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Introduction

Thank you for purchasing the TLV multi-purpose controller.

This product has been thoroughly inspected before being shipped from the factory.
When the product is delivered, before doing anything else, check the specifications
and external appearance to make sure nothing is out of the ordinary. Also be sure to
read this manual carefully before use and follow the instructions to be sure of using
the product properly.

If detailed instructions for special order specifications or options not contained in this
manual are required, please contact TLV for full details.

This instruction manual is intended for use with the model(s) listed on the front cover.
It is necessary not only for installation but for subsequent maintenance, disassembly/
reassembly and troubleshooting. Please keep it in a safe place for future reference.

® Microsoft Windows is a trademark of Microsoft Corporation (in the United States and other
countries).
® MODBUS is a registered trademark of Schneider Electric SA.
® All product names mentioned are trademarks or registered trademarks of the respective
companies [owners].
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Pictorial table of contents
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Safety Considerations

o Read this section carefully before use and be sure to follow the instructions.

¢ Installation, inspection, maintenance, repairs, disassembly, adjustment and valve
opening/closing should be carried out only by trained maintenance personnel.

e The precautions listed in this manual are designed to ensure safety and prevent
equipment damage and personal injury. For situations that may occur as a result of
erroneous handling, three different types of cautionary items are used to indicate
the degree of urgency and the scale of potential damage and danger. DANGER,
WARNING and CAUTION.

e The three types of cautionary items above are very important for safety: be sure to
observe all of them as they relate to installation, use, maintenance, and repair.
Furthermore, TLV accepts no responsibility for any accidents or damage occurring
as a result of failure to observe these precautions.

Symbols

A Indicates a DANGER, WARNING or CAUTION item.

ADANGER Ind!cate_s an urgent situation which poses a threat of death or
serious injury
Indicates that there is a potential threat of death or serious injury
/N\WARNING . :
such as electrical shock, fire (burns), etc.
ACAUTION Indicates that there is a possibility of injury or equipment/product
damage

AWARNING e To prevent injury to persons, damage to the instrument and the
equipment, a suitable external protection device shall be
required.

¢ All wiring must be completed before power is turned on to
prevent electric shock, fire or damage to the instrument and the
equipment.

¢ This instrument must be used in accordance with the
specifications to prevent fire or damage to the instrument and
the equipment.

¢ This instrument is not intended for use in locations subject to
flammable or explosive gases.

¢ Do not touch high-voltage connections such as power supply
terminals, etc. to avoid electric shock.

e TLV is not responsible if this instrument is repaired, modified or
disassembled by non-factory-approved personnel. Malfunction
may occur and warranty is void under these conditions.

Continued on the next page
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/N\CAUTION

¢ This product is intended for use with industrial machines, test and

measuring equipment. (It is not designed for use with medical

equipment and nuclear energy plant.)

This is a Class A instrument. In a domestic environment, this

instrument may cause radio interference, in which case the user

may be required to take additional measures.

This instrument is protected from electric shock by reinforced

insulation. Provide reinforced insulation between the wire for

the input signal and the wires for instrument power supply,

source of power and loads.

Be sure to provide an appropriate surge control circuit

respectively for the following:

- If input/output or signal lines within the building are longer than
30 meters.

- If input/output or signal lines leave the building, regardless of the
length.

This instrument is designed for installation in an enclosed

instrumentation panel. All high-voltage connections such as

power supply terminals must be enclosed in the instrumentation

panel to avoid electric shock to operating personnel.

All precautions described in this manual should be taken to

avoid damage to the instrument or equipment.

If the equipment is used in a manner not specified by the

manufacturer, the protection provided by the equipment may be

impaired.

All wiring must be in accordance with local codes and regulations.

To prevent instrument damage as a result of failure, protect the

power line and the input/output lines from high currents with a

suitable overcurrent protection device with adequate breaking

capacity such as a fuse, circuit breaker, etc.

A malfunction in this product may occasionally make control

operations impossible or prevent alarm outputs, resulting in a

possible hazard. Take appropriate measures in the end use to

prevent hazards in the event of malfunction.

Prevent metal fragments or lead wire scraps from falling inside

instrument case to avoid electric shock, fire or malfunction.

Tighten each terminal screw to the specified torque found in the

manual to avoid electric shock, fire or malfunction.

For proper operation of this instrument, provide adequate

ventilation for heat dissipation.

Do not connect wires to unused terminals as this will interfere with

proper operation of the instrument.

Turn off the power supply before cleaning the instrument.

Do not use a volatile solvent such as paint thinner to clean the

instrument. Deformation or discoloration may occur. Use a soft,

dry cloth to remove stains from the instrument.

To avoid damage to the instrument display, do not rub with an

abrasive material or push the front panel with a hard object.
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Notice

e This manual assumes that the reader has a fundamental knowledge of the principles
of electricity, process control, computer technology and communications.

¢ The figures, diagrams and numeric values used in this manual are only for
explanation purpose.

e TLV is not responsible for any damage or injury that is caused as a result of using
this instrument, instrument failure or indirect damage.

e TLV is not responsible for any damage and/or injury resulting from the use of
instruments made by imitating this instrument.

¢ Periodic maintenance is required for safe and proper operation of this instrument.
Some components have a limited service life, or characteristics that change over
time.

o Every effort has been made to ensure accuracy of all information contained herein.

TLV makes no warranty, expressed or implied, with respect to the accuracy of the
information. The information in this manual is subject to change without prior notice.

¢ No portion of this document may be reprinted, modified, copied, transmitted,
digitized, stored, processed or retrieved through any mechanical, electronic, optical
or other means without prior written approval from TLV.
e Various symbols are used on the equipment, and they have the following meaning.
~~ . Alternating current
=== : Direct current
[0 : Reinforced insulation

A . Safety precaution

This symbol is used where the instruction manual needs to be consulted for the
safety of both the operator and the equipment. Carefully read the cautions in this
manual before using the instrument.

Notice Regarding the Export Trade Control Order
(Japan)

The intended application and end user should be checked to make sure this product
will not be used in weapons of mass destruction, military applications or military
equipment etc.

Take precautions not to allow this product to be illegally exported, even in the case of
reselling or distribution.

Disposal
When disposing of each part used for this instrument, always follows the procedure
for disposing of industrial wastes stipulated by the respective local municipality.
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Symbols

Pictorial Symbols (safety symbols)

O NOTE

This icon indicates important information on installation, handling

and operating procedures.

[N

This icon indicates supplemental information on installation,
handling and operating procedures.

(B3

This icon indicates where additional information may be located.

Character Symbols

11-segment character

0 1 2 3 4 5 6 7 8 9 Minus | Period
Ol 23 IHI5161T18]15] -

A B (b) Cc c D (d) E F H I J K
Al |l |lc|d|lEIF|L AR
L M N n |o@]| P Q R S T t U
L IMIN|lAla|PILIRIS|TIE|U
u vV W X Z Degree / Prime (Ast’:risk) -
oW x Yo/ [ x]>
7-segment character

0 1 2 3 4 5 6 7 8 9 Minus | Period
gl 23[9 |56 8]58]-

A |BMb) | C c |D@ | E F G H | J K
Al |l |lc|d|EJF|LIH|!I |Jd]|F
L M N (n) | O (o) P Q R S T t U u
Llralnlal P9~ 5|7 |EIU U
V W X Z Degree / Prime ( Ast’:risk)
EEEIEEEEE
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Abbreviation symbols

These abbreviations are used in this manual:

Abbreviation Abbreviation
symbols Name symbols Name
PV Measured value TC (input) | Thermocouple (input)
SV Set value . Resistance temperature
MV Manipulated output value RTD (input) detector (input)
AT Autotuning V (input) Voltage (input)
ST Startup tuning | (input) Current (input)

OUT (1 to 3) | Output (1 to 3) HBA (1, 2) | Heater break alarm (1, 2)
DI (1to 6) | Digital input (1 to 6) CT (1,2) | Currenttransformer (1, 2)
DO (1 to 4) | Digital output (1 to 4) LBA Control loop break alarm

FBR Feedback resistance LBD LBA deadband
VI Voltage (V)/Current (1)

Screens used in this manual

The SC-F71 has two inputs. Following input type is available by setting parameters:
Dual PV (PV + PV) type or PV + Remove setting type. The input type is set to PV +
Remote setting type when shipped from the factory.

For a dual input model, the same parameter may exist in both Input 1 and Input 2.

.7 or“2. " is added to the top of the parameters for identification. “ i. ” is not added to
the top of the parameters list for the single input type.

Display example of the dual input type:
Input 1_Set value (SV) Input 2_Set value (SV)

| Cl/ - Cl/
I = L. | 4

Display example of a single input type:
Set value (SV)

Ci/
4

This manual uses the dual inputs for explanation. For other types such as a single
input type, ignore the first character “ I. ” at the top of the parameter.

The parameters used only for the dual input type are displayed in the colored

background ((_]).

Notation in this manual:
Input 1_Set value (SV) Input 2_Set value (SV)

This part is not —
. I / Parameter shown onl 7 —
displayed on the g l' ! 5',' on the dual input typey ':'- ':""/

single input type. st

® |n 2. Selecting Parameters, two types of frames are used to distinguish different
parameter conditions as follows.

Parameters to be always displayed

Parameter to be displayed when display condition is satisfied
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Document Configuration

There are seven manuals pertaining to this product. Please be sure to read all
manuals specific to your application requirements.

Contact TLV for the following manuals.

Document

F71 Instruction Manual
[PLC Communication]

Manual Remarks
Number

Multi-purpose Controller SC- 172-65706M | This manual is enclosed with instrument.

F71 Quick Start Guide This manual explains the basic key
operation, mode menu, and data setting.

Multi-purpose Controller SC- 172-65707M | This manual is enclosed with instrument.

F71 Installation Manual This manual explains the mounting and
wiring.

Multi-purpose Controller SC- 172-65708M | This manual is enclosed with instrument.

F71 Parameter List This list is a compilation of the
parameter data of each mode.

Multi-purpose Controller SC-F71 |172-65709M | This manual describes installation,

Instruction Manual wiring, troubleshooting and product

[Hardware] specification.

Multi-purpose Controller 172-65710M | The manual you are reading now.

SC-F71 Instruction Manual Parameters:

[Parameters/Functions] This manual describes how to switch
the operation modes and parameters,
the range of parameters, and
initialization/automatic conversion
associated with the change of
settings.

Functions:
This manual describes how to set up
and each function.

Multi-purpose Controller SC- 172-65711M | This manual explains original

F71 Instruction Manual communication protocol and Modbus

[Host Communication] relating to communication parameters
setting.

Multi-purpose Controller SC- 172-65712M | This manual describes how to set up the

instrument for communication with a
programmable controller (PLC).

[} Read this manual carefully before operating the instrument. Please place the
manual in a convenient location for easy reference.
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1. Mode Switching

This chapter describes various modes and how to switch between them.

Mode switching

The instrument has eight different modes for operation and setting. Modes can be
switched through the key operation of G and <MoDE keys.

{

\_

Model, Input type and

)

J

<MODE + [V

setting mode

(5€7) (2 seconds)

Parameter setting
(F mode \

Parameters related to
the control can be set.
Paramers in this mode
can be used in the
memory area function,
and up fo 16 areas can
\be set.

/

PR

\

In this mode, setting of

)

Input range
Automatically Automatically
When the Biind Display of
Parameter select function ¥
(B mode \ activated each mode - Memory area
« MONI transfer mode
Only desired screen can * G+ Cume
be grouped for display. :;’gg? Wﬂdl_ The memory area to be
When the Blind function Any one of heabove | US€d for control (control
is valid, unnecessary area) can be switched in
i Y this mode.

modes can be hidden. (A Monitor & SV \

SV (contrdl target value)
and monitoring of PV,
SV, and MV can be
conducted. Conduct
operation in this mode.

< MODE
{2 seconds)

{~ Operation transfer \
- mode

In this mode, switching
between RUN/STOP,
Auto/Manual, and
Remoie/local can be
done as well as
conducting AT and ST.

/D Setting lock mode \

( G Setup setting mode\
& @3 |Setdata lock can be set
Control related < MODE {4 seconds™) | 10 prevent accidental key
parameters not available operation. Parameter
in Memory area can be select mode can be set
set up here. (5e1) +<MoDE up to group desired
/] {(2seconds) screens for display.
-
(i H Engineering mode A
(5T) +<MODE This instrument can be (G<T) + MODE -
(2 seconds) configured fo the user s (2 seconds)
requirements (input,
output, control mode,
Etc') * Except Monitor mode, Parameter
/ select mode and Feedback
adjustment screen
__________________________________________ ** To switch to the Setting lock mode:
- - v Press the SET key until Parameter
! Legend: X: Press X key once \ : Lo
! X+Y: Press X and Y key simultaneously ! settmg modi;:‘ B zjlrs‘élplayed Keepﬁ
X X (n times): Press X key ntimes : ?rresstl'r‘\g :’ :)u t ﬁ;m%zg" In gelz(r
! X (nseconds). Pressand hold X key forn seconds or more | m(:ge. ga;!:n:t:?rzgdeeis notng oc

X+Y (nseconds): Press and hold X and Y keys

simultaneously for n seconds

displayed if the operation is attempted
in the reverse order.
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Model, Input type, Unit and Input range
Immediately after the instrument is turned on, the input type, the unit symbol and the
input range will be displayed.

Example: Thermocouple input (type K) and -200 to 1372 °C
( Power ON )

1L = < Model: SC-F71

Fril Table 1: Input type symbol
Symbol Input type
Automatically (in 1 second)
H Thermocouple K
|
| 1 nO— 'nput1_Input symbol U Thermocouple J
I. 1 IVl L _ I Thermocouple T
or< 0 Unit of input 1:
L C Temperature input: °C or °F 5 Thermocouple S
Voltage/Current input: No display
. ' Thermocouple R
Input type for input 1 —
(Refer to Table 1) E Thermocouple E
Automatically (in 1 second)* b Thermocouple B
n Thermocouple N
o P Thermocouple PLII
,':,' “:' <— Input 1_Input range high - Thermocouple
L
- EBE <— Input 1_Input range low W5Re/W26Re
U Thermocouple U
Automatically (in 1 second)* l’_ Thermocouple L
P~ Thermocouple PR40-20
- Unit for input 2 and Input type o
\ h
l:', l' l’\”:' for input 2 ri RTD Pt100
or 11| (Refer to Input 1 for the | RTD JPt100
L L] displayed contents.) P
H Voltage
Automatically (in 1 second) ,’ Current
IQI‘I:I _
I_1 1| Input2_Input range high and
- Eﬂﬂ Input 2_Input range low
Automatically (in 1 second)
Monitor & SV setting mode | or | Parameter select mode |
’jD The first selected screen is
L LJ| Input 1_Measured value (PV)/  displayed.
[_‘Il Input 1_Set value (SV)

* Displayed for 2 seconds (Single input type)
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2. Selecting Parameters
This chapter describes various parameter types and how to switch between them.
2.1 Monitor & SV Setting Mode [A]

When the Monitor and SV setting mode is entered, there are 4 (four) display contents
depending on the control. Each display also differs between the Auto mode and the
Manual mode.

* 1-loop control (including Remote setting input/Input circuit error alarm)

* 2-loop control/Cascade control

» Control with PV select

 Differential temperature control

1-loop control (including Remote setting input/Input circuit error alarm)

Auto mode Manual mode
Input 1_Measured value {(PVY Input 1_ :::ﬂ" ]—u:::e:n“"fi'“‘ia(izy Input 1_
Input 1_Set value (SV) Set value (SV) setting output vakie (V) pu Set value (SV) setting
" epg s e e 20l ' 200 SET . &y
< 4 AnnnA e 1< 4 “hnnnsg
U] Ifno key is operated LU 1050 U
H * [ S . ?
' for 2 seconds Aashing ! Adjustable Flashing
' SET . SET
. e »
54.-----.......-.----.........----.-.......--------...!
Y
Remote setting Y
input value monitor Interlock release
10| SET. RSET™ T
5" E' ren
,i, SET

Input 1_Manipulated output
value monitor [heat-side]

I 1] SET,RSET™
i

¥

Input 1_Manipulated output
value monilor [cool-side] Y
1 Mis SET, RSET™ Screen when the Monitor & SV setting mode is entered
Liwepr—— « Input 1_Measured value (PV) /Input 1_Set value (SV)
: : * Input 1_Measured value {PV) /input
¥ ' 1_Manual manipulated cutput value (MV)
Comprehensive :
event state :
SET, RSET™ : ----> Press MONI or {MODE key
-" AL * Operable only when “Direct registration” is sel in “Data registration” in
H ' Fn !{{ n Engneerng mode.
¥

Memory area
soak fime monilor

ST
¥

: : {__} The display can be switched in the reverse order
M when the R SET key is pressed. (Except the case

I 1_Soft start N
rerr:z":lg_ﬁme monitor marked with **)

SET, RSET™ : o o
-" or : [} Remote setting input and Input circuit error alarm

: : are available on the dual input type.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 20

2-loop control/Cascade control

Auto mode Manual mode
Input 1_Measured value (PV)/
Input 1_Measured value (PV) Input 1_ ) Input 1 Manual manipulrted Input 1_ )
Input 1_Set value (SV) Set value (SV) setting output valie (MV) Set value (SV) setling
M eogsEe~A 200 200 SET -4
< INC 1| T
U| [f no key is operated ﬂﬂﬂﬂﬂ wia.u Gﬂﬂﬂﬂ
H for 2 seconds” h H :
' Hashing H 5 Flashing
. lSET . Adpistable lSET
Y A
Input 2_Measured value (PV)/
:nput g_g:lasured value (PVY _ Input 2_ - Input 2_Manual manipulated Input 2_ -
nput 2_Set value (SV) Set value (SV) setting output value (MV)™ Set value (5V) selting
"2l 30Q| serewn A 300 e 0o SET 2. 5y
i< T nannA _ e NN
U| If no key Is operated UuUuc g 5-IJ Uuuug
T * y AL T :
: for 2 seconds Aashing : Adfustable Flashing
SET ' SET
' N »
E‘.------.-.-.--------.-.-.-.--------.-.-..--------.-.!
Y
Y
Input 1_Measured value (PV)/
Input Z_Se“l value (SV) Interlock release
11
200\ ser,rser LR
N h
LS SET
¥
Input 1_Manipulated output Y »
value monitor [heat-side] Screen when the Monitor & SV setting mode is entered

T sais]|_SET, RSET™
I rir *

« Input 1_Measured value (PV) finput 1_Set value (SV)
* Input 1_Measured value (FV) /Input 1_Manual

' manipulated cutput value (MV)
¥
Input 1_Manipulated output
value monitor [cool-side]

DM SET, RSET™ ---->» Press MONI or {MODE key

- T *Operable only when “Direct registration” is set in "Data registration” in
' fr 1t in Engineering mode.
¥

= For Cascade conftrol: Input 2_Measured value (FV)nput 1_Manual

Input 2_Manipuh‘led Oll'lpl.l't manipula‘ied output valie (MV)

mrs] SET, RSET™
E . K14

Txld
g

¥
Comprehensive
event state

EVE'.‘,"- SET, RSET™

¥
Memory area
soak fime monilor
P,— SET, RSET*™
]

i_L} The display can be switched in the reverse order
when the R SET key is pressed. (Except the case
marked with **))

v
Input 1_Soft start
remaining fime monitor
f | SET,RSET*
i, SDF ¥

)

Input 2_Soft start
remaining time monitor
SET, RSET™
. SafFl

i

Control with PV select
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Auto mode

PV select Measured value (PV)/
Input 1_Set value (SV)

PV1 EDD SET or A*, (A"

Manual mode
PV select Measured value (PV)/

for 2 seconds™

PCLEE BEEEE

Input 1_Measured value {PV)/

falos
U] If no key is operated

Input 1_ sured \ Input 1_
Set vahie {SV) sefting g‘m;;:';\;')“""’“m“d Set value (SV) sefting
PV ;

- 2dj 20 ser L, &)
ANNNA e [ ANaNd
L i, L g

A ™ H !
Hashing | Adjustable Flashing
SET : SET

~ .

A J

Input 2_Measured value {PV) Interlock release
SET, RSET™
200 | LR
Tala]
[N N
SET

¥

Input 1_Manipulated output
value monitor [heat-side]

iz | SET, RSET™

-
-
N

Input 1_Manipulated output
value monitor [cool-side]
1 Mis SET, RSET™
1. 1ivc

¥
Comprehensive
event state

SET, RSET™

Input 1_Soft start
remaining time monitor
i} r| SET, RSET™*
i, SD‘F [

Y
Screen when the Monitor & SV setting mode is entered
« PV select Measured value (PV) /input 1_Set value (§V)

* PV select Measured value (PV) /input 1_Manual
manipulated output value (MV)

----> Press MONI or {MODE key

* Operable only when "Diect registration” is set in "Data regisiration” in
Fn !{{ n Engneerng mode.

{_L} The display can be switched in the reverse order
when the R SET key is pressed. (Except the case
marked with **)
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Differential temperature control

Auto mode Manual mode
Measured value of differential Set value (SV) of Measured value (PV) of differential Sel value (5V) of
temperature nput/Set value (SV) of  differential femperature temperature input/input 1_Manual  diflerential temperature
differential temperature input input setting manipulated output value (MV) input setting
PV _ E SET or 0%, [A]* - E Pv1 _ E SET dS;’
O o key s operatea | 30000 0s.40° 0ooon
for 2 seconds™ Rashing ! Adjustable Rashing
‘:’ SET ; SET
Input 1_Measured value (PV)
Input 1_Measured value (PV)y Input 1_ - Input 1_
Input 1_Set value {SV) Set value (SV) setting ::'mp‘:,:;;";:'a"'\}')“""““‘*d Set value (SV) setting
N opg) S e 2ol = SEr™ -4
O o key s operated | 0000001 near- oooon
for 2 seconds™ Hashing ! Adjustable Rashing
é SET ' SET
Input 2_Measured value (PV)Y
Input 2_Measured value (PV) Input 2_ - Input 2_
Input 2_Set value {SV) Set value (SV) setting [:np‘:f;;‘;:m'\;');‘;""““‘*d Set value (SV) setting
PV2

me[ 300 sTesnm [ 300

300 e (==
- 750

U If no key Is operated BDUDH - DUBUH
: for 2 seconds Hashing ' Adiustable Fashing
. SET . SET
. I »
E(....................................................:
v L
Input 1_Measured value (PV)/
200\ ser, rser IR
300 1
i SET
¥ ) 3
I 1_Manipulated output
nv:;l,e}mﬂ:“g:-‘mea[_gde] Screen when the Monitor & SV setting mode is entered
’ NV SET, RSET™ | .. » Input 1_Measured value (PV) /input 1_Set value (SV)
. E * Input 1_Measured value (PV) /input 1_Manual
: ' manipulated output value (MV)
¥ :
Input 1_Manipulated output H
value monitor [cool-side] H
SET, RSET™ : ----5 Press MONI or {MODE key
- T : *Operable only when “Direct registration” is set in “Data regisiration™ in

' ' Fn 1! in Engneering mode.
\d :
Input 2_Manipulated output
value monilor '
E, H ,| SET, RSET™

F

¥
Comprehensive '
event slate '

EVENT | SRR
H L[} The display can be switched in the reverse order
Memory area : when the R.SET key is pressed. (Except the case

soak fime monitor e
FIPF SET, RSET™ : marked with )

v :
Input 1_Soft start :
remaining time monitor '
SET, R SET™ H

S5cF

F
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2.2 Parameter Select Mode [B]
Displays the screens registered in Parameter select setting.
CMonitor & SV setting mode)

l <{MODE+

Screen set in
Parameter select setting 1

* <t

l SET

l SET

Screen set in
Parameter select setting 16

*

SET * Parameter symbal is displayed inside this box.

L] e The display can be switched in the reverse order when the R.SET key is
pressed.

e While the Blind function is activated, only Parameter select setting screen, Set
data lock mode, and PV/SV monitor* screens are displayed. The instrument
starts from the Parameter select mode after being turned on.

* The PV/SV monitor includes SV setting mode and Manual manipulated output value
setting.
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2.3 Operation Transfer Mode [C]

< Monitor & SV setting mode >

l <MODE (2 seconds)

RUN/STOP
transfer

R/5

SET or <MODE

Input 1_
Autotuning
(AT)

SET or <MODE

Input 2_
Autotuning
(AT)

SET or <MODE

Input 1_
Startup
tuning (ST)

SET or <MODE

Input 2_
Startup
tuning (ST)

SET or <MODE

Input 1_
Auto/Manual
transfer

SET or <MODE

Input 2_
Auto/Manual
transfer

c. AM

lSET or MODE

Remote/local
transfer*

seTor<MODE  * This parameter is displayed when any of the following

is selected in Select function for input 2: "Remote
Control area

Local/External setting input"”, "Cascade control", "Control with PV
transfer select", or "2-loop control/Differential temperature
L/E control".

Y

Return to
RUN/STOP

transfer

L] The display can be switched in the reverse order when the R.SET key is pressed.

L] Use the or key to switch modes (no SET key operation required),

and a status indicator lights up or blinks if there is a status indicator
corresponding to the mode.
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2.4 Setting Lock Mode [D]

C Monitor & SV setting mode >

l <MODE (2 seconds)

Set data
unlock/lock
transfer

level

Select Blind
function

SET

Parameter
select direct
registration

P5L.

SET

!

Parameter
select
setting 1

lSET

Parameter
select
setting 2

P5LOC

SET

l

Parameter
select
setting 3

P5LD

SET

!

Parameter
select
setting 4

P5LD

SET

!

Parameter
select
setting 5

PSLOS

R

Parameter
select
setting 6

lSET

Parameter
select
setting 7

PSLEN

lSET

Parameter
select
setting 8

PSLOB

SET

Parameter
select
setting 9

PSLOS

SET

Parameter
select
setting 10

PSL D

lS ET

Parameter
select
setting 11

PSL i

SET

Parameter
select
setting 12

PSL id

SET

Parameter
select
setting 13

P5L 13
SET
Parameter

select
setting 14

P5L M

SET

Parameter
select
setting 15

PSL IS

v

Parameter
select
setting 16

I P5L 16

SET

\
Return to Set

data unlock/lock
transfer

* When the SET key is pressed and held for
a certain period of time, the Parameter
setting mode will be displayed once. If the
SET key is continuously pressed without
releasing the finger from the key, the
Setting lock mode is entered.

L] The display can be switched in the reverse order when the R.SET key is pressed.
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2.5 Memory Area Transfer Mode [E]
< Display of each mode >
lAREA

Memory
area transfer

ARER

SET

< Monitor & SV setting mode >

LY The display can be switched in the reverse order when the R.SET key is pressed.
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2.6 Parameter Setting Mode [F]

@Ionitor & SV setting mod@

l SET (2 seconds)

Pn51 Input 1_
Pn00 Setting Pn40 Event Control
(SV) (EV) (1.ConT) =
/\ /\
mnr mn |
PrOD =S| PrH0 = Pn5 |
SH[T EH[} . Lonf
Tothe V] M M M
next page lSET lSET lSET
Input 1_ Event 1 set Input 1_ Input 1_Output
Set value value (EV1) Proportional limiter high
sv) [high] band [heat-side] [heat-side]
Mool [ el [ Pl [ oH
lSET SET lSET SET
Input 2_ Event 1 set Input 1_ Input 1_Output
Set value value (EV1') Integral time limiter low
(SV) [low] [heat-side] [heat-side]
Fo sl [ eve] [ o ]| L o]
SET lSET lSET lSET
Set value (SV) of Event 2 set Input 1_ Input 1_
differential value (EV2) Derivative time Dead zone
temperature input [high] [heat-side]
[ a5y [ evel | L d | [ Mds
lSET lSET lSET lSET
Event 2 set Input 1. ON/OFF
Return to value (EVZ2) action differential Return to
PnoO0 [low] gap (upper) Pns1
screen screen
[ Eve| [ oHH|
lSET lSET
Event 3 set Input 1. ON/OFF
value (EV3) action differential
[high] gap (lower)
[ ev3] [ oH]
lSET lSET
Event 3 set Input 1_Control
value (EV3') response
[low] parameter
[ ev3]| [ rAr
lSET lSET
Event 4 set Input 1_
value (EV4) Proactive
[high] intensity
[ evd] | LPARCTY
SET lSET
Event 4 set Input 1_
value (EV4') Manual reset
[low]
M evw] | 1 MR
SET SET
Y
Return to
si?;eon FF amoiint
. _FF
I.
SET

>l Pn52

To the
next page

L] The display can be switched in the reverse order when the R.SET key is pressed.
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Pn52 Input 2_ Pn56 Input 1_ Pn70
Control Cooling control Memory area
(2.ConT) (1.CoolL) (ArEA)
N rp.co T el A pong N
2 T <€ = | ln‘ 1 [€ = E g—’j_f < —{ Pn00O
. Lari I LOoOoL ~
To the To the
previous SET SET SET SET previous
page ;, page
Input 2_ Input 2_Output Input 1_ Select Trigger Input 2_Soft
Proportional limiter high Proportional type for Memory start time
band [heat-side] band [heat-side] area transfer increase
2 A | [ aH [t P [ rroAl | [2 5Fry
lSET lSET lSET lSET lSET
Input 2_ Input 2_Output Input 1_ Input 2_Soft
Integral time limiter low Integral time Area soak start time
[heat-side] [heat-side] [heat-side] time decrease
e 1| 2 o] [ttt [ Asr] | [2sFrrd]
lSET lSET lSET lSET lSET
Input 1_ ) Input 2_Setting
Input 2_ Input 2_ Derivative time Link area change rate
Derivative time Dead zone [heat-side] number limiter (up)
e 4| [emeas] [ gl [ twneA] | [2 5vRy|
lSET SET lSET SET lSET
Y
Input 2_ON/OFF Input 1_ Input 1_Soft Input 2_Settin
action differential R%ursnzto Overlap/ start time é)hange rate 9
gap (upper) sc?een Deadband increase limiter (down)
[t ob] [iSFr] | [2avrd
SET l SET l SET SET
Input 2_ON/OFF Input 1_Output Input 1_Soft Input 1_Auto/
action differential limiter high start time Manual transfer
gap (lower) [cool-side] decrease selection (Area)
ViotHel [L5Frd] | B AMA
SET l SET l SET SET
Input 2_Control Input 1_Output Input 1_Setting _Input 2_
response limiter low change rate Manipulated output
parameter [cool-side] limiter (up) value (Area)
[lotlc] [isvryl | 2w A
SET SET l SET l SET
Y
Input 2_ Return to Input 1_Setting Remote/Local
Proactive Pn56 change rate | t{ansEeAr "
i i imi selection (Area)
intensity screen limiter (down) -
rovrd) | [RAA
SET SET SET
\
Input 1_Auto/ Return to
Input 2_ Manual transfer Pn70
Manual reset selection (Area) screen
c. MR
SET SET
Input 1_
Input 2_ Manipulated output
FF amount value (Area)
LM A
SET SET

* This parameter is displayed when any of the following are selected in Select function

for input 2: "Remote setting input", "Cascade control", "Control with PV select", or
"2-loop control/Differential temperature control”.

LY The display can be switched in the reverse order when the R.SET key is pressed.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 29

2.7 Setup Setting Mode [G]

@Ionitor & SV setting mod@
l SET + <MODE

Sn51 Input 1_
Sn10 Display Sn21 Input 1 Sn22 Input 2 Sn30 Output Control
(dSP) (2.InP) (2.InP)* (oUT) (1.ConT)

A

=
Iyl | M |
5 0= Snd I =] Sacd =] 5n30 = 5n51—>
P‘ ] l,_,{_i‘ |’_,’_l‘ Hr< 1 ,_'I'
d5 c ol t Lanl Tome
lSET lSET lSET lSET lSET next page
Input 2_ OouT3 Input 1_Manual
Display Input 1_ PV bias proportional manipulated
update cycle PV bias (RS bias)* cycle time output value
| Acyl [0 pe]l [e2 pe]l T3] [ imw
SET SET SET SET lSET
A
Input 2_ digital OUT3 minimum Input 1
Restlr:rl%to Input 1_PV filter (RS ON/OFF time of Le\F,)e| PID
screen digital filter digital filter)* proportional cycle setting 1
|t aF] [ o] [ m3 [icer
SET SET SET SET
\
Input 2_ Return to Input 1_
Input 1_ PV ratio sSn30 Level PID
PV ratio (RS ratio)* screen setting 2
|+ PRl [ 2 FR|
lSET lSET
Input 1_ PV Input 2_ PV Input 1_
low input low input Level PID
cut-off cut-off setting 3
[ ieL] [ erL]
SET SET
\ Y

Return to Return to Input 1_

Level PID
Sn21 Sn22 setting 4

screen screen

* This parameter is
displayed when SC-F71 Input 1

f Level PID
has two inputs. setting 5

Input 1_
Level PID
setting 6

Input 1_
Level PID
setting 7

[ |1 Cin
I LCV |
SET

\
Return to

Sn51
screen

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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Sn52 Input 2_ Sn53 Input 1 Sn54 Input 2_ Sn57
Control _Tuning Tuning Proactive
(2.ConT) (1.TUNE) (2.TUNE) (PACT)
Al CACJ - CACJ - [ CACT Al
n mac > mad > (] > LD I ey o
St 2 Lol S| 1 rORE[S| 2 e[t PRCT Sns8
lSET lSET lSET lSET
Input 2_Manual
manipulated Input 1_ Input 2_ FF amount
output value AT bias AT bias learning

Fomyl [ tAw]l [eanAs] [ Frar]

lSET lSET lSET lSET

Input 2 Input 1_ AT Input 2_ AT Input 1_
Level PID remaining remaining Determination point of
setting 1 time monitor time monitor external disturbance

2 LEV ! iarrml e Arrm] [ 4 Exd]

lSET lSET lSET lSET

Input 2_ Input 1_ Input 2_ Input 2_
Level PID AT/ST status AT/ST status  Determination point of
setting 2 monitor monitor external disturbance

o tevel  [irone]l [ rone]l  [2 Exdd]
SET SET SET SET
Y Y Y

L'g\’,’é'f,gﬁj Return to Return to Return to
setting 3 Sn53 Sn54 Sn57

1/ screen screen screen
c. LEVd

SET

Input 2_
Level PID
setting 4

c. LEVH

SET

Input 2_
Level PID
setting 5

c. LEVS

SET

Input 2_

Level PID
setting 6
c. LEVE

SET

Input 2_
Level PID
setting 7
E ] 1/M
LY

SET

Y

Return to
Sn52

screen

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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. Sn59 Input 1_ Sn60 Input 2_
f3n5t8 2'(2%6) MC control MC control Sn9€g$}é§tem
unction (1.MC.Cn) (2.MC.Cn)
mn |
5A58 > 5n591 = 5ab0|={ 5-5 1 -
oPH[® LAl CA[S]2 AL LAl 545 -
l
SET — lSET lSET lSET
Cascade_ Input 1_ Input 2_ Input 1_
Proportional band PV select Overshoot Overshoot Peak hold
(master-side) transfer level prevention prevention monitor
mps Al | o] [ ieSP] [265P  [1PHL]
SET SET SET SET SET
Y A\

Cascade_ Return to Return to Input 1_
Integral tlrc?e PV select sSn59 ) Bottom hold
master-side transfer time monitor
( ) W :,_M screen screen ; "

[mAS ] | [P rH
lSET SET SET
Y
PCascretn_dea Return to Inout 1
roportion nput 1_
band (slave-side) Sns8 Hold reset
screen
Lv. P
SET SET

Cascade_ Input 2_
Integral time Peak hold
(slave-side) monitor

L. c. PHLd

SET SET
Cascade_ Input 2_

Derivative time Bottom hold

(slave-side) monitor

2. bHLd
SET SET
Cascade_ Input 2_
Digital filter Hold reset
L. dF c. HLdR
SET SET
\

c g Return to

ascade

Scale high s%:‘esezn

SET
Cascade_
Scale low

rcri
L. JLL
SET

1] The display can be switched in the reverse order when the R.SET key is pressed.
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2.8 Engineering Mode [H]
@Ionitor & SV setting mod@
l SET + <MODE (2 seconds)

. Fnll Key
Fn10 Display operation Fn21 Input 1 Fn22 Input 2
(dSP) (KEY) (1.InP) - (2.InP)
A Al
1 [} |
Fl’llu Fﬂli rF‘—,E’ ‘FI'H_JC_‘
Fnol dSP < EEH < 1 P: l_:’ ) P Fn23
LN LN
- '
lSET lSET lSET — lSET —
Input 1_ Input 2_
STOP display Data Input 1_ Square root Input 2_ Square root
selection registration Input type extraction Input type extraction
lspoH|  [SEC K MCoowe] | [ tseR [aine] | [ 25|
SET SET lSET lSET lSET lSET
ALM lamp
lighting FUNC key Input 1_ Input 1_ Input 2_ Input 2_
condition assignment Display unit Inverting input Display unit Inverting input
VoA [Aved [eowr] | 0w o] | [ 2w
SET SET SET SET SET SET
A A
PV flashing FUNC key Input 1_ Return to Input 2 Return to
display at input operation Decimal point Fn21 Decimal point Fn22
error selection position screen position screen
M gseP]  [Enryp] i PodA| 2. PCdP
l SET SET SET SET
\
Input 1_ Input 2_
Show/Hide R?:tu;rl to Input range Input range
Input 1_SV sc?een high high
2. PGSH
SET SET SET
Input 1_ Input 2_
Show/Hide Input range Input range
Input 2_SV low low
2 d5 5
SET SET SET
. Input 1_ Input Input 2_ Input
Show/Hide error determination error determination
Input 1_MV point (high) point (high)
SET SET
Input 1_ Input Input 2_ Input
Show/Hide error determination error determination
Input 2_MV point (low) point (low)
SET SET
Select hide Input 1_ Temperature Input 2_ Temperature
items in compensation compensation
Monitor mode calculation calculation
d5. MoN

iSET

Select hide items
in Operation
transfer mode

d5. Mod

SET
) 4
Return to
Fn10 screen

Input 1_
Burnout
direction

SET

SET

Input 2_
Burnout
direction

SET

E NOTE To set up parameters in Engineering mode, control must be stopped
(STOP). Parameters can be checked while in RUN mode.

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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Fn31 Fn32
Fn23 Digital Fn30 Output Retransmission Retransmission
input (dI) (oUT) - output 1 (Aol) output 2 (Ao2)
A A N N
m |
Frdd|=| Fr3d > Frd il Fndc
di [ alr [* Ao I[¥ Ao P33
lSET lSET — lSET lSET
OouT1 Event action
DI1 function function during MAN Retransmission Retransmission
selection selection mode output 1 type output 2 type
[ a5t [ o5t | [ M5l | Al [ Aad
lSET lSET lSET lSET lSET
OouT2 Retransmission Retransmission
DI2 function function OUT1 Type output 1 scale output 1 scale
selection selection selection high high
[ asa] [ oste] | [ eurd] | AHs] | AHSE)
lSET lSET lSET lSET lSET
OuUT3 OUT2 Type Retransmission Retransmission
DI3 function function selection output 1 scale output 1 scale
selection selection low low
@53 [ o5e3] | [ erd]l | Asd | ALse)
SET lSET SET SET SET
DI4 function OUTLlogic | UVerss ofent  _Return to Return to
calculation
selection selection (OUT3) Fn31 screen Fn32 screen
| arsid] | oG] | | unNig
SET SET SET
Y
OUT2 logic Return to
DI5 function calculation
selection celecion Fn30 screen
[ di5s| | olfd
SET lSET
OUT3 logic
DI6 function calculation
selection selection
[ di56|l | olf3
lSET lSET
Energized/
De-energized
DI logic invert selection
o] [ Ext]
lSET lSET
Area switching
time (Without Interlock
area set signal) selection
[arm [ 19
SET lSET
Y
Return to Output
Fn23 screen action at
control stop

55

SET

1} The display can be switched in the reverse order when the R.SET key is pressed.
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Fn33
Retransmission Fn34 Digital Fn41 Event 1 Fn42 Event 2 Fn43 Event 3
output 3 (Ao3) output (do) (EV1) (EV2) (EV3)

= ]
e = = R = R = R =]

Y
Y
Y
Y

A

A
A

lSET lSET lSET lSET lSET
Retransmission DO1 function Event 1 Event 2 Event 3
output 3 type selection assignment assignment assignment
[ A3 [destd] [ &Rl [ evmel [ EvA3

SET lSET lSET SET lSET

Retransmission
output 3 scale DO2 function

high selection Event 1 type Event 2 type Event 3 type
[ A3 [ ge5te]l [ Es] [ Esel [ Es3

lSET lSET lSET lSET lSET

Retransmission

output 3 scale DO3 function Event 1 hold Event 2 hold Event 3 hold
low selection action action action

do5.3] [ EHol]| [ FHod] [ EHod]

SET lSET lSET lSET lSET
Return to .
En33 screen DO4 function Event 1 Event 2 Event 3
selection differential gap differential gap differential gap

[ goStd| | EHY | EHZl | EHT)

lSET lSET lSET lSET

DO1 logic
calculation ) . )
selection Event 1 timer Event 2 timer Event 3 timer

| dotG! [ evrd [ ewrgl [ Evr3
SET SET SET lSET
v v

DO2 logic Return to Return to Return to
calculation Fn41 screen Fn42 screen Fn43 screen

selection
SET

DO3 logic
calculation
selection

SET
DO4 logic

calculation
selection

dol G4
SET
v

Return to
Fn34 screen

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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Fn51 Input
Fn43 Event 4 Fn50 Control 1_Control
(EV4) (ConT) (1.ConT)
Frdd| S Frso FS |
m > mau na
Fn43 < - e "V Fn52
EHLI' Laru IL.oLari
lSET lSET — lSET —
Input 1_ Input 1_ Level
Event 4 Hot/Cold ST start Control PID differential
assignment start condition action gap
[ evAdl | pdl | [ srsl | 4 eS| | [ 4 LHS|
lSET lSET SET SET SET
Y Y
'TU’t\,‘/ST\A%P Return to Cg;ﬂ%la?blﬁr%lﬁttr Return to
selection when ge rate limite
Event 4 type power is restored Fn50 screen (up) [heat-side] Fn50 screen
| E54 [ runSt] | oRU
lSET lSET SET
MAN/AUTO Input 1_ Output
Event 4 hold selection when change rate limiter
action power is restored (down) [heat-side]
[_EHo4] [ MANSL] [ ! oRd
lSET lSET SET
LOC/REM Input 1_
Event 4 selection when Action (high)
differential gap power is restored input error
L end] [ remsi]
lSET lSET SET
LOC/EXT Input 1_
selection when Action (low)
Event 4 timer power is restored inp
| evryl [ Exst] I AUN
lSET lSET SET
Return to OIUtP.Ut V\f:',tl]le Input 1_
Fn44 screen selection when Manipulated output

power is restored

SET

Manual
manipulated output
value selection

SV tracking
lSET

Integral/derivative
time decimal point
position

SET

value at input error

SET

Input 1_ Manipulated
output value at STOP
[heat-side]

] M/

AL
SET

Input 1_ Start
determination
point

lSET

Input 1_ Level
PID action
selection

LR

SET

!

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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Fn52 Input 2_
Control
(2.ConT)
FrGo
e | Fnss
- Lo
lSET —
Input 2_ Input 2_ Level
Control PID differential
action gap
| 2 o5| | [ 2 LHS)
lSET SET
Y
r'}”PUt 2_ Olll.tpl.ﬂ Return to
change rate limiter
(Up) [heat-side] Fn52 screen
c. oRU
SET

Input 2_ Output
change rate limiter
(down) [heat-side]

i
0
20
o_

SET

Input 2_
Action (high)
input error

SET

Input 2_
Action (low)
inp

c. AUNE

SET

Input 2_
Manipulated output
value at input error

SET

Input 2_ Manipulated
output value at STOP
[heat-side]

c. My

SET

Input 2_ Start
determination
point

lSET

Input 2_ Level
PID action
selection

c. LAl d

SET

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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Fn53 Input 1_
Valve coefficient
(1.MCVc)
Fr53
Tk > Fnsa
- '1" =
SET
| Input 1_ Input 1_ Response Input l_Lowe_r
nput 1_ Valve Pressure (temp) speed learning range of corrective
coefficient A limiter unit parameter L3 0 up action amount
Co A [epoN | [0 3] | [ 4oty
lSET lSET lSET lSET
Input 1_ Input 1_ Response Input 1_Upper
Input 1_ Valve Return speed learning range of corrective
coefficient b bypass parameter L4 0 down|  action amount
[ 6] | [ 4 ab| | [ Lty | [ ! cHy
SET

lSET

lSET

Input 1_ Response

lSET

Input 1_ Response

Input 1_ Valve | speedself-learning |  speed learning
coefficient C selection parameter S1 0 up
Coool | e | [ L 5

lSET

Input 1_ Valve
coefficient d

lSET

Input 1_ Response
speed learning
parameter t1 0 up

lSET

Input 1_ Response
speed learning
parameter S2 0 down

[ L 4

]
I

[ 1t

=

I
lSET

Input 1_ Valve
coefficient E

lSET

Input 1_ Response
speed learning
parameter t2 0 down

lSET

Input 1_ Response
speed learning
parameter S3 0 up

E e AE R eEEl

lSET lSET lSET
Input 1_Response | Input 1_Response
Input 1_ Valve speed learning speed learning
coefficient F parameter t30 up |parameter S4 0 down
[ F L3l | L sy
lSET lSET lSET
Input 1_ Valve Input 1_ Response Input 1_ No.
coefficient F speed learning of corrective
pressure standard | parameter t4 0 down actions

Cooose| | [0 oed] | [ 1P
lSET SET SET
Input 1_ Input 1_ Response Input 1_ No.
Control valve speed learning of corrective
selection parameter L1 0 up action repeat
Coowvst) | [0 o | [ P2
SET lSET SET

Input 1_ Input 1_ Response Input 1_ No. of

Pressure speed learning corrective action
(temp) limiter | parameter L2 0 down| ~ for ramp control
IR EE R
SET | SET |SET

Return to

Pn53
screen

[1} The display can be switched in the reverse order when the R.SET key is pressed.
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Fn54 Input 2_
Valve coefficient
(1.MCVc)
Fr5H
= » >| Fns6
l_j N HC
lSET B R o
Input 2_ Input 2_ Response Input 2_L ower
Input 2_ Valve Pressure (temp) speed learning range of corrective
coefficient A limiter unit parameter L3 0 up action amount
2 Al | [2PuN | [ 2 3] | [ 2alb
lSET lSET lSET lSET
Input 2_ Input 2_ Response Input 2_Upper
Input 2_ Valve Return speed learning range of corrective
coefficient b bypass parameter L4 0 down action amount
2 6] | [2 ob| | [ 2 tY | [ 2 cHy
lSET lSET lSET SET
Input 2_ Response | Input 2_ Response Return to
Input 2_ Valve speed self-learning speed learning Pn54
coefficient C selection parameter S1 0 up screen
o ]| [eewr| | [2 5
lSET lSET lSET
Input 2_Response | Input 2_ Response
Input 2_ Valve speed learning speed leaming
coefficient d parameter tL O up | parameter S2 O down
e d | [e el| [ 2 s
l SET l SET l SET
Input 2_Response | Input 2_ Response
Input 2_ Valve speed learmning speed learning
coefficient E parameter t2 0 down| parameter S3 0 up
e el | (e e | 2 53
l SET l SET l SET
Input 2_ Response | Input 2_ Response
Input 2_ Valve speed learning speed learning
coefficient F parameter t30 up |parameter S4 0 down
e Ffl| (2 €3l | e sy
l SET l SET l SET
Input 2_ Valve Input 2_ Response Input 2_ No.
coefficient F speed learning of corrective
pressure standard | parameter t4 0 down actions
fecs| | [ ed | [ 2P
l SET SET SET
Input 2_ Input 2_ Response Input 2_ No.
Control valve speed learning of corrective
selection parameter L1 0 up action repeat
Fevs| | [2 i | [ePe
SET SET SET
Input 2_ Input 2_ Response |  Input 2_ No. of
Pressure speed learning corrective action
(temp) limiter | parameter L2 0 down| ~ for ramp control
IEAEREERREE]
SET | SET | SET

[1} The display can be switched in the reverse order when the R.SET key is pressed.
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Fn56 Input 1_ Fn57
Cooling control Proactive

(PoSIT) (PACT)
=

e = =
I Lool [R PRCT

d
lSET lSET

Y

Input 1_Output Bottom
change rate limiter suppression
(up) [cool-side] function

[ oRuc| [ brMSP|
l SET SET
\
Anput l_?LIIEPLJE Return to
change rate limiter
(down) [cool-side] Fns7
. screen
SET

Input 1_Manipulated
output value at stop
[cool-side]

SET

Undershoot
suppression
factor

SET
Overlap/

Deadband
reference point

SET

Return to

Fn56
screen

1} The display can be switched in the reverse order when the R.SET key is pressed.
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Fn60 Fn62 PLC Fn70
Fn58 2-input Communication communication Memory area
function (2PV) (scn (MAP) (ArEA)
‘C F Im] F — F mr
nS8—=| FrbU|=| Fn&ld > Fn"l0
PH|T Ll [ SAP[ -
il L of ArER
lSET lSET lSET — lSET
Number of Setting change
Select function Communication Register recognizable rate limiter soft
for input 2 protocol type devices start selection
[ opv] [ _cMPs| [mPRreC] | [MPMAdl [ 5vRY
SET SET SET SET SET
Y
Cascade_AT . Register start Soft start
e "™ | [(Feumio ) T
(master-side) address (High-order 4-bit) selection
MAs.ar] [ Add] [P SRH] V'S
lSET SET lSET SET
Cascade_AT Register start Soft start
mode Communication number start time
(slave-side) speed (Low-order 16-bit) selection
fsev.Arl [ bPs|  [MP.SRL| V55
lSET lSET lSET SET
Selection of Setting change
PV select Data bit Monitor item rate limiter unit
trigger configuration register bias time
fepv.rol T wif] [MP Mad]
lSET lSET lSET SET
Input circuit o .
error alarm set Setting item Soak time
value Interval time register bias unit
M cal [ vl e sry] 5Md
SET

Y

Return to
Fn58 screen

lSET

Communication

lSET

Instrument link

response recognition
monitor time
[ omem] [vPoLiM]
lSET lSET
Return to re;)';)%se
Fn60 screen waiting time
MP. Mo
SET
PLC
communication
start time

SET

Slave
register bias

SET

Return to
Fn70 screen

%)
m
10

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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Fn71 Input 1_ Fn72 Input 2_
Setting limiter Setting limiter Fn91 System
(1.SVL) (2.8VL) (SYS)
A Ar F e Ar g L e
i > mnoc > m I
Fn7o LSHL[S| 2 GHL[E 5Y5 Fn10
' '
lSET lSET lSET
Input 1_ Input 2_
Setting limiter Setting limiter
high high Initialization
| 1stH [ 2sH [ dEF]
SET SET SET
Input 1_ Input 2_ Integrated
Setting limiter Setting limiter operating
low low time

NI

IEEREEEN

lSET lSET lSET

Return to Return to Peakfholdb'mcritnitor
Fn71 screen Fn72 screen tgm?)lgra:teure

rro
N

SET

Y

ROM version

SET

Product
identification
code monitor

SET

Instrument
number
monitor

SET

Return to
Fn91 screen

[L] The display can be switched in the reverse order when the R.SET key is pressed.
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3. Parameter

This chapter describes displays, hames and data ranges of each parameter.
3.1 How to Read the Table
@ @ 3 4 ®) (6)
{ J { { J J
No. | Symbol Name Data range Factory set value User set
value
(1) No.: This is a screen number used to register screens displayed in
Parameter select mode. The screen number can be registered in
the Parameter select setting screen. Parameters without numbers
cannot be registered in the Parameter select setting screen.
If there are two items with the same number, one of them will be
displayed according to the display requirements.
(2) Symbol: 11-segment parameter symbols shown on the PV display.
(3) Name: Name of parameter
(4) Datarange: Data range of parameter
(5) Factory setvalue: Factory set value of parameters
(6) User set value: Stores parameter values set by the user. This may be useful

AN

when the data is initialized.

In the data range and the factory set value some unfamiliar expressions are used.
These are used for Control with PV select and can be rephrased as follows:

PV select input span as Input span

PV select input range high as Input range high

PV select input range low as Input range low

The setting range is as follows.

e PV select input range high: Input range high of Input 1 and Input 2, whichever
is larger

e PV select input range low: Input range low of Input 1 and Input 2, whichever is
smaller

e PV select input span: PV select input range low up to PV select input range high

[Example] When there is a relation as follows between the Input range of Input 1 and

Input 2.
Input 1_ Input1_
Input ralnge low Input 1_Input range Input ralnge high
[ >
Input 2_ Input2_
Input ralnge low Input 2_Input range Input rarllge high
' I
i PV select input span |
[ I
PV select PV select
Input range low Input range high
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3.2 Monitor & SV Setting Mode [A]

No.

Symbol

Name

Data range

Factory
set value

User set
value

1

Input 1_Measured value
(PV)/
Input 1_Set value (SV) ¥

PV display unit:
Input 1_Input range low - (Input 1_5% of
input span) to Input 1_Input range high +
(Input 1_5% of input span)
[Varies with the setting of the Decimal
point position.]

SV display unit 2:

e Input 1_Set value (SV) (Auto mode: at
RUN)

e STOP display [5oP, d57P, ESMP]

e Remote setting input value (at Remote
mode)

e Input 1_Manual manipulated output value
(at Manual mode)

PV select Measured
value (PV)/
Input 1_Set value (SV) @

PV display unit:

When controlling with Input 1:
Input 1_Input range low - (Input 1_5% of
input span) to Input 1_Input range high +
(Input 1_5% of input span)

When controlling with Input 2:
Input 2_Input range low - (Input 2_5% of
input span) to Input 2_Input range high +
(Input 2_5% of input span)

[Varies with the setting of the Decimal

point position.]

SV display unit 2:

o Input 1_Set value (SV) (Auto mode: at
RUN)

o STOP display [STOP, dSTP, KSTP |

e Input 1_Manual manipulated output value
(at Manual mode)

Input 2_Measured value
(PV)/
Input 2_Set value (SV) ¥

PV display unit:
Input 2_Input range low - (Input 2_5% of
input span) to Input 2_Input range high +
(Input 2_5% of input span)
[Varies with the setting of the Decimal
point position.]

SV display unit 9 ?:

o Input 2_Set value (SV) (Auto mode: at RUN)

e STOP display [57aP, d57P, £57P ]

e Input 2_Manual manipulated output value
(at Manual mode)

Measured value (PV) of
differential temperature
input/

Set value (SV) of
differential temperature
input 9

PV display unit: -19999 to +99999
[Varies with the setting of the Decimal
point position.]

SV display unit:
-(Input 1_Input span) to +(Input 1_Input
span)
[Varies with the setting of the Decimal point
position.]

Input 1_Measured value
PV)/

Input 2_ Measured value
(PV)®

PV display unit:
Input 1_Input range low - (Input 1_5% of
input span) to Input 1_Input range high +
(Input 1_5% of input span)

[Varies with the setting of the Decimal

point position.]

SV display unit:

Input 2_Input range low - (Input 2_5% of
input span) to Input 2_Input range high +
(Input 2_5% of input span)

[Varies with the setting of the Decimal point
position.]

24

Input 1_Set value (SV) ”

*

Input 1_Setting limiter low to Input 1_
Setting limiter high

[Varies with the setting of the Decimal point
position.]

25

Input 2_Set value (SV) "
8)

*

Input 2_Setting limiter low to Input 2_
Setting limiter high

[Varies with the setting of the Decimal point
position.]

26

Set value (SV) of
differential temperature

-(Input 1_Input span) to +(Input 1_Input
span)
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input 7 *

[Varies with the setting of the Decimal point
position.]

Remote setting input
value monitor ¥

Input 1_Setting limiter low to Input 1_ Setting
limiter high

[Varies with the setting of the Decimal point
position.]

/| Input 1_Manipulated -5.0 to +105.0%
output value monitor

[heat-side]

/ Input 1_Manipulated -5.0 to +105.0%
output value monitor

[cool-side] 1@

Input 2_Manipulated -5.0 to +105.0%

output value monitor ¥

When an event occurs, the character of the
occurring event is displayed on the Set value
(SV) display unit. If two or more events occur
at the same time, the relevant characters are
displayed alternately every 0.5 seconds.

E4r I: Event 1

E4r2: Event 2

E4M3: Event 3

EHY: Event 4

!'n IUP: Input 1_Input error high

! n Idn: Input 1_Input error low

! n2UP: Input 2_Input error high

! nddn: Input 2_Input error low

Comprehensive event
state

0 hours 00 minutes 00 seconds to 9 hours _ _
59 minutes 59 seconds

0 hours 00 minutes to 99 hours 59 minutes

0 minutes 00 seconds to 199 minutes 59
seconds

[Data range of Memory area soak time monitor
can be selected on the Soak time unit.]

Memory area soak
time monitor

| APr

0 hours 00 minutes to 99 hours 59 minutes _ _
0 minutes 00 seconds to 199 minutes to 59
seconds

[Time unit depends on the Soft start time unit
setting.]

Input 1_Soft start

11 | r
. SoF! remaining time 2

0 hours00 minutes to 99 hours 59 minutes _ _
0 minutes 00 seconds to 199 minutes to 59
seconds

[Time unit depends on the Soft start time unit
setting.]

Input 2_Soft start
remaining time 112

12\ 2 Safl

ofF: Interlock release
on: Interlock state

13 ) Interlock release oFF

I LR

% Data included in Memory area
1 Not displayed when “Control with PV select” is selected in “Select function for input 2.”
2 Refer to the following table for the display range and the setting range of each data.

Display data Data type Data range
Input 1_Set value (SV) Monitor/Setting | Input 1_Setting limiter low to Input 1_Setting limiter high
Input 2_Set value (SV) Monitor/Setting | Input 2_Setting limiter low to Input 2_Setting limiter high
Remote setting input value | Monitor Input 1_Setting limiter low to Input 1_Setting limiter high
Input 1_Manual Setting ¢ In case of PID control: Input 1_Output limiter low [heat-side] to Input
manipulated output value 1_Output limiter high [heat-side]
¢ In case of Heating/Cooling PID control: —Input 1_Output limiter low [cool-side]
to +Input 1_Output limiter high [heat-side]
. In case of pressure or temperature control with MC-(V)COS(R):
Input 1_Output limiter low [heat-side] to whichever the smaller value of
either "calculated value from Input 1_Pressure (temperature) limiter" or
"Input 1_Output limiter high [heat_side]
Input 2_Manual Setting Input 2_Output limiter low to Input 2_Output limiter high
manipulated output value

&

Displayed when “Control with PV select” is selected in “Select function for input 2.”

Displayed when “2-loop control/Differential temperature control” or “Cascade control” is selected in “Select function for input 2.”

Displayed when “2-loop control/Differential temperature control” is selected in “Select function for input 2” AND “Differential

temperature control” is selected in “2-loop control/Differential temperature control.”

Displayed when “2-loop control/Differential temperature control,” “Cascade control,” “Control with PV select” or “Input circuit error

alarm” is selected in “Select function for input 2.”

Displayed in Manual mode.

Displayed when “2-loop control/Differential temperature control” or “Cascade control” is selected in “Select function for input 2.”

Displayed when “Remote setting input” is selected in “Select function for input 2.”

10 Displayed when Input 1 is Heating/Cooling PID control.

Displayed when " 2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND "2-loop" is selected
in "Remote/Local transfer (two-loop/differential temperature control transfer)".

12 Displayed when "Soft start" is selected in "Soft start/setting change rate limiter selection” in Function block No. 70: Memory area
function (A-EA).

13 Displayed when Interlock function is available.

o &

e

J

e =

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 5

3.3 Parameter Select Mode [B]

Up to 16 screens registered on the Parameter select setting screen (Set data lock
mode) by the user can be displayed.

3.4 Operation Transfer Mode [C]

External transfer ®

EYr: External mode

Factory set| User set
No. Symbol Name Data range value value
15 7 RUN/STOP transfer rUn: RUN (Control start) r
R’ 5 5P STOP (Control stop) 5l oP
16 ’I I'_U Input 1_Autotuning ofF: PID control oFF
) (AT on: Start Autotuning
When the Autotuning (AT) is finished, the
control will automatically return to “ofFF.”
17 ~1 1| Input 2_Autotuning ofF: PID control
c. hu (AT)? on: Start Autotuning ofF
When the Autotuning (AT) is finished, the
control will automatically return to “oFF.”
18 ’l ,rU Input 1_Startup tuning | ofF: ST unused oFF
: (sTHv on I: Execute once *
onc: Execute always
* When the ST is finished, the control will
automatically return to “oFF.”
19 11| Input 2_Startup tuning | oFF: ST unused
. ru (ST)? on 2 Execute once * ofF
onc: Execute always
* When the ST is finished, the control will
automatically return to “ofF.”
20 ,4 / ’w,v Input 1_Auto/Manual UM o: Auto mode paf
) transfer nAn: Manual mode
21 /M | Input 2_Auto/Manual UM o: Auto mode -
E' " transfer ? nAn: Manual mode rfin
22 n )7 L Remote/Local transfer® | When “Remote setting input” is selected at Lol
Select function for Input 2
Lol: Local mode
~En: Remote mode
When “Cascade control” is selected at Select Sahl
function for input 29
5nGL: Single control
CARS: Cascade control
When “Control with PV select” is selected at =l
Select function for input 27
IaP I Input 1
! nP2: Input 2
When “2-loop control/Differential 2l ooP
temperature control” is selected at Select
function for input 28
cLoaP: 2-loop control
di FF: Differential temperature control
23 a‘_ /E Control area Local/ Lol: Local mode Lol

Y Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".

2 Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND "Pressure control
operation [MC-(V)COS(R)]" is not selected in "Input 2_Control action".

3 Displayed when one of "Remote setting input", "Cascade control", "Control with PV select", or "2-loop control/Differential
temperature control" is selected, AND in the case of "2-loop control”, "PID control" or "Heating/Cooling PID control" is selected in
both Input 1_Control action and Input 2_Control action.

4 Displayed when "Remote setting input" is selected in "Select function for Input 2."

% Displayed when "Cascade control" is selected in "Select function for Input 2."

% Displayed when "Control with PV select" is selected in "Select function for Input 2." When "Switching by level" is selected at
"Selection of PV select trigger," the parameter becomes display only.

7 Displayed when "Control with PV select" is selected in "Select function for Input 2." When "Switching by level" is selected at
"Selection of PV select trigger," the parameter becomes display only.

% Displayed when "2-loop/differential temperature control" is selected in "Select function for Input 2" AND "PID control" or
"Heating/Cooling PID control" is selected both in Input 1 and Input 2.

9 Displayed when "Memory area transfer (without area set signal)" is selected in DI function selection.
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3.5 Setting Lock Mode [D]

ARER

No. Symbol Name Data range Faf/taolLyeset Usglruséet
— 1 _ 1, | Setdata unlock/lock transfer | oFF: Unlock state oFF
LoLn on: Lock state
— l'_ El'\/ l'_ % Set lock level Set Lock/Unlock at each digit. 00000
’ D0000 «—svV display unit
} 0: Unlock 1: Lock
SV setting mode* +
Parameter select mode
* Set value (SV) and
Interlock release
Operation transfer mode
Parameter setting mode
Setup setting mode
Engineering mode
— H,QE LI Area lock 0: Memory area is adjustable when the 0
T setting data is locked.
1: Memory area is not adjustable when
the setting data is locked.
(Memory area transfer mode is not
displayed)
— bl Nd Select Blind function oFF: Blind function: OFF afF
Liiv on: Blind function: ON
— PS, d Parameter select direct ofF: Direct registration: OFF aFF
L registration an: Direct registration: ON
— PS, m 1 | Parameter select setting 1 1 to 351 (Screen No.) 0
Lo 0: No registration
_ PS‘L U,:, Parameter select setting 2 1.to 351 (_Scre_en No.) 0
= 0: No registration
— PS, ,-,:-', Parameter select setting 3 1 to 351 (Screen No.) 0
Lu 0: No registration
— PS, ,-,q Parameter select setting 4 1 to 351 (Screen No.) 0
Lu 0: No registration
— PS, ,—,5 Parameter select setting 5 1 to 351 (Screen No.) 0
Lu 0: No registration
— PS, ,—,5 Parameter select setting 6 1to 3513 (Screen No.) 0
Lu 0: No registration
— PSI‘ Bn, Parameter select setting 7 1_to 351 (_Scre_en No.) 0
- 0: No registration
— PSL BH Parameter select setting 8 1_to 351 (_Scre_en No.) 0
0: No registration
— PS' ,—,9 Parameter select setting 9 1 to 351 (Screen No.) 0
Lu 0: No registration
— PS' 1 | Parameter select setting 10 1 to 351 (Screen No.) 0
Lo 0: No registration
— PS’ 1 1 | Parameter select setting 11 1 to 351 (Screen No.) 0
L 0: No registration
— PS, ,E, Parameter select setting 12 1 to 351 (Screen No.) 0
L 0: No registration
— PS, ,3 Parameter select setting 13 1 to 351 (Screen No.) 0
L 0: No registration
— PS, ,,_’ Parameter select setting 14 1 to 351 (Screen No.) 0
Li 0: No registration
— PS, ,5 Parameter select setting 15 1to 351 (Screen No.) 0
L1 0: No registration
— PS, ,5 Parameter select setting 16 1to 351 (Screen No.) 0
L1 0: No registration
3.6 Memory Area Transfer Mode [E]
No. Symbol Name Data range Faf/t;LyeSEt Uiglru?t
14 Memory area transfer Y 1to 16 1

1 Displayed in the Monitor & SV setting mode.
Displayed only (not settable) when "Memory area transfer (without area set signal)" is selected in "DI function selection" AND
"External mode" is selected in "Control area Local/External transfer."
Not displayed when "Memory area is not adjustable when the setting data is locked" is selected in Area lock.
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3.7 Parameter Setting Mode [F]
3.7.1 Parameter group No. 00: Setting (54)

Factory set| User set
No. Symbol Name Data range value value
_ P Ialn] Parameter group No. 00 | This is the first parameter symbol of — —
(N[N[N] Parameter group No. 00.
24 ,I 5‘1/ Input 1_Set value (SV) Input 1_Setting limiter low to Input 1_ 0
: Setting limiter high
[Varies with the setting of the Decimal
* | point position.]
25 8 5‘1/ Input 2_Set value (SV) ¥ | Input 2_Setting limiter low to Input 2_ 0
: Setting limiter high
[Varies with the setting of the Decimal
% | point position.]
26 E’Ell’/’ Set value (SV) of -(Input 1_Input span) to +(Input 1_Input 0
differential temperature span)
input 2 [Varies with the setting of the Decimal
* | point position.]

% Data included in Memory area

1 Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."

2 Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND "Differential
temperature control” is selected in "two-loop control/Differential temperature control.”

3.7.2 Parameter group No. 40: Event (EH)

selected at Select function for input 2.
-(PV select input span) to +(PV select
input span)
[Varies with the setting of the Decimal
point position.]
Input value or Set value:
¢ When assigned to Input 1
Input 1_Input range low to Input 1_
Input range high
e When assigned to Input 2
Input 2_Input range low to Input 2_
Input range high
¢ When assigned to Differential
temperature input
—(Input 1_Input span) to +(Input 1_
Input span)
¢ When Control with PV select is
selected at Select function for input 2.
PV select input range low to PV select
input range high
[Varies with the setting of the Decimal
point position.]
Manipulated output value:
-5.0 to +105.0%

No. Symbol Name Data range Fa(\:/;()ILyeset Uiglruseet
— Parameter group No. 40 ¥ | This is the first parameter symbol of — —
PHL{U Parameter group No. 40.
27 »ol Event 1 set value (EV1) ? | Deviation: High
Event 1 set value (EV1) ¢ When assigned to Input_1 or action,
[high] 23 Differential temperature input high/low
—(Input 1_Input span) to +(Input 1_ action:
Input span) max.
¢ When assigned to Input 2
—(Input 2_Input span) to +(Input 2_ )
|nput Span) Low action,
¢ When Control with PV select is process
action: min.
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28 F':/ ,u Event 1 set value (EV1’) | Deviation: High/low

- [low] 2® e When assigned to Input_1 or action: min.
Differential temperature input
-(Input 1_Input span) to +(Input 1__

Input span) Process

* When assigned to Input 2 action:
-(Input 2_Input span) to +(Input 2_ max.
Input span)

¢ When Control with PV select is
selected at Select function for input 2.
-(PV select input span) to +(PV select
input span)
Input value or Set value:
¢ When assigned to Input 1
Input 1_Input range low to Input 1_
Input range high
e When assigned to Input 2
Input 2_Input range low to Input 2_
Input range high
¢ When assigned to Differential
temperature input
—(Input 1_Input span) to +(Input 1_
Input span)
e When Control with PV select is
selected at Select function for input 2.
PV select input range low to PV select
input range high
[Varies with the setting of the Decimal
% | point position.]

29 E b El Event 2 set value (EV2) ¥ | Same as Event 1 set value (EV1)/Event 1 set value
Event 2 set value (EV2) | (EV1) [high]
[high] 99 *
30 E,,E,, Event 2 set value (EV2’) | Same as Event 1 set value (EV1’) [low]
v [low] 99 *
31 % 3 Event 3 set value (EV3) ©® | Same as Event 1 set value (EV1)/Event 1 set value
Event 3 set value (EV3) (EV1) [high]
[high] ®7 *
32 1, | Event 3 set value (EV3) | Same as Event 1 set value (EVY1’) [low]
E 4 3 [low] ®7 *
33 Eiy Event 4 set value (EV4) ® | Same as Event 1 set value (EV1)/Event 1 set value
- Event 4 set value (EV4) (EV1) [high]
[high] ®9 *
34 1,Ln | Event 4 setvalue (EV4’) | Same as Event 1 set value (EV1’) [low]
E 4 L; [low] &9 *

% Data included in Memory area

) Displayed when the Event function is available.

) Displayed when Event 1 is available.

) Displayed when type selected in Event 1 has high/low individual setting.
) Displayed when Event 2 is available.

) Displayed when type selected in Event 2 has high/low individual setting.
)

)

)

)

oW s BN E

Displayed when Event 3 is available.
Displayed when type selected in Event 3 has high/low individual setting.
Displayed when Event 4 is available.
Displayed when type selected in Event 4 has high/low individual setting.

© ® N

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



b

3.7.3 Parameter group No. 51: Input 1_Control (/. Con)

No.

Symbol

Name

Data range

Factory set
value

User set
value

PS5 |

Parameter group No. 51

This is the first parameter symbol of
Parameter group No. 51

35

I P

Input 1_Proportional
band [heat-side]

TC/RTD inputs:
0 (0.0, 0.00) to Input 1_Input span
(Unit: °C [°F])
(When Control with PV select: 0 to PV
select input span)
[Varies with the setting of the Decimal
point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0 % of Input 1_Input span
(When Control with PV select: 0.0 to
1000.0% of PV select input span)
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when
temperature control operation [MC-
(V)COS(R)] is selected for Input 1_
Control action.

TC/RTD
inputs: 30
V/I inputs:
3.0

36

Input 1_Integral time
[heat-side] V2

*

0 to 3600 seconds, 0.0 to 3600.0
seconds or 0.00 to 360.00 seconds
0 (0.0, 0.00): PD action

[Varies with the setting of the
Integral/Derivative time decimal point
position.]

240

37

Input 1_Derivative time
[heat-side] V2

*

0 to 3600 seconds, 0.0 to 3600.0
seconds or 0.00 to 360.00 seconds

0 (0.0, 0.00): PI action

[Varies with the setting of the Integral/
Derivative time decimal point position.]

60

38

Input 1_ON/OFF action
differential gap (upper) ¥

TC/RTD inputs:
0 (0.0, 0.00) to Input 1_Input span
(Unit: °C [°F])
(When Control with PV select: 0 to PV
select input span)
[Varies with the setting of the Decimal
point position.]

Voltage (V)/Current (1) inputs:
0.0 to 100.0% of Input 1_Input span
(When Control with PV select: 0.0 to
100.0% of PV select input span)

TC/RTD
inputs: 1
V/l inputs:
0.1

39

. oHL

Input 1_ON/OFF action
differential gap (lower) ¥

TC/RTD inputs:
0 (0.0, 0.00) to Input 1_Input span
(Unit: °C [°F])
(When Control with PV select: 0 to PV
select input span)
[Varies with the setting of the Decimal
point position.]

Voltage (V)/Current (l) inputs:
0.0 to 100.0% of Input 1_Input span
(When Control with PV select: 0.0 to
100.0% of PV select input span)

TC/RTD
inputs: 1
V/l inputs:
0.1

40

. RPC

Input 1_Control response
parameter?

0: Slow

1: Medium

2: Fast

[When P or PD action is selected, this
setting will be unavailable]

PID
control: 0
Heating/C
ooling PID
control: 2

41

Input 1_Proactive
intensity 24

* e

Oto4
0: No function

2

42

Input 1_Manual reset ¥

»*

-100.0 to +100.0%

0.0

43

Input 1_FF amount Y249

»*

-100.0 to +100.0%

0.0

44

. olLH

Input 1_Output limiter high
[heat-side]

»*

Input 1_Output limiter low [heat-side] to
105.0%

105.0

45

[} [
I oL

Input 1_Output limiter low
[heat-side] *

-5.0% to Input 1_Output limiter high
[heat-side]

-5.0

46

. MLdb

Input 1_Dead zone ?

*

0 to 10% of Input 1_Input span
[Decimal point position depends on the
setting for Input 1_Valve coefficient F.]

See
Table 1

% Data included in Memory area
1 Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action”.
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Jegser

~

Table 1: Factory set value of the Dead zone

Displayed when the “Input 1_Proportional band [heat-side]” in the same memory area is other than 0 (0.0).
Displayed when the “Input 1_Proportional band [heat-side]” in any memory area is 0 (0.0). (Common setting in memory area)
Displayed when the “Input 1_Proportional band [heat-side]” in the same memory area is other than 0 (0.0).
Displayed when the “Input 1_Integral time [heat-side]” in the same memory area is other than 0 (0.0, 0.00).
Displayed when Bottom suppression function is avaialble.

Displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in “Input 1_Control action".

Control Valve coefficient F (pressure unit)
action* 0 1 2 3 4 10 11 12 13
3 0.03 0.03 0.4 3 0.003 — — — —
4 0.04 0.04 0.4 4 0.004 — — — —
5 0.10 0.10 15 10 0.010 — — — —
6 0.10 0.10 15 10 0.010 — — — —
7 — — — — — 7 10 0.3 0.14
* Set value for the control operation set in Function block No. 51: Input 1_Control action ( /. Lon)
For Input 2, the set value is for Function block No. 52: Input 2_Control action (. Lon')
3.7.4 Parameter group No. 52: Input 2_Control (2. [on)
No. Symbol Name Data range Fa(\:lg[jyeset Uizlruiet
_ p ‘_,5 '_3 Parameter group No. 52 9 | This is the first parameter symbol of — —
Parameter group No. 52
47 El ‘D Input 2_Proportional band | TC/RTD inputs: TC/RTD
: D2 0 (0.0, 0.00) to Input 2_Input span inputs: 30
(Unit: °C [°F]) V/l inputs:
[Varies with the setting of the Decimal |3.0
point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0 % of Input 2_Input span
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when
temperature control operation [MC-
* (V)COS(R)] is selected for Input 2_
Control action.
48| 2 /' |Input 2_Integral time D231 0 to 3600 seconds, 0.0 to 3600.0 240
: seconds or 0.00 to 360.00 seconds
0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/
% | Derivative time decimal point position.]
49 E Dl Input 2_Derivative time ¥ | 0 to 3600 seconds, 0.0 to 3600.0 60
: 93) seconds or 0.00 to 360.00 seconds
0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/
% | Derivative time decimal point position.]
50 E! DHH Input 2_ON/OFF action TC/RTD inputs: TC/RTD
: differential gap (upper) ??| 0 (0.0, 0.00) to Input 2_Input span inputs: 1
R (Unit: °C [°F]) V/l inputs:
[Varies with the setting of the Decimal |0.1
point position.]
Voltage (V)/Current (I) inputs:
0.0 to 100.0% of Input 2_Input span
51 El EIH:'_ Input 2_ON/OFF action TC/RTD inputs: TC/RTD
: differential gap (lower) V2 0 (0.0, 0.00) to Input 2_Input span inputs: 1
R (Unit: °C [°F]) V/lI inputs:
[Varies with the setting of the Decimal 0.1
point position.]
Voltage (V)/Current (1) inputs:
0.0 to 100.0% of Input 2_Input span
52 E) FD,D’F Input 2_Control response | 0: Slow 0
: parameter 9?2 1: Medium
2: Fast
[When P or PD action is selected, this
% | setting will be unavailable]
53 I~ I~ |Input 2_Proactive Oto4 2
c. PALI intensity V239 % | 0: No function
54 | 2 ME Input 2_Manual reset V29| -100.0 to +100.0% 0.0
) *
55 | 2 EE |Input 2 _FF amount V239 | —100.0 to +100.0% 0.0
. 7) *
56 E! ] H Input 2_Output limiter Input 2_Output limiter low to 105.0% 105.0
- OLTT high o *
57 E) Clll_ l'_ Input 2_Output limiter low | —5.0% to Input 2_Output limiter high -5.0
. 1) *
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58

c. MLdb

Input 2_Deadband V®
*

0 to 10% of input_2 span
[Decimal point position depends on the
setting for Input 2_Valve coefficient F.]

See
Table 1
in3.7.3

% Data included in Memory area

T Jogsene

3.7.5 Parameter group No. 56: Input 1_Cooling control (! {ool)

Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."
Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in “Input 2_Control action".

Displayed when "Input 2_Proportional band [heat-side]" in the same memory area is other than 0 (0.0).
Displayed when "Input 2_Proportional band [heat-side]" in any memory area is 0 (0.0). (Common setting in memory area)
Displayed when "Input 2_Integral time [heat-side]" in the same memory area is other than 0 (0.0, 0.00).
Displayed when “Input 2_Integral time [heat-side]" in the same memory area is 0 (0.0, 0.00).

Displayed when Bottom suppression function is available.

Displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 2_Control action".

No.

Symbol

Name

Data range

Factory set
value

User set
value

Parameter group No. 56 ¥

This is the first parameter symbol of
Parameter group No. 56

59

Pr56
. Pc

Input 1_Proportional band
[cool-side] V2

TC/RTD inputs:
1 (0.1, 0.01) to Input 1_Input span
(Unit: °C [°F])
(When Control with PV select: 1 to PV
select input span)
[Varies with the setting of the Decimal
point position.]

Voltage (V)/Current (l) inputs:
0.1 to 1000.0% of Input 1_Input span
(When Control with PV select: 0.1 to
1000.0 % of PV select input span)

TC/RTD
inputs: 30
V/I inputs:
3.0

60

Input 1_Integral time [cool-
side] V2

*

0 to 3600 seconds, 0.0 to 3600.0
seconds or 0.00 to 360.00 seconds

0 (0.0, 0.00): PD action

[Varies with the setting of the Integral/
Derivative time decimal point position.]

240

61

. dc

Input 1_Derivative time
[cool-side] V2

*

0 to 3600 seconds, 0.0 to 3600.0
seconds or 0.00 to 360.00 seconds

0 (0.0, 0.00): PI action

[Varies with the setting of the Integral/
Derivative time decimal point position.]

60

62

Input
1_Overlap/Deadband ¥

TC/RTD inputs:
-(Input 1_Input span) to +(Input 1_
Input span)
(When Control with PV select:
-(PV select input span) to +(PV select
input span)
(Unit: °C [°F]))
[Varies with the setting of the Decimal
point position.]
Voltage (V)/Current (I) inputs:
-100.0 to +100.0% of Input 1_Input
span
(When Control with PV select:
-100.0 to +100.0% of PV select input
span)
Minus (-) setting results in Overlap.
However, the overlapping range is within
the proportional range.

TC/RTD
inputs: 0
V/I inputs:
0.0

63

. olLHc

Input 1_Output limiter high
[cool-side] ¥ *

Input 1_Output limiter low [cool-side] to
105.0%

105.0

64

L ollc

Input 1_Output limiter low
[cool-side] ¥ *

-5.0% to Input 1_Output limiter high
[cool-side]

% Data included in Memory area
U Displayed when the “Input 1_Control action” is Heating/Cooling PID control.

2 Displayed when the “Input 1_Proportional band [heat-side]” in the same memory area is other than 0 (0.0)
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3.7.6 Parameter group No. 70: Memory area (A-EA)

No. Symbol Name Data range Fa(\:/taOILyeset Uiglruseet
_ P =Ts] Parameter group No. 70 | This is the first parameter symbol of — —
noid Parameter group No. 70
65 "‘QEH Select Trigger type for 0to 6 0
Memory area transfer 0: No assignment
+1: Event1
+2: Event 2
+4: Event 3
+8: Event4
+16: Digital input 1 (DI1) Close edge
+32: Digital input 1 (DI1) Open edge
To select two or more functions, sum
* | each value.
66 QS,'- Area soak time 0 hou_rs 00 minutes 00 seconds to 9 hours | 0:00
59 minutes 59 seconds (0 minutes
0 hours 00 minutes to 99 hours 59 minutes | g
0 minutes 00 seconds to 199 minutes 59 seconds)
seconds
[Data range of Area soak time can be
* | selected on the Soak time unit.]
67 l'_ N{\/H Link area number 8'tl(\)lc:>“|5ink 0
68 'l EF{‘U Input 1_Soft start time 0 hqurs 00 minutes to 99 hours _59 minutes 0:00_
: (up) ¥ 0 minutes 00 seconds to 199 minutes 59 (0 minutes
seconds 00
[Data range of Soft start time can be seconds)
% | selected on the Soft start unit.]
69 'I SF'I' Input 1_Soft start time 0 hours 00 minutes to 99 hours 59 minutes | 0:00
: (down) % | 0 minutes 00 seconds to 199 minutes 59 | (0 minutes
seconds 00
[Data range of Soft start time can be seconds)
selected on the Soft start unit.]
70 ': SVIQU Input 1_Setting change 0 to Input 1_Input span 0
rate limiter (up) ? (When Control with PV select: 0 to PV
select input span)
0: No function
[Varies with the setting of the Decimal
% | point position.]
71 '; 5‘://_7‘3: Input 1_Setting change 0 to Input 1_Input span 0
: rate limiter (down) 2 (When Control with PV select: 0 to PV
select input span)
% | 0: No function
[Varies with the setting of the Decimal
point position.]
72 ’: Iq/ M Input 1_Auto/Manual 0: No transfer 0
: transfer selection (Area) | 1: Auto mode (bumpless)
2: Auto mode (bump)
% | 3: Manual mode (bumpless)
4: Manual mode (bump)
73 ,I M'l/ H Input 1_Manipulated PID control, Position proportioning PID Heating/C
: output value (Area) ¥ control: -5.0 to +105.0% ooling PID
Heating/Cooling PID control: -105.0 to control: 0.0
+105.0% Other
[When settings either 2: Auto mode control: -
% | (bump) or 4: Manual mode (bump) is 5.0
selected in Input 1_Auto/Manual transfer
selection (Area)]
74 Lj S,CI:‘ U Input 2_Soft start time 0 hours 00 minutes to 99 hours 59 minutes | 0:00
) increase ¥ 0 minutes 00 seconds to 199 minutes 59 (0 minutes
seconds 00
[Time unit depends on the Soft start time | seconds)
unit setting.]
75 El SF’I' D' Input 2_Soft start time 0 hours 00 minutes to 99 hours 59 minutes | 0:00
: decrease ¥ 0 minutes 00 seconds to 199 minutes 59 | (0 minutes
seconds 00
[Time unit depends on the Soft start time | seconds)
unit setting.]
76 1,1 1| Input 2_Setting change 0 to Input 2_Input span 0
E,' 5” PU rate limiter (up) ® 0: No function
[Varies with the setting of the Decimal
point position.]
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77 1/ Input 2_Setting change 0 to Input 2_Input span 0
E' SV F’d rate limiter (down) % 0: No function

[Varies with the setting of the Decimal

point position.]

78 Lj H/M lq Input 2_Auto/Manual 0: No transfer 0
: : transfer selection (Area) ® | 1: Auto mode (bumpless)

2: Auto mode (bump)

% | 3: Manual mode (bumpless)

4: Manual mode (bump)

79 Lj My ,q Input 2_Manipulated -5.0 to +105.0% -5.0

’ ) output value (Area) ® % | [When settings either 2: Auto mode
(bump) or 4: Manual mode (bump) is
selected in Input 2_Auto/Manual transfer
selection (Area)]

80 Fl s H Remote/Local transfer * When “Remote setting input” is selected 0
selection (Area) ” at Select function for Input 2 ®

0: No transfer

* 1: Local mode
2: Remote mode

* When “Cascade control” is selected at
Select function for input 2 9
0: No transfer
1: Single control
2: Cascade control

o When “Control with PV select” is
selected at Select function for input 2 1
0: No transfer
1: Input 1
2: Input 2

e When “2-loop control/Differential
temperature control” is selected at
Select function for input 2 1
0: No transfer
1: 2-loop control
2: Differential temperature control

% Data included in Memory area

U Displayed when "Soft start" is selected in "Soft start/setting change rate limiter selection" in Function block No. 70: Memory area
function (A-EA).

2 Displayed when "Setting change rate limiter" is selected in "Soft start/setting change rate limiter selection" in Function block No. 70:
Memory area function (A-EA).

3 Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".

4 Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2",
AND "Soft start" is selected in "Soft start/setting change rate limiter selection" in Function block No. 70: Memory area function
(A-ER).

% Displayed when "2-loop control/Differential temperature control” or "Cascade control" is selected in "Select function for Input 2" AND
"Setting change rate limiter" is selected in "Soft start/setting change rate limiter selection" in Function block No. 70: Memory area
function (A-EA).

% Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND "Pressure control
operation [MC-(V)COS(R)]" is not selected in "Input 2_Control action".

7 Displayed when one of "Remote setting input", "Cascade control", "Control with PV select", or "2-loop control/Differential
temperature control" is selected AND in the case of "2-loop control”, "PID control" or "Heating/Cooling PID control" is selected in
both Input 1_ Control action and Input 2_Control action.

8 Displayed when “Remote setting input” is selected in “Select function for Input 2”.

9 Displayed when “Cascade control” is selected in “Select function for Input 2”.

10 Displayed when “Control with PV select” is selected in “Select function for Input 2”.

1) Displayed when "2-loop control/Differential temperature control" is selected, AND in the case of "2-loop control", "PID control" or
"Heating/Cooling PID control" is selected in both Input 1_Control action and Input 2_Control action.
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3.8 Setup Setting Mode [G]
3.8.1 Setting group No. 10: Display (d5F)

Factory set| User set
No. Symbol Name Data range value value
_ 5'_' I'U Setting group No. 10 This_ is the first parameter symbol of — —
Setting group No. 10
81 % 'l' lj Display update cycle 1: 50 ms* 5: 250 ms 9: 450 ms 1
- 2:100 ms 6: 300ms  10: 500 ms
3:150 ms 7: 350 ms
4: 200 ms 8: 400 ms
* When “Cascade control” or “2-loop control/
Differential temperature control” is selected,
Display update cycle is 100 ms even when “1”
is selected.
3.8.2 Setting group No. 21: Input 1 (/. ! AF)
Factory set| User set
No. Symbol Name Data range valale value
_ 5 L:' Setting group No. 21 This is the first parameter symbol of — —
nc i Setting group No. 21
82 | | Pt':l Input 1_PV bias -(Input 1_Input span) to +(Input 1_Input 0
span)
(When Control with PV select:
-(PV select input span) to +(PV select
input span))
[Varies with the setting of the Decimal
point position.]
83 | D’F Input 1_PV digital filter 0.0 to 100.0 seconds 0.0
0.0: Filter OFF
84 ,I P'Q Input 1_PV ratio 0.500 to 1.500 1.000
85 | | PL E Input 1_PV low input 0.00 to 25.00% of Input 1_Input span 0.00
cut-off (When Control with PV select: 0.00 to
25.00% of PV select input span)
1 Displayed when Input 1 is Voltage/Current and Square root extraction is available.
3.8.3 Setting group No. 22: Input 2 (2. | nP)
Factory set| User set
No. Symbol Name Data range value value
_ 5’_'8'_3 Setting group No. 22 9 This_ is the first parameter symbol of —
Setting group No. 22
86 | 2 =78 Input 2_PV bias Y Input 2_PV bias 0
: (RS bias) ? -(Input 2_Input span) to +(Input 2_
Input span)
RS bias
-(Input 1_Input span) to +(Input 1_
Input span)
[Varies with the setting of the Decimal
point position.]
87 l_j E”: Input 2_PV digital filterY | 0.0 to 100.0 seconds 0.0
) (RS digital filter) ® 0.0: Filter OFF
88 E, PR Input 2_PV ratio Y Input 2_PV ratio: 0.500 to 1.500 1.000
. (RS ratio) ¥ RS ratio: 0.001 to 9.999
89 El P/_ E Input 2_PV low input 0.00 to 25.00% of Input 2_Input span 0.00
: cut-off (When Control with PV select: 0.00 to
25.00% of PV select input span)

Y Not displayed when “No function” is selected in “Select function for Input 2.”

2 Displayed as "RS bias" when "Remote setting input" is selected in Select function for Input 2.

3 Displayed as "RS digital filter" when "Remote setting input" is selected in Select function for Input 2.

4 Displayed as "RS ratio" when "Remote setting input" is selected in Select function for Input 2.

9 Displayed when Input 2 is Voltage/Current and when Square root extraction is available. Not displayed when "No function" or
"Remote setting input" is slected in "Select function for Input 2."
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3.8.4 Setting group No. 30: Output (ol

No. Symbol Name Data range Fa(\:/taOILyeset Uiglruseet
_ 5,_' 35 Setting group No. 30 ;his_ is the first parameter symbol of — —
etting group No. 30
90 et 3 OUT3 proportional cycle 0.1 to 100.0 seconds 2.0
! time Y
91 Iw”‘ QUT3 minimum ON/OFF 0 to 1000 ms 0
time of proportional cycle

U Displayed when OUT3 is supplied and "Universal output type selection" is "Voltage pulse output.”
playt pp put typ ge p p

3.8.5 Setting group No. 51: Input 1_Control ( {{on")

No. Symbol Name Data range Faf/taolruyeset Uiglru?t
_ Setting group No. 51 This is the first parameter symbol of _ o
517 5 l' Setting group No. 51
92| ) MM Input 1_Manual PID control, Position proportioning PID PID
: . manipulated output value | control: control,
Input 1_Output limiter low [heat-side] to | Position
Input 1_Output limiter high [heat-side] proportioni
. . . ng PID
Heating/Cooling PID control ¥: control: -
-(Input 1_Output limiter high [cool- 5.0
side]) to +(Input 1_Output limiter high Heating/C
[heat-side]) ooling PID
MC-(V)COS(R) pressure/temperature control: 0.0
control:
Input 1_Output limiter low [heat-side] to
whichever the smaller value of either
"calculated value from Input 1_Pressure
(temperature) limiter" or "Input 1_Output
limiter high [heat-side]. When STOP is
set, Input 1_Output limiter low [heat-side]
to Input 1_Output limiter high [heat-side]
93 ’uL E‘I/ I'|Input 1_Level PID setting | Input 1__Input range low to Input 1_Input | Input 1_
129 range high Input range
(When Control with PV select: high
PV select input range low to PV select | (Control
input range high) with PV
[Varies with the setting of the Decimal select: PV
point position.] select input
range high)
94 T =Y Input 1_Level PID setting | Same as Input 1_Level PID setting 1 Same as
L EI/ l_j 223 Input 1
95 1 E 1 3 Input 1_Level PID setting | Same as Input 1_Level PID setting 1 Lev_el PID
LV 329 setting 1
926 1 E 1 ,_', Input 1_Level PID setting | Same as Input 1_Level PID setting 1
LCv 4293
97 T2y Input 1_Level PID setting | Same as Input 1_Level PID setting 1
L E 14 5 523
98 " Ci Input 1_Level PID setting | Same as Input 1_Level PID setting 1
L E 12 5 623
99 11 1, M |Input 1_Level PID setting | Same as Input 1_Level PID setting 1
LLCV 1723

Yn case of Heating/Cooling PID control, the data range has exceptional conditions, such as shown below.
(1) Input 1_Output limiter high [cool-side] is less than or equal to 0.0 %
e Input 1_Output limiter low [heat-side] is less than or equal to 0.0 %: 0.0 % to +(Input 1_Output limiter high [heat-side])
e Input 1_Output limiter low [heat-side] is greater than 0.0 %: Input 1_Output limiter low [heat-side] to Input 1_Output limiter
high [heat-side]
(2) Input 1_Output limiter high [heat-side] is less than or equal to 0.0 %
e Input 1_Output limiter low [cool-side] is less than or equal to 0.0 %: -(Input 1_Output limiter high [cool-side]) to 0.0%
e Input 1_Output limiter low [cool-side] is greater than 0.0 %: -(Input 1_Output limiter high [cool-side]) to -(Input 1_Output
limiter low [cool-side])
(3) Fixed at 0.0% in the following cases: Input 1_Output limiter high [cool-side] less than or equal to 0.0 %, AND Input 1_Output
limiter high [heat-side] less than or equal to 0.0 %
2 Displayed when Input 1 is with Level-PID AND any code other than "Cascade control" is selected in Select function for Input 2, AND
a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected for "Input 1_Control action".
3 Input 1_Level PID settings 1 to 7 always maintain the following relation.
(Input 1_Level PID setting 1) less than or equal to (Input 1_Level PID setting 2) less than or equal to (Input 1_Level PID setting 3)
less than or equal to (Input 1_Level PID setting 4) less than or equal to (Input 1_Level PID setting 5) less than or equal to (Input 1_
Level PID setting 6) less than or equal to (Input 1_Level PID setting 7)

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 56

3.8.6 Setting group No. 52: Input 2_Control (ZLon")

No. Symbol Name Data range Fa‘\:/t;hyeset Uiglruseet
_ 5 51_3 Setting group No. 52 This is the first parameter symbol of _ _
n Setting group No. 52
100 Lj MM Input 2_Manual Input 2__Ol_Jtput_Iimiter low to Input 2_ -5.0
: . manipulated output value ¥ | Output limiter high
Pressure/temperature control operation
[MC-(V)COS(R)I:
Input 2_Output limiter low to whichever
the smaller value of either "calculated
value from Input 2_Pressure
(temperature) limiter" or "Input 2_Output
limiter high [heat-side]. When STOP is
set, Input 2_Output limiter low [heat-side]
to Input 2_Output limiter high [heat-side]
101 ‘_3 'I_ E‘I// ’I Input 2_Level PID setting | Input 2_'Input range low to Input 2_Input | Input 2_
: 129 range high Input
[Varies with the setting of the Decimal range high
point position.]
102 Inp)u)t 2 _Level PID setting | Same as Input 2_Level PID setting 1 Same as
, 293 Input 2_
E L E"’ EI Lerz/el PID
setting 1
103 Inpu)t 2_Level PID setting | Same as Input 2_Level PID setting 1 Same as
, 323 Input 2_
E L E"’ E" LeFi/eI PID
setting 1
104 Inpu)t 2_Level PID setting | Same as Input 2_Level PID setting 1 Same as
, 423 Input 2_
EL E"’ H LeFi/eI PID
setting 1
105 Inpu)t 2_Level PID setting | Same as Input 2_Level PID setting 1 Same as
, 523 Input 2_
E’"— E‘,’ 5 LeFi/eI PID
setting 1
106 Input 2_Level PID setting | Same as Input 2_Level PID setting 1 Same as
y 623 Input 2_
E’"— E‘,’ E’ Level PID
setting 1
107 Input 2_Level PID setting | Same as Input 2_Level PID setting 1 Same as
JLEVN 799 Input 2_
Lo Level PID
setting 1

Y Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2."

2 Displayed when Input 2 is with Level-PID AND "2-loop control/Differential temperature control" is selected in Select function for Input
2, AND a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected for "Input 2_Control action”.

3 Input 2_Level PID settings 1 to 7 always maintain the following relation.
(Input 2_Level PID setting 1) less than or equal to (Input 2_Level PID setting 2) less than or equal to (Input 2_Level PID setting 3)
less than or equal to (Input 2_Level PID setting 4) less than or equal to (Input 2_Level PID setting 5) less than or equal to (Input
2_Level PID setting 6) less than or equal to (Input 2_Level PID setting 7)

3.8.7 Setting group No. 53: Input 1_Tuning ( {7UnE)

Factory set| User set
No. Symbol Name Data range value value
_ 5 5 3 Setting group No. 53 9 This is the first parameter symbol of o o
n Setting group No. 53
108 | 'qrb Input 1_AT bias Y -(Input 1_Input span) to +(Input 1_Input 0
I I span)
(When Control with PV select:
-(PV select input span) to +(PV select
input span))
[Varies with the setting of the Decimal
point position.]
109 ) Arrm Input 1_AT remaining 0 hours 00 minutes to 48 hours 00 — —
) time monitor Y minutes
110 ,I I'_UNE Input 1_AT/ST status 0: AT/ST complete — —
: monitor ¥ 1: AT running now
2: ST running now
-1: Aborted. Setting changed
-2: Aborted. Abnormal input
-3: Aborted. Timeout
-4: Aborted. Abnormal calculated values

U Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".
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3.8.8 Setting group No. 54: Input 2_Tuning (2 LnE)

No.

Symbol

Name

Data range

Factory set
value

User set
value

5n54

Setting group No. 54

This is the first parameter symbol of
Setting group No. 54

111

c. Ak

Input 2_AT bias ¥

-(Input 2_Input span) to +(Input 2_Input
span)

[Varies with the setting of the Decimal
point position.]

0

112

c AFTM

Input 2_AT remaining
time monitor Y

0 hours 00 minutes to 48 hours 00 minutes

113

[Ny
. I’—UI‘IE

Input 2_AT/ST status
monitor Y

0: AT/ST complete

1: AT running now

2: ST running now

-1: Aborted. Setting changed.

-2: Aborted. Abnormal input.

-3: Aborted. Timeout.

-4: Aborted. Abnormal calculated values.

U Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2" AND
a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected in “Input 2_Control action".
2 Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND "Pressure control
operation [MC-(V)COS(R)]" is not selected in "Input 2_Control action”.

3.8.9 Setting group No. 57: Proactive (PALT

No. Symbol Name Data range Fat\:/taolhyeset Uiglruséet
_ 5!7 5 ,—,, Setting group No. 579 This_ is the first parameter symbol of
Setting group No. 57
114 FEGr FF amount learning ? O0to3 0
0: No learning
+1: Learn Input 1
+2: Learn Input 2
To select two or more functions, sum
each value.
115 ,IE X Uiul Input 1_Determination —(Input 1_Input span) to +(Input 1_Input -1
: point of external span)
disturbance ® (When Control with PV select:
—(PV select input span) to +(PV select
input span))
[Varies with the setting of the Decimal
point position.]
116 EIE Xdd Input 2_Determination -(Input 2_Input span) to +(Input 2_Input -1
) point of external span)
disturbance 4 [Varies with the setting of the Decimal
point position.]

1 Displayed when a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action" or "Input
2_Control action".

2 Displayed when "Bottom suppression function" is available AND a setting other than "Pressure control operation [MC-(V)COS(R)]" is
selected in "Input 2_Control action”, OR "2-loop control/Differential temperature control" is selected AND a setting other than
"Pressure control operation [MC-(V)COS(R)]" is selected in “Input 2_Control action".

% Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".

4 Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2" AND
a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 2_Control action".

3.8.10 Setting group No. 58: 2-input function (2PY)

Factory set| User set
No. Symbol Name Data range value value
— | 5458 Setting group No. 58929 | This is the first parameter symbol of —
n Setting group No. 58
117 MHS p Cascade_Proportional TC/RTD inputs: TC/RTD
: band (master-side) V' ® 1 (0.1, 0.01) to Input 1_Input span inputs: 30
(Unit: °C [°F]) V/l inputs:
[Varies with the setting of the Decimal | 3.0
point position.]
Voltage (V)/Current (l) inputs:
0.1 t0 1000.0% of Input 1_Input span
118 MHS ,l Cascade_lIntegral time 1 to 3600 seconds, 0.1 to 3600.0 240
: (master-side) V' seconds or 0.01 to 360.00 seconds
[Varies with the setting of the Integral/
Derivative time decimal point position.]
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119 MHS CI Cascade_Derivative time | 0 to 3600 seconds, 0.0 to 3600.0 60
: (master-side) V¥ seconds or 0.00 to 360.00 seconds
0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/
Derivative time decimal point position.]
120 SL ‘I// P Cascade_Proportional TC/RTD inputs: TC/RTD
: band (slave-side) V¥ 1 (0.1, 0.01) to Input 2_Input span inputs: 30
(Unit: °C [°F]) V/l inputs:
[Varies with the setting of the Decimal 3.0
point position.]
Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of Input 2_Input span
121 51’. ‘l/ ’I Cascade_lIntegral time 1 to 3600 seconds, 0.1 to 3600.0 240
(slave-side) V' seconds or 0.01 to 360.00 seconds
[Varies with the setting of the Integral/
Derivative time decimal point position.]
122 51’. ‘l/ DI Cascade_Derivative time | 0 to 3600 seconds, 0.0 to 3600.0 60
: (slave-side) V' seconds or 0.00 to 360.00 seconds
0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/
Derivative time decimal point position.]
123 C dF Cascade_Digital filter V' 88 tg'llooglzsgconds 10.0
) .0: Filter
124 E SEH Cascade_Scale high 93 Cascade_Scale low to Input 2_Setting Input 2_
: limiter high Setting
[Varies with the setting of the Decimal limiter high
point position.]
125 E S‘I_"I_ Cascade_Scale lowV? Input 2_Setting limiter low to Cascade_ Input 2_
: Scale high Setting
[Varies with the setting of the Decimal limiter low
point position.]
126 Elp{// NG PV select transfer level 29 | Input 1_Input range low to Input 1_Input | Input 1_
T range high Input
[Varies with the setting of the Decimal range high
point position.]
127 Ljp‘:/ Y PV select transfer time?® | 0.0 to 100.0 seconds 0.0

U Displayed when “Cascade control” is selected in “Select function for Input 2.”

2 Displayed when “Control with PV select” is selected in “Select function for Input 2.”

3 Not displayed when "Pressure control operation [MC-(V)COS(R)]" or "Temperature control operation [MC-(V)COS(R)]" is selected in
"Input 1_Control action" and "Input 2_Control action".

3.8.11 Setting group No. 59: Input 1_MC-COS(R)/MC-VCOS(R) pressure control

(1RECA)
No. Symbol Name Data range Fa‘\:/t‘;hyeset Uiglruseet
_ 5 5 9 Setting group No. 59 This is the first parameter symbol of — —
n Setting group No. 59
128 | SP Input 1_Overshoot 0: No 0
l.a prevention feature ¥ 1: Yes

U Displayed when "3-7: Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".

3.8.12 Setting group No. 60: Input 2_MC-COS(R)/MC-VCOS(R) pressure control

(PACLA)
No. Symbol Name Data range Fa‘\:/t;hyesa Uiglruseet
— 5 5 M Setting group No. 59 This is the first parameter symbol of — —
nou Setting group No. 60
129 Input 2_Overshoot 0: No 0
c. o5P prevention feature V) 1: Yes

Y Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND "3 — 7 (Pressure
control operation [MC-(V)COS(R)])" is selected in "Input 2_Control action".
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3.8.13 Setting group No. 91: System (5455)

No. Symbol

Name

Factory set| User set

Data range value value

EGER

Setting group No. 91

This is the first parameter symbol of — —
Setting group No. 91

130 |PHLd

Input 1_Peak hold
monitor

Input 1_Input range low - (Input 1_5% of — —
input span) to Input 1_Input range high +
(Input 1_5% of input span)

[Varies with the setting of the Decimal
point position.]

181 |BHLd

Input 1_Bottom hold
monitor

Input 1_Input range low - (Input 1_5% of — —
input span) to Input 1_Input range high +
(Input 1_5% of input span)

[Varies with the setting of the Decimal
point position.]

1821 {HLJR

Input 1_Hold reset

Hald: Hold Hold —
E5EM: Reset
Returns to Hold state automatically after
reset.

183\ JPHLd

Input 2_Peak hold
monitor Y

Input 2_Input range low - (Input 2_5% of — —
input span) to Input 2_Input range high +
(Input 2_5% of input span)

[Varies with the setting of the Decimal
point position.]

1841 ZJbHLd

Input 2_Bottom hold
monitor ¥

Input 2_Input range low - (Input 2_5% of — —
input span) to Input 2_Input range high +
(Input 2_5% of input span)

[Varies with the setting of the Decimal
point position.]

185 JHLJR

Input 2_Hold reset Y

Hold: Hold Hold —
~ESET: Reset

Returns to Hold state automatically after
reset.

D Displayed when "Cascade control”, "Control with PV select", "2-loop control/Differential temperature control" or “Input circuit error
alarm" is selected in "Select function for Input 2".

3.9 Engineering Mode [H]

/A\WARNING

Parameters in the Engineering mode should be set according to
the application before setting any parameter related to operation.
Once the parameters in the Engineering mode are set correctly,
no further changes need to be made to parameters for the same
application under normal conditions. If they are changed
unnecessarily, it may result in malfunction or failure of the
instrument. TLV will not bear any responsibility for malfunction or
failure as a result of improper changes in the Engineering mode.

L9 NOTE Parameters in Engineering mode are settable only when the controller is
in STOP mode. However, only checking can be made even in the RUN
state.

3.9.1 Function block No. 10: Display (d5F)

No. Symbol Name Data range s':e?f/taolijye seltJ\?SIrue
— |Fn ’I'I_‘_l Function block No. 10 This i; the first parameter symbol of — —
Function block No. 10
136 SPE H STOP display selection 0: Stop on PV display 1
1: Stop on SV display
2: Stop on MV display.
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137

ALM lamp lighting
condition

0to 255
0: OFF
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event 4
+16: Input 1_Input error high
+32: Input 1_Input error low
+64: Input 2_Input error high
+128: Input 2_Input error low
To select two or more functions, sum
each value.

15

138

d5oP

PV flashing display at
input error

: Flashing display
: Non-flashing display

139

1d5.5V

Show/Hide Input 1_SV

. Hide Input 1_SV
: Show Input 1_SV

140

cd55v

Show/Hide Input 2_SV 9

: Hide Input 2_SV
: Show Input 2_SV

141

d5MV

Show/Hide Input 1_MV 2

Hide

: Show Input 1_Manipulated output value
(MV)

2: Show Memory area soak time

3: Show soft start time

P Oolk ok olro

142

cd5My

Show/Hide Input 2_MV ¥

0: Hide

1: Show Input 2_Manipulated output value
(MV)

2: Show Memory area soak time

3: Show soft start time

143

Select hide items in
Monitor mode

Oto3
0: Show all
+1: Remote setting input value monitor
+2: Manipulated output value (MV)
monitor
+4: Current transformer (CT) monitor
+8: Comprehensive event state
+16: Memory area soak time
To select two or more functions, sum each
value.

144

d5Mod

Select hide items in
Operation transfer mode

Oto6
0: Show all
+1: RUN/STOP transfer
+2: Autotuning (AT)
+4: Startup tuning (ST)
+8: Auto/Manual transfer
+16: Remote/Local transfer
(Cascade mode transfer, PV select
transfer, 2-loop control/Differential
temperature control)
+32: Control area Local/External transfer
To select two or more functions, sum each
value.

U Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."

2 When "cascade control" is selected in "Select function for Input 2", it also applies to the setting in Input 2.
3 Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2."

3.9.2 Function block No. 11: Key operation (<EY)

SEM kY

Used to register the Set value (SV)
using the SET key.

1: Direct registration
Used to register the Set value (SV)
without pressing the SET key.

No. Symbol Name Data range Factory User
setvalue | setvalue
— Fn ,I 'I Function block No. 11 This i§ the first parameter symbol of — —
Function block No. 11
145 Data registration 0: SET key method 0
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146

LC

FUNC key assignment

Unused

RUN/STOP transfer

Autotuning (AT)

(Common to Input 1 and 2)

Input 1_Autotuning (AT)

Input 2_Autotuning (AT)
Auto/Manual transfer

(Common to Input 1 and 2)

Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer
Remote/Local transfer

(Cascade mode transfer, PV select
transfer, 2-loop control/Differential
temperature control)

9: Control area Local/External transfer
10: Interlock release

11: Hold reset (Common to Input 1 and 2)
12: Input 1_Hold reset

13: Input 2_Hold reset

14: Set data unlock/lock transfer

15: Area jump

16: Parameter setting mode display
switching

aRr®w NMRO

N

147

NI YP

FUNC key operation

selection

0: Press once
The function set at “FUNC key
assignment” is activated upon a press
of the FUNC key.

1: Press and hold
The function set at "FUNC key
assignment” is activated by holding the
FUNC key pressed.

3.9.3 Function

block No. 21: Input 1 (/. ! nF)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fac |

Function block No. 21

This is the first parameter symbol of

Function block No. 21

148

[}

I

I'NP

Input 1_Input type

CINoRRW®NEO

TC input K

TCinput J

TC input R

TCinput S

TC input B

TC input E

TC input N

TCinputT

TC input W5Re/W26Re

TC input PLII

10: TC input U

11: TCinput L

12: TC input PR40-20

13: RTD input Pt100

14: RTD input JPt100

15: Current input 0 to 20 mA DC
16: Current input 4 to 20 mA DC
17: Voltage input 0 to 10 V DC
18: Voltage input 0 to 5V DC

19: Voltage input 1 to 5V DC

20: Voltage input 0to 1V DC

21: Voltage input -10 to +10 V DC
22:Voltage input -5to +5V DC
23: Voltage input 0 to 100 mV DC
24:Voltage input 0 to 10 mV DC

+ When MC-(V)COS(R) pressure control is
selected for Input 1_Control action: 15 to 24

Product
identificatio
n code
specified at
the time of
order.

149

>

C
|

Input 1_Display unit ¥

0: °C
1: °F

Product
identificatio
n code
specified at
the time of
order.
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150 ”:IE E”:I Inpgt_ 1_Decimal point 0: No decimal place Prodgpt _
: position 1: One decimal place identificatio
2: Two decimal places n code
3: Three decimal places specified at
4: Four decimal places the time of
TC input: order.
W5Re/W26Re, PR40-20: 0 (fixed) For VI
Thermocouples other than those inputs: 1
shown above: 0to 1
RTD input: 0 to 2
Voltage (V)/Current (1) input:
In case of Input data type 0: 0 to 4
In case of Input data type 1: 0 to 3
(When Control with PV select:
Decimal point position setting of Input 1
and Input 2 is compared and the smaller
will be used.)
151 ,,DE 5 H Input 1_Input range high | (Input 1_Input range low + 1 d_igit) _Prodgpt _
: to Input 1_Maximum value of input range | identificatio
[Varies with the setting of the Decimal n code
point position.] specified at
When 3 to 7 (pressure control operation the time of
[MC-(V)COS(R)]) is set to Input 1_Control |order.
action, the set value for the parameter For VIl
should be entered with the same pressure |inputs:
unit selected for Input 1_Valve coefficient |100.0
F.
152 'IPE 5 L Input 1_Input range low Input 1_Minimum value of input range _Prody_ct _
: to (Input 1_Input range high - 1 digit) identificatio
[Varies with the setting of the Decimal n code
point position.] specified at
When 3 to 7 (pressure control operation the time of
[MC-(V)COS(R)]) is set to Input 1_Control | order.
action, the set value for the parameter For VI
should be entered with the same pressure |inputs: 0.0
unit selected for Input 1_Valve coefficient
F.
153 'l PD % Input 1__Input error Input 1_Input error determinat_ion point Input 1_
: determination point (high) | (low) to Input 1_Input range high + (Input | Input range
1_5% of input span) high +
[Varies with the setting of the Decimal (Input 1_
point position.] 5% of input
span)
154 'l PUN Input 1__Input error !nput 1_Input range low - (Input 1_5% of Input 1_
: determination point (low) |input span) * to Input 1_Input error Input range
determination point (high) low - (Input
[Varies with the setting of the Decimal 1_5% of
point position.] input span)
* When Input type of Input 1 is RTD, low limit
value is about 2 Ohms. (Pt100: -245.5 °C
[-409.8 °F], JPt100: -237.6 °C [-395.7 °F])
155| |/ r E UIE Input 1_Temperature 0: No temperature compensation calculation 1
: compensation calculation 2 | 1: With temperature compensation
calculation
156 | ! Input 1_Burnout direction | 0: Upscale 0
. bo 5 1: Downscale
157 ! M0 | Input 1_Square root 0: Unused 0
.. SLR extraction 14 1: Used
158 ’I ! Nl'/ Input 1_Inverting input ¥ 0: Unused 0
) 1: Used

U Displayed when Thermocouple (TC)/RTD is selected in "Input 1_Input type".

2 Displayed when Thermocouple (TC) is selected in "Input 1_Input type".

3 Displayed when "Thermocouple (TC) input" and "Low voltage input (0 to 100 mV DC, 0 to 10 mV DC) is selected in "Input 1_Input
type", AND a setting other than "Pressure control operation [MC-(V)COS(R)])" is selected in "Input 1_Control action".

4 Displayed when "Voltage (V)/Current (I)" is selected in Input 1 AND "PID control" or "Heating/Cooling PID control" is selected in
"Input 1_Control action”.
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3.9.4 Function block No. 22: Input 2 (2. | AF)

No. Symbol Name Data range Factory User
set value | setvalue
—|Fr22 Function block No. 22 Y | This is the first parameter symbol of — —
Function block No. 22
1592 ) NP Input 2_Input type 0: TCinputK Same as
= 1: TCinputJ Input 1_
2: TCinputR Input type
3: TCinputS
4: TCinputB When
5: TCinput E Remote
6: TCinputN setting input
7: TCinputT is specified
8: TC input W5Re/W26Re at the time
9: TC input PLII of order, but
10: TCinput U the input
11: TCinput L type is not
12: TC input PR40-20 specified:
13: RTD input Pt100 17
14: RTD input JPt100
15: Current input 0 to 20 mA DC
16: Current input 4 to 20 mA DC
17: Voltage input 0 to 10 V DC
18: Voltage input0to 5V DC
19: Voltage input 1 to 5V DC
20: Voltage input 0to 1V DC
21: Voltage input -10 to +10 V DC
22: Voltage input -5 to +5 V DC
23: Voltage input 0 to 100 mV DC
24: Voltage input 0 to 10 mV DC
- When Remote setting input is selected
and MC-(V)COS(R) pressure control is
selected for Input 1_Control action: 15 to
24
* When Measured input 2 is selected and
MC-(V)COS(R) pressure control is
selected for Input 2_Control action: 15 to
24
160 1IN | Input 2_Display unit Y293 |0: °C Same as
E'U i 1. °F Input 1_
Display unit
161 r Input 2_Decimal point 0: No decimal place Same as
cPLdP position V'3 1: One decimal place Input 1_
2: Two decimal places Decimal
3: Three decimal places point
4: Four decimal places position
TC input:
W5Re/W26Re, PR40-20: 0 (fixed)
Thermocouples other than those shown
above: 0to 1
RTD input: O to 2
Voltage (V)/Current (1) input: 0 to 4
62| 2PLCH Input 2_Input range high P | TC/RTD inputs and Voltage (V)/Current (I) | Same as
: Inputs (For other than Remote setting input):| Input 1_
(Input 2_Input range low + 1 digit) to Input | Input range
2_Maximum value of input range high
Voltage (V)/Current (1) Inputs (For Remote
setting input):
(Input 2_Input range low + 1 digit)
to Input 1_Maximum value of input range
[Varies with the setting of the Decimal point
position.]
When 3 to 7 (pressure control operation
[MC-(V)COS(R)]) is set to Input 2_Control
action, the set value for the parameter
should be entered with the same pressure
unit selected for Input 1_Valve coefficient F.
163 E) PL'_J 5 L Input 2_Input range low® | TC/RTD inputs and Voltage (V)/Current (I) | Same as
) Inputs (For other than Remote setting input):| Input 1_
Input 2_Minimum value of input range to | Input range
(Input 2_Input range high - 1 digit) low
Voltage (V)/Current (I) Inputs (For Remote
setting input):
Input 1_Minimum value of input range to
(Input 2_Input range high - 1 digit)
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[Varies with the setting of the Decimal point
position.]

When 3 to 7 (pressure control operation
[MC-(V)COS(R)]) is set to Input 2_Control
action, the set value for the parameter
should be entered with the same pressure
unit selected for Input 1_Valve coefficient F.

164 E PCI % Input 2_Input error Input 2_Input error determination point Input 2_
: determination point (high) | (low) to Input 2_Input range high + (Input | Input range
4 2_5% of input span) high +
[Varies with the setting of the Decimal (Input 2_
point position.] 5% of input
span)
165 El PUN Input 2_Input error Input 2_Input range low - (Input 2_5% of Input 2_
: determination point (low) 4| input span)* to Input 2_Input error Input range
determination point (high) low - (Input
[Varies with the setting of the Decimal 2_5% of
point position.] input span)
* When Input type of Input 2 is RTD, low
limit value is about 2 Ohms.
(Pt100: -245.5 °C (-409.8 °F),
JPt100: -237.6 °C (-395.7 °F))
166 El 'I‘ ‘I: I_I'E Input 2_Temperature 0: No temperature compensation calculation 1
: compensation calculation | 1: With temperature compensation
09 calculation
167 Input 2_Burnout direction | 0: Upscale 0
c. bo5 D089 1: Downscale
168 n Input 2_Square root 0: Unused 0
c. 54F extraction V710 1: Used
169 3 1 N/ [Input 2_Inverting input®” |0: Unused 0
: 10 1: Used

Y Not displayed when "No function” is selected in "Select function for Input 2".

Displayed when Input 2 is either Thermocouple (TC) or RTD.

Not settable when "Remote setting input" or "Control with PV select" is selected.

Not displayed when "No function" or "Remote setting input" is selected in "Select function in Input 2".
Displayed when Input 2 is Thermocouple (TC) input.
Displayed when Input 2_Input type is "Thermocouple (TC) input" and "Low voltage input (0 to 100 mV DC, 0 to 10 mV DC).
Displayed when "PID control (0 to 1) is selected in "Input 2_Control action" AND "Voltage (V)/Current (I) input" is selected for Input

o UL N

)
)
)
)
)
7

8)

2

Displayed when "2-loop control" is selected in "Select function for Input 2" AND a setting other than "0, 1 and 8 (Pressure control
operation [MC-(V)COS(R)])" is selected in "Input 2_Control action”.
Displayed when "Remote control" is selected in "Select function for Input 2" AND a setting other than "Pressure control operation
[MC-(V)COS(R)]" is selected in "Input 1_Control action”.

10 Displayed when PID control or Heating/Cooling PID control is selected in "Input 2_Control action”.

3.9.5 Function block No. 23: Digital input (d')

Factory User
No. Symbol Name Data range setvalue | setvalue
_ Fﬂ83 Function block No. 23 This is the first parameter symbol of — —
Function block No. 23
170 CI‘I’ 5L'_ 'l DI1 function selection 0: No function 0

1: RUN/STORP transfer
2: Auto/Manual transfer
(Common to Input 1 and 2)
3: Input 1_Auto/Manual transfer
4: Input 2_Auto/Manual transfer
5: Remote/Local transfer ?
(Cascade mode transfer, PV select
transfer, 2-loop control/Differential
temperature control)
6: Interlock release
7: Hold reset (Common to Input 1 and 2)
8: Input 1_Hold reset
9: Input 2_Hold reset?
10: Autotuning (AT)
(Common to Input 1 and 2)
11: Input 1_Autotuning (AT)
12: Input 2_Autotuning (AT) Y
13: Set data unlock/lock transfer
14: Direct/Reverse action transfer
15: Memory area transfer
(2 points, without area set signal)
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16: Memory area transfer

(8 points, without area set signal)
17: Memory area transfer

(8 points, with area set signal)
18: Memory area transfer

(16 points, without area set signal)
19: Memory area transfer ®

(16 points, with area set signal)
20: Area jump

DI2 function selection Oto 14 0

| 4
Same as DI1 function selection (0 to 14)

—

DI3 function selection 0to 14 0
Same as DI1 function selection (0 to 14)

172

=S

—

D14 function selection 0to 14 0
Same as DI1 function selection (0 to 14)

173

DI5 function selection® Oto 14 0
Same as DI1 function selection (0 to 14)

174

=S

—

DI6 function selection® | 0to 14 0
Same as DI1 function selection (0 to 14)

=S
| Wl wf wf wn
| | | wi ny

—

175

=S

+ | Dl logic invert Oto 31 0
0: No logic invert
+1: RUN/STOP transfer
+2: Auto/Manual transfer
+4: Remote/Local transfer
(Cascade mode transfer, PV select
transfer, 2-loop control/Differential
temperature control)
+8:Set data unlock/lock transfer
+16: Direct/Reverse action transfer
To select two or more functions, sum each
value.

176

a_
Pid
=

177 dl‘ ,I',l ’I\/'I Area switching time 1to 5 seconds 2
(without area set signal)

Y Only when two inputs are available.
2 The function selected at “Select function for Input 2” can be switched.
%) Displayed when six or more Digital inputs (DI) are available (when the communication option is not selected.)

3.9.6 Function block No. 30: Output (ali”

No. Symbol Name Data range Factory User
setvalue | setvalue

_ Fn 31’: Function block No. 30 This is the first parameter symbol of — —
U Function block No. 30

178 o 5!L 'l OUTL1 function selection | 0: No assignment 1
1: Input 1_Control output [heat-side] or
[open-side]
: Input 1_Control output [cool-side] or
[close-side]
: Input 2_Control output
: Retransmission output
: Logic calculation output (Event, Input
error)
. RUN state output
. Input 1_Manual mode state output
: Input 2_Manual mode state output
: Remote mode state output
(Cascade control state output, Output of
differential temperature control state,
Input 2 state output of Control with PV
select)
10: Input 1_Autotuning (AT) state output
11: Input 2_Autotuning (AT) state output
12: Output while Set value of Input 1 is
changing
13: Output while Set value of Input 2 is
changing
14: Output of the communication
monitoring result
15: FAIL output

© 00N O abhw N

179 o SL El OUT2 function selection | Same as OUTL1 function selection
180 o 51‘_ 3 OUTS function selection | Same as OUT1 function selection
181 I 1 |OUT1 logic calculation 0to 255
oLui selection 0: OFF
+1: Event 1
+2: Event 2
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+4: Event 3

+8: Event4

+16: Input 1_Input error high

+32: Input 1_Input error low

+64: Input 2_Input error high

+128: Input 2_Input error low
To select two or more functions, sum each
value.

182

—

OUT2 logic calculation
selection

Same as OUT1 logic calculation selection

183

0|0
.| &

OUT3 logic calculation
selection

Same as OUT1 logic calculation selection

184

m|
<
M| W ro

Energized/De-energized
selection

0to 127
0: All outputs are energized

+1: OUT1 de-energized

+2: OUT2 de-energized

+4: OUT3 de-energized

+8: DOL1 de-energized

+16: DO2 de-energized

+32: DO3 de-energized

+64: DO4 de-energized
To select two or more functions, sum
each value.

185

Interlock selection

0 to 255

0: Unused

+1: Event1

+2: Event 2

+4: Event 3

+8: Event 4

+16: Input 1_Input error high

+32: Input 1_Input error low

+64: Input 2_Input error high

+128: Input 2_Input error low
To select two or more functions, sum each
value.

186

55

Output action at control
stop

Oto7
0: OFF
+1: Logic calculation output: Action
continues
+2: Retransmission output: Action
continues
+4: Instrument status output: Action
continues
To select two or more functions, sum each
value.

187

=X
<
-
(Np]

Event action during MAN
mode

Yes
No

188

0
cZ
M

OUT1 Type selection

: Continuous current output (4 to 20 mA)
: Continuous current output (0 to 20 mA)

189

Q

cz
=
my

OUT2 Type selection

: Continuous current output (4 to 20 mA)
: Continuous current output (0 to 20 mA)

190

c:

Universal output type
selection (OUT3)

: Voltage pulse output
: Current output (4 to 20 mA)

NP Ok Ok Ok o

: Current output (0 to 20 mA)

3.9.7 Function

block No. 31: Retransmission output 1 (Ao )

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fndl

Function block No. 31

This is the first parameter symbol of
Function block No. 31

191

Ao |

Retransmission output 1
type

0: No retransmission output

. Input 1_Measured value (PV)

:Input 1_Local SV

: Input 1_SV monitor value

: Input 1_Deviation

: Input 1_Manipulated output value [heat-
side]

: Input 1_Manipulated output value [cool-
side]

. Input 2_Measured value (PV)

: Input 2_Local SV

: Input 2_SV monitor value

GabrwWNPE

o

= O 0~

0: Input 2_Deviation

0
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11: Input 2_Manipulated output value

12: Remote setting input value

13: Current transformer 1 (CT1) input
value

14: Current transformer 2 (CT2) input value

15: Measured value (PV) of differential
temperature input
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192 HHS 'I Retransmission output 1 | No retransmission output, Input 1_ No
scale high Measured value (PV), Input 1_Local SV, retransmiss
Input 1_SV monitor value, and Remote ion output,
setting input value: Input 1_
Input 1_Input range low to Input 1_Input | Measured
range high value (PV),
(When Control with PV select: Input 1_
PV select input range low to PV select | Local SV,
input range high) Input 1_SV
[Varies with the setting of the Decimal monitor
point position.] value, and
Input 1_Deviation: Remote
-(Input 1_Input span) to +(Input 1_Input | setting
span) input value:
[Varies with the setting of the Decimal Input 1_
point position.] Input range
Input 2_Measured value (PV), Input 2_ high
Local SV, and Input 2_SV monitor value: (Control
Input 2_Input range low to Input 2_Input | with PV
range high select: PV
[Varies with the setting of the Decimal select input
point position.] range high)
Input 2_Deviation: Input
-(Input 2_Input span) to +(Input 2_Input | 1_Deviatio
span) n: +(Input
[Varies with the setting of the Decimal 1_Input
point position.] span)
Manipulated output value: -5.0 to +105.0% | Input 2
Current transformer (CT) input value: _Measured
0.0 to 100.0% value (PV),
Measured value (PV) of differential Input 2_
temperature input: Local SV,
-(Input 1_Input span) to +(Input 1_Input | and Input 2
span) _SV
[Varies with the setting of the Decimal monitor
point position.] value:
Input 2_
Input range
high
Input 2_
Deviation:
+(Input
2_Input
span)
Manipulate
d output
value, and
Current
transformer
(CT) input
value:
100.0
Measured
value (PV)
of
differential
temperatur
e input: 100
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193 F“_ 5 'I Retransmission output 1 | No retransmission output, Input 1_ No
scale low Measured value (PV), Input 1_Local SV, retransmiss
Input 1_SV monitor value, and Remote ion output,
setting input value: Input 1_
Input 1_Input range low to Input 1_Input | Measured
range high value (PV),
(When Control with PV select: Input 1_
PV select input range low to PV select | Local SV,
input range high) Input 1_
[Varies with the setting of the Decimal SV monitor
point position.] value, and
Input 1_Deviation: Remote
-(Input 1_Input span) to +(Input 1_Input | setting
span) input value:
[Varies with the setting of the Decimal Input 1_
point position.] Input range
Input 2_Measured value (PV), Input 2_Local | low
SV, and Input 2_SV monitor value: (Control
Input 2_Input range low to Input 2_Input | with PV
range high select: PV
[Varies with the setting of the Decimal select input
point position.] range low)
Input 2_Deviation: Input
-(Input 2_Input span) to +(Input 2_Input | 1_Deviatio
span) n:
[Varies with the setting of the Decimal —(Input
point position.] 1_Input
Manipulated output value: -5.0 to +105.0% | span)
Current transformer (CT) input value: Input
0.0 to 100.0% 2_Measure
Measured value (PV) of differential d value
temperature input: (PV), Input
-(Input 1_Input span) to +(Input 1_Input |2_
span) Local SV,
[Varies with the setting of the Decimal and
point position.] Input 2_SV
monitor
value:
Input 2_
Input range
low
Input 2_
Deviation:
—(Input 2_
Input span)
Manipulate
d output
value, and
Current
transformer
(CT) input
value: 0.0
Measured
value (PV)
of
differential
temperatur
e input:
-100
3.9.8 Function block No. 32: Retransmission output 2 (Aoc)
Factory User
No. Symbol Name Data range setvalue | setvalue
— ,C'_, :',IE Function block No. 32 This is the first parameter symbol of — —
Function block No. 32
194 ,qac‘l Retransmission output 2 | Same as Retransmission output 1 type 1
type
195 HHSE Retrans_mission output 2 | Same as Retransmission output 1 scale high
scale high
196 FH_ 5’:1 Retransmission output 2 | Same as Retransmission output 1 scale low
— | scale low
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3.9.9 Function block No. 33: Retransmission output 3 (Ao3)

No. Symbol Name Data range Factory User
set value | setvalue
— FA33 Function block No. 33 Y | This is the first parameter symbol of — _
Function block No. 33
197 Retransmission output 3 | Same as Retransmission output 1 type 3
HD 3 type 1)
198 F’HS 3 Retransmission output 3 | Same as Retransmission output 1 scale high
scale high ¥
199 H, 5 3 Retransmission output 3 | Same as Retransmission output 1 scale low
L scale low P
) Displayed when "Current output” is selected in "Universal output (OUT3)_type selection".
3.9.10 Function block No. 34: Digital output (do)
No. Symbol Name Data range Factory User
set value | setvalue
_ ,C,_’ 31_{ Function block No. 34 This is the first parameter symbol of — _
Function block No. 34
200 E/D 51'_ ’: DO1 function selection 0: No gssignmer)t 0
1: Logic calculation output (Event, Input
error)
2: RUN state output
3: Input 1_Manual mode state output
4: Input 2_Manual mode state output
5: Remote mode state output
(Cascade control state output, Output
of differential temperature control state,
Input 2 state output of Control with PV
select)
6: Input 1_Autotuning (AT) state output
7: Input 2_Autotuning (AT) state output
8: Output while Set value of Input 1 is
changing
9: Output while Set value of Input 2 is
changing
10: Output of the communication
monitoring result
11: FAIL output
12:Input 1_Control error state output*
13:Input 2_Control error state output *
* 12 and 13 are displayed only when pressure is
controlled by MC-COS(R)/MC-VCOS(R).
201 E/D 51'_ Eﬂ DO2 function selection Same as DO1 function selection 0
202 C/D 5:‘. 3 DO3 function selection Same as DOL function selection 0
203 dD 5L l_,t DO4 function selection Same as DO1 function selection 0
204 | 4ol L ) |po1 ngic calculation 0to 255 0
selection 0: OFF
+1: Event1
+2: Event 2
+4: Event 3
+8: Event 4
+16: Input 1_Input error high
+32: Input 1_Input error low
+64: Input 2_Input error high
+128: Input 2_Input error low
To select two or more functions, sum
each value.
205 D'EH'_ LF’B DO2 ngic calculation Same as DOL1 logic calculation selection 0
selection
206 dDL 5 :—,l DO3 ngic calculation Same as DOL logic calculation selection 0
selection
207 dDL 5 l_'l sDecl):clt(i)c?riC calculation Same as DOL logic calculation selection 0
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3.9.11 Function block No. 41: Event 1 (E4 /)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fny |

Function block No. 41

This is the first parameter symbol of
Function block No. 41

208

VA

[}
I

Event 1 assignment

1: Input 1
Input 2
: Differential temperature input

209

ES

[}
I

Event 1 type

None

: Deviation high (Using SV monitor value) ¥

: Deviation low (Using SV monitor value) ¥

: Deviation high/low (Using SV monitor

value) ¥
: Band (Using SV monitor value) ¥
: Deviation high/low (Using SV monitor
value) [High/Low individual setting] ¥
6: Band (Using SV monitor value)
[High/Low individual setting] ¥

7: SV high (Using SV monitor value)

8: SV low (Using SV monitor value)

9: Process high ®

10: Process low °

11: Deviation high (Using local SV) 9

12: Deviation low (Using local SV) ¥

13: Deviation high/low (Using local SV) Y

14: Band (Using local SV)?

15: Deviation high/low (Using local SV)
[High/Low individual setting] ¥

16: Band (Using local SV) [High/Low
individual setting] ¥

17: SV high (Using local SV)

18: SV low (Using local SV)

19: MV high [heat-side] 2 ©

20: MV low [heat-side] 29

21: MV high [cool-side] ?

22: MV low [cool-side] ?

23: Process high/low [High/Low individual
setting] 2

24: Process band [High/Low individual
setting] 2

D Event hold and re-hold action is available.

2 Event hold action is available.

WP OlwN

[

210

EHo

[}
I

Event 1 hold action

0: Hold action OFF

1: Hold action ON

2: Re-hold action ON

Setting hold or re-hold action on the
event that is not available with hold and
re-hold actions will just be ignored.

211

EH

Event 1 differential gap

Deviation, Process and SV:
o If event assignment is set to either
Input 1 or Differential temperature.
0 to Input 1_Input span
(When Control with PV select: 0 to PV
select input span)
e If event assignment is set to Input 2
0 to Input 2_Input span
[Varies with the setting of the Decimal
point position.]
MV: 0.0 to 110.0%

Deviation,
Process
and SV:
TC/IRTD
inputs: 2
V/l inputs:
0.2% of
Input span
MV: 0.2

212

1/
v

[}
!

Event 1 timer

0.0 to 600.0 seconds

0.0

1 Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."

3.9.12 Function block No. 42: Event 2 (EH2)

Factory User

No. Symbol Name Data range setvalue | setvalue
_ F "i'C-’ Function block No. 42 This is the first parameter symbol of — —

n Function block No. 42
213 12 E’E Event 2 assignment Y Same as Event 1 assignment
214 E 5 Ep Event 2 type Same as Event 1 type
215 EHCJE' Event 2 hold action Same as Event 1 hold action
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216

EHC

Event 2 differential gap

Same as Event 1 differential gap

217

Evie

Event 2 timer

Same as Event 1 timer

1 Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."

3.9.13 Function block No. 43: Event 3 (E43)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fr43d

Function block No. 43

This is the first parameter symbol of
Function block No. 43

218 E‘:// FI'H Event 3 assignment Y Same as Event 1 assignment
219 E 5 3 Event 3 type Same as Event 1 type

210 EHD 3 Event 3 hold action Same as Event 1 hold action
221 E H3 Event 3 differential gap Same as Event 1 differential gap
222 E‘:// 'r 3 Event 3 timer Same as Event 1 timer

N

3.9.14 Function block No. 44: Event 4 (EHY)

Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."

No.

Symbol

Name

Data range

Factory
set value

User
set value

FrH

Function block No. 44

This is the first parameter symbol of
Function block No. 44

223 ‘:/ Fl“‘f Event 4 assignment 9 Same as Event 1 assignment
224 E 5 1_’ Event 4 type Same as Event 1 type

225 EHD l_( Event 4 hold action Same as Event 1 hold action
226 E HY Event 4 differential gap Same as Event 1 differential gap
227 % 'r 4_, Event 4 timer Same as Event 1 timer

D Displayed when "2-loop control/Differential temperature control” or "Cascade control” is selected in "Select function for Input 2."

3.9.15 Function block No. 50: Control (Con)

No. Symbol Name Data range Factory User
set value | setvalue
—|F 5 Ia] Function block No. 50 This is the first parameter symbol of — —
nau Function block No. 50
228 pd Hot/Cold start 0: Hotstart 1 4
1: Hot start 2
2: Cold start
3: STOP start
4: Follow the selected action when power
is restored
229 1 I | RUN/STOP selection 0: STOP 0
run 5" when power is restored 1: RUN
2: Operation immediately before power cut
230 MHNSL MAN/AUTO seleotion 0: MAN 0
when power is restored 1: AUTO
2: Operation immediately before power cut
231 REMSL LOC/R_EM selection when | 0: LOCAL 0
power is restored ¥ 1: REMOTE
2: Operation immediately before power cut
232 E X 5'1 LOC/EXT selection when |0: LOC 0
= | power is restored ? 1: EXT
2: Operation immediately before power cut
233 M'l/ 51’. Output value_selection 0: 0% o 0
when power is restored 1: Output limiter low
2: Status immediately before power cut
234 M:'/ 'r' 5 Manual manipulated 0: The last manipulated output value 0
output value selection (Balanceless-bumpless function)
1: Manual manipulated output value
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235 r F’{( SV tracking 0to3 1
0: No SV tracking function
+1: SV tracking at transferring
Remote/Local *
* Including Cascade mode transfer,
2-loop control/Differential temperature
control transfer
+2: SV tracking at transferring Auto/Manual
To select two or more functions, sum each
value.

236 '! D’CI‘P Integral/Derivative time 0: No decimal place 0
decimal point position®% | 1: One decimal place
Two decimal places

2:
237 5 'l' 5 ST start condition 4 0: Activate the Star_tup tuning (ST) function 0
when the power is turned on; when
transferred from STOP to RUN; or when
the Set value (SV) is changed.

1: Activate the Startup tuning (ST) function
when the power is turned on; or when
transferred from STOP to RUN.

2: Activate the Startup tuning (ST) function
when the Set value (SV) is changed.

1 Displayed when "Remote setting input", "Cascade control", "Control with PV select" or "2-loop control" are selected in "Select
function for Input 2" AND in the case of "2-loop control”, both "Input 1_Control action" and "Input 2_Control action" are set to "PID
control" (0 or 1) or "Heat/cool PID control” (2).

2 Displayed when "DI function selection" is set to "Area switching (without area set signal)".

%) Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".

4 Displayed when "2-loop control" is selected in "Select function for Input 2" AND "Pressure control operation [MC-(V)COS(R)]" is not
selected in "Input 2_Control action".

3.9.16 Function block No. 51: Input 1_Control (/ Lanl)

Factory User
No. Symbol Name Data range setvalue | setvalue
— |Fn 5 ! Function block No. 51 This is the first parameter symbol of — _
Function block No. 51
238 ‘I o 5 Input 1_Control action 0: PID control with Autotuning (direct action) | Product
: 1: PID control with Autotuning (reverse identificatio
action) n code
2: Heating/Cooling PID control with specified at
Autotuning [Cooling linear type] the time of
3: Pressure control operation [MC-COS(R)- | order.
3]

4: Pressure control operation [MC-COS(R)-
16, 15 to 50 mm]

5: Pressure control operation [MC-COS(R)-
16, 65 to 150 mm]

6: Pressure control operation [MC-COS(R)-
21]

7: Pressure control operation [MC-
VCOS(R)]

8: Temperature control operation [MC-
COS(R)-16]

9: Temperature control operation [MC-
VCOS(R)]

For cascade control, only O or 1 are
selectable.

In the case of Control with PV select, only

“0 to 2” are selectable.

239 'I DPU Input 1_Output change 0.0 to 1000.0%/seconds of manipulated 0.0
: rate limiter (up) [heat- output
side] ¥ 0.0: OFF
240 ’I CHQCI' Input 1_ Output change 0.0 to 1000.0%/seconds of manipulated 0.0
: rate limiter (down) [heat- | output
side] ¥ 0.0: OFF
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241 / F Input 1_Action (high) 0: Control continues (with the latest 2
~ |input error output)

1: Manipulated output value at input error

(Manual mode)

The operation mode is switched to the
Manual mode and the Input 1_
Manipulated output value at input error is
output.

2: Manipulated output value at input error
(Auto mode)

The operation mode remains in the
Auto mode and the Input 1_Manipulated
output value at input error of is output.
When the error is recovered, the operation
mode is switched to the PID control.

SS
0

242 Input 1_Action (low) input | 0: Control continues (with the latest output) 2

error 1: Manipulated output value at input error
(Manual mode)
The operation mode is switched to the
Manual mode and the Input 1_
Manipulated output value at input error
is output.

2: Manipulated output value at input error
(Auto mode)
The operation mode remains in the Auto
mode and the Input 1_Manipulated
output value at input error of is output.
When the error is recovered, the
operation mode is switched to the PID
control.

0
cZ
Pid
M

243 | | I:l 5 Ilv'l Input l_Manipu_Iated Heating/Cooling PID control: -105.0 to Hgating/Co
output value at input error | +105.0% oling PID
Other control: -5.0 to +105.0% control: 0.0
Other
control: -5.0

~

Input 1_ Manipulated -5.0 to +105.0% -5.0
output value at STOP
[heat-side]

244 | |

==

245 'l de Input lTStht _ 0 to Input 1_Inpu_t span 0
: determination point (When Control with PV select: 0 to PV
select input span)
0: Operation starts from any start state
selected by Hot/Cold start
[Varies with the setting of the Decimal point
position.]

246 Input 1_Level PID action | 0: Switching by Memory area number 0

selection ? 1: Switching by Set value (SV) (Level PID
action)

2: Switching by Measured value (PV)

(Level PID action)

==
S
o

247 'l ) H 5 Input 1_!_evel PID 0 to Input 1_Inpu_t span TC/RTD

) differential gap ? (When Control with PV select: 0 to PV inputs: 2
select input span) V/l inputs:
[Varies with the setting of the Decimal point | 0.2
position.]

U Not displayed when "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".
2 Displayed when "Cascade control" is selected in "Select function for Input 2" AND a setting other than "Pressure control operation
[MC-(V)COS(R)]" is selected in "Input 1_Control action”.
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3.9.17 Function block No. 52: Input 2_Control (2. Lonl)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fn5c

Function block No. 52

This is the first parameter symbol of
Function block No. 52

248

c o5

Input 2_Control action ¥

0: PID control with Autotuning (direct action)

1: PID control with Autotuning (reverse
action)

3: Pressure control operation [MC-COS(R)-3]

4: Pressure control operation [MC-COS(R)-
16, 15 to 50 mm]

5: Pressure control operation [MC-COS(R)-
16, 65 to 150 mm]

6: Pressure control operation [MC-COS(R)-
21]

7: Pressure control operation [MC-VCOS(R)]

8: Temperature control operation [MC-
COS(R)-16]

9: Temperature control operation [MC-
VCOS(R)]

2:n/a

In the case of Cascade control, only “0” or

“1” is selectable.

249

c. aRU

Input 2_0Output change
rate limiter (up) ®

0.0 to 1000.0%/seconds of manipulated
output
0.0: OFF

0.0

250

c. ofd

Input 2_Output change
rate limiter (down) ¥

0.0 to 1000.0%/seconds of manipulated
output
0.0: OFF

0.0

251

cHoV E

Input 2_Action (high)
input error ?

0: Control continues (with the latest output)
1: Manipulated output value at input error
(Manual mode)

The operation mode is switched to the
Manual mode and the Input 2_
Manipulated output value at input error is
output.

2: Manipulated output value at input error
(Auto mode)

The operation mode remains in the
Auto mode and the Input 2_Manipulated
output value at input error of is output.
When the error is recovered, the operation
mode is switched to the PID control.

252

N
0
c
'fa

Input 2_Action (low) input
error 2

0: Control continues (with the latest output)
1: Manipulated output value at input error
(Manual mode)

The operation mode is switched to the
Manual mode and the Input 2_
Manipulated output value at input error is
output.

2: Manipulated output value at input error
(Auto mode)

The operation mode remains in the
Auto mode and the Input 2_Manipulated
output value at input error of is output.
When the error is recovered, the operation
mode is switched to the PID control.

253

Input 2_Manipulated output
value at input error ?

-5.0 to +105.0%

-5.0

254

Input 2_Manipulated
output value at STOP ?

-5.0 to +105.0%

-5.0

255

Input 2_Start
determination point ¥

0 to Input 2_Input span

0: Operation starts from any start state
selected by Hot/Cold start

[Varies with the setting of the Decimal point

position.]

256

Input 2_Level PID action
selection ¥

0: Switching by Memory area number

1: Switching by Set value (SV) (Level PID
action)

2: Switching by Measured value (PV)
(Level PID action)
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257

c. LHS

Input 2_Level PID
differential gap ®

0 to Input 2_Input span
[Varies with the setting of the Decimal point
position.]

TC/RTD
inputs: 2
V/l inputs:
0.2

) Displayed when "2-loop control/Differential temperature control" or "Cascade control" is selected in "Select function for Input 2."
2 Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2."
3 Displayed when "2-loop control/Differential temperature control" is selected in "Select function for Input 2" AND a setting other than

"Pressure control operation [MC-(V)COS(R)]" is selected in "Input 2_Control action".

3.9.18 Function block No. 53: Input 1_Valve coefficient (I McV'c)

No. Symbol Name Data range Factory User
set value | setvalue
_ Function block No. 53V This is the first parameter symbol of _ _
Fr 5 3 Function block No. 53
258 | , Input 1_Valve coefficient |-1999 to 9999 0
I Fr' AD
259 | Input 1_Valve coefficient |-1999 to 9999 0
I. b b¥
260 | ~ |Input 1_Valve coefficient -1999 to 9999 0
I. L|cY
261 | , Input 1_Valve coefficient |-1999 to 9999 0
I D’ dav
262 | Input 1_Valve coefficient |-1999 to 9999 0
I. E EY
263 . Input 1_Valve coefficient | When Input 1_Control action is setto 3to | Product
I. Flev 7_0fk81 , identificatio
2: bg/r((f:]m G n code
2 psig specified at
3: kPaG the time of
4: MPaG order
When Input 1_Control action is 7 or 9:
10:mmHg/Torr
11:mbar
12:inHg
13:psi
14:kPa
NOTE: The pressure unit to be entered for
the pressure value is defined by the valve
coefficient F. Parameters to be entered in
pressure units, such as measurement
input range, target set value, and alarm
set value, must be entered in the same
pressure units defined by the valve
coefficient F. If the pressure unit and the
parameter do not match, the product will
not operate properly. To use a pressure
unit other than the valve coefficient F
(indicated on the valve coefficient plate) is
used, refer to the "Converting valve
coefficient" section in "8.8 Using with MC-
COS/MC-VCOS" in the instruction manual
(parameters/functions) to convert the
valve coefficient and change the valve
coefficient F along with valve coefficients
A, C,and E.
264| |, |Inputl_Valve coefficient |O:Atmospheric pressure standard Product
. G5L (F pressure standard 2 1: Absolute pressure standard identification
code
specified at
the time of
order
265 , ,,c, |Inputl_Control valve 0: MC-VCOS(R) 0
f 12 SL selection 2) 1: PC-VCOS(R)
266 . ) Input 1_Pressure (Temp) | When Input 1_Control action is setto 3t0 | When a
L PrL limiter ¥ 7 setting other
Input 1_Input range low to Input 1_Input than "7" is
range high :
Whgn In%ut 1_Control action is setto 8: | Selected in
Valve coefficient Input 1_
Coefficient F = 0 (kg/cm?G): 0.00 to 99.99 | Control
Coefficient F = 1 (barg): 0.00 to 99.99 action: 0
Coefficient F = 2 (psig): 0.0 to 999.9
Coefficient F = 3 (kPaG): 0 to 9999 When “7" i
en ‘7" is
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Coefficient F = 4 (MPaG): 0.000 to 9.999 | selected in
When Input 1_Control action is 9: Input 1
0.0 to whichever the smaller value of Control
either Input 1_range high or 140.0 °C .
(280.0 °F) action: Input
Select the temperature unit according to | 1_Input
the following conditions: range high
When Input type is set to Temperature
input: Input 1_Display unit
When Input type is set to V/I input: Input
1_Temperature limiter unit
Pressure (temperature) limiter function is
OFF when 0 (0.0, 0.00, 0.000) is set
[Varies with the setting of the Decimal
point position, when a setting is other than
8 for Input 1_Control action.]
267 B N Input 1_Temperature Displayed when “Current/Voltage input” is | Follows the
FUiv | limiter unit ¥ set to Input type in Temperature control unit
operation [MC-VCOS] specified at
0:°C the time of
1. °F order
268 Input 1_Regression -50.0 to +50.0% 0.0
ob equation bias
269 M Input 1_Response speed |0: Yes 0
t' 'F self-learning selection ¥ 1: No
270 f Input 1_Response speed |0 to 9999 seconds 6
£ learning parameter 49
t1 0 up
271 Input 1_Response speed |0 to 9999 seconds 6
tc learning parameter 49
t2 0 down
272 Input 1_Response speed |0 to 9999 seconds 6
td learning parameter 49
t3 set up
273 Input 1_Response speed |0 to 9999 seconds 6
4 learning parameter 4%
t4 set down
274 Vo Input 1_Response speed |0 to 9999 seconds 2
L I |learning parameter 99
L10up
275 ) Input 1_Response speed |0 to 9999 seconds 2
Le learning parameter 99
L2 0 down
276 ) Input 1_Response speed |0 to 9999 seconds 2
L3 learning parameter 9
L3 set up
277 ) Input 1_Response speed |0 to 9999 seconds 2
L4 learning parameter 49
L4 set down
278 ) Input 1_Response speed |0 to 9999 seconds 2
51 learning parameter 45
S10up
279 Input 1_Response speed |0 to 9999 seconds 2
52 learning parameter 49
S2 0 down
280 Input 1_Response speed |0 to 9999 seconds 2
54 learning parameter 49
S3 set up
281 Input 1_Response speed |0 to 9999 seconds 2
54 learning parameter 49
S4 set down
282 I Input 1_No. of corrective |0 to 99 times (99: unlimited times) 99
Pc i actions ¥
283 Input 1_Corrective action |0: Yes 1
Pcd repeat ¥ 1: No
284 Input 1_Corrective actions | 0: Yes 0
Pcd for ramp control ¥ 1: No
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285 ) ) Input 1_Lower range of 0.0 to 105.0% 20.0
. olb corrective action amount ¥

286 ) Input 1_Upper range of 0.0 to 105.0% 20.0
I C“L”J corrective action amount ¥

1 Displayed when 3 to 9 is selected in "Input 1_Control action".

2 Displayed when "7 (Pressure control operation [MC-VCOS(R)])" is selected.

3 Displayed when "9 (Temperature control operation [MC-VCOS(R)])" is selected, AND "Current" or "Voltage input" is selected in Input
1_type.

4 Displayed when "3-7 (Pressure control operation [MC-(V)COS(R)])" is selected in "Input 1_Control action".

% Displayed when "1" is selected in "Input 1_Response speed self-learning selection".

3.9.19 Function block No. 54: Input 2_Valve factor (2.

McVc)

No.

Name

Data range

Factory
set value

User
set value

Function block No. 54 9

This is the first parameter symbol of
Function block No. 54

287

Input 2_Valve coefficient A 9

-1999 to 9999

288

Input 2_Valve coefficient b 9

-1999 to 9999

289

Input 2_Valve coefficient C ¥

-1999 to 9999

290

Input 2_Valve coefficient d 9

-1999 to 9999

201

Input 2_Valve coefficient E 9

-1999 to 9999

oO| Ol of o] ©

292

B L] [ L ] [ i w ]

Input 2_Valve coefficient F ¥

When Input 2_Control action is set to 3 to
6 or 8:

0: kg/cm?G

1: barg

2: psig

3: kPaG

4: MPaG

When Input 2_Control action is 7 or 9:

: mmHg/Torr

: mbar

1inHg

L psi

1 kPa

NOTE: The pressure unit to be entered for
the pressure value is defined by the valve
coefficient F. Parameters to be entered in
pressure units, such as measurement
input range, target set value, and alarm
set value, must be entered in the same
pressure units defined by the valve
coefficient F. If the pressure unit and the
parameter do not match, the product will
not operate properly.. To use a pressure
unit other than the valve coefficient F
(indicated on the valve coefficient plate),
refer to the "Converting valve coefficient"
section in "8.8 Using with MC-COS/MC-
VCOS" in the instruction manual
(parameters/functions) to convert the
valve coefficient and change the valve
coefficient F along with valve coefficients
A, C,and E.

Same as
Input 1_
Valve
coefficient F
(pressure
unit)

293

o
un
e

Input 2_Pressure
standard for valve
coefficient F ?

0: Atmospheric pressure standard
1: Absolute pressure standard

Same as
pressure
standard for
Input 1_
Valve
coefficient F

294

Input 2_Control valve
selection ?

0: MC-VCOS(R)
1: PC-VCOS(R)

0

295

Input 2_Pressure (Temp)
limiter Y

When Input 2_Control action is set to 3 to
7

Input 2_Input range low to Input 2_Input
range high

When Input 2_Control action is set to 8:

When a
setting other
than “7” is
selected in
Input 2_
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Valve coefficient Control
Coefficient F = 0 (kg/cm?G): 0.00 to action: 0
99.99
Coefficient F = 1 (barg): 0.00 to 99.99 When “7” is
Coefficient F = 2 (psig): 0.0 to 999.9 selected in
Coefficient F = 3 (kPaG): 0 to 9999 Input 2_
Coefficient F = 4 (MPaG): 0.000 to 9.999 | Control
When Input 2_Control action is 9: action: Input
0.0 to Whichever the smaller value of 2_Input
either Input 2_range high or 140.0 °C range high
(280.0 °F)
Select the temperature unit according to
the following conditions:
When Input type is set to Temperature
input: Input 2_Display unit
When Input type is set to V/I input: Input
2_Temperature limiter unit
Pressure (temperature) limiter function is
OFF when 0 (0.0, 0.00, 0.000) is set
[Varies with the setting of the Decimal
point position, when a setting is other than
8 for Input 1_Control action.]
296 E! ,D'_UN Input 2_Temperature Displayed when “Voltage/Current input” is | Same as
: limiter unit ¥ selected in Temperature control operation | Input 1_
[MC-VCOS] Pressure
0:°C (Temp)
1: °F limiter unit
297 EI DIJ Input 2_Regression -50.0 to +50.0% 0.0
) equation bias
298 EI EMF Input 2_Response speed |0: Yes 0
i self-learning selection ¥ 1: No
299 EI t / Input 2_Response speed |0 to 9999 seconds 6
: learning parameter 4%
t1 0 up
300 Input 2_Response speed |0 to 9999 seconds 6
c. EC | learning parameter 49
t2 0 down
301 Input 2_Response speed |0 to 9999 seconds 6
c E 3 | learning parameter 49
t3 set up
302 Input 2_Response speed |0 to 9999 seconds 6
Z. LY |learning parameter®®
t4 set down
303 Input 2_Response speed |0 to 9999 seconds 2
c. L | |learning parameter 49
L10up
304 Input 2_Response speed |0 to 9999 seconds 2
c L 2 |learning parameter 49
L2 0 down
305 Input 2_Response speed |0 to 9999 seconds 2
c L 3 | learning parameter 49
L3 set up
306 Input 2_Response speed |0 to 9999 seconds 2
c. LY | learning parameter 49
L4 set down
307 Input 2_Response speed |0 to 9999 seconds 2
c 5 ! |learning parameter 49
S10up
308 Input 2_Response speed |0 to 9999 seconds 2
c 52 | learning parameter %
S2 0 down
309 Input 2_Response speed |0 to 9999 seconds 2
c. 53 | learning parameter 9
S3 set up
310 Input 2_Response speed |0 to 9999 seconds 2
c EY |learning parameter 49
S4 set down
311 Input 2_No. of corrective |0 to 99 times (99: unlimited times) 99
2 Pc !|actions?
312 Input 2_Corrective action |0: Yes 1
2. Pcl |repeat? 1: No
313 Input 2_Correcti¥)e actions | 0: Yes 0
E. PC3 for ramp control 1: No
314 Input 2_Lower range of 0.0 to 105.0% 20.0
E ol b corrective action amount®
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315

c. aoHb

Input 2_Upper range of

corrective action amount®

0.0 to 105.0%

20.0

U Displayed when "2-loop control" is selected in "Select function for Input 2" AND "3-9: Pressure control operation [MC-VCOS(R)]" or
"8-9: Temperature control operation [MC-(V)COS(R)]" is selected in “Input 2_Control action".
2 Displayed when "2-loop control" is selected in "Select function for Input 2" AND "7: Pressure control operation [MC-VCOS(R)]" is
selected in "Input 2_Control action".
% Displayed when "2-loop control" is selected in "Select function for Input 2" AND "9: Temperature control operation [MC-VCOS(R)]" is
selected in "Input 2_Control action", AND "Current" or “Voltage output” is selected in "Input 2_type".
4 Displayed when "2-loop control" is selected in "Select function for Input 2" AND "3-7: Pressure control operation [MC-(V)COS(R)]" is
selected in "Input 2_Control action".
% Displayed when "1" is selected in "Input 2_Response speed self-learning selection".

3.9.20 Function block No. 56: Input 1_Cooling control ({ Cool)

Factory User
No. Symbol Name Data range set value set value
— |Fn 55 Function block No. 56 ¥ | This is the first parameter symbol of — —
Function block No. 56
316 'ID F’UC I_np_ut 1_Output ch_ange rate| 0.0 to 1000.0%/seconds of manipulated 0.0
: limiter (up) [cool-side] output
0.0: OFF
317 'ID PC’C Input_ l_'Output change 0.0 to 1000.0%/seconds of manipulated 0.0
: rate limiter (down) [cool- output
side] ¥ 0.0: OFF
318 ;'F'M:'/ c Input 1_Manipulated -5.0 to +105.0% -5.0
: output value at STOP
[cool-side] ¥
319 US Undershoot suppression | 0.000 to 1.000 1.000
factor ¥
320 Overlap/Deadband 0.0t0 1.0 0.0
dbPA referenF::e point ¥
1 Displayed when "2: Heating/Cooling PID control" is selected in "Input 1_Control action".
3.9.21 Function block No. 57: Proactive (PALCT)
Factory User
No. Symbol Name Data range setvalue | setvalue
_ I:n 5 n Function block No. 57 ¥ | This is the first parameter symbol of — _
Function block No. 57
321 Bottom suppression 0: No function 0

b MSP

function Y

1: FF amount is added by level
2: FF amount is forcibly added

D Displayed when a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action”, OR "2-loop
control" is selected in "Select function for Input 2" AND a setting other than "Pressure control operation [MC-(V)COS(R)]" is selected
in "Input 2_Control action".

3.9.22 Function block No. 58: 2-input function (2PH)

No.

Symbol

Name

Data range

Factory
set value

User
set value

Fn58

Function block No. 58

This is the first parameter symbol of
Function block No. 58

322

Py

Select function for input 2

0: No function

1: Remote setting input

2: 2-loop control/Differential temperature
control

3: Control with PV select

4: Cascade control (Slave single <>
Cascade)

5: Cascade control (Master single <>
Cascade)

6: Input circuit error alarm

Selectable range is limited depending on

Input 1_ Control action.

PID control: 0 to 6

When pressure control operation [MC-

(V)COS(R)] is selected: 0 to 2, 6

Heating/Cooling control: 0to 3, 6

323

MASAT

Cascade_AT mode
(master-side) ¥

0: Easy adjustment (AT: one cycle)
1: Load factor adjustment (AT: 2 cycles)

TC/RTD
inputs: 0
V/linputs: 1

324

Lv AP

Cascade_AT mode
(slave-side) ¥

0: Easy adjustment (AT: one cycle)
1: Load factor adjustment (AT: 2 cycles)

TC/RTD
inputs: 0

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022




I 1

V/linputs: 1
325 E; :'/ 'r I~ | Selection of PV select 0: Switching by level 0
trigger ? 1: Switching by signal (Key, DI and
Communication)
326 ! E H Input circuit error alarm 0 to Input 1_Input span TC/RTD
set value ¥ 0: No function inputs: 10
[Varies with the setting of the Decimal V/linputs:
point position.] 5% of Input
1_Input span
U Displayed when "Cascade control" is selected in "Select function for Input 2."
2 Displayed when "Control with PV select" is selected in "Select function for Input 2."
3 Displayed when "Input circuit error alarm" is selected in "Select function for Input 2."
3.9.23 Function block No. 60: Communication (5C1)
No. Symbol Name Data range Factory User
set value | setvalue
_ F 5 Ia] Function block No. 60 ¥ | This is the first parameter symbol of — _
nou Function block No. 60
327 rmpg Communication protocol V| 0: Original communication 0
1: Modbus (Order of data transfer: upper
word to lower word)
2: Modbus (Order of data transfer: lower
word to upper word)
3: PLC communication (MITSUBISHI
MELSEC series special protocol QnA-
compatible 3C frame [format 4])
328 Add Device address Original communication: 0 to 99 Original
Modbus: 1 to 99 communica
PLC communication: 0 to 30 tion: 0
Modbus: 1
PLC
communica
tion: 0
329 bPS Communication speed ¥ | 0: 2400 bps 3: 19200 bps 3
1: 4800 bps 4: 38400 bps
2: 9600 bps 5: 57600 bps
330 [ Data bit configuration ¥ Oto11 0
Refer to Data bit configuration table
331 PN Interval time Y 0to 250 ms 10
332 rMRM Communication response | | {}{}{}]<—SV display unit — —
monitor ¥ AAAA
t(.‘.omnmnication
response monitor
0: Normal response
1: Overmun emor
2: Panty error
4: Framing ermor
8: Receive buffer overflow
If two or more emors occur,
the error values are summed
up. Ermors are displayed in the
hexadecimal format (0 to F).
L0 (fixed)
L Reception status monitor*
Transaclion status monitor”
Each ime signal is sent or
received, 0 and 1 are
displayed in tums.
Engneerng mode
Y Displayed when Communication function is supplied.
Data bit configuration table
Set value | Data bit Parity bit Stop bit Set value | Data bit Parity bit Stop bit
0 8 Without 1 6 7 Without 1
1 8 Without 2 7 7 Without 2
2 8 Even 1 8 7 Even 1
3 8 Even 2 9 7 Even 2
4 8 Odd 1 10 7 Odd 1
5 8 Odd 2 11 7 Odd 2

[ : Not settable for Modbus
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3.9.24 Function block No. 62: PLC communication (=AF)

No. Symbol Name Data range Factory User
set value | setvalue
— |FRE2 Function block No. 62V | This is the first parameter symbol of — _
Function block No. 62
333 | M I~ | Register type ¥ Mitsubishi PLC (MELSEC) 0
! 'P‘PEU 0: D register (data register)
1: R register (file register)
2: W register (link register)
3: ZR register
(Method of specifying consecutive
numbers when 32767 of R register is
exceeded.)
334 Register start number 0to 15 0
MP.5SRH (High-order 4-bit) Y
335 Mp SR, Register start number 0 to 65535 1000
. JIVL | (Low-order 16-bit) ¥
336 [",’P{",’gd Monitor item register bias V| 12 to 65535 12
337 M,DS'Fb Setting item register bias? |0 to 65535 0
338| MmO ~m | Instrument link 0 to 255 seconds 5
F1.L T 71 | recognition time
339 | mMOrFrM PLC response waiting 0 to 3000 ms 255
g 010 | time ©
340 MD 5 ~ m | PLC communication start |1 to 255 seconds 5
FIE.J0 07 | time D
341 MPSL b Slave register bias Y 0 to 65535 80
342 MPMHd l(;l:\;?cbeirl?f recognizable |0to 30 8
1 Displayed when both Communication function and PLC communication protocol are supplied.
3.9.25 Function block No. 70: Memory area (A-£R)
No. Symbol Name Data range Factory User
set value | setvalue
_ ,C'_, F,U Function block No. 70 This is the first parameter symbol of — _
Function block No. 70
343 5‘:/,4;,5 Soft ;tqrﬁsetting g:hange 0: Soft_start o 0
rate limiter selection 1: Setting change rate limiter
344 “rg Soft start time selection? |0: m.s 0
1:h.m
345 15g Soft start point selection? | 0: Measured value (PV) start 0
1: Zero point start
346 12 /_7,1' Setting change rate 1 to 3600 seconds 60
limiter unit time ?
347 CrdrP Soak time unit 0: 0 hours 00 minutes to 99 hours 59 1
minutes
1: 0 minutes 00 seconds to 199 minutes
59 seconds
2: 0 hours 0 minutes 0 seconds to 9 hours
59 minutes 59 seconds
U Displayed when "0: Soft start" is selected in "Soft start/Setting change rate limiter selection".
2 Displayed when "1: Setting change rate limiter" is selected in "Soft start/Setting change rate limiter selection”.
3.9.26 Function block No. 71: Input 1_Setting limiter (! 54L)
Factory User
No. Symbol Name Data range setvalue | setvalue
_ Function block No. 71 This is the first parameter symbol of — _
Frl rl' / Function block No. 71
.348 ’I 5(’. H Input 1_Setting limiter Input 1_‘Setting limiter low to Input 1_Input |Input 1_
) high range high Input range
(When Control with PV select high
Input 1_Setting limiter low to PV select |(Control
input range high) with PV
[Varies with the setting of the Decimal select: PV
point position.] select input
range high)
349 ’I 5(’. l'_ Input 1_Setting limiter low I_np_ut 1_‘Input range low to Input 1_Setting |Input 1_
limiter high Input range
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(When Control with PV select low
PV select input range low to Input (Control
1_Setting limiter high) with PV
[Varies with the setting of the Decimal select: PV
point position.] select input
range low)
3.9.27 Function block No. 72: Input 2_Setting limiter (2. 55L)
No. Symbol Name Data range Factory User
set value | setvalue
— |Fn F‘lEI Function block No. 729 | This is the first parameter symbol of — —
Function block No. 72
350 El SLH Input 2_Setting limiter Input 2_Setting limiter low to Input 2_Input | Input 2_
: high ¥ range high Input range
[Varies with the setting of the Decimal high
point position.]
351 El 54'_ L Input 2_Setting limiter low | Input 2_Input range low to Input 2_Setting | Input 2_
: D limiter high Input range
[Varies with the setting of the Decimal low

point position.]

U Displayed when "2-loop control/Differential temperature control” or "Cascade control" is selected in "Select function for Input 2."

3.9.28 Function block No. 91: System (545)

dEF

Other values: Set values are maintained
After the initialization, this instrument is
restarted. This setting will automatically go
back to zero.

No. Symbol Name Data range Factory User
set value | setvalue
_ ,C'_, 9 ’I Function block No. 91 This is the first parameter symbol of — —
Function block No. 91
_ Initialization 1225: Start initialization 0 —

The serial
number of the
instrument is
displayed.

monitor

_ II/VIII' Integrated operating time |0 to 65535 hours — —
_ r E UI Peak hold monitor of -120 to +120 °C — —
ambient temperature
_ IQD Ilv'l ROM version The installed ROM version is displayed — —
_ SLF - F l"l Product identification Product identification code is displayed. — —
code monitor Use the UP or DOWN key to scroll the
display horizontally (left or right).
_ UBBEB Instrument number Instrument number is displayed. — —
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4. Parameters that are Initialized/Modified when
Settings are Changed

This chapter describes the parameters that are initialized/modified when settings are
changed.

4.1 Parameters to Be Initialized
Changing any of the following parameters will require initialization* of the related
settings.

* Settings are reset to the factory preset values. Some parameters may not be set to a
factory preset value (such as change of input type).

L9 NOTE Make sure all settings are recorded before changing the set values.
LI NOTE Check all set values after having changed the settings.

Select function for Input 2
Input 1_Input type

Input 1_Display unit

Input 1_Decimal point position
Input 2_Input type

Input 2_Display unit

Input 1_Control action

Input 2_Control action

OUT3 function selection
Universal output type selection
Retransmission output 1 type
Retransmission output 2 type
Retransmission output 3 type
Event 1 type

Event 1 assignment

Event 2 type

Event 2 assignment

Event 3 type

Event 3 assignment

Event 4 type

Event 4 assignment
Integral/Derivative time decimal point position
Input 1_Valve coefficient (F)
Input 2_Valve coefficient (F)
Communication protocol
Register type

Soak time unit

Initialization

Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode

Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.

58
21
21

22
22
51
52
30
30
31
32
33
4
4
42
42
43
43
44
44
50
53
54
60
62
70
91
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4.1.1 When Select function for input 2 (2P) is changed
[Engineering Mode: Function block No. 58]

The following parameters will be initialized.
Some parameters may have prerequisites for initialization. (See below for conditions.)

Mode ltems Symbol Initial value Condition
Operation Transfer Mode  |Remote/Local transfer L Lol -
When “Remote setting input” is
selected in Select function for Input 2
Remote/Local transfer R/l SAOL —
When “Cascade control” is selected
in Select function for Input 2
Remote/Local transfer R/L AP —
When “Control with PV select” is
selected in Select function for Input
2
Remote/Local transfer R/l 2l oaP —
When “2-loop control/Differential
temperature control” is selected in
Select function for Input 2
Monitor & SV Setting Mode | Input 1_Set value (SV) 0
Parameter |Parameter Input 1_Set value (SV) ! =14 0
Setting group No. 00 )
Mode Parameter Event 1 set value (EV1) Evi 4
group No. 40 | Event 1 set value (EV1) [high] Hiah action. high/l
Event 2 set value (EV2) Eve aégt]io:cnzoar)](, ighilow 4
Event 2 set value (EV2) [high] ' '
Event 3 set value (EV3) EVy3 ! 4
Event 3 set value (EV3) [high] LOV.V af:tlo'n, process
action: min.
Event 4 set value (EV4) Evy 4
Event 4 set value (EV4) [high]
Event 1 set value (EV1’) [low] v 4
Event 2 set value (EVZ') [low] EV 2" | High/low action: min. 4
Event 3 set value (EV3’) [low] El 3" | Process action: max. 4
Event 4 set value (EV4’) [low] Ery 4
Parameter Input 1_Proportional band [heat- i P | TC/RTD inputs: 30 1
group No. 51 | side] V/I inputs: 3.0
Input 1_Integral time [heat-side] ! ! 240 1
Input 1_Derivative time [heat-side] ! d 60 1
Input 1_Control response ! RPr | PID control: 0
parameter Heating/Cooling PID
control: 2
Input 1_Proactive intensity IPACT 2 1
Input 1_Manual reset . MR 0.0 1
Input 1_FF amount ! FF 0.0 1
Input 1_ON/OFF action differential | | gHH | TC/RTD inputs: 1 1
gap (upper) V/linputs: 0.1
Input 1_ON/OFF action differential | | SHL 1
gap (lower)
Parameter Input 1_Proportional band [cool- { Pc | TC/RTD inputs: 30 1
group No. 56 | side] V/l inputs: 3.0
Input 1_Integral time [cool-side] Lo 240
Input 1_Derivative time [cool-side] I dc 60
Input 1_Overlap/Deadband I db | TC/RTD inputs: 0
V/linputs: 0.0
Parameter Input 1_Setting change rate limiter | 15/ Q1! 0 1
group No. 70 | (up)
Input 1_Setting change rate limiter | |5}/ R4 0 1
(down)
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Setup
Setting
Mode

Setting group
No. 21

Input 2_PV bias

P&

0

Setting group
No. 22

Input 2_PV bias (RS bias)

P&

0

Input 2_PV digital filter
(RS digital filter)

dF

0.0

Input 2_PV ratio (RS ratio)

1.000

Setting group
No. 51

Input 1_Level PID setting 1

-~
<

Input 1_Level PID setting 2

-~
<

Input 1_Level PID setting 3

-~
<

Input 1_Level PID setting 4

<

Input 1_Level PID setting 5

=

Input 1_Level PID setting 6

=
<

Input 1_Level PID setting 7

AN ANI AN AN AN AN AN

p
L OB L G W B L N L

P
<

Input 1_Input range high
(Control with PV select:
PV select input range
high)

Setting group
No. 53

Input 1_AT bias

7-.‘-.‘-.‘-.‘-.‘—.‘—.‘—!‘U I‘UI"U
0
]

(ol P I [y I O g | WY [ W Y

]
3

S S Y N N )

Setting group
No. 57

Input 1_Determination point of

external disturbance

M
><
[n
c_

-1

Engineering
Mode

Function block
No. 21

Input 1_Decimal point position

o
c
[w
o

0

Function block
No. 22

Input 2_Input type

n
£

Same as Input 1_Input type
When Remote setting input
is specified at the time of
order: 17

Input 2_Display unit

Same as Input 1_Display
unit

Only when the input type is
Control with PV select,
Input circuit error alarm,
and Remote setting input
(V/ inputs).

Not initialized in other
cases.

Input 2_Decimal point position

c. ALdP

Same as Input 1_ Decimal
point position

Only when the input type is
Control with PV select,
Input circuit error alarm,
and Remote setting input
(VN inputs). Zero (0) for
other cases.

Input 2_Input range high

c. PLSH

-TC/RTD inputs
Input 2_Maximum value
of input range

-V/l inputs
Remote setting input:
Input 1_Maximum value
of input range
Others: 100

Input 2_Input range low

2. PLSL

-TC/RTD inputs
Input 2_Minimum value of
input range

-V/l inputs
Remote setting input:
Input 1_Minimum value of
input range
Others: 0

Function block
No. 31

Retransmission output 1 scale high

AHS |

Input 1_Measured value
(PV), Input 1_Local SV,
Input 1_SV monitor value,
and Remote setting input
value:

Input 1_Input range high
(Control with PV select:
PV select input range high)
Input 1_Deviation: +(Input
1_Input span)

Measured value (PV) of
differential temperature
input: 100

land 7
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(Control with PV select: PV
select input range low)

Function Retransmission output 1 scale low AL G ! |Input 1_Measured value land7
block No. 31 (PV), Input 1_Local SV,
Input 1_SV monitor value,
and Remote setting input
value:
Input 1_Input range low
(Control with PV select:
PV select input range low)
Input 1_Deviation: -(Input
1_Input span)
Measured value (PV) of
differential temperature
input: -100
Function block | Retransmission output 2 scale AHS 2 | Same as Retransmission land7
No. 32 high output 1 scale high
Retransmission output 2 scale low AL 52 | Same as Retransmission land7
output 1 scale low
Function block | Retransmission output 3 scale AHE 3 | Same as Retransmission land7
No. 33 high output 1 scale high
Retransmission output 3 scale low AL 53 | Same as Retransmission land7
output 1 scale low
Function block | Event 1 assignment EvAl 1 —
No. 41 Event 1 differential gap EH ! |TC/RTD inputs: 2 4
V/l inputs: 0.2% of input
span
MV: 0.2
Function block | Event 2 assignment EvAZ 1 —
No. 42 Event 2 differential gap EHZ | TC/RTD inputs: 2 4
V/l inputs: 0.2% of input
span
MV: 0.2
Function block | Event 3 assignment EVvA3 1 —
No. 43 Event 3 differential gap EH3J |TC/RTD inputs: 2 4
V/l inputs: 0.2% of input
span
MV: 0.2
Function block | Event 4 assignment EVAY 1 —
No. 44 Event 4 differential gap EHY | TC/RTD inputs: 2 4
V/l inputs: 0.2% of input
span
MV: 0.2
Function block | Input 1_Start determination point PdA 0 1
No. 51
Function block | Input 1_Level PID differential gap | H5 | TC/RTD inputs: 2 1
No. 51 V/l inputs: 0.2
Function block | Input circuit error alarm set value ! CA | TC/RTD inputs: 10 3
No. 58 V/l inputs: 5 % of Input 1
_Input span
Function block | Input 1_Setting limiter high G! H [Input 1_Input range high 1
No. 71 (Control with PV select:
PV select input range high)
Input 1_Setting limiter low CL ¢ |Input1_Input range low 1

Conditions:
1. "Select function for Input 2" is switched between "Control with PV select" and another setting*.
* No function, Remote setting input, 2-loop control/Differential temperature control, Cascade control, or Input circuit error alarm.
2. "Select function for Input 2" is switched between "Remote setting input" and another setting*.
* No function, Control with PV select, 2-loop control/Differential temperature control, Cascade control, or Input circuit error alarm.
3. "Select function for Input 2" is switched between "Input circuit error alarm" and another setting*.
* No function, Remote setting input, Control with PV select, 2-loop control/Differential temperature control, or Cascade control.

Event type is a setting other than Manipulated output value AND "Select function for Input 2" is switched between "Control with PV

4,

select" and another setting*.

* No function, Remote setting input, 2-loop control/Differential temperature control, Cascade control, or Input circuit error alarm.
"Select function for input t 2" is switched from any of "Remote setting input,” "Control with PV select" or "Input circuit error alarm” to

another setting*.

* No function, 2-loop control/Differential temperature control, and Cascade control.

"Select function for Input 2" is switched from either "Remote setting input” or “Input circuit error alarm" to another setting *.

* No function, Control with PV select, 2-loop control/Differential temperature control, or Cascade control.

. Retransmission output is "No retransmission output,” "Input 1_Measured value (PV)", "Input 1_Set value (SV)",

"Input 1_Deviation," "Input 1_Remote setting input value,” OR Measured value (PV) of differential temperature input.
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4.1.2 When Input 1_Input type (1 !

changed [Engineering Mode: Function block No. 21]

NP) and Input 1_Display unit (1 UN/ ) are

The following parameters will be initialized. Some parameters may have prerequisites
for initialization. (See below for conditions.)

Mode Iltems Symbol Initial value Condition
Monitor & SV Setting Mode | Input 1_Set value (SV) Input 1_Set value (SV) —
Set value (SV) of differential Set value (SV) of
temperature input differential temperature —
input
Parameter Parameter Input 1_Set value (SV) L5V — —
Setting Mode |group No. 00 | Set value (SV) of differential dsv
temperature input _ _
Parameter Event 1 set value (EV1) Evi 3
group No. 40 | Event 1 set value (EV1) [high] . . .
Event 2 set value (EV2) Eve High a\.ctlon, highflow 3
Event 2 set value (EV2) [high] action: max.
Event 3 set value (EV3) Ev3 : 3
Event 3 set value (EV3) [high] ;g&ﬁ?tr':i?]’ process
Event 4 set value (EV4) Evy ' ' 3
Event 4 set value (EV4) [high]
Event 1 set value (EV1’) [low] Ev i High/l tion: mi 3
Event 2 set value (EV2)) [low] gyor | Mighilow action: min. 3
Event 3 set value (EV3’) [low] Ev3 A 3
Event 4 set value (EV4’) [low] Evy' Process action: max. 3
Parameter |Parameter Input 1_Proportional band [heat-side] 1 P | TC/RTD inputs: 30
Setting group No. 51 V/linputs: 3.0 _
Mode Input 1_Integral time [heat-side] 1 ! 240 —
Input 1_Derivative time [heat-side] 1 d 60 —
Input 1_Control response parameter . RP|PID control: 0
Heating/Cooling PID —
control: 2
Input 1_Proactive intensity I PRCT 2 —
Input 1_Manual reset LM 0.0 —
Input 1_FF amount .. FF 0.0 —
Input 1_ON/OFF action differential .. oHH| TC/RTD inputs: 1
gap (upper) V/linputs: 0.1 T
Input 1_ON/OFF action differential L oHL
gap (lower) *
Parameter Input 1_Proportional band [cool-side] .. Pc| TC/IRTD inputs: 30
group No. 56 V/linputs: 3.0 7
Input 1_Integral time [cool-side] L lc 240 —
Input 1_Derivative time [cool-side] L dc 60 —
Input 1_Overlap/Deadband . db| TC/IRTD inputs: 0
V/l inputs: 0.0 _
Parameter Input 1_Setting change rate limiter (up) | GVYRY 0 —
group No. 70 |Input 1_Setting change rate limiter 1 S¢Rd 0 o
(down)
Setup Setting Input 1_PV bias L. Pb 0 —
Setting group No. 21 |Input 1_PV digital filter I dF 0.0 —
Mode Input 1_PV ratio PR 1.000 —
Input 1_PV low input cut-off Y . PLC 0.00 —
Setting Input 2_PV bias (RS bias) 2 Py 0 1
group No. 22 |Input 2_PV digital filter (RS digital filter) 2. dF 0.0 1
Input 2_PV ratio (RS ratio) 2. PR 1.000 1
Setting Input 1_Level PID setting 1 L LEV !| Input 1_Input range —
group No. 51 |Input 1_Level PID setting 2 I LEv2| high —
Input 1_Level PID setting 3 I_LEy 3| Control with PV select: —
Input 1_Level PID setting 4 I LEv4| PV select input range —
Input 1_Level PID setting 5 i LEvS] high —
Input 1_Level PID setting 6 LLEVE —
Input 1_Level PID setting 7 L LEVN —
Setting Input 1_AT bias L Ar 0
group No. 53 _
Setting Input 1_Determination point of external L EXdd -1
group No. 57 |disturbance _
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Setup Setting Cascade_Proportional band (master- MAS. P| TC/RTD inputs: 30
Setting group No. 58 |side) V/l inputs: 3.0
Mode Cascade_Integral time (master-side) MAS. ! 240
Cascade_Derivative time (master-side) MAS. d 60
Cascade_Proportional band (slave- S5L¥. P| TC/RTD inputs: 30
side) V/l inputs: 3.0
Cascade_Integral time (slave-side) Lyl 240
Cascade_Derivative time (slave-side) 5Ly d 60
Cascade_Digital filter L dF 10.0
Cascade_Scale high L. 5CH| Input 2_Setting limiter
high
Cascade_Scale low L. 5CL | Input 2_Setting limiter
low
PV select transfer level S Ihr:gﬁt 1_Input range
Setting Input 1_Peak hold monitor I PHLd
group No. 91 |Input 1_Bottom hold monitor | BHL
Engineering | Function Input 1_Decimal point position ¥ I PLdP 0
Mode block No. 21 |Input 1_Input range high I PGSH |- TC/RTD inputs:
Input 1_Maximum
value of input range
-V/l inputs: 100
Input 1_Input range low I PLSL |- TC/RTD inputs:
Input 1_Minimum value
of input range
-V/linputs: 0
Input 1_Input error determination point . Pa/ |Input 1_Input range
(high) high + (Input 1_5% of
input span)
Input 1_Input error determination point . PUN|Input 1_Input range low
(low) - (Input 1_5% of input
span)
Function Input 2_Display unit ? c UNIT | Same as Input 1_
block No. 22 Display unit
Only when the input
type is Control with PV
select, Input circuit
error alarm, and
Remote setting input
(VN inputs).
Not initialized in other
cases.
Input 2_Decimal point position Y 2. PCdP | Same as Input 1_
Decimal point position
Only when the input type
is Control with PV select,
Input circuit error alarm,
and Remote setting
input (V/I inputs).
Zero (0) for other cases.
Input 2_Input range high c. PLSH | - TC/RTD inputs
Input 2_Maximum
value of input range
-Vl inputs
Remote setting input:
Input 1_ Maximum
value of input range
Others: 100
Input 2_Input range low 2. PCSL | - TC/RTD inputs

Input 2_Minimum

value of input range
-Vl inputs

Remote setting input:

Input 1_Minimum

value of input range

Others: 0
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Engineering | Function Retransmission output 1 scale high RHS !|Input 1_Measured value 4
Mode block No. 31 (PV), Input 1_Local SV,
Input 1_SV monitor
value, and Remote
setting input value:
Input 1_Input range high
(Control with PV select:
PV select input range
high)
Input 1_Deviation:
+(Input 1_Input span)
Measured value (PV) of
differential temperature
input: 100

Retransmission output 1 scale low ALS ! |Input 1_Measured value 4
(PV), Input 1_Local SV,
Input 1_SV monitor
value, and Remote
setting input value:

Input 1_Input range low
(Control with PV select:
PV select input range low)
Input 1_Deviation:
—(Input 1_Input span)
Measured value (PV) of
differential temperature

input: -100
Function Retransmission output 2 scale high AHSC | Same as Retransmission 4
block No. 32 output 1 scale high
Retransmission output 2 scale low ALSC | Same as Retransmission 4
output 1 scale low
Function Retransmission output 3 scale high AHS3 | Same as Retransmission 4
block No. 33 output 1 scale high
Retransmission output 3 scale low ALS3 | Same as Retransmission 4
output 1 scale low
Function Event 1 differential gap EH | | TC/IRTD inputs: 2 3
block No. 41 V/l inputs: 0.2% of input
Function Event 2 differential gap EHZ |span 3
block No. 42 MV: 0.2
Function Event 3 differential gap EH3 3
block No. 43
Function Event 4 differential gap EHY 3
block No. 44
Function Input 1_Start determination point . PdA 0 —
block No. 51 | Input 1_Level PID differential gap . LHS |TC/RTD inputs: 2 —
V/l inputs: 0.2
Function Cascade_AT mode (master-side) MASAT | TC/RTD inputs: 0 —
block No. 58 | Cascade_AT mode (slave-side) SLVAM |Vl inputs: 1 —
Input circuit error alarm set value ! LA | TC/RTD inputs: 10 —
V/l inputs: 5% of Input
1_Input span
Function Input 1_Setting limiter high . 5LH | Input 1_Input range high —
block No. 71 (Control with PV select:
PV select input range
high)

—
—

Input 1_Setting limiter low L5 Input 1_Input range low —
(Control with PV select:

PV select input range low)

Y When Input 1_Input type is changed.
2When Input 1_Display unit is changed.

Condition
1. When "Remote setting input” is selected in "Select function for Input 2" AND either VVoltage input or Current input
are selected in "Input 2_Input type".
2. When "Remote setting input"” is selected in "Select function for Input 2" AND either Voltage input or Current input
are selected in "Input 2_Input type", OR "Control with PV select is selected in "Select function for Input 2".
3. The condition is either of the following.
+ "Manipulated output value" is not selected in "Event type" AND "Control with PV select" is selected in "Select
function for Input 2".
- Event type is a setting other than Manipulated output value AND Event assignment is either "Input 1" or "Differential
temperature input.”
4. Retransmission output is "No retransmission output,” "Input 1_Measured value (PV)," "Input 1_Set value (SV)," "Input
1 Deviation," "Input 1_Remote setting input value," OR Measured value (PV) of differential temperature input.

4.1.3 When Input 1_Decimal point position ( /. PLdP) is changed [Engineering
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Mode: Function block No. 21]

The following parameters will be initialized.
When Select function for input 2 is “Remote setting input” AND Input 2_Input type is

Voltage/Current input, OR Select function for input 2 is “Control with PV select.”

Mode Items Symbol Initial value
Engineering | Function Input 2_Decimal point position Z2PL 4P |Same as Input 1_Decimal point
Mode block No. 22 position

Only when the input type is Control
with PV select, Input circuit error
alarm, and Remote setting input

(V/l inputs).
Zero (0) for other cases.

4.1.4 When Input 2_Input type (2. !/

changed [Engineering Mode: Function block No. 22]

NP) and Input 2_Display unit (2. UNI ) are

The following parameters will be initialized. Some parameters may have prerequisites
for initialization. (See below for conditions.)

Mode Items Symbol Initial value Condition
Monitor & SV Setting Mode | Input 2_Set value (SV) 0 _
Parameter Parameter Input 2_Set value (SV) 2 oy 0 -
Setting Mode |group No. 00 )

Parameter Event 1 set value (EV1) 4 ! | High action, high/low 3
group No. 40 | Event 1 set value (EV1) [high] action: max.
Event 2 set value (EV2) EV 3
Event 2 set value (EV2) [high] Low action, process
Event 3 set value (EV3) _ E 3 | action: min. 3
Event 3 set value (EV3) [high]
Event 4 set value (EV4) Evy 3
Event 4 set value (EV4) [high]
Event 1 set value (EV1’) [low] Ey b 3
Event 2 set value (EVZ2) [low] EV2' |High/low action: min. 3
Event 3 set value (EV3’) [low] £ 3+ | Process action: max. 3
Event 4 set value (EV4’) [low] Eyy 3
Parameter Input 2_Proportional band 2 P | TC/RTD inputs: 30 o
group No. 52 ) V/l inputs: 3.0
Input 2_Integral time 2 ! 240 _
Input 2_Derivative time 2 d 60 _
Input 2_Control response parameter 2 RPr _
Input 2_Proactive intensity 2PACr 2 _
Input 2_Manual reset 2 MR 0.0 _
Input 2_FF amount 2 FF 0.0 _
Input 2_ON/OFF action differential gap 2 oHH TC/RTD inputs: 1 o
(upper) ) VIl inputs: 0.1
Input 2_ON/OFF action differential gap 2 ogHL o
(lower) ]
Parameter Input 2_Setting change rate limiter (up) | 25/ Q1! 0 _
group No. 70 Input 2_Setting change rate limiter 25 Rd 0 o
(down) ]
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(low)

Setup Setting | Setting group | Input 2_PV bias (RS bias) 2 Pp 0
Mode No. 22 Input 2_PV digital filter (RS digital fiter) | 7 4F 0.0
Input 2_PV ratio (RS ratio) 2 PR 1.000
Input 2_PV low input cut-off ¥ 2 PLr 0.00
Setting group | Input 2_Level PID setting 1 21 Es t| Input 2_Input range high
No. 52 Input 2_Level PID setting 2 2LEVD
Input 2_Level PID setting 3 2LEV3
Input 2_Level PID setting 4 2L Ery
Input 2_Level PID setting 5 2LErg
Input 2_Level PID setting 6 2LEVE
Input 2_Level PID setting 7 2LEVN
Setting group | Input 2_AT bias 2 Ars 0
No. 54 )
Setting group | Input 2_Determination point of external | 2 £ v 4/ -1
No. 57 disturbance ]
Setting group | Cascade_Proportional band (master- MAG P | TC/IRTD inputs: 30
No. 58 side) " | V/linputs: 3.0
Cascade_Integral time (master-side) MRS 240
Cascade_Derivative time (master-side)| MQ{g 4 60
Cascade_Proportional band (slave- g1 v p | TC/IRTD inputs: 30
side) " | V/linputs: 3.0
Cascade_Integral time (slave-side) Lyl 240
Cascade_Derivative time (slave-side) clyd 60
Cascade_Digital filter CdF 10.0
Cascade_Scale high [ G H | Input 2_Setting limiter
] high
Cascade_Scale low £ L |Input 2_Setting limiter
) low
Setting group | Input 2_Peak hold monitor 2PHLd
No. 91 Input 2_Bottom hold monitor 2hHLd
Engineering | Function Input 1_Decimal point position ¥ PLdP 0
Mode block No. 21 ’
Function Input 2_Decimal point position ¥ 2PLdP | Sameas Inputl_
block No. 22 ’ Decimal point position
Only when the input type
is Control with PV
select, Input circuit error
alarm, and Remote
setting input (V/I inputs).
Zero (0) for other cases.
Input 2_Input range high 2P 5y | -TC/RTD inputs
’ Input 2_Maximum
value of input range
-V/I inputs
Remote setting input:
Input 1_Maximum
value of input range
Others: 100
Input 2_Input range low 2PLot -TC/RTD inputs
’ Input 2_Minimum
value of input range
VIl inputs
Remote setting input:
Input 1_Minimum value
of input range
Others: 0
Input 2_Input error determination point | 2 o 4/ | Input 2_Input range high
(high) ' + (Input 2_5 % of input
span)
Input 2_Input error determination point | 2 o | Input 2_Input range low

— (Input 2_5 % of input
span)
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Function Retransmission output 1 scale high AHS ¢ | Input2_Measured value
block No. 31 (PV), Input 2_Local SV,
and Input 2_SV monitor
value: Input 2_Input 4
range high
Input 2_Deviation:
+(Input 2_Input span)
Retransmission output 1 scale low AL S | Input2_Measured value
(PV), Input 2_Local SV,
and Input 2_SV monitor
value: Input 2_Input 4
range low
Input 2_Deviation:
—(Input 2_Input span)
Function Retransmission output 2 scale high AHGS 2 | Same as Retransmission 4
block No. 32 output 1 scale high
Retransmission output 2 scale low AL 52 | Same as Retransmission 4
output 1 scale low
Function Retransmission output 3 scale high AHS 3 | Same as Retransmission 4
block No. 33 output 1 scale high
Retransmission output 3 scale low AL 53| Same as Retransmission 4
output 1 scale low
Engineering | Function Event 1 differential gap EH {| TC/RTD inputs: 2 3
Mode block No. 41 V/l inputs: 0.2
Function Event 2 differential gap EHZ 3
block No. 42
Function Event 3 differential gap EH3 3
block No. 43
Function Event 4 differential gap
block No. 44 EhY 3
Function Input 2_Start determination point 2 Pd4A 3% of Input 2_Input span —
block No. 52 Input 2_Level PID differential gap 2 L HG | TC/RTD inputs: 2 —
) V/l inputs: 0.2
Function Cascade_AT mode (master-side) MASAr TC/_RTD inputs: 0 —
block No. 58 I'Eascade AT mode (slave-side) cl VAl Vilinputs: 1 —
Function Input 2_Setting limiter high 2 5L Input 2_Input range high —
block No. 72 Input 2_Setting limiter low 2 5t | Input2_Input range low —

Y When Input 2_Input type is changed.

Conditions:

1. "Select function for Input 2" is "Control with PV select.”
2. A setting other than Control with PV select is selected for "Select function for Input 2"
3. Event type is a setting other than Manipulated output value AND "Select function for Input 2" is a setting other than "Control with PV

select,” AND Event assignment is “Input 2."
4. Retransmission output is "Input 1_Measured value (PV)," "Input 1_Set value (SV)," or "Input 1_Deviation."

4.1.5 When Input 1_Control action (/.

Function block No. 51]

The following parameters will be initialized. Some parameters may have

rerequisites for initialization. (See below for the conditions.

05) is changed [Engineering Mode:

Mode Items Symbol Initial value Condition
Parameter Input 1_Proportional band [heat-side] ! P | TC/RTD inputs: 30 o
group No. 51 V/linputs: 3.0
Input 1_Integral time [heat-side] ! ! 240 —
Input 1_Derivative time [heat-side] ! o |60 —
Input 1_Control response parameter ! RP[ | PID control or Position
proportioning PID
control: 0 —
Parameter Heating/Cooling PID
Setting Mode control: 2
Input 1_Proactive intensity IPRCT 2 —
Input 1_Manual reset I MR 0.0 —
Input 1_FF amount . FF 0.0 —
Input 1_ON/OFF action differential gap | | 5HH | TC/RTD inputs: 1 o
(upper) V/linputs: 0.1
Input 1_ON/OFF action differential gap | | SHL .
(lower)
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Input 1_Dead zone ! MCdL | See Table 1in 3.7.3
Parameter Input 1_Proportional band [cool-side] ! P | TC/RTD inputs: 30
group No. 56 V/linputs: 3.0
Input 1_Integral time [cool-side] e 240
Input 1_Derivative time [cool-side] ! dc 60
Input 1_Overlap/Deadband ! db | TC/IRTD inputs: 0
V/linputs: 0.0
Parameter Input 1_Manipulated output value (For { My A | Heating/Cooling PID
group No. 70 | Area transfer) control: 0.0
Other control: -5.0
Setting group | OUT3 proportional cycle time [ 3 | Voltage pulse output:
Setup Setting No. .30 . See NOTE below
Mode Setting group | Input 1_Manual manipulated output | MM} | Heating/Cooling PID
No. 51 value control: 0.0
Other control: -5.0
Function Input 1_Manipulated output value at | PgM|PID control: -5.0
block No. 51 | input error Heating/Cooling PID
control: 0.0
) ) Function Input 1_Valve coefficient F ! F | MC-COS(R) control: 3
Engineering | block No. 53 MC-VCOS(R) control: 10
Mode Input 1_ Pressure (Temperature) limiter | ) p 1 0
Function Undershoot suppression factor /5 | Water cooling: 0.100
block No. 56 Air cooling: 0.250
Cooling linear: 1.000
Conditions:

1. OUT1 is configured to control output: (Switching between Dir/Rev action in Input 1 is excluded from the initialization).
2. OUT2 is configured to control output: (Switching between Dir/Rev action in Input 1 is excluded from the initialization).
3. OUT3 is configured to control output: (Switching between Dir/Rev action in Input 1 is excluded from the initialization)..
4. Input 1_Control action is other than switching between Dir/Rev action and Cooling action.

5. "Pressure/Temperature control operation [MC-(V)COS(R)]” is selected in "Input 1_Control action".

4.1.6 When Input 2_Control action (2.
Function block No. 52]

a5) is changed [Engineering Mode:

The following parameters will be initialized.

Mode Items Symbol Initial value
Parameter Parameter | Input 2_Proportional band =) P | TC/RTD inputs: 30
Setting Mode | group No. 52 V/l inputs: 3.0
Input 2_Integral time c. ! 240
Input 2_Derivative time c. d 60
Input 2_Control response parameter | 2 RPI
Input 2_Proactive intensity Z2PACT 2
Input 2_Manual reset Z MR 0.0
Input 2_FF amount c. FF 0.0
Input 2_ON/OFF action differential 2 gHH | TC/IRTD inputs: 1
gap (upper) V/l inputs: 0.1
Input 2_ON/OFF action differential 2 aoHL
gap (lower)
Input 2_Dead band 2MCdE | See Table 1in 3.7.3
Engineering | Function Input 2_Valve coefficient F c F | MC-COS(R) control: 3
mode block No. 54 MC-VCOS(R) control: 10
Input 2_Pressure (Temperature) c PrL 0
limiter
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4.1.7 When OUT3 function selection (o5L3) and Universal output type selection

1IN
i

The following parameters will be initialized.

o) are changed [Engineering Mode: Function block No. 30]

Mode Items Symbol Initial value
Setup Setting | Setting OUT3 proportional cycle time r3 2.0
Mode group No. 30

4.1.8 When Retransmission output 1 type (Ao /) is changed [Engineering Mode:
Function block No. 31]

The following parameters will be initialized.

Mode Items Symbol Initial value
Engineering | Function Retransmission output 1 scale high AHGS ! |*Input 1_Measured value (PV),
Mode block No. 31

Input 1_Local SV, Input 1_SV
monitor value, and Remote setting
input value: Input 1_Input range
high

(Control with PV select: PV select
input range high)

elnput 1_Deviation: +(Input 1_Input
span)

e Input 2_Measured value (PV), Input
2_lLocal SV, and Input 2_SV
monitor value: Input 2_Input range
high

eInput 2_Deviation: +(Input 2_Input
span)

*Manipulated output value, and
Current transformer (CT) input
value: 100.0

e Measured value (PV) of differential
temperature input: 100

Retransmission output 1 scale low

eInput 1_Measured value (PV), Input
1 _Local SV, Input 1_SV monitor
value, and Remote setting input
value: Input 1_Input range low
(Control with PV select: PV select
input range low)

eInput 1_Deviation: —(Input 1_Input
span)

e Input 2_Measured value (PV), Input

2_Local SV, and Input 2_SV

monitor value: Input 2_Input range

low

eInput 2_Deviation: —(Input 2_Input

span)

*Manipulated output value, and

Current transformer (CT) input

value: 0.0

e Measured value (PV) of differential

temperature input: —100

4.1.9 When Retransmission output 2 type (Aod) is changed [Engineering Mode:
Function block No. 32]

The following parameters will be initialized.

Mode

Items Symbol Initial value
Engineering | Function Retransmission output 2 scale high AHG 2 |Same as Retransmission output 1
Mode block No. 32 scale high

Retransmission output 2 scale low

ALS52

Same as Retransmission output 1
scale low
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4.1.10 When Retransmission output 3 type (AoJ) is changed [Engineering Mode:
Function block No. 33]

The following parameters will be initialized.

Mode Items Symbol Initial value
Engineering | Function Retransmission output 3 scale high AHS3 Same as Retransmission output 1
Mode block No. 33 scale high

Retransmission output 3 scale low Al 53 |Same as Retransmission output 1

scale low

4.1.11 When Event 1 type (E5 /) and Event 1 assignment (E/A /) are changed
[Engineering Mode: Function block No. 41]

The following parameters will be initialized.

Mode Items Symbol Initial value
Parameter Parameter Event 1 set value (EV1) 4+ 1 | High action, high/low action: max.
Setting Mode | group No. 40 | Event 1 set value (EV1) [high] Low action, process action: min.
Event 1 set value (EV1’) [low] # 11 | High/low action: min.
Process action: max.
Engineering | Function Event 1 hold action EHo ! 0
Mode block No. 41 I'Event 1 differential gap EH || Deviation, Process and SV:
TC/RTD inputs: 2
V/l inputs: 0.2
MV: 0.2
Event 1 timer Evi| 0.0

4.1.12 When Event 2 type (E57) and Event 2 assignment (E/’AZ) are changed
[Engineering Mode: Function block No. 42]

The following parameters will be initialized.

Mode Items Symbol Initial value
Parameter Parameter Event 2 set value (EV2) £/ 2 | High action, high/low action: max.
Setting Mode | group No. 40 | Event 2 set value (EV2) [high] Low action, process action: min.
Event 2 set value (EV2’) [low] £y 2" | High/low action: min.
Process action: max.
Engineering | Function Event 2 hold action EHa?l 0
Mode block No. 42 Event 2 differential gap E H2 | Deviation, Process and SV:
TC/RTD inputs: 2
V/l inputs: 0.2
MV: 0.2

Event 2 timer

Evi

0.0

4.1.13 When Event 3 type (E53) and Event 3 assignment (E’A3) are changed
[Engineering Mode: Function block No. 43]

The following parameters will be initialized.

Mode Items Symbol Initial value
Parameter Parameter Event 3 set value (EV3) Ev3 High action, high/low action: max.
Setting Mode | group No. 40 | Event 3 set value (EV3) [high] Low action, process action: min.
Event 3 set value (EV3’) [low] =T High/low action: min.
- Process action: max.
Engineering | Function Event 3 hold action EHo3 0
Mode block No. 43 - - —
Event 3 differential gap EH3I Deviation, Process and SV:
TC/RTD inputs: 2
V/l inputs: 0.2
MV: 0.2
Event 3 timer Evr 0.0
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4.1.14 When Event 4 type (E5Y) and Event 4 assignment (EA4) are changed
[Engineering Mode: Function block No. 44]
The following parameters will be initialized.

Mode Iltems Symbol Initial value
Parameter Parameter Event 4 set value (EV4) Eiy High action, high/low action: max.
Setting Mode | group No. 40 | Event 4 set value (EV4) [high] Low action, process action: min.
Event 4 set value (EV4’) [low] Eyy High/low action: min.
Process action: max.
Engineering | Function Event 4 hold action EHaoY 0
Mode block No. 44 Event 4 differential gap £ HY |Deviation, Process and SV:
TC/RTD inputs: 2
V/l inputs: 0.2
MV: 0.2
Event 4 timer Evr 0.0

4.1.15 When Integral/Derivative time decimal point position (! ddP) is changed
[Engineering Mode: Function block No. 50]

The following parameters will be initialized.

Mode ltems Symbol Initial value

Parameter Parameter Input 1_Integral time [heat-side] ! ! 240
Setting Mode | group No. 51 [|nput 1_Derivative time [heat-side] I d 60
Parameter Input 2_Integral time 2 ! 240

group No. 52 [nput 2_Derivative time 2 d 60

Parameter Input 1_Integral time [cool-side] R 240

group No. 56 [|nput 1_Derivative time [cool-side] ! dc 60

Setup Setting group | Cascade _Integral time (master-side) | mMAC 240
Setting Mode | No. 58 C_gscade _Derivative time (master- MAS 4 60

i
SCa:u):ade _Integral time (slave-side) cL 240
ggzt):ade _Derivative time (slave- Clyd 60

4.1.16 When Input 1_Valve coefficient (F) is changed [Engineering Mode:
Function block No. 53]

Mode Iltems Symbol Initial value
Parameter |Parameter Input 1_Dead zone ! See Table 1in 3.7.3

I.
Setting Mode |group No. 51
g Mode group MCdb

4.1.17 When Input 2_Valve coefficient (F) is changed [Engineering Mode:
Function block No. 54]

Mode Iltems Symbol Initial value
Parameter |Parameter Input 2_Dead zone = See Table 1in 3.7.3
Setting Mode |group No. 52 MCdlb
L[

4.1.18 When Communication protocol (CMP5) is changed [Engineering Mode:
Function block No. 60]

The following parameters will be initialized.

Mode Items Symbol Initial value
Engineering Function Device address Add | Original communication: O
Mode block No. 60 Modbus: 1
PLC communication: 0
Data bit configuration b 0
Function Register type MO DCr
block No. 62 P, REL 0
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4.1.19 When Register type (MP. FEL) is changed [Engineering Mode: Function

block No. 62]
The following parameters will be initialized.
Mode Items Symbol Initial value
Engineering Function Register start number MPCRH 0
Mode block No. 62 | (High-order 4-bit) )
Register start number MPC R 1000
(Low-order 16-bit) )

4.1.20 When Soak time unit (57dP) is changed [Engineering Mode: Function
block No. 70]

The following parameters will be initialized.

Mode Iltems Symbol Initial value
Parameter Parameter Area soak time A5r 0:00
Setting Mode group No. 70 (0 minutes 00 seconds)

4.1.21 When Initialization (dEF) is changed [Engineering Mode: Function block
No. 91]

If Initialization is done by setting “1225” at [Engineering Mode: Function block No.
91], all the settings will be set to the factory set values.

ELINOTE Make sure all settings are recorded before Initializing.

4.2 Parameters to Be Automatically Converted
If the data of the following parameter is changed, related set values are also

automatically converted.

ELINOTE Make sure all settings are recorded before changing the set values.

ELINOTE Check all set values after having changed the settings.
& Refer to the "Example of automatic conversion” in 4.2 Parameters to be
Automatically Converted for automatic conversion.

¢ Input data type

e Input 1_Decimal point position
Input 1_Input range high/low
Input 1_Setting limiter high/low

Input 1_Output limiter high/low [heat-side]
Input 1_Output limiter high/low [cool-side]

Input 2_Decimal point position
Input 2_Input range high/low
Input 2_Setting limiter high/low
Input 2_Output limiter high/low
Memory area transfer

Input 1_Level PID setting 1
Input 1_Level PID setting 2
Input 1_Level PID setting 3
Input 1_Level PID setting 4
Input 1_Level PID setting 5
Input 1_Level PID setting 6
Input 1_Level PID setting 7

Engineering Mode
Engineering Mode
Engineering Mode
Engineering Mode
Parameter Setting Mode
Parameter Setting Mode
Engineering Mode
Engineering Mode
Engineering Mode
Parameter Setting Mode
Monitor & SV Setting Mode
Memory Area Transfer Mode
Setup Setting Mode

Setup Setting Mode

Setup Setting Mode

Setup Setting Mode

Setup Setting Mode

Setup Setting Mode

Setup Setting Mode
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Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
Function block No.
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Setting group No.
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Setting group No.
Setting group No.
Setting group No.
Setting group No.
Setting group No.

21
21
21
71
51
56
22
22
72
52

51
51
51
51
51
51
51
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e Input 2_Level PID setting 1 Setup Setting Mode Setting group No. 52
e Input 2_Level PID setting 2 Setup Setting Mode Setting group No. 52
e Input 2_Level PID setting 3 Setup Setting Mode Setting group No. 52
e Input 2_Level PID setting 4 Setup Setting Mode Setting group No. 52
e Input 2_Level PID setting 5 Setup Setting Mode Setting group No. 52
e Input 2_Level PID setting 6 Setup Setting Mode Setting group No. 52
e Input 2_Level PID setting 7 Setup Setting Mode Setting group No. 52
e Input 1_Pressure (Temperature) Limiter  Engineering Mode Function block No. 53
e Input 2_Pressure (Temperature) Limiter  Engineering Mode Function block No. 54

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 100

Example of automatic conversion

If the position of a decimal point is changed, the decimal point is shifted according
to the setting.
Example 1:
When the Input 1_Input range high is set to 400.0 °C, changing the decimal point
position to 0 from 1 will change the Input 1_Input range high to 400 °C.
Input 1_
Input range high

— - - The value will be rounded off to

| o | ol

I .1~ I/ /]| apositive integer.

mnurm n M| (400.5 °Cis rounded off to
o, LUl 46 °C)

Y

Example 2:
When Input 1_input range is —200.0 to +850.0 °C (Input type: RTD Pt100), changing
the decimal point position to 2 from 1 will change the input range to -100.0 to +100.0
°C.
Input 1_
Input range high

| OrC L) | OrCL) IncqseofRTD Pt.100, asthe'
i J 1.7 30| maximum measuring range with
,m:}S‘n ‘l"l ,I,l",ll',l I-’M'"I decimal place of 2 is -100.0 to
HuJu. Wy UL +100.0 °C, this value will not be
exceeded.
Input 1_
Input range low
| Orci | Orci
(I R I |
I n — rnn
. [ ]y

When the input range is changed, the setting limiter will be also changed
according to the setting.

Example:

Input 1_Input range is 0 to 1372 °C, Input 1_Setting limiter high is 800 °C.
Changing the Input 1_Input range high to 400 °C will change the Setting limiter
high to 400 °C accordingly.

Input range low Input range high
L Input range |
L Setting range | 1

A PaN '
0°C 100°C 800 °C_ 1372 °C
Setting limiter Setting limiter
low high
400 °C
Setting range | 1
O' A '
0.0°C 100 °C 400 °C
Setting limiter Setting limiter
low high
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4.2.1 When Input 1_Decimal point position (! PLdP), Input 1_Input range high
(! PGSH) and Input 1_Input range low ( /. PL5L) are changed [Engineering
Mode: Function block No. 21]

The following parameters will be automatically converted.

Mode Items Symbol | Condition
Monitor & SV Setting Mode Input 1_Set value (SV) —
Set value (SV) of differential temperature input —
Parameter group No. 00 | |nput 1_Set value (SV) I
Set value (SV) of differential temperature input d5y —
Parameter group No. 40 Event 1 set value (EV1) Evi 3
Event 1 set value (EV1) [high]
Event 1 set value (EV1’) [low] v 3
Event 2 set value (EV2) Ve
Event 2 set value (EV2) [high]
Event 2 set value (EV2’) [low] Eve 3
Event 3 set value (EV3) ]
Event 3 set value (EV3) [high]
Event 3 set value (EV3') [low] EV3
Parameter
Setting Mode 32:: j iii XZ:EE gj; [high] & B
Event 4 set value (EV4’) [low] Evy 3
Parameter group No. 51 | |nput 1_Proportional band [heat-side] | P 2
Input 1_ON/OFF action differential gap (upper) I ohH 2
Input 1_ON/OFF action differential gap (lower) ! oHL 2
Input 1_Dead zone . MCdb 5
Parameter group No. 56 | Input 1_Proportional band [cool-side] I Pc 2
Input 1_Overlap/Deadband I db 2
Parameter group No. 70 | |nput 1_Setting change rate limiter (up) L SVRY —
Input 1_Setting change rate limiter (down) I SVRd —
Setting group No. 21 Input 1_PV bias . Pl —
Setting group No. 22 Input 2_PV bias (RS bias) * c Pk 1
Setting group No. 51 Input 1_Level PID setting 1 LLEV ) —
Input 1_Level PID setting 2 L LEYE —
Input 1_Level PID setting 3 LLEYD —
Input 1_Level PID setting 4 LLEVH —
Input 1_Level PID setting 5 LLEVS —
Setup Setting Input 1_Level PID setting 6 I LEVGEl —
Mode
Input 1_Level PID setting 7 LLEYT —
Setting group No. 53 Input 1_AT bias i Akl —
Setting group No. 57 Input 1_Determination point of external disturbance | | ExdJl —
Setting group No. 58 Cascade_Proportional band (master-side) MAS. P 2
PV select transfer level cRy.o Ly —
Setting group No. 91 Input 1_Peak hold monitor I PHL —
Input 1_Bottom hold monitor . BHL —
Engineering Function block No. 21 Input 1_Input range high 9 ! POSH —
Mode Input 1_Input range high ¥ L PLSL —
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Engineering | Function block No. 21 Input 1_Input error determination point (high) . PaV —
Mode Input 1_Input error determination point (low) I PUN —
Function block No. 22 Input 2_Input range high c. PLSH 1

Input 2_Input range high 2 2. POSL 1

Function block No. 31 Retransmission output 1 scale high AHS ! 4
Retransmission output 1 scale low ALS | 4

Function block No. 32 Retransmission output 2 scale high RHSZ 4
Retransmission output 2 scale low ALSS 4

Function block No. 33 Retransmission output 3 scale high AH53 4
Retransmission output 3 scale low ALS3 4

Function block No. 41 Event 1 differential gap EH I 3

Function block No. 42 Event 2 differential gap EHZ 3

Function block No. 43 Event 3 differential gap EH3 3

Function block No. 44 Event 4 differential gap ERY 3

Function block No. 51 Input 1_Start determination point . PdA —

Input 1_Level PID differential gap I LHS —

Function block No. 53 Input 1_AT bias I Ak —

Function block No. 58 Input circuit error alarm set value 1 —

Function block No. 71 Input 1_Setting limiter high = —

Input 1_Setting limiter low I SLL —

U Only when the Input 1_Decimal point position has been changed. (Not applicable to high and low limit of Input 1)
Conditions:
1. “Select function for input 2” is Remote setting input AND Input 2_Input type is either voltage output or current output.
2. When Input 1_Input type is Thermocouple/RTD input.
3. The condition is either of the following when:
+ Event type is a setting other than Manipulated output value AND "Select function for Input 2" is a setting other than "Control with PV
select".
 Event type is a setting other than Manipulated output value AND Event assignment is either "Input 1" or "Differential temperature
input.”
4. Retransmission output is "No retransmission output,” "Input 1_Measured value (PV)," "Input 1_Set value (SV)," "Input 1_Deviation,"
"Input 1_Remote setting input value," OR Measured value (PV) of differential temperature input.
5: "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 1_Control action".
6: "Pressure control operation [MC-(V)COS(R)]" or "Temperature control operation [MC-(V)COS(R)]" is selected in "Input 1_Control
action”.

4.2.2 When Input 1_Setting limiter high/low (1 5LH, ! 5LL)is changed
[Engineering Mode: Function block No. 71]

The following parameters will be automatically converted.

Mode Iltems Symbol
Monitor & SV Setting Mode Input 1_Set value (SV) —
Parameter Setting Mode | Parameter group No. 00 | Input 1_Set value (SV) ! =14
4.2.3 When Input 1_Output limiter high/low [heat-side] (! olH, | oll)is
changed [Parameter Setting Mode: Parameter group No. 51]
The following parameters will be automatically converted.
Mode Iltems Symbol
Setup Setting Mode I Setting group No. 51 Input 1_Manual manipulated output value MMy

4.2.4 When Input 1_Output limiter high/low [cool-side] (! alLHc, | ollc)is
changed [Parameter Setting Mode: Parameter group No. 56]

The following parameters will be automatically converted.
If the control action is set to “Heating/Cooling PID control,” the data of the following

parameter will be automatically converted.
Mode Iltems Symbol

Setup Setting Mode I Setting group No. 51 Input 1_Manual manipulated output value MMy
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4.2.5 When Input 2_Decimal point position (2. PGdF) is changed [Engineering
Mode: Function block No. 22]

The following parameters will be automatically converted.

Mode Items Symbol |Condition
Monitor & SV Setting Mode Input 2_Set value (SV) — —
Parameter group No. 00 | Input 2_Set value (SV) c. cy —
Parameter group No. 40 | Event 1 set value (EV1) [ 3
Event 1 set value (EV1) [high]
Event 1 set value (EV1’) [low] Ev
Event 2 set value (EV2) EV2
Event 2 set value (EV2) [high]
Event 2 set value (EV2’) [low] Eve
Event 3 set value (EV3) ¥3
Event 3 set value (EV3) [high]
ZZ{:%eﬁgde Event 3 set value (EV3') [low] vy 3
Event 4 set value (EV4) Yy 3
Event 4 set value (EV4) [high]
Event 4 set value (EV4’) [low] Evy 3
Parameter group No. 52 | Input 2_Proportional band c. P 2
Input 2_ON/OFF action differential gap (upper) 2 oHH 2
Input 2_ON/OFF action differential gap (lower) 2 oHL 2
Parameter group No. 70 | Input 2_Setting change rate limiter (up) 2 SRy —
Input 2_Setting change rate limiter (down) 2 8R4 —
Setting group No. 22 Input 2_PV bias (RS bias) c Ph 1
Setting group No. 52 Input 2_Level PID setting 1 cLEV | —
Input 2_Level PID setting 2 cLEVe —
Input 2_Level PID setting 3 2 LEy3 —
Input 2_Level PID setting 4 2 LErY —
Input 2_Level PID setting 5 2 LErg —
_ Input 2_Level PID setting 6 2 LEVE —
I\S/Iitcl;g Setting Input 2_Level PID setting 7 2 LE —
Setting group No. 54 Input 2_AT bias c. Ay —
Setting group No. 57 Input 2_Determination point of external disturbance |2 EXdJ| —
Setting group No. 58 Cascade_Proportional band (master-side) gLy P 2
Cascade_Scale high C.SH —
Cascade_Scale low L5800 —
Setting group No. 91 Input 2_Peak hold monitor 2 PHLHd —
Input 2_Bottom hold monitor 2 BHL —
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Function block No. 22 Input 2_Input range high c. PL5SH 1

Input 2_Input range low c. PLSL
Input 2_Input error determination point (high) c. PoV —
Engineering Input 2_Input error determination point (low) 2 PUN| —
Mode Function block No. 31 Retransmission output 1 scale high AHS | 4
Retransmission output 1 scale low ALS ! 4
Function block No. 32 Retransmission output 2 scale high AHSC 4
Retransmission output 2 scale low ALS2 4
Function block No. 33 Retransmission output 3 scale high AHSS 4
Retransmission output 3 scale low A5 4
Function block No. 41 Event 1 differential gap EH ! 3
Function block No. 42 Event 2 differential gap EHZ 3
Engineering | Function block No. 43 Event 3 differential gap EHT 3
Mode Function block No. 44 Event 4 differential gap ERY 3
Function block No. 52 Input 2_Start determination point 2 PdA| —
Input 2_Level PID differential gap c LHS| —
Function block No. 72 Input 2_Setting limiter high 2 SLH| —
Input 2_Setting limiter low g St —

Conditions:

1. “Select function for input 2” is Remote setting input.

2. Input 1_Input type is Thermocouple/RTD input.

3. Event type is a setting other than Manipulated output value AND "Select function for Input 2" is a setting other than "Control with PV
select,” AND Event assignment is "Input 2."

4. Retransmission output is “Input 2_Measured value (PV)”, “Input 2_Set value (SV)”, or “Input 2_Deviation.”

4.2.6 When Input 2_Setting limiter high/low (2. PL5H, 2. PLSL) is changed
[Engineering Mode: Function block No. 22]

The following parameters will be automatically converted. Some parameters may
have prerequisite for automatic conversion. (See below for conditions.)

Mode Items Symbol Conndmo
Monitor & SV Setting Mode Input 2_Set value (SV) — —
Input 1_Set value (SV) I gy 1
Parameter group No. 00
Input 2_Set value (SV) =4 —
Event 1 set value (EV1) Ev ! 5
Event 1 set value (EV1) [high]
Event 1 set value (EV1’) [low] v 5
Event 2 set value (EV2) Ve 5
Event 2 set value (EV2) [high]
Paramet No. 40 Event 2 set value (EV2’) [low] Eve 5
Para_me’tvtlerd arameter group No. Event 3 set value (EV3) VE, .
Setting Mode Event 3 set value (EV3) [high]
Event 3 set value (EV3') [low] Ev3 5
Event 4 set value (EV4) vy 5
Event 4 set value (EV4) [high]
Event 4 set value (EV4’) [low] Ery 5
Input 1_Proportional band [heat-side] ! P 3
Parameter group No. 51 | Input 1_ON/OFF action differential gap (upper) | gHH 3
Input 1_ON/OFF action differential gap (lower) | gHL 3
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Input 2_Proportional band c P 2
Input 2_ON/OFF action differential gap (upper) c. oHH 2
Parameter group No. 52 Input 2_ON/OFF action differential gap (lower) c. oHL 2
Input 2_Dead zone c Mdb 7
Input 1_Proportional band [cool-side] I Pc 3
Parameter group No. 56 Input 1_Overlap/Deadband i db 3
Input 1_Setting change rate limiter (up) . SYRU 1
Input 1_Setting change rate limiter (down) . 5'Rd 1
Parameter group No. 70 Input 2_Setting change rate limiter (up) c SR —
Input 2_Setting change rate limiter (down) 2 SRd] —
Setting group No. 22 Input 2_PV bias (RS bias) . Fhb 4
Input 1_Level PID setting 1 L LEV | 1
Input 1_Level PID setting 2 I LEVC 1
Input 1_Level PID setting 3 L LEVT 1
Setting group No. 51 Input 1_Level PID setting 4 i LEVH 1
Input 1_Level PID setting 5 . LEVS 1
Setu Settin Input 1_Level PID setting 6 I LEV 1
Modg g Input 1_Level PID setting 7 LLEVT 1
Input 2_Level PID setting 1 cLEVT] —
Input 2_Level PID setting 2 cLEe] —
Input 2_Level PID setting 3 cLEVd] —
Setting group No. 52 Input 2_Level PID setting 4 cLEH] —
Input 2_Level PID setting 5 cLEVS| —
Input 2_Level PID setting 6 cLEVG] —
Input 2_Level PID setting 7 cLEVT| —
Setting group No. 53 Input 1_AT bias I 1
Setting group No. 54 Input 2_AT bias c. Ar —
Setting aroun No. 57 Input 1_Determination point of external disturbance | . EXdJ 1
Setup Settin 9 group . Input 2_Determination point of external disturbance c. EXdJ —
Mo dg 9 Cascade_Proportional band (slave-side) SLV. 2

Setting group No. 58 Cascade_Scale high L. S[H
Cascade_Scale low LG —
) Input 2_Peak hold monitor 2 PHLd] —
Setting group No. 91 Input 2_Bottom hold monitor c BHLd| —
) Input 2_Input error determination point (high) 2 Pal] —
Function block No. 22 Input 2_Input error determination point (low) c PON] —

B B N ]
Function block No. 31 Retransmission output 1 scale high an:‘E ! 6
Retransmission output 1 scale low RLS ! 6
. Retransmission output 2 scale high AH5C 6
Function block No. 32 Retransmission output 2 scale low RL5C 6
. Retransmission output 3 scale high AH53 6
Function block No. 33 Retransmission output 3 scale low RL53 6
Function block No. 41 Event 1 differential gap EH I 5
Enaineerin Function block No. 42 Event 2 differential gap EHZ| s
Mo%e 9 [Function block No. 43 Event 3 differential gap EHd] s
Function block No. 44 Event 4 differential gap EHH 5
. Input 1_Start determination point I PdA 1
Function block No. 51 Input 1_Level PID differential gap LA d 1
. Input 2_Start determination point 2 PdA] —
Function block No. 52 Input 2_Level PID differential gap Z LHS] —
Function block No. 54 Input 2_ Pressure (Temp) limiter c PrL 8
_ Input 1_Setting limiter high . 5L 1
Function block No. 71 Input 1_Setting limiter low i 5LL 1
) Input 2_Setting limiter high Z 5L —
Function block No. 72 Input 2_Setting limiter low 2 Sl —

Conditions:

1. “Select function for input 2” is “Control with PV select.”

2. Input type is Thermocouple/RTD input.

3. “Select function for input 2” is “Control with PV select” AND Input 2_Input type is Thermocouple/RTD input.

4. A setting other than Remote setting input is selected for "Select function for Input 2"

5. When Event type is a setting other than Manipulated output value AND "Select function for Input 2" is a setting other than "Control with
PV select,” AND Event assignment is "Input 2."

6. The condition is either of the following.

+ Retransmission output is “Input 2_Measured value (PV),” “Input 2_Set value (SV),” or “Input 2_Deviation.”

* When “Control with PV select” is set to “Select function for Input 27, the Retransmission output will be as follows. “No
retransmission output,” “Input 1_Measured value (PV),” “Input 1_Set value (SV),” “Input 1_Deviation,” “Input 1_ Remote setting
input value,” OR Measured value (PV) of differential temperature input.

7. "Pressure control operation [MC-(V)COS(R)]" is selected in "Input 2_Control action”.
8. "Pressure control operation [MC-(V)COS(R)]" or "Temperature control operation [MC-(V)COS(R)]" is selected in "Input 2_Control
action".
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4.2.7 When Input 2_Setting limiter high/low (2. 5LH, 2. 5LL)is changed
[Engineering Mode: Function block No. 72]

The following parameters will be automatically converted.

Mode ltems Symbol
Monitor & SV Setting Mode Input 2_Set value (SV)
Parameter Setting Mode Parameter group No. 00 | Input 2_Set value (SV) c. 5
Setup Setting Mode Setting group No. 58 Cascade_Scale high L. 5CH
Cascade_Scale low L. 5LL
4.2.8 When Input 2_Output limiter high/low (2. olH, 2. oll)is changed
[Parameter Setting Mode: Parameter group No. 52]
The following parameters will be automatically converted.
Mode Iltems Symbol

Setup Setting Mode

‘ Setting group No. 52

Input 2_Manual manipulated output value

MM/
RN RN

4.2.9 When Memory area transfer (ARER) is changed [Memory Area Transfer Mode]
The following parameters will be automatically converted.

Mode Iltems Symbol
Setup Setting Mode Setting group No. 51 Input 1_Manual manipulated output value MMy
Setting group No. 52 Input 2_Manual manipulated output value c. MMy

4.1.10 When Input 1_Level PID setting 1 (/. LE¥ !) is changed [Setup Setting

Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode

Iltems

Setup Setting Mode Setting group No. 51

Input 1_Level PID setting 2

Input 1_Level PID setting 3

Input 1_Level PID setting 4

Input 1_Level PID setting 5

Input 1_Level PID setting 6

Input 1_Level PID setting 7

4.2.11 When Input 1_Level PID setting 2 (! LEVP) is changed [Setup Setting

Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode

Iltems

Symbol

Setup Setting Mode Setting group No. 51

Input 1_Level PID setting 1

‘r~

Input 1_Level PID setting 3

‘r~

Input 1_Level PID setting 4

‘r~

Input 1_Level PID setting 5

i-

Input 1_Level PID setting 6

i-

Input 1_Level PID setting 7

AN AN AN AN AN AN

<

[ I N O g | W Y

i-

||| e e

4.2.12 When Input 1_Level PID setting 3 (! LE¥J) is changed [Setup Setting

Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode Items Symbol

Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 1 LLEV
Input 1_Level PID setting 2 L LEVZ

Input 1_Level PID setting 4 I LEYH

Input 1_Level PID setting 5 I LEVS

Input 1_Level PID setting 6 I LEVE

Input 1_Level PID setting 7 LLEVT
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4.2.13 When Input 1_Level PID setting 4 (! LE’Y) is changed [Setup Setting
Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 1 ILEV |
Input 1_Level PID setting 2 IwEY?
Input 1_Level PID setting 3 ILEV3
Input 1_Level PID setting 5 ILEVS
Input 1_Level PID setting 6 ILEVE
Input 1_Level PID setting 7 ILEVN

4.2.14 When Input 1_Level PID setting 5 (/. LE¥S) is changed [Setup Setting
Mode: Setting group No. 51]

The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 1 ILEV
Input 1_Level PID setting 2 IwEY?
Input 1_Level PID setting 3 ILEV3
Input 1_Level PID setting 4 ILEVY
Input 1_Level PID setting 6 ILEVE
Input 1_Level PID setting 7 ILEVT

4.2.15 When Input 1_Level PID setting 6 (! LEYE) is changed [Setup Setting
Mode: Setting group No. 51]
The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 1

-

<

Input 1_Level PID setting 2
Input 1_Level PID setting 3
Input 1_Level PID setting 4
Input 1_Level PID setting 5
Input 1_Level PID setting 7

(e

<

-

-

<

Y (T I () v

AN AN AR AN AN

-

—
m|m (o (o (m

4.2.16 When Input 1_Level PID setting 7 (/. LEV7) is changed [Setup Setting
Mode: Setting group No. 51]
The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 51 Input 1_Level PID setting 1

[

Input 1_Level PID setting 2

-

Input 1_Level PID setting 3
Input 1_Level PID setting 4
Input 1_Level PID setting 5
Input 1_Level PID setting 6

——

-

——

—
m|m|m|m

4.2.17 When Input 2_Level PID setting 1 (2. LEV !) is changed [Setup Setting
Mode: Setting group No. 52]
The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 2

] 1/
LCVy

/

Input 2_Level PID setting 3
Input 2_Level PID setting 4

[

/

E
El
Ev
El
E

Input 2_Level PID setting 5
Input 2_Level PID setting 6
Input 2_Level PID setting 7

-

/

-

/

NN RN N N IRY (AN
—

——

B [ B[ N gy [N [ W]
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4.2.18 When Input 2_Level PID setting 2 (2. LEV2) is changed [Setup Setting
Mode: Setting group No. 52]
The following parameters will be automatically converted.

Mode Items
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 1

%]
<

3

o
=3

Input 2_Level PID setting 3
Input 2_Level PID setting 4
Input 2_Level PID setting 5
Input 2_Level PID setting 6
Input 2_Level PID setting 7

(ANE NN A NRIaWR R WY {RN]
(e

m (M| |m

ANIANIANIANIAN RS

P [ I W O g | W Y

4.2.19 When Input 2_Level PID setting 3 (¢. LEVT) is changed [Setup Setting
Mode: Setting group No. 52]

The following parameters will be automatically converted.
Mode Items Symbol
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 1

c

Input 2_Level PID setting 2 2
Input 2_Level PID setting 4 2L

c

c

c

Input 2_Level PID setting 5
Input 2_Level PID setting 6
Input 2_Level PID setting 7

4.2.20 When Input 2_Level PID setting 4 (2. LE’Y) is changed [Setup Setting
Mode: Setting group No. 52]

The following parameters will be automatically converted.
Mode Items Symbol
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 1

c

Input 2_Level PID setting 2 c.
Input 2_Level PID setting 3 2L

c

c

c

Input 2_Level PID setting 5
Input 2_Level PID setting 6
Input 2_Level PID setting 7
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4.2.21 When Input 2_Level PID setting 5 (2. LEV'S) is changed [Setup Setting

Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode ltems Symbol
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 1 cLEV !
Input 2_Level PID setting 2 c.LEV2
Input 2_Level PID setting 3 c LEV3
Input 2_Level PID setting 4 c LEVY
Input 2_Level PID setting 6 c. LEVG
Input 2_Level PID setting 7 cLEVT

4.2.22 When Input 2_Level PID setting 6 (2. LEYE) is changed [Setup Setting

Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode Items Symbol
Setup Setting Mode Setting group No. 52 Input 2_Level PID setting 1 cLEV
Input 2_Level PID setting 2 2. LEV?
Input 2_Level PID setting 3 c LEV3
Input 2_Level PID setting 4 c. LEVY
Input 2_Level PID setting 5 c. LEVS
Input 2_Level PID setting 7 cLEVT

4.2.23 When Input 2_Level PID setting 7 (2. LE¥T) is changed [Setup Setting

Mode: Setting group No. 52]

The following parameters will be automatically converted.

Mode

Iltems

Setup Setting Mode

Setting group No. 52

Input 2_Level PID setting 1

Input 2_Level PID setting 2

Input 2_Level PID setting 3

Input 2_Level PID setting 4

Input 2_Level PID setting 5

Input 2_Level PID setting 6

4.2.24 When Input 1_Pressure (Temperature) limiter (! PrL) is changed

[Engineering mode: Function block No. 53]

The following parameters will be automatically converted.

Mode

Iltems

Symbol

Setup Setting Mode

‘Setting group No. 51

Input 1_Manual manipulated output value

I MM
I v

4.2.25 When Input 2_Pressure (Temperature) limiter (2. PrL) is changed

[Engineering mode: Function block No. 54]

The following parameters will be automatically converted.

Mode

Iltems

Symbol

Setup Setting Mode

‘Setting group No. 52

Input 2_ Manual manipulated output value

MM/
Loy
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5. Input Function

This chapter describes input related functions, setting contents and setting procedure
based on the key words related to inputs.

5.1 Changing Measured Input Settings

Measured input can be changed at following parameters. Set the input according
to the sensor and the application.

— Input type

— Temperature unit

— Decimal point position

— Input range high/Input range low

Description of function

Input type

Input type can be easily configured to thermocouple (TC), RTD, current (I) or voltage
(V) only by changing the settings.

* TCinputtype: K, J,R, S, B, E, N, T, W5Re/W26Re, PL I, U, L, PR40-20

* RTD input type: Pt100, JPt100

e Current input type: 0 to 20 mA DC, 4 to 20 mA DC

* Voltage input type: 0to 10 VDC,0to5V DC,1to5V DC,0to 1V DC, -10to +10
VDC, -5t0 +5V DC, 0to 100 mV DC, 0to 10 mV DC

Temperature unit
In case of thermocouple (TC) or RTD input, the measurement unit can be selected
from °C and °F.

Decimal point position

The decimal point position depends on the input type.

e TCinput: K, J,R,S,B,E,N, T, PLII, U, L: No decimal place or one decimal place
Thermocouples other than those shown above: No decimal place (fixed)

* RTD input: No decimal place, one decimal place or two decimal places

* Voltage/Current input: No decimal place, one decimal place, two decimal places,
three decimal places or four decimal places

Input range high/low

In the case of temperature input (TC and RTD), input ranges can be changed. In the
case of voltage (V) and current (1) inputs, the display range is programmable within -
19999 and +99999.

(The input range specified when ordered can be changed by setting the input range
high and low.)

Example of input change 1: Changing thermocouple K “-200.0 to +1372.0 °C” to “0.0
to 400.0 °C”
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Minimum value of Maximum value of
Input range Input range
-200.0 °C +1372.0 °C
Measured range
// Input span \
1572.0 °C
> Input span <
400.0 °C
Input range low Input range low
-200.0 °C 400.0 °C

Example of input change 2:

When the input range is -200.0 to +850.0 °C (Input type: RTD Pt100), changing the
decimal point position to 2 from 1 will change the input range to -100.00 to +100.00 °C.
The maximum range with an RTD Pt100 input with two decimal places is -100.00 to
+100.00 °C. Accordingly setting beyond this range is not possible.

Minimum value of Maximum value of
Input range Input range
-200.0°C +8500 °C

Measured range with one decimal place
| Input span |

1050.0 °C

Y

. Measuring range with T

1 two decimal places [~
'/ Input span :|

200.0 °C
Minimum value of Maximum value of
Input range Input range
-100.0°C +100.0 °C

Example of input change 3:
In the case of Voltage input (1 to 5 V DC), the input range has been reduced from

“0.0 to 100.0” to “0.0 to 50.0.”

Voltage input: 1V Voltage input: 5V
Input range low Input range high
00 @ 100.0
Input range low Input range high
00 500
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L NOTE When 3 to 7 (pressure control operation [MC-(V)COS(R)]) is set to Input
2_Control action, the set value for the parameter should be entered with
the same pressure unit selected for Input 2_Valve coefficient F.

Parameter setting

&5 Refer to the Input range table for the input range of each input type.
I Refer to Input range code table for the input range code.

Input 1_Input type [Engineering Mode: Function block No. 21 (FnZ /)]

Parameter symbol Data range Factory set value
| 1 N 0: TCinputK 13: RTD input Pt100 Product identification
I 1 Iy 1: TCinputJ 14: RTD input JPt100 code specified at the

2: TCinputR 15: Current input 0 to 20 mA DC time of order.
3: TCinputS 16: Current input 4 to 20 mA DC
4: TCinputB 17: Voltage input 0 to 10 V DC

5: TCinputE 18: Voltage input0to 5V DC

6: TCinputN 19: Voltage input 1to 5V DC

7: TCinputT 20: Voltage input0to 1V DC

8: TC input W5Re/W26Re 21: Voltage input -10 to +10 V DC
9: TCinputPL Il 22: Voltage input -5 to +5V DC
10: TCinput U 23: Voltage input 0 to 100 mV DC
11: TCinput L 24: Voltage input 0 to 10 mV DC
12: TC input PR40-20

LI NOTE When the input type is changed from current or high voltage input* to TC,
RTD or low voltage input*, remove the wirings of the measured input
before attempting the input change. Changing the input type with the

signal applied to the instrument may lead to a failure of the instrument.
* High voltage input: 0to 10 VDC,0to 5V DC,1to5V DC,0to 1V DC, -10 to
+10VDC, -5t0 +5V DC
Low voltage input: 0 to 100 mV DC, 0to 10 mV DC

-2~ Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for
the parameters that are initialized or changed when the Input 1_input type is
changed.

Input 2_Input type [Engineering Mode: Function block No. 22 (Fr2?2)]

Parameter symbol Data range Factory set value
E I MO 0: TCinputK 12: TC input PR40-20 Same as Input 1_
AR 1: TCinputJ 13: RTD input Pt100 Input type

2: TCinputR 14: RTD input JPt100

3: TCinputS 15: Current input 0 to 20 mA DC

4: TCinputB 16: Current input 4 to 20 mA DC

5: TCinput E 17: Voltage input 0 to 10 V DC

6: TCinputN 18: Voltage input0to 5V DC

7: TCinputT 19: Voltage input 1to 5V DC

8: TC input 20: Voltage input0to 1V DC

W5Re/W26Re 21: Voltage input =10 to +10 V DC

9: TCinput PL Il 22: Voltage input -5 to +5 V DC

10: TCinput U 23: Voltage input 0 to 100 mV DC

11: TCinput L 24: Voltage input 0 to 10 mV DC

LI NOTE When the input type is changed from current or high voltage input* to TC,
RTD or low voltage input *, remove the wirings of the measured input
before attempting the input change. Changing the input type with the

signal applied to the instrument may lead to a failure of the instrument.
* High voltage input: 0to 10 VDC,0to 5V DC,1to 5V DC,0to 1V DC, -10
to+10 VDC, -5t0 +5V DC
Low voltage input: 0 to 100 mV DC, 0 to 10 mV DC
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LLY Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode).

& Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for the
parameters that are initialized or changed when the Input 2_input type is changed.

Input 1_Display unit [Engineering Mode: Function block No. 21 (FnZ /)]

Parameter symbol Data range Factory set value
1IN r 0:°C Product identification code
L 1: °F specified at the time of order.

L} To display “Input 1_Display unit’, choose “Thermocouple” or “RTD” in Function
block No. 21: Input 1_Input type (Engineering mode).

I Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for
the parameters that are initialized or changed when the Input 1_display unit is
changed.

Input 2_ Display unit [Engineering Mode: Function block No. 22 (F~22)]

Parameter symbol Data range Factory set value

1IN0 T 0:°C Same as Input 1_Display unit
c.N 1:°F

L1 To display “Input 2_Display unit”, choose “Thermocouple” or “RTD” in Function
block No. 22: Input 2_Input type (Engineering mode).

L] Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode). The setting cannot
be changed when Remote setting input and Control with PV select are set.

-2~ Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for
the parameters that are initialized or changed when the Input 2_display unit is
changed.

Input 1_Decimal point position [Engineering Mode: Function block No. 21 (Fncd /)]

Parameter symbol Data range Factory set value
| P r 0 0: No decimal place Product identification code
NN ENE] 1: One decimal place specified at the time of order.
2: Two decimal places For unspecified V/I inputs: 1

3: Three decimal places
4: Four decimal places
TC input:
W5Re/W26Re, PR40-20: 0 (fixed)
Thermocouples other than those shown above: 0 to 1
RTD input: 0 to 2
Voltage (V)/Current (I) input: O to 4
(When Control with PV select: Decimal point position
setting of Input 1 and Input 2 is compared and the smaller
will be used.)

I Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for
the parameters that are initialized or automatically converted when the Input
1_decimal point position is changed.

Input 2_Decimal point position [Engineering Mode: Function block No. 22 (Frcd)]

Parameter symbol Data range Factory set value
E or 0 0: No decimal place Same as Input 1_Decimal
g dl 1: One decimal place point position

2: Two decimal places
3: Three decimal places
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4: Four decimal places
TC input:
W5Re/W26Re, PR40-20: 0 (fixed)
Thermocouples other than those shown above: 0 to 1
RTD input: 0 to 2
Voltage (V)/Current (1) input: 0 to 4

LY Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode). The setting cannot
be changed when Remote setting input and Control with PV select are set.

L] When Control with PV select is set in Function block No. 58: Select function for

Input 2 (Engineering mode), a smaller value (of Decimal point position setting for
Input 1 and Input 2) will be used.

2 Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for
the parameters that are initialized or automatically converted when the Input
2_decimal point position is changed.

Input 1_Input range high [Engineering Mode: Function block No. 21 (Fn2 /)]

Parameter symbol Data range Factory set value
| P rC H (Input 1_Input range low + 1 digit) to Input 1_Maximum Product identification code
[N | value of input range specified at the time of order.
[Varies with the setting of the Decimal point position.] For unspecified V/I inputs: 100.0

Refer to the Input range table for the input range of each
input type.

2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 1_Input
range high is changed.

[ NOTE When 3 to 7 (pressure control operation [MC-(V)COS(R)]) is set to Input
1 Control action, the set value for the parameter should be entered with
the same pressure unit selected for Input 1_Valve coefficient F.

Input 2_Input range high [Engineering Mode: Function block No. 22 (FA22)]

Parameter symbol Data range Factory set value
00 [N * TC/RTD inputs and Voltage (V)/Current (1) inputs Same as Input 1_Input range
I:IL L I (For other than Remote setting input): high

(Input 2_Input range low + 1 digit) to Input 2_Maximum
value of input range
[Varies with the setting of the Decimal point position.]

* Voltage (V)/Current (l) inputs (For Remote setting input):
(Input 2_Input range low + 1 digit) to Input 1_ Maximum
value of input range
[Varies with the setting of the Decimal point position.]

Refer to the Input range table for the input range of each
input type.

=2 Not displayed when No function is selected in Function block No. 58: Select
function for Input 2 (Engineering mode). Refer to “4. Parameters that are
Initialized/Modified when Setting is Changed” for the parameters that are
automatically converted when the Input 2_Input range high is changed.

3 NOTE When 3 to 7 (pressure control operation [MC-(V)COS(R)]) is set to Input
2_Control action, the set value for the parameter should be entered with
the same pressure unit selected for Input 2_Valve coefficient F.
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Input 1_Input range low [Engineering Mode: Function block No. 21 (Fn2 /)]

Parameter symbol Data range Factory set value
| ID ~C Input 1_Minimum value of input range to (Input 1_ Input range | Product identification code
1.0 _J_ |high -1 digit) specified at the time of order.
[Varies with the setting of the Decimal point position.] For unspecified V/I inputs: 0.0

Refer to the Input range table for the input range of each input
type.

I Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 1_Input
range low is changed.

L NOTE When 3 to 7 (pressure control operation [MC-(V)COS(R)]) is set to Input
1 Control action, the set value for the parameter should be entered with
the same pressure unit selected for Input 1_Valve coefficient F.

Input 2_Input range low [Engineering Mode: Function block No. 22 (Frcc)]

Parameter symbol Data range Factory set value
= ‘D r | * TC/RTD inputs and Voltage (V)/Current (1) inputs Same as Input 1_Input
L. L 5 L (For other than Remote setting input): range low

Input 2_Minimum value of input range to (Input 2_Input
range high — 1 digit)
[Varies with the setting of the Decimal point position.]

* Voltage (V)/Current (l) inputs (For Remote setting input):
Input 1_Minimum value of input range to (Input 2_Input
range high — 1 digit)

[Varies with the setting of the Decimal point position.]

Refer to the Input range table for the input range of each input
type.

== Not displayed when No function is selected in in Function block No. 58: Select
function for Input 2 (Engineering mode). Refer to “4. Parameters that are
Initialized/Modified when Setting is Changed” for the parameters that are
automatically converted when the Input 2_Input range low is changed.

LI NOTE When 3 to 7 (pressure control operation [MC-(V)COS(R)]) is set to Input
2_Control action, the set value for the parameter should be entered with
the same pressure unit selected for Input 2_Valve coefficient F.

Input range table

LY The input resolution may vary with the selected input range, unit, and decimal
point position.

TC input
Input type Decimal point position °C °F
K No decimal place -200 to +400 °C -328 to +752 °F
-200 to +1372 °C -328 to +2502 °F
One decimal place -200.0 to +400.0 °C -328.0 to +752.0 °F
-200.0 to +1372.0 °C -328.0 to +2502.0 °F
J No decimal place -200 to +400 °C -328 to +752 °F
-200 to +1200 °C -328 to +2192 °F
One decimal place -200.0 to +400.0 °C -328.0 to +752.0 °F
-200.0 to +1200.0 °C -328.0 to +2192.0 °F
T No decimal place -200 to +400 °C -328 to +752 °F
One decimal place -200.0 to +400.0 °C -328.0 to +752.0 °F
S No decimal place -50 to +1768 °C -58 to +3214 °F
One decimal place -50.0 to +1768.0 °C -58.0 to +3214.0 °F
R No decimal place -50 to +1768 °C -58 to +3214 °F

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 116

One decimal place -50.0 to +1768.0 °C -58.0 to +3214.0 °F
E No decimal place -200 to +1000 °C -328 to +1832 °F
One decimal place -200.0 to +1000.0 °C -328.0 to +1832.0 °F
B No decimal place 0 to 1800 °C 0 to +3272 °F
One decimal place 0.0 to 1800.0 °C 0.0 to +3272.0 °F
N No decimal place 0 to 1300 °C 0 to +2372 °F
One decimal place 0.0 to 1300.0 °C 0.0 to +2372.0 °F
W5Re/W26Re | No decimal place 0 to 2300 °C 0 to +4200 °F
PL1II No decimal place 0 to 1390 °C 0 to +2534 °F
One decimal place 0.0 to 1390.0 °C 0.0 to +2534.0 °F
U No decimal place -200 to +600 °C -328 to +1112 °F
One decimal place -200.0 to +600.0 °C -328.0 to +1112.0 °F
L No decimal place 0 to 900 °C 0 to 1652 °F
One decimal place 0.0 to 900.0 °C 0.0 to 1652.0 °F
PR40-20 No decimal place 0 to 1800 °C 0 to 3200 °F

* The least significant digit (LSD) may flicker when the display resolution is set to 0.1 °C (0.1 °F).
[ K J,7T,SR,E, B,N,PLII, U, and L are settable to one decimal place. Other

thermocouple inputs are fixed with no decimal place.

RTD input
Input type Decimal point position °C °F
Pt100 No decimal place -200 to +850 °C -328 to +1562 °F
-100 to +100 °C -148 to +212 °F
0 to 50 32 to 122 °F
One decimal place -200.0 to +850.0 °C -328.0 to +1562.0 °F
-100.0 to +100.0 °C -148.0 to +212.0 °F
0.0 to 50.0 32.0 to 122.0 °F
Two decimal place -100.00 to +100.00 °C -148.00 to +212.00 °F
0.00 to +50.00 °C 32.00 to +122.00 °F
JPt100 No decimal place -200 to +649 °C -328 to +1184 °F
-200 to +100 °C -148 to +212 °F
0 to 50 32 to 122 °F
One decimal place -200.0 to +649.0 °C -328.0 to +1184.0 °F
-100.0 to +100.0 °C -148.0 to +212.0 °F
0.0 to 50.0 32.0 to 122.0 °F
Two decimal place -100.00 to +100.00 °C -148.00 to +212.00 °F
0.00 to 50.00 °C -32.00 to +122.00 °F
Current/voltage input
Input type Decimal point position °C
No decimal place -19999 to +99999
One decimal place -1999.9 to +9999.9
Pt100 Two decimal place -199.99 to +999.99
Three decimal place -19.999 to +99.999
Four decimal place -1.9999 to +9.9999

Input range code table

L} The Input range code table is a list of input range codes so that a user can specify
the input range at the time of ordering. Even if the input range has been specified
when ordered, the input range can be changed later within the measured range.

Thermocouple (TC) input

Input
type

Code

Range

No. of Input
digits** type

Code

Range

No. of
digits**

K01 0 to 200 °C

4

-199.9 to +400.0 °C 4
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K K02 0 to 400 °C 4 T T02 -199.9 to +100.0 °C 4
K03 0 to 600 °C 4 T03 -100.0 to +200.0 °C 4
K04 0 to 800 °C 4 T19 -200.0 to +400.0 °C 5
K06 0 to 1200 °C 4 R RO1 0 to 1600 °C 4
K07 0 to 1372 °C 4 RO7 -50 to +1768 °C 4
K08 -199.9 to +300.0 °C 4 S S06 -50 to +1768 °C 4
K09 0.0 to 400.0 °C 4 B B03 0 to 1800 °C 4
K10 0.0 to 800.0 °C 4 E EO1 0 to 800 °C 4
K14 0 to 300 °C 4 N NO2 0 to 1300 °C 4
K41 -200 to +1372 °C 4 W5Re/
K42 -200.0 to +1372.0 °C 5 W26Re Wos 0 to 2300°C 4
KAl 0 to 800 °F 4 PLII A01 0 to 1300 °C 4
KA2 0 to 1600 °F 4 U uo1l -199.9 to +600.0 °C 4
KA3 0 to 2502 °F 4 L L04 0.0 to 900.0 °C 4
J Jo1 0 to 200 °C 4 PR40-20 | FO2 0 to 1800 °C 5
Jo2 0 to 400 °C 4 FA2 0 to 3200 °F 5
Jo3 0 to 600 °C 4
Jo4 0 to 800 °C 4
Jo8 0.0 to 400.0 °C 4
J29 -200.0 to +1200.0 °C 5
JAL 0 to 800 °F 4
JA3 0 to 2192 °F 4
JAB 0 to 400 °F 4
RTD input
Input No. of Input No. of
tyge Code Range digits* ty?)e Code Range digits**
PT100 D01 -199.9 to +649.0 °C 4 Pt100 D21 -200.0 to +200.0 °C 5
D04 -100.0 to +100.0 °C 4 D27 0.00 to +50.00 °C 4
D05 -100.0 to +200.0 °C 4 D34 | -100.00 to +100.00 °C 5
D06 0.0 to 50.0 °C 4 D35 -200.0 to +850.0 °C 5
D07 0.0 to 100.0 °C 4 DA1 -199.9 to +999.9 °F 4
D08 0.0 to 200.0 °C 4 DA9 0.0 to 500.0 °F 4
D09 0.0 to 300.0 °C 4 JPt100 | PO8 0.0 to 200.0 °C 4
D10 0.0 to 500.0 °C 4 P29 | -100.00 to +100.00 °C 5
D12 -199.9 to +600.0 °C 4 P30 -200.0 to +640.0 °C 5
Voltage/Current input
Input type Code Range d,\llg;)lts(if* Input type Code Range ﬁ%ig
0 to 10 mV DC 101 5 1to+5VDC 601 5
0 to 100 mVvV DC 201 Programmable 5 0 to 20 mA DC 701 Programmable 5
OtolVvDC 301 range 5 4 to 20 mA DC 801 range 5
0to5VDC 401 |-199999 to +99999 5 -10 to +10V DC 904 |-19999 to +99999 5
0to10VDC 501 5 -5 to +5V DC 905 5

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022




I, 115

Setting procedure

*Press the @Eakey untl Parameter selting mode is
displayed. Keep pressing without releasing your

To enter the Engineering mode finger from the key to enter the Setting lock mode.
‘( Monitor & SV setting mode Setting lock mode "
| PV/SV monitor Set data unlock/lock transfer ,
i m G . I/ I _ s €e3+<mon|51
‘ L (4securmore)‘ LDL“ .| LDL“ |
\ nn - _CrC ‘
| Uy o o |
1 Lock state Unlock state i
| ]
‘ \

Operation transfer mode
‘ RUN/STOP transfer

‘ MODE —— 1 @) + {MoDE,
| @ se<c. or more) P ,/ 5 ‘Q / (2 sec. or more) i
} U 5/ aP :
I RUN STOP J
Engineering mode
Function block No.10 Function block No.21 Input 1_Decimal
[Cisplay] [input 1] Input 1_Input type Input 1_Display unit point position
I | | 1 Ml [N Y. I ~
Fr il ,FHE’ e INPL & | UNIT & ] PLdP &
g5P | (e i 1nP ouaon oooot ouoa |
Set input type Set temperature unit Set Decimal
point position
@3 Input 1_Input Input 1_Input
. low range high
In case of two inpuls (Seueml : range
times) In case of two nputs | Orci @EB | Orcu
@3 In case of one npul (B = Lruart, |
(_Settingend )« oGl o 49000
* Next parameter is displayed. Set Input range low Set Input range high

» Press &7 and {MODE keys simultaneously to retum
to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlockAock transfer.

v

Function block No_22 Input 2_Decimal
[Input 2] Input 2_Input type Input 2_Display unit point position
Fnadd (&2 | NPL&D | UNI T & | PLgP &2
I _0O mrmrr mnonmr mnomnr |
[ T (N[N m NN N[N =] (N[ ]
Set input type Set temperature unit Set Decimal
point position
Input 2_Input Input 2_Input
range low range high
J orc J or
( Settingend & |2 PLSLI.&2 |2 PLSH, |
nnrrir aunmr
- (N[N N Ny gy
* Next parameter is displayed.

+ Press &1 and {MODE keys simultaneously to retum Set Input range low Set Input range high
to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

¢ Select RUN on the RUN/STOP transfer.
¢ Select lock on the Set data unlockAock transfer.
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5.2 Switching Functions Using Digital Inputs (DI)

With the use of Digital input (DI), switching between the following functions is available.
— RUN/STORP transfer

— Auto/Manual transfer

— Select function for Input 2 transfer *

(Remote/Local transfer, Cascade mode transfer, PV select transfer or 2-loop

control/Differential temperature control)

* The function selected at Select function for Input 2 is switchable.

— Interlock release
— Peak/Bottom holds release
— Selection of Autotuning (AT)
— Set data Unlock/Lock

— Direct/Reverse action

— Memory area

Number of Digital input (DI)

Maximum 6 points (4 points when the optional communication (RS-422A) is selected)

Functional setting of Digital input (DI)

Set the desired function at each Digital input (DI).

Setting DI1 DI2 DI3 Dl4 DI5 DI6
0 No function No function No function No function No function No function
1 RUN/STOP RUN/STOP RUN/STOP RUN/STOP RUN/STOP RUN/STOP
2 AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2) | AUTO/MAN (1/2)
3 AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1) | AUTO/MAN (1)
4 AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2) | AUTO/MAN (2)
5 REM/LOC REM/LOC REM/LOC REM/LOC REM/LOC REM/LOC
6 Interlock release | Interlock release | Interlock release | Interlock release | Interlock release | Interlock release
7 Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2) | Hold reset (1/2)
8 Hold reset (1) Hold reset (1) Hold reset (1) Hold reset (1) Hold reset (1) Hold reset (1)
9 Hold reset (2) Hold reset (2) Hold reset (2) Hold reset (2) Hold reset (2) Hold reset (2)
10 |AT ON/OFF (1/2)|AT ON/OFF (1/2)|AT ON/OFF (1/2)|AT ON/OFF (1/2)|AT ON/OFF (1/2)|AT ON/OFF (1/2)
11 | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1) | AT ON/OFF (1)
12 | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2) | AT ON/OFF (2)
13 Unlock/Lock Unlock/Lock Unlock/Lock Unlock/Lock Unlock/Lock Unlock/Lock
14  |Direct/Reverse action | Direct/Reverse action | Direct/Reverse action | Direct/Reverse action | Direct/Reverse action | Direct/Reverse action
15 2 areas
16 |8 areas without SET
17 |8 areas with SET
18 |16 areas without SET|
19 |16 areas with SET
20 Area jump

[ ]: The Setting range of DI2 to DI6 is from 0 to 14. Values 15 or larger cannot be set.

><]: When any of 16, 17, 18, and 19 is set for DI1, DI2 to DI5 (which are crossed out with
<)) are used for switching the Memory area and not settable.

Explanation of functional setting
RUN/STOP:
AUTO/MAN (1/2):
AUTO/MAN (1):
AUTO/MAN (2):

RUN/STOP transfer

Auto/Manual transfer (Common to Input 1/Input 2)
Auto/Manual transfer (Input 1 only)
Auto/Manual transfer (Input 2 only) Y
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REM/LOC:

Interlock release:
Hold reset (1/2):

Hold reset (1):
Hold reset (2):
AT ON/OFF (1/2):
AT ON/OFF (1):
AT ON/OFF (2):
Unlock/Lock:

Direct/Reverse action:

2 areas:
8 areas without SET:

8 areas with SET:

16 area without SET:

16 area with SET:

Area jump:

Only when two inputs are available.

Remote/Local transfer
(Cascade mode transfer, PV select transfer, 2-loop
control/ Differential temperature control)

Release of Interlock

Release of Peak or Bottom hold value (Common to Input
1/ Input 2)

Release of Peak or Bottom hold value (Input 1 only)
Release of Peak or Bottom hold value (Input 2 only)
Autotuning (AT) ON/OFF (Common to Input 1/Input 2)
Autotuning (AT) ON/OFF (Input 1 only)

Autotuning (AT) ON/OFF (Input 2 only)

Set data unlock/lock

Switching between direct and reverse actions (Common
to Input 1/Input 2) 2

Memory area transfer 2 points (without area set signal)
Memory area transfer 8 points (without area set signal) ®
DI2 and DI3 are not settable in this setting.

Memory area transfer 8 points (with area set signal) 4
DI2, DI3 and DI4 are not settable in this setting.

Memory area transfer 16 points (without area set signal) 4
DI2, DI3 and DI4 are not settable in this setting.

Memory area transfer 16 points (with area set signal)
DI2, DI3, DI4 and DI5 are not settable in this setting.
Move to the linked area No.

(If area is not specified, the jump destination is the current
area No. + 1)

1)
2 Only when control action setting for Input 1 or Input 2 is any of 0, 1, 8, and 9.
3 Only when setting of control action of Input 1 or Input 2 is any of 0 and 1.

4 Only when six or more Digital inputs (DI) are available.

Open/Close action of Digital Input (DI)

® RUN/STOP transfer, Auto/Manual transfer, Remote/Local transfer, Set data
unlock/lock transfer and Direct/Reverse action transfer
Functions are selected as follows using the open/close action of the contact.

Differential temperature
control

Function Contact close Contact open
RUN/STOP transfer RUN STOP
Auto/Manual transfer Auto mode Manual mode
Remote/Local Remote/Local transfer Remote mode Local mode
transfer Y PV select transfer 2 Input 2 Input 1
2-loop control/ Differential

temperature control 2-loop control

Cascade mode transfer
(Slave single)

Cascade control Slave single control

Cascade mode transfer
(Master single)

Cascade control Master single control

Set data unlock/lock transfer

Lock Unlock

Direct/Reverse action transfer

Direct action Reverse action

Y Only one of the functions is available

2 When “1: Switch by signal” is selected in Function block No. 58: Selection of PV select trigger (Engineering mode).
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L Switching between Direct/Reverse action is available, only while the instrument
is at STOP. Switching is not available during RUN. Setting the contact at RUN
beforehand will perform switching when the instrument enters the STOP mode.
If “Input 1_Control action” or “Input 2_Control action” is set to “0: PID control
with Autotuning (direct action)” or “1: PID control with Autotuning (reverse
action),” PID action is switched between reverse and direction actions.

LL] The above open/close action can be reversed (reversing the functions of open and
close). Can be set in Function block No. 23: DI logic invert (Engineering mode).

Timing chart of functions

Contact closed —
Contact open — 4

RUN/STOP
Auto/Manual
Remote/Local

PV select transfer
2-loop/Differential
temperature

Cascade

Unlock/lock
Direct/Reverse
action

Up to 200 ms
STOP RUN STOP RUN STOP
Manual Auto Manual Auto Manual
Local Remote Local Remote Local
Input 1 Input 2 Input 1 Input 2 Input 1
Differential Differential

2-loop control temp. control

2-loop control

temp. control

2-loop control

Slave/Master Slave/Master Slave/Master
- Cascade - Cascade -
single single single
Unlock Lock Unlock Lock Unlock

Reverse action | Direct action | Reverse action | Direct action

Reverse action

I NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.

® Interlock release, Peak/Bottom hold release
Through the detection of close edge (rising edge), Interlock state and Peak (or
Bottom) hold values are released.

Timing chart for releasing interlock, peak and bottom hold

Close edge

Contact closed —»

Interlock
Peak/Bottom hold

| Upto 200 ms
\ |
Contact open — J

Interlock state

Interlock release

Peak/Bottom hold state Peak/Bottom hold release

LI NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.
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® Autotuning (AT) ON/OFF
Through the detection of the close edge, Autotuning (AT) ON/OFF is switched.
If Input 1 and Input 2 are common, priority is given to the AT start. (Refer to the table

below.)
Status before AT on/off switching Status after AT on/off switching
Input 1 Input 2 Input 1 Input 2
in PID control in PID control in PID control in PID control
during AT in PID control during AT in PID control
in PID control during AT in PID control during AT
during AT during AT during AT during AT
ON/OFF timing chart of Autotuning (AT)
Up to 200 ms Up to 200 ms

Close edge

Contact closed —»

Autotuning |

\ >
Contact open — J

—

L1

I

OFF

ON |

OFF |

LI NOTE After the contact is transferred, it takes “up to 200 ms” until the action of

this instrument is actually selected.

® Memory area transfer
Selection of Memory area No. can be obtained through such contact status as shown

below.

Memory area No.

DI2

OO |NO(O|R|WIN (-

[N
o

=
[N

=
N

[N
w

l_\
S

=Y
(631

(SN
»

X [X | X |X

X |[X | X | X | X | X |X |[X

—: Open
[ :DIlis15

x: Closed

[ ][_]:DIlis either 16 or 17
[ ][ J[_I: DIlis either 18 or 19
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Memory area transfer timing

* With SET signal -------- First, change the contact status to a desired No. referring to
the above table, and use a Close edge (Rising edge) of the
area SET signal. The area SET signal contact is: DI4 for 8

memory areas and DI5 for 16 memory areas.
Close edge Up to 200 ms

Contact closed —»

Contact open — J

Memory area | Memory area No. A Memory area No. B
A
Memory area transfer

[ NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.
* Without SET signal ---- First select the memory area using contacts, then wait for
0.5 to 5.0 seconds (set in Function block No. 23: Area
switching time (without area set signal) (Engineering mode).

L To change the Memory area without using the SET signal, “External mode” must
be set in Control area Local/External transfer (Operation transfer mode).

@ Area jump

The memory area will be switched to the area set in the “Link area number” in the
Parameter setting mode after the Close edge or Open edge has been detected. If the
“Link area number” is not specified, the area number (which is the current number* +

1) will be selected.
* In case the “Link area number” is not specified and the current control area No. is 16, the
area will not be changed.

Example: If the current control area is “Memory area No. 1” and the “Link area
number” (set in area No. 1) is “No. 5,” the memory area will be changed to
No. 5 from No. 1 after the Area jump.
Control area Control area
( Memory area No. 1™  Memory area No. 5~
Area jump

Link area number
No.5

& J & J

LLY} To perform an Area jump
“Digital input 1 (DI1) Close edge” or “Digital input 1 (DI1) Open edge,” or both of
these must be selected in Select Trigger type for Memory area transfer
(Parameter setting mode).

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 104

Timing chart of Area jump

[Close edge]

Contact closed —»

Contact open — J

[Open edge]

Contact closed —» —T
Contact open —

Area jump

Up to 200 ms

Up to 200 ms

Memory area

Memory area No. A

Memory area No. B

[0 NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.

L] When “Event 1 to 4” are selected at the Select Trigger type for Memory area
transfer in the Parameter setting mode of the memory area, the area jump will
be performed in case the preset event happens.

Relation between Digital Input (DI) and Setting via front keys (or through

communication)

® RUN/STOP transfer

Setting via front keys

or through
communication

Digital Input (DI)

Setting via
or through I Instrument status
communication Digital Input (D1)
RUN RUN
RUN STOP
RUN STOP
STOP STOP
® Auto/Manual transfer
Setting via front keys Setting via

Instrument status

Auto mode

Auto mode

Auto mode

Manual mode

Manual mode

Auto mode

Manual mode

Manual mode

® Remote/Local transfer
Remote/Local transfer

or through
communication

Setting via front keys

Setting via

Digital Input (DI)

Instrument status

Remote mode

Remote mode

Remote mode

Local mode

Local mode

Remote mode

Local mode

Local mode

Priority to STOP

Priority to manual
mode

Priority to Local
mode
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PV select transfer

Setting via front keys

Differential

temperature control

or through Di ?t:}t:?]ga/t'a(lm) Instrument status
communication 9 P
Input 2 Input 2
Input 2 Input 1
Input 2 Input 1
Input 1 Input 1
2-loop control/Differential temperature control transfer
Setting via front keys . .
or through Di i(:\}ulrrlgt}/tla(lDl) Instrument status
communication 9 P
Differential Differential

temperature control

temperature control

2-loop control

2-loop control

Differential
temperature control

2-loop control

2-loop control

Cascade mode transfer

(Slave/Master single control)

Setting via front keys
or through
communication

Setting via
Digital Input (DI)

Instrument status

Cascade control

Cascade control

Cascade control

Slave/Master single
control

Cascade control

Slave/Master single
control

Slave/Master single
control

Slave/Master single
control

® Set data unlock/

lock transfer

Setting via front keys
or through
communication

Setting via
Digital Input (DI)

Instrument status

Unlock state

Unlock state

Unlock state

Lock state

Unlock state

Lock state

Lock state

Lock state

L] Functions like “Interlock release”,

on/off”,

” o«

Peak hold/Bottom hold release”,
Memory area transfer (with SET signal)”, and “Area jump” basically

Priority to Input 1

Priority to 2-loop
control

Priority to
Slave/Master single
control

Priority is given to
lock status

Autotuning

conform to the operation via front keys, through communication, or via digital

inputs.

Parameter setting

@ DIl function selection [Engineering mode: Function block No. 23 (Fr23)]

Data range

Factory set value

Parameter symbol

1cr oG

(] SL (I EE
2:
3:
4:
5:
6:
7

No function
RUN/STOP transfer
Auto/Manual transfer (Common to Input 1 and 2)
Input 1_Auto/Manual transfer
Input 2_Auto/Manual transfer Y
Remote/Local transfer ?
(Cascade mode transfer, PV select transfer,
2-loop control/Differential temperature control)
Interlock release
Hold reset (Common to Input 1 and 2)
8: Input1l Hold reset

0

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022




I 126

9: Input 2_Hold reset V

10: Autotuning (AT) (Common to Input 1 and 2)

11: Input 1_Autotuning (AT)

12: Input 2_Autotuning (AT) Y

13: Set data unlock/lock transfer

14: Direct/Reverse action transfer

15: Memory area transfer (2 points, without area set signal)
16: Memory area transfer (8 points, without area set signal)
17: Memory area transfer (8 points, with area set signal)
18: Memory area transfer (16 points, without area set signal)
19: Memory area transfer (16 points, with area set signal) ¥
20: Area jump

9 Only when two inputs are available
2 The function selected in Select function for Input 2 is switchable.
3 Only when six or more Digital inputs (DI) are available (Only when optional communication is not selected)

@ DI2 function selection [Engineering mode: Function block No. 23 (Fn23)]

Parameter symbol Data range Factory set value

) | No function 0
di 5.2

RUN/STOP transfer

Auto/Manual transfer (Common to Input 1 and 2)
Input 1_Auto/Manual transfer

Input 2_Auto/Manual transfer Y

Remote/Local transfer ?

(Cascade mode transfer, PV select transfer,
2-loop control/Differential temperature control)
6: Interlock release

7: Hold reset (Common to Input 1 and 2)

8: Input 1_Hold reset

9: Input 2_Hold reset V

10: Autotuning (AT) (Common to Input 1 and 2)
11: Input 1_Autotuning (AT)

12: Input 2_Autotuning (AT) ¥

13: Set data unlock/lock transfer

14: Direct/Reverse action transfer

aprwhRo

1 Only when two inputs are available
2 The function selected in Select function for Input 2 is switchable.

@ DI3 function selection [Engineering mode: Function block No. 23 (Fr23)]

Parameter symbol Data range Factory set value
" C1 3 Same as DI2 function selection 0
[ B |

@ DI4 function selection [Engineering mode: Function block No. 23 (Fr23)]

Parameter symbol Data range Factory set value
" Crou Same as DI2 function selection 0
or e

@ DI5 function selection [Engineering mode: Function block No. 23 (F~23)]

Parameter symbol Data range Factory set value
) C)c Same as DI2 function selection 0
or o Je J

L} “DI5 function selection” will not be displayed when the optional communication
function is selected.

@ DI6 function selection [Engineering mode: Function block No. 23 (Fr23)]

Parameter symbol Data range Factory set value
1 ) E Same as DI2 function selection 0
or JL

[LL] “DI6 function selection” will not be displayed when the optional communication
function is selected.
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@ Dl logic invert [Engineering mode: Function block No. 23 (Fn23)]

Parameter symbol Data range Factory set value
] 1 M), |Ot031 0
dl I Iy 0: No logic invert

+1: RUN/STOP transfer
+2: Auto/Manual transfer
+4: Remote/Local transfer *
(Cascade mode transfer, PV select transfer,
2-loop control/Differential temperature control)
+8: Set data unlock/lock transfer
+16: Direct/Reverse action transfer
To select two or more functions, sum each value.

* The function selected in “Select function for Input 2” can be switched.
LY To display “DI logic invert,” Digital input must be specified at the time of order.

@ Areaswitching time (without area set signal) [Engineering mode: Function
block No. 23 (Fa23)]

Parameter symbol Data range Factory set value

P M 1to 5 seconds 2
C’I (N

L] “Area switching time (without area set signal)” is available when any one of 15,
16, and 18 are set in “DI1 function selection”.

@ Control area Local/External transfer [Operation Transfer Mode]

Parameter symbol Data range Factory set value
) /[ |tof:Local mode Lol
[ Eur: External mode

L} To display “Control area Local/External transfer”, choose “15, 16, or 18” in DI1
function selection.

M When “External mode” is set in “Control area Local/External transfer,” control
area cannot be switched via key operations.
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Setting procedure

*Press the SEBkey untdl Parameter setting mode
is displayed. pressing without releasing your
TO enter the Englneerng mode finger from the key to enter the Setting lock mode.

Menitor & SV setting mode Setting lock mode

= Y
i PV/SV monitor CDSet data unlock/lock transfer !
| SET, |
/ /

| B0k Loll| ™| Lol | @D <

m !
| <« on ofFF |
1 Lock state Unlock state |
1 Operation transfer mode |
‘ RUN/STOP transfer 1
‘ monE <) + MoDE
1 (2 sec. or more) P ,/ 5 Y ,’ 5 (2 sec. or more) i
} rUn 5MaP i
ik RUN STOP J

Engineering mode

Function block No.10 Function block No.23

[Cisplay] [Digital input] Di1 function salection DI2 function selection D13 function selection
1 | | Cl | [y 1 C)
Fril (& JFadd (&gl 5L 11 & 4 5.7 & 4 5L
d5P | e d! 5’6’5’6’5’ Coooo CO0Coo
Set function of Di1 Set function of DI2 Set function of DI3
Area switching time
{without area set signal) DI logic invert Di6 funclion selection DIS funciion selecion Di4 function selection
I Y| 11 Ky ] ] | | | |
&M MED | dI N & |dl5L6& dJ GL5.& |dl 5LY |
nnmn Inlninlninl Inininininl Inininininl ﬂﬂﬂﬂﬂ
[N[=INN] [NIN] R[N [N[=IN] N [N[=IN] N [N {=N[N]
Set area Set DI logic nvert Set function of DIB Set function of DIS Set function of DI4
switching time

Setting end

* Next parameter is displayed.

e Press SET and <MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)/Set value (SV) Monitor)

e Select RUN on the RUN/STOP transfer.

o Select lock on the Set data unlock/lock transfer.
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5.3 Correcting Input

PV bias can be used for Input correction. The PV bias is used to compensate the
individual variations of the sensors or correct the difference between the Measured
value (PV) of other instruments.

Description of function

® PV bias

PV bias adds bias to the Measured value (PV).
Setting example of PV bias:

When measuring the same type of load by using different sensors, the Measured
value (PV) will be displayed differently based on the features of sensors:

SC-F71 [A]: 200 °C SC-F71[B]: 198 °C

To correct the Measure value (PV) of SC-F71 [B], add bias of +2 °C by PV bias:
Displayed value = Measured value (PV) + PV bias =198 °C + 2 °C = 200 °C

200 °C 198 °C Temperature

SC-F71 SC-F71
[A] (B] 200 °C
198 °C

Sensor A Sensor B
{/ W,
Load A Load B 2°C
0°C
® PV ratio

PV ratio is a multiplier to be applied to the Measured value (PV).

Setting example of PV ratio:

PV ratio can be used to display 200 °C by adding 2 °C when the actual Measured
value (PV) is 198 °C but the displayed value remains 0 °C when the actual PV is
0 °C. (The displayed value changes from 0 °C to 2 °C by PV bias setting.)

Displayed value = Measured value (PV) x PV ratio = 198 °C x 1.010 = 199.98 °C
Error between PV and

PV after using PV ratio displayed value is reduced.
Temperature PV ratio ( x 1.010)
200°Cr---—~f---------#
198°Cr-——-——~f-—~—""~"~—=

PV change
0'°C a Time

PV and the displayed value is matched at 0 °C.
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® When setting PV bias and PV ratio at the same time

[Example] Temperature . + .
When PV bias = 15 °C and 90°Cl-------- _(_P_V_x I_’Y_rz_aho [1.500]) + PV bias
Measured value (PV) =50 °C
If PV ratio = 0.700

Displayed value =50 x PV x PV ratio [0.700]) + PV bias
0.700 + 15 = 50 °C 50°C|------ S
|
PV ratio = 1.500 . PV change
Displayed value =50 x N I f
1.500 +15=90"°C 0°C I Time

Parameter setting

@ Input 1 PV bias [Setup Setting Mode: Setting group No. 21 (52 )]

Parameter symbol Data range Factory set value
| 0 }_ - (Input 1_Input span) to +(Input 1_Input span) 0
I. [N (When Control with PV select:

- (PV select input span) to +( PV select input span))
[Varies with the setting of the Decimal point position.]

@ Input 2 PV bhias (RS bias) [Setup Setting Mode: Setting group No. 22 (5-22)]

Parameter symbol Data range Factory set value
| ] Input 2_PV bias 0
L. [N - (Input 2_Input span) to +(Input 2_Input span)
RS bias

- (Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]

[L] When Remote setting input is supplied, it is displayed as RS bias.

LLY Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode).

@ Input 1 PVratio [Setup Setting Mode: Setting group No. 21 (52 /)]

Parameter symbol Data range Factory set value

"' PP 0.500 to 1.500 1.000

@ Input 2 PV ratio [Setup Setting Mode: Setting group No. 22 (5~22)]

Parameter symbol Data range Factory set value
E ] ’U Input 2_PV ratio: 0.500 to 1.500 1.000
rn RS ratio: 0.001 to 9.999

L] When Remote setting input is supplied, it is displayed as PV ratio.

L] Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode).
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Setting procedure

Setup setting mode

Monitor & SV
Setting group No.21

setting mode @ea Setting group No.10
PV/SV monitor . [Display] [Input 1] Input 1_PV bias
J0nM MODE 1 — _ SeT |
CE.0)| woee |G 1] J5Ac | €D 11 Ph| 6D
0o d5P 1P o000 | (roies
| Set PV bias
)
In the case of (Several
two inputs imes) |\ the case of NPUt1 PV ratio
/\ two inputs
. PR
6@ In the case of one input mnoonrnn <
* Next parameter is displayed. Set PV ratio
* Press G and <YIODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
Y
Setting group No.22
[Input 2] Input 2_PV bias Input 2_PV ratio
Iy | ] | ]
Erdd & |7 PLL.& |7 PR
c. i naP 0000 awe | 0 1000
Set PV ratio

Set PV bias

( Setting end )«

* Next parameter is displayed.

* Press G and <§IODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
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5.4 Preventing the Input Flicker

To prevent the input flicker, PV digital filter with the first-order lag calculation is
provided.

Description of function

PV digital filter is software designed to reduce variance of PV caused by noise. Effect
of Input noise can be reduced by setting time constant of PV digital filter based on the
controlled object requirement and its level of noise. Setting a value too small leads to
a poor result of PV digital filter; just as an input response will be poor when setting a
value too large.

Actual PV Pulse input by noise

Input amplitude

o Filtered input
o amplitude
|

N —

PV after setting
PV digital filter

Parameter setting
@ Input 1_PV digital filter [Setup Setting Mode: Setting group No. 21 (572 /)]

Parameter symbol Data range Factory set value
| arCc 0.0 to 100.0 seconds 0.0
l. (N 0.0: Filter OFF

@ Input 2_PV digital filter (RS digital filter) [Setup Setting Mode: Setting group
No. 22 (5-22)]

Parameter symbol Data range Factory set value

| | F 0.0 to 100.0 seconds 0.0
C. (] 0.0: Filter OFF

L] When Remote setting input is supplied, it is displayed as RS digital filter.

L] Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode).

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 133

Setting procedure

Monitor & SV Setup setting mode
setting mode @ea Setting group No.10 Setting group No.21 Input 1_
PV/SV monitor N [Display] [Input 1] PV digital filter
‘IE! | <mope |C I —_ 1 SeT | IC
280 | <= |54 10 S50 [ 1 d
mnn [ (Twice) InInininlnl
(AN} dSID I l’IP (NN
| Set PV digital filter
In the case of SET
two inputs CD
(Several In the case of
times) two inputs
693 In the case of one input

( Setting end )<

* Next parameter is displayed.

* Press G and <§/ODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

\
Setting group No.22

[Input 2] Input 2_PV bias
C-o7 |@|7 JF &
ance LEe. dE L g e
c. ! aP| aie | DOOOD o
SetPV bias * Next parameter is displayed.

* Press @) and <IODE keys simultaneously to return to

the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

5.5 Inverting the Input

If the instrument is a current/voltage input type, the proportional relation between the

input current (voltage) and the displayed value can be inverted.

Description of function

Reverse setting (Input range high < Input range low) of Input range high and low is
not available on the instrument. However, with the Input invert function, the display
relation to the input can be inverted.

Example: with/without invert function for voltage input 0 to 5 V
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Displayed value
(Input range)

150 The left graph illustrates
the signal when Input
voltage is 5 V.

The displayed value
without the Invert function
is “10.”

The displayed value with
the Invert function is “150.”

Input voltage [V]

10

Without invert 0

I

|

I

|

I

|

I

1

|

I

:
a4

I

|
9
0

With invert S
Parameter setting

@ Input 1 _Inverting input [Engineering mode: Function block No. 21 (Fr2 /)]

Parameter symbol Data range Factory set value
11 Ny 0: Unused 0
I 1INy 1: Used

L] To display “Input 1_Inverting input”, choose “Current” or “Voltage” in Function
block No. 21: Input 1_Input type (Engineering mode).

® Input 2_Inverting input [Engineering mode: Function block No. 22 (Frc?2)]

Parameter symbol Data range Factory set value

Y, 0: Unused 0
. 1INy 1: Used

L] To display “Input 2_Inverting input”, choose “Current” or “Voltage” in Function
block No. 22: Input 2_Input type (Engineering mode).

L} Not displayed when “No function” or “Remote setting input” is selected in
Function block No. 58: Select function for Input 2 (Engineering mode).
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Setting procedure
"Press the @ET key untidl Parameter setling mode
is displayed. Keep pressing without releasing your

To enter the Engineering mode finger from the key 1o enter the Setting lock mode.
Monitor & SV setting mode Setting lock mode b
PV/SV monitor Set data unlock/lock transfer
OA0feen| L olK]| 8 [ | olK|ED:<ues
[0 f« an aFF
Lock state Unlock state

|

|

|

|

|

Operation transfer mode '
RUN/STOP transfer |
|

|

|

/

—_———— e — - — - — - — -

MODE (Gen) + moDE
2 55, or more) N 'Q ,/ S N 'Q ,/ S (2 sec. or more)
rUn &M aoP
\ RUN STOP
Monitor & SV Setup setting mode
setting mode Setting group No.10 Setting group No.21
PV/SV monitor [Display] [Input 1]
I ] | I Y | V)
Fr 10 JFad |l | & | 1IN
d5P | e AP | Sy | O0CCOD
| Set Inverting input
In the case of SET, i
two inputs CD In the case of two inputs
D -
@< In the case of one nput

s Next parameter is displayed.

¢ Press (5e7) and {MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

s Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlock/lock transfer.

\J
Setting group No.22

[Input 2] Input 2_Inverting input
1 hlb/
Sf—i(_:’(_:’ < 2 L:’ ALY €D Setting end
1 _ winlnlnln
E" ! HP (Tuace) Huudd * Next parameter is displayed.

Set Inverting input « Press (5e1) and MODE keys simultaneously to retum

to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

s Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlock/lock transfer.
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5.6 Extracting Square Root of Input

Square root extraction can control flow by sending the output signal directly from a
differential pressure type flow transmitter to instrument. By setting PV low input cut-
off, Square root extraction will not be performed for the Measured value below the
set value of PV low input cut-off.

Description of function

@ Square root extraction

When using a differential pressure type flow transmitter, the Measured value (PV)
is computed by Square root extraction.

Equation: Measured value (PV) = +/(Input value*) x PV ratio + PV bias

* Qutput from . A PV to be used for
. . PV low input cut-
differential pressure — off - (Square root — flow control and
type flow transmitter extraction) displayed

® PV low input cut-off

The result of square root extraction become “0” when the Measured value (PV) drops
below the set value of the PV low input cut-off. Output is not produced when the
result of square root extraction is zero (0).

When input signal square root extraction is used for in flow control, etc., the Square
root extraction result varies widely at the Low measured value range. The Measured
value less than the PV low input cut-off is ignored to compute control output in order to
prevent control disturbance caused by input variation at Low measured value range.

Output
100% - |

707% |-~

50% |- --
When set value of the PV . |

low input cut-offis 0% - .

0% 50% 100% Input

— When set value of the PV low input cut-off is 15%

Parameter setting

® Input 1_Square root extraction [Engineering mode: Function block No. 21 (Fnd /)]

Parameter symbol Data range Factory set value
| cCrho 0: Unused 0
. JNn 1: Used

L] To display “Input 1_Square root extraction”, choose “Current” or “Voltage” in
Function block No. 21: Input 1_Input type (Engineering mode), AND choose “0
to 2” in Function block No. 51: Input 1_Control action (Engineering mode).
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@ Input 2_Square root extraction [Engineering mode: Function block No. 22 (F~2d)]

Parameter symbol Data range Factory set value
= Cn 0: Unused 0
. JnR 1: Used

L1 To display “Input 2_Square root extraction,” choose “Current” or “Voltage” in
Function block No. 22: Input 2_Input type (Engineering mode), AND choose “0
to 1: PID control” in Function block No. 52: Input 2_Control action
(Engineering mode).

L] Not displayed when “No function” or “Remote setting input” is selected in
Function block No. 58: Select function for Input 2 (Engineering mode).

@ Input 1 PV low input cut-off [Setup Setting Mode: Setting group No. 21 (52 /)]

Parameter symbol Data range Factory set value
| ‘D 1 0.00 to 25.00% of Input 1_Input span 0.00
l. [ (When Control with PV select: 0.00 to 25.00% of PV select
input span)

L} To display “Input 1_PV low input cut-off”, choose “Voltage/Current input” in Input
type, AND choose “1: Used” in Function block No. 21: Input 1_Square root
extraction (Engineering mode).

@ Input 2_PV low input cut-off [Setup Setting Mode: Setting group No. 22 (5n22)]

Parameter symbol Data range Factory set value
E o) r 0.00 to 25.00% of Input 2_Input span 0.00
R I (When Control with PV select: 0.00 to 25.00% of PV select
input span)

L1 To display “Input 2_PV low input cut-off”, choose “Voltage/Current input” in Input
type, AND choose “1: Used” in Function block No. 22: Input 2_Square root
extraction (Engineering mode).

L] Not displayed when “No function” or “Remote setting input” is selected in
Function block No. 58: Select function for Input 2 (Engineering mode).
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Setting procedure

*Press the G<1) key until Parameter setting mode is
displayed. Keep pressing without releasing your

Operation transfer mode

To enter the Engineering mode finger from the key to enter the Setting lock mode.
T - - - - - - - /- -T/-T/moTmo T T T T s T T e T T
" Monitor & SV setting mode Setting lock mode |
PV/SV maonitor Set data unlock/lock transfer !
G T |
'_38_3(4sec.ormore:) LUE"‘/ o LUE,'\/ €@+<MODE|
M - : |
U< or oFF |
_— |
Lock state Unlock state |
|
i

|

\

|

\

|

\

\

} (2 sec. or more) Q ,/ 5 Q ,/ 5 (2 sec. or more)
| » e~
|

\

RUN/STORP transfer
<mobE (Ger) + <MoDE!
|
> ——
L 5P |
RUN STOP )
¥
Engineering mode
Function block No.10 Function block No 21 Input 1_
[Display] [Input 1] Square root extraction
C 1 A (C_ 1 SeT ] 0| (A
] >l mc CD> l. 5UH\
| mrrr
d5P| Gower I A LU In &Zfﬁp"ﬁtd
Set Square root extraction SeT
D
E€D In the case of two inputs <MoDE
Function block No.22 Input 2_
[Input 2] Square root extraction
I | 7 ]
G)Mooe | [ c. 50K
E} 1 P mnrrmm
L oo In the case of
: two inputs @EB
Set Square root extraction
¥

Monitor & SV Setup setting mode

setting mode Setting group No.10 Setting group No_21 Input 1_

PV/SV monitor @@ [Display] [Input 1] PV low input cut-off
0 M| uo 1 A~ | cen) | | O T
°8.0 <moE. S5 10 N 521 @)1 PLL

r [} F A
5! DP dEP I HP t(m(g) (N[N/ERN N
. Inthe case Set PViow
* In the case of two inputs (sgv?al of two inputs _ input cut-off
Setting group No_22 Input 2__ times) .
[Input 2] PV low input cut-off (B€D) In the case of one input
(Several times)
| sect) | J O I | (Ger
S5ndd |& 2 PLL &
| (Several BInInInIn
E,' ' HP times) dul.uy * Next parameter is displayed.
Set PV low o Press (&) and {MODE keys simultaneously to retum
input cut-off to the Measured value (PV)YSet value (SV) Monitor.

(The MONI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
+ Select lock on the Set data unlock/lock transfer.
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5.7 Changing Error Handling at Input Error

The measures for input errors can be selected from Input burnout direction, Input
error determination point, Manipulated output value at Input error, PV flashing display
at input error, and Input error status output.

Description of function

If the measured value (PV) exceeds the Input error determination point (high or low),
the action predefined at “Action (high and low) input error” will be taken. Input error
status signal can be output from OUT1 to OUT3 and DO1 to DO4.

) NOTE In manual mode and control stop mode, action and output will not be
taken for input errors.

® Input error determination point is set within the input range

Input display range
(Setting range of Input error determination point)
Unde e Input range low Input range high Over-scale
L 5% of Input range 5% of oooon
Measured [Flashing] input span (nput span) input span [Flashing]
value (PV) < »a e e
display Measured value Measured value
(PV) [Flashing]® (PV) [Flashing]®
Action area at input error Action area at input error

| A ;

! Input eror determination  Input error determination !

| point (low) point (high) |

Manipulated output at Input error Latest output Manipulated output at Input error
<« . Auto mode (AUTO): T >
Manipulated ‘ . Manipulated output value »
output (MV) l_ ChO?Se either (MV) obtained by PID contral Choose ?I‘th er _l
) Latest output | "I Latest output ! "
bt ot Low limit output ON? High limit output ON
‘Downscale direction Bumout Upscale direction’
direction?®

! Flashing can be suppressed by setting Function block No. 10: PV flashing display at input
error (Engineering mode).

2 Refer to “Details of OUT1 to 3 as well as DO1 to 4 logic calculation selection” in 6.1
Changing Output Assignment for Input error status output.

3 Setting Burnout direction is available for thermocouple input and low voltage input (0 to 10
mV DC, 0 to 100 mV DC). Actions of other input types are fixed as follows.
RTD input: Upscale
High voltage/Current inputs: Downscale (Indicates value near 0)

2 Refer to the Input range table for the input range of each input.
-2~ Refer to 6.1 Changing Output Assignment for Input error status output.
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® Input error determination point is set outside the input range
Input display range

(Setting range of Input error determination point)
Unde e Input range low Input range high Over-scale
wnanns 5% of Input range 5% of ooGon
Measured [Rashing] input span (input span) input span [Flashing]
value (PV) -« > :
display . Measured Measured |
| value (PV) value (PV) |
' [Flashing]" [Aashing]?
Action area at Action area at
input error input error
Input error determination Input error determination
point (low) point (high)
Manit;:ulatet:d output Manipulated output
at Input error
p Latest output at Input emror
Manipulated Choose | Auto mode (AUTO)Manipulated output value (MV) Choose
output (MV) l_either obtained by PID control either j
" Latestoutput | "|Latest output
Input error T Ty ey ——
status output Low limit output High limit output
ON2 ON2
Downscale direction Bumout Upscale direction
N direction? -

Y Flashing can be suppressed by setting “PV flashing display at input error” in Function block No. 10 (Engineering
mode).

2 Refer to “Details of OUT1 to 3 as well as DO1 to 4 logic calculation selection” in 6.1 Changing Output Assignment
for Input error status output..

3 Setting Burnout direction is available for thermocouple input and low voltage input (0 to 10 mV DC, 0 to 100 mV
DC). Actions of other input types are fixed as follows.
RTD input: Upscale

High voltage/Current inputs: Downscale (Indicates value near 0)

-2~ Refer to the Input range table for the input range of each inpuit.

-5~ Refer to 6.1 Changing Output Assignment for Input error status output.

L] In the case of control with dual inputs, the action at input error is conducted
independently on each of Input 1 and Input 2. However, exceptional cases are
shown below in which Action at input error may be slightly different.

@ Cascade control
Switching is possible between Cascade control and Master single control or Cascade control
and Slave single control. Action at input error of each case is as follows.

Cascade control

Master single control

Slave single control

Input error
determination

e Input 1 is determined at
Input 1_Input error
determination point.

e Input 2 is determined at
Input 2_Input error
determination point.

Whichever is triggered by

input error.

Input 1 is determined at
Input 1_Input error
determination point.

Input 2 is determined at
Input 2_Input error
determination point.

Action at input error

Action selected for
Input 1_Action input error.

Action selected for
Input 1_Action input error.

Action selected for
Input 1_Action input error.

Manipulated output
value at input error

Input 1_Manipulated output
value at input error

Input 1_Manipulated output
value at input error

Input 1_Manipulated output
value at input error
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[Action at input error for cascade control]
The settings of Action at input error high and low are conflicting each other and when
both Input 1 and Input 2 go to an input error state.

Input 1_Action input error

Input 2_Action input error

Control action

1: Manipulated output value at
input error (Manual mode)

2: Manipulated output value at
input error (Auto mode)

Input 1_Manipulated output value at
input error” is output in Manual mode

2: Manipulated output value at
input error (Auto mode)

1: Manipulated output value at
input error (Manual mode)

“Input 1_Manipulated output value at
input error” is output in Auto mode

0: Control continues

1: Manipulated output value at
input error (Manual mode)

Input 1_Manipulated output value at
input error” is output in Manual mode

1: Manipulated output value at
input error (Manual mode)

0: Control continues

Input 1_Manipulated output value at
input error” is output in Manual mode

0: Control continues

2: Manipulated output value at
input error (Auto mode)

“Input 1_Manipulated output value at
input error” is output in Auto mode

2: Manipulated output value at
input error (Auto mode)

0: Control continues

“Input 1_Manipulated output value at
input error” is output in Auto mode

® 2-loop control/Differential temperature control

Input 1 is abnormal

Input 2 is abnormal

Input error determination

Input 1 is determined at Input 1_
Input error determination point.

Input 2 is determined at Input 2_ Input
error determination point.

Action at input error

Action selected for Input 1_Action
input error.

Input 1 side:

“Input 1_Manipulated output value at
input error” is output [fixed]

Input 2 side:

Action selected for Input 2_Action
input error.

Manipulated output value at
input error

Input 1_Manipulated output value at
input error

Input 1_Manipulated output value at
input error
Input 2_Manipulated output value at
input error

@ Input circuit error alarm

Input 1 is abnormal

Input 2 is abnormal

Input error determination

Input 1 is determined at Input 1_
Input error determination point.

Input 2 is determined at Input 2_ Input
error determination point.

Action at input error

Action selected for Input 1_Action
input error.

Manipulated output value at input
error

Input 1_Manipulated output value at
input error

Even if Input 2 is in input error, Action
at input error will not be taken. 9

9 When (Input 2 — Input 1) exceeds the Input circuit error alarm set value, Action at input error is the action defined in

Input 1_Action input error.

® Control with PV select

Input 1 is abnormal

Input 2 is abnormal

Input error determination

Input 1 is determined at Input 1_
Input error determination point.

Input 2 is determined at Input 2_ Input
error determination point.

Action at input error

When the Input 1 is used:

Action selected for Input 1_Action
input error.

When the Input 2 is used:

No Action at input error

When the Input 1 is used:

No Action at input error

When the Input 2 is used:

Action selected for Input 1_Action input
error.

Manipulated output value at input
error

Input 1_Manipulated output value at
input error

Input 1_Manipulated output value at
input error
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Parameter setting

@ PV flashing display at input error [Engineering mode: Function block No. 10
(Fr iD)]

Parameter symbol Data range Factory set value
aC m] 0: Flashing display 0
oo 1: Non-flashing display

® Input 1_Input error determination point (high) [Engineering mode: Function
block No. 21 (F~c /)]

Parameter symbol Data range Factory set value
| 0 1/ Input 1_Input error determination point (low) to Input 1_Input range high
. Qv Input 1_Input range high + (Input 1_5% of input span) + (Input 1_5% of input span)
[Varies with the setting of the Decimal point position.]

@ Input 1_Input error determination point (low) [Engineering mode: Function
block No. 21 (FA2 1)]

Parameter symbol Data range Factory set value
| 1IN Input 1_Input range low - (Input 1_5% of input span) * Input 1_Input range low
l. iy to Input 1_Input error determination point (high) - (Input 1_5% of input span)

[Varies with the setting of the Decimal point position.]
* When Input type of Input 1 is RTD, low limit value is about 2 Ohms.
(Pt100: -245.5 °C (-409.8 °F), JPt100: -237.6 °C (-395.7 °F))

® Input 2_Input error determination point (high) [Engineering mode: Function
block No. 22 (F~2d)]

Parameter symbol Data range Factory set value
F, 1/ Input 2_Input error determination point (low) to Input 2_Input | Input 2_Input range high
E. ov range high + (Input 2_5% of input span) + (Input 2_5% of input span)
[Varies with the setting of the Decimal point position.]

LL] Not displayed when “No function” or “Remote setting input” is selected in
Function block No. 58: Select function for Input 2 (Engineering mode).

@ Input 2_Input error determination point (low) [Engineering mode: Function
block No. 22 (FA22)]

Parameter symbol Data range Factory set value
= DN Input 2_Input range low - (Input 2_5% of input span) * Input 2_Input range low
C. Ly to Input 2_Input error determination point (high) - (Input 2_5% of input span)

Varies with the setting of the Decimal point position.
* When Input type of Input 2 is RTD, low limit value is about 2 Ohms.
(Pt100: -245.5 °C (-409.8 °F), JPt100: -237.6 °C (-395.7 °F))

L] Not displayed when “No function” or “Remote setting input” is selected in
Function block No. 58: Select function for Input 2 (Engineering mode).

® Input 1_Burnout direction [Engineering mode: Function block No. 21 (Fr2 /)]

Parameter symbol Data range Factory set value
| _C 0: Upscale 0
. ;:' o 1: Downscale

L} To display “Input 1_Burnout direction”, choose “thermocouple (TC)” or “Low
voltage (0 to 100 mV DC, 0 to 10 mV DC)” in Function block No. 22: “Input
2_Input type” (Engineering mode), AND choose “0, 1, 2, 8 or 9” in Function block
No. 51: Input 1_Control action (Engineering mode).
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@ Input 2_Burnout direction [Engineering mode: Function block No. 22 (Fr2?2)]

Parameter symbol

Data range

Factory set value

c. bob5

0: Upscale
1: Downscale

0

LY To display “Input 2_Burnout direction”, choose “Thermocouple (TC)” or “Low
voltage (0 to 100 mV DC, 0 to 10 mV DC)”in Function block No. 22: “Input
2_Input type” (Engineering mode), AND choose “0, 1, 8 or 9” in Function block
No. 52: Input 2_Control action (Engineering mode).

L1 nput 2_Input type is not displayed when “No function” is selected in Function

block No. 58: Select function for Input 2 (Engineering mode).

@ Input 1_Action (high) input error [Engineering mode: Function block No. 51

(FAS 0]

Parameter symbol

Data range

Factory set value

HaoV E

0: Control continues (with the latest output)

1: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and the
Input 1_Manipulated output value at input error is output.

2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1_Manipulated output value at input error of is output. When
the error is recovered, the operation mode is switched to the
PID control.

2

® Input 1_Action (low) input error [Engineering mode: Function block No. 51

(FRS D]

Parameter symbol Data range Factory set value
| H VINC 0: Control continues (with the latest output) 2
IR RA N 1: Manipulated output value at input error (Manual mode)

The operation mode is switched to the Manual mode and the
Input 1_Manipulated output value at input error is output.

2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the
Input 1_Manipulated output value at input error of is output.
When the error is recovered, the operation mode is switched
to the PID control.

® Input 2_Action (high) input error [Engineering mode: Function block No. 52

(FnS5a)]

Parameter symbol

Data range

Factory set value

cHaV E

0: Control continues (with the latest output)

1: Manipulated output value at input error (Manual mode)
The operation mode is switched to the Manual mode and the
Input 1_Manipulated output value at input error is output.

2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1_Manipulated output value at input error of is output. When
the error is recovered, the operation mode is switched to the
PID control.

2

L1} To display “Input 2_Action (high) input error”, choose “2-loop control/Differential
temperature input” in Function block No. 58: Select function for Input 2
(Engineering mode).
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® Input 2_Action (low) input error [Engineering mode: Function block No. 52

(FRS)]

Parameter symbol Data range Factory set value

E q 1IN 0: Control continues (with the latest output) 2
JITy 1: Manipulated output value at input error (Manual mode)

The operation mode is switched to the Manual mode and the
Input 1_Manipulated output value at input error is output.

2: Manipulated output value at input error (Auto mode)
The operation mode remains in the Auto mode and the Input
1 Manipulated output value at input error of is output. When
the error is recovered, the operation mode is switched to the
PID control.

L1 To display “Input 2_Action (low) input error”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode).

@ Input 1_Manipulated output value at input error [Engineering mode: Function
block No. 51 (Fr5 /)]

Parameter symbol Data range Factory set value
| F, ~ M Heating/Cooling PID control: -105.0 to +105.0% Heating/Cooling PID
I. b (N} Other control: -5.0 to +105.0% control: 0.0
Other control: -5.0

L} For Heating/Cooling PID control, output is produced from the heat side when the
setting is positive (+) and output is produced from the cool side when the setting
is negative (-).

@ Input 2_Manipulated output value at input error [Engineering mode: Function
block No. 52 (Fn52)]

Parameter symbol Data range Factory set value

O M | 50to+105.0% -5.0
c. P5M

L} To display “Input 2_Manipulated output value at input error”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).
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Setting procedure

*Press the 3 key until Parameter setting mode
5 displayed pressing without releasing your

To enter the Engineering mode finger from the key to enter the Setting lock mode.
Monitor & SV setting mode
PV/SV monitor

Setting lock mode
Set data unlock/lock transfer

[ I
f ql . G Y 7 @@+<MODE!
\ E’Eu (4secormae)l | O\ LoLn |
i 0« o oFF |
i Lock state Unlock state |
i Operation transfer mode i
RUN/STOP transfer
‘ <MoDE (5<) + MODE'
1 (2sec ormore) N P,/S P,/S (2 sec. or more) !
f LU S5 oP !
| RUN STOP )
Engineering mode
Function block No. 10 PV flashing display
lﬁwhﬂ at input emror
€ _
Fr il oy | 5o | Fsong
d5P |« L0000
(Twice) GET Set PV flashing
((:ﬂelﬂ Setqutgur ) (S_Cew?:i tisﬂayainmllmt?r
mes) o Do G cton fimes) Canlinue seliing
Input 1_input emor Input 1_Input emor
Function block No.21 determination point determination point Input 1_
[Input 1] C {high) {low) Bumout direction
M= = . 1 SET)
| | 1/ | 1IN "
Frc | (everatmes) . PoVv| & || PUN & A b5 | wsing
LinP 0420.0 -020. 0 00000
Set Input error Set Input eror Set Bumout direction
EEE‘%Tdmmqmmmmi determination point
Confinue dftwo [ fimes) {low) Set Input 2or continue other seffing
seliting inpuls
Input 2_Input emor Input 2_Input emmor
Funclion block No.22 determination point deflenmallon point Input 2_
~ [mput2] C 3 {high) Bumout direcion
SeT)
Frdd [e=imad Pol/| & |2 F"UN D | boh | masm
2o AP 04ca. o -020. O 0oooo
| Contin @3 Set Input emor Set Input emmor Seat Bumout direction
setting determination point determination point
Sel action al {Several {high) {ow) _ .
npul emor v times) Canlinue selfing

Press [~ or [\keys according to the sefting tem. Preceed to Fn10 or Fn51, whichever is appropriate.

Function block No.51 Input 1_Action {high) Input 1_Action (low) Input 1_ Manipulated
[Input 1_Control] CD input emor input emmor outpulvalueatinptﬂennr
Fr5 | w | HovE| € || AUNE| & | PSH Endscling

| r N onnnno r'ar'ann:: 7
[ CU_H A [ . UU
N CD Se‘lAchnn (high) Sat Action (low) Set Manlpuhled outpul
n case put emror input emor value at input emmor
Continue dftwo Mﬂ Set Input 2 or continue olher setfing

seifing nputs Input 2

Function block No.52 Input 2_Action (high) Input 2_Action (low) Manipulated output
[Input 2_Conirol] input emmor nput eror value at input emor
FrSC | & 2 AoVt & |7 AUNE| & 2. PSH v seng

c. Lonl Looos 0o -005.0
- @3 Set Action (high) Set Action (low) Set Manipulated oulput
. input emmor input emor value at input ammor
v fimes) Canlinue setfing

Press [~or [\keys according to the sefting item.
Preceed to Fn10 or Fn21, whichever is appropriate.

Setting end )«

* Next parameter is displayed.

¢ Press&E<h) and ¢MODE keys simultaneously to retum to the Measured value (PVYSet value (SV) Mon
(The MONI key may be pressed to return to the Measured value (PV)¥Set value (SV) Monitor.}

* Select RUN on the RUN/STOP transfer. » Select lock on the Set data unlock/lock transfer.
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5.8 Using Dual Input Function

This instrument has an optional dual input function which can be configured as follows.

e Remote setting input function

The instrument uses an input signal from Input 2 as a remote signal and sets it to the
Input 1_Set value (SV). Remote setting input can be supplied if it is specified at the
time of order.

-5~ Refer to 8.10 Using Remote Setting Input for details.

¢ 2-loop control function
The instrument performs two independent control using Input 1 and 2. The 2-loop
control can be configured to Differential temperature control, and vice versa.

2~ Refer to 8.11 Executing 2-Loop Control for 2-loop control.

e Differential temperature control function

With this function, temperature control of Input 1 is performed by setting a
temperature difference between Input 2 and Input 1. The 2-loop control can be
configured to Differential temperature control, and vice versa.

-2~ Refer to 8.12 Executing Differential Temperature Control for details.
e Control with PV select
This function uses two inputs and allows the sensors to be switched from one to

another depending on the temperature of the controlled object (high or low
temperatures).

5~ Refer to 8.13 Executing Control with PV Select for Control with PV select..
e Cascade control
Cascade control is available where Input 1 is used as a Master and Input 2 as a Slave.

Cascade control is available in two control modes; “Slave single control or Cascade
control” and “Master single control or Cascade control.”

-5~ Refer to 8.14 Executing Cascade Control for Cascade control.
e Input circuit error alarm function

The instrument uses two inputs to detect an error from the difference in input
between the two.

-5~ Refer to 7.7 Preventing Control with Input Errors (Input Circuit Error Alarm)..

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 147

Parameter setting

® Select function for Input 2 [Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value

-) 0: No function 1
E’{D l'// 1: Remote setting input

2: 2-loop control/Differential temperature control

3: Control with PV select

4: Cascade control (Slave single <> Cascade) *

5: Cascade control (Master single «» Cascade) *
. Input circuit error alarm
PID control: 0 to 6
When pressure control operation [MC-(V)COS(R)] is selected:
0to 2,6

Heating/Cooling control: 0 to 3, 6

G,..

2~ Refer to 4. Parameters that are Initialized/Modified when Setting is Changed for
the parameters that are initialized or changed when the Select function for Input
2 is changed.

Setting procedure

“Press the CSEDkey unfl Parameter setting mode

is displayed. p pressing without releasing your
To enter the Engineering mode finger from the key to enter the Setiing lock mode.
! Monitor & SV setting mode Setting lock made ‘I
[ PVISV monitor Set data unlock/lock transfer |
' =2 I
! Eaﬂmsec. ormore*L LDE"\/ _ LDE,'\/ EED <M0DEi
! 0.0 an aFF I
! Lock state Unlock state I
! Operation transfer mode I
| RUN/STOP transfer |
] mooe (&< + Mook,
[ (2 sec. or more) ,Q ,/ 5 ,Q ,’ 5 (2sec. ormore)
1 v Jor |
| I~
! Un 5Maf |
I RUN STOP ;
Engineering mode
Function block No.10 Function block No.58 Setting group No.21
[Display] [2-input function] [Input 1]
1/
Fr il JFASE | & ) 2JH)
d5F | Goenl cPH oooad
Set "Select function
forinput 27

{ Setlingend )«

* Next parameter is displayed.

o Press (ze7) and <MODE keys simultaneously to retumn to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

» Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlockflock transfer.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 145

6. Output Function
6.1 Changing Output Assignment [Control Output, Retransmission Output,
Logic Calculation (Event) Output, Instrument Status Output]

SC-F71 has such hardware outputs of OUT1 to 3 (3 points) and DO1 to 4 (4 points)
as shown below. The following output signals are assigned to each output terminal.
¢ Control output (Settable only between OUT1 and OUT3)
¢ Retransmission output (Settable only between OUT1 and OUT3)
e Logic calculation output [Event, Input error status]
¢ Instrument Status Output
[RUN, Manual mode, Remote mode, Autotuning (AT), While Set value (SV) is
changing, Communication monitoring result, FAIL]

Description of function

Output signals [Control Output, Retransmission Output, Logic Calculation Output, or
Instrument Status Output] are assigned to the output terminals (OUT1 to 3, DOL1 to 4).

® Position of output terminals

2 Z12 Moo
out2[| % “[] pos
—® 17)—
ouT1 [ ® —:I bO4
—@ 6D

OUT1 [: %
@
6 |@
@)
— ouT3

® Details of functions assigned to OUT1 to 3

Setting Assigned functions
0 No assignment
Input 1_Control output [heat-side] or [open-side]
Input 1_Control output [cool-side] or [close-side]
Input 2_Control output
Retransmission output
Logic calculation output [Event, Input error]
RUN state output
Input 1_Manual mode state output
Input 2_Manual mode state output
Remote mode state output (Cascade control state output, Output of differential
temperature control state, Input 2 state output of Control with PV select)
Input 1_Autotuning (AT) state output
Input 2_Autotuning (AT) state output
Output while Set value of Input 1 is changing
Output while Set value of Input 2 is changing
Output of the communication monitoring result
FAIL output

T e
SIRIGIRIEB| © |oN|o|u|swinfe-
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[Explanation of the setting]

Input 1_Control output [heat-side] or [open-side]:
Assignable to Input 1. When Heating/Cooling PID control is selected for Input 1,
this output is used as heating output.

Input 1_Control output [cool-side] or [close-side]:
This output is available when Heating/Cooling PID control is selected for Input 1.
If Heating/Cooling PID control is selected, this output is used as a cooling output.

Input 2_Control output

Assignable to Input 2. This output is available when 2-loop control (including
Differential temperature control) or Cascade control is selected for Select function
for Input 2.

Retransmission output:
Retransmission output type needs to be specified later. Retransmission output
scaling is also available.

2~ Refer to 6.3 Using Retransmission Output for Retransmission outpuit.

Logic calculation output [Event, Input error status]:
Logic calculation needs to be specified separately. Multiple outputs can be output
from a single output terminal as logical OR relation.

I~ Refer to the Logic calculation selection.

RUN state output:
Output turns on while the instrument is in RUN mode.

Input 1_Manual mode state output:
Output turns on while the Input 1 is in Manual mode.

Input 2_Manual mode state output:
Output turns on while the Input 2 is in Manual mode.

Remote mode state output (Cascade control state output, Output of differential
temperature control state, Input 2 state output of Control with PV select)

Output turns on while the instrument is in the remote mode, cascade control,
differential temperature control, or when Input 2 of Control with PV select is used.

Input 1_Autotuning (AT) state output:
Output turns on while the Input 1 is in the Autotuning (AT).

Input 2_Autotuning (AT) state output:
Output turns on while the Input 2 is in the Autotuning (AT).

Output while Set value of Input 1 is changing:
Output turns on while the Input 1_Set value (SV) is changing due to Soft start/
Setting change rate limiter.

Output while Set value of Input 2 is changing:
Output turns on while the Input 2_Set value (SV) is changing due to Soft start/
Setting change rate limiter.

Output of the communication monitoring result:
Valid only when the communication function is supplied. Output turns on if
improper communication continues for 10 seconds.

FAIL output:

Output turns on when the instrument is in FAIL state.

When FAIL is selected, the output terminal is fixed to de-energizing, and the
previous setting of energizing and de-energizing will be unavailable.
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® Details of functions assigned to DO1 to 4

Setting Assigned functions

No assignment

Logic calculation output [Event, Input error status]

RUN state output

Input 1_Manual mode state output

Input 2_Manual mode state output

Remote mode state output (Cascade control state output, Output of differential
temperature control state, Input 2 state output of Control with PV select)
Input 1_Autotuning (AT) state output

Input 2_Autotuning (AT) state output

Output while Set value of Input 1 is changing

Output while Set value of Input 2 is changing

Output of the communication monitoring result

FAIL output

Input 1_Control error

Input 2_Control error

el Il =
BlEISle|xo|~Nlo u [~Mw|nv(k|o

=
w

[Explanation of the setting]

* Input 1_Control error: Turns ON when error (abnormality) occurs in Input 1_
Pressure control. This is only available when pressure control operation [MC-
(V)COS(R)] is selected for Input 1_Control action.

* Input 2_Control error: Turns ON when error (abnormality) occurs in Input 2_
Pressure control. This is only available when pressure control operation [MC-
(V)COS(R)] is selected for Input 2_Control action.

Refer to [Explanation of the setting] in “Details of functions assigned to OUT1 to

OUT3” for other settings.

® Details of OUT1 to 3 as well as DOL1 to 4 logic calculation selection

Multiple functions can be selected in the logic operation. The selected functions are
OR-output. To select multiple functions, add the numbers of the desired functions.

Setting Assigned functions

0 No assignment Example
1 Event 1 To select Event 1 output and Input

2 Event 2 1 _Input error output high, set as follows.
4 Event 3 ‘Eventl1=1
8 Event 4 -Input 1_Input error high = 16

16  |Input 1_Input error high 1+16=17

32 |Input1_Input error low So, set 17

64 Input 2_Input error high

128 |Input 2_Input error low

[Explanation of the setting]

e Event:
Output turns on when the instrument is in the event state.
You also need to set Event assignment, Event type, Event hold action, Event
differential gap, Event timer, and Event set value.

2 Refer to 7.1 Using Event Function for details.

¢ Input error high:
Output turns on when the Measured value (PV) exceeds the Input error
determination point (high).
Under the conditions of an available Input circuit error alarm, when the Measured
value of Input 2 goes over the Set value of the Input circuit error alarm and the
measured value of Input 1, the Input error high alarm of Input 1 will turn on.
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Input error low:

Output turns on when the Measured value (PV) exceeds the Input error
determination point (low).

Under the conditions of an available Input circuit error alarm, when the Measured
value of Input 2 falls below over the Set value of the Input circuit error alarm and
the measured value of Input 1, the Input error low alarm of Input 1 will turn on.

Setting example
To provide Event 1 to Event 4 from DO1 as a logic OR output.

1.
2.

Select “1: Logic calculation output” in DO1 assignment.

Set “15” for DO1_logic calculation selection.

Enter “1” to output Event 1, “2” for Event 2, “4” for Event 3, and “8” for Event 4.
Add the sum of these numbers (15), then the outputs of Event 1 to 4 are produced
as a logical OR.

[Setup procedures]

“Press the &3 key unfl Parameter setting mode is displayed.
Keep pressing without releasing your finger from the key to

To enter the Engineering mode enter the Setling lock mode.
Monitor & SV setting mode Setting lock mode 1
PV/SV monitor CDSet data unlock/lock transfer
SET,
/ /
E'E_E'(tisec.ormore*)‘ LDE,'\ N LDE"‘ @EB+<MODE
'al] i "] cr
(NANN . an arr
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

e S R

MODE <) + MopE
(2 s&. or more) p ,/ S p ,/ S (2 sec. or more)
~Un 5l oF
RUN STOP
~ _ N
¥
Engineering mode
Function block No.10 Function block No.34 DO1 DO1 Logic
[Display] [Digital output] function selection Calculation selection CD
SET
I | 1
Fr iU AFAdY | &2 dobl 1L &2 | dall |
d5P | e da 0000 || se=| 000 15
Set “1: Logic Set “15”
calculation output™ @EB
When event is set When event is set (ﬁms)
(Settngend )<
(Severdl Seltingend )=
times) -
* Next parameter is displayed.
« Press (z=0) and {MODE keys simultaneously to retumn to the
Measured value (PV)/Set value (SV) Monitor.
(The MOMNI key may be pressed to return to the Measured
v value (PV)Set value (SV) Monitor_)
Function block No.41 » Select RUN on the RUN/STORP transfer.
[Event 1] * Select lock on the Set data unlockflock transfer.

F (] Ll’ l' Refer to 7.1 Using Event function for the
E H ’u procedure after here.
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Output function map

Select output function

- OUT1 function selection

~ No assignment

— Input 1_Control output [heat-side]
— or [open-side]

— Input 1_Control output [cool-side]
— or [close-side]

~ Input 2_Control output

— Retransmission output*

~ Logic calculation output

~ RUN state output

~ Input 1_Manual mode state output
~ Input 2_Manual mode state output
~ Remote mode state output

~ Input 1_AT state output

~ Input 2_AT state output

— Output while Set value of Input 1 is
— changing

— Output while Set value of Input 2 is
— changing

~ Output of Communication

— monitoring result

= FAIL output

— OUT2 function selection
L Same as OUT1 function selection

— OUTS3 function selection
L Same as OUT1 function selection

— DO1 function selection
—~No assignment

~ Input 1_Manual mode state output
~ Input 2_Manual mode state output
— Remote mode state output

~ Input 1_AT state output

— Input 2_AT state output

— Output while Set value of Input 1 is
— changing

— Output while Set value of Input 2 is
— changing

~ Input 1_Control error state output
— Input 2_Control error state output
— FAIL output

- DO2 function selection
L Same as DO1 function selection

- DO3 function selection
L Same as DO1 function selection

- DO4 function selection
L Same as DO1 function selection

— Energized/De-energized selection
(Multiple selection is available)

— All outputs are energized

— OUTL1 de-energized

— OUT2 de-energized

— OUT3 de-energized

— DO1 de-energized

— DO2 de-energized

—~DO3 de-energized

- DO4 de-energized

— Logic calculation output — 1]
— RUN state output

— Retransmission output 1
type selection

— Retransmission output 1
scale high

— Retransmission output 1
scale low

—OUT1 logic calculation selection

(Multiple selection is available)**

- No assignment

—Event 1 Event 1 assignment

— Event 2 Event 1 type selection

- Event 3 Event 1 hold action

— Event 4 Event 1 differential gap
— Input 1_Input error high Event 1 timer

— Input 1_Input error low Event 1 set value

— Input 2_Input error high
— Input 2_Input error low

Event 2, 3 and 4
Same as Event 1
— Interlock selection

(Multiple selection is available)**

— Unused

~ Event 1

— Event 2

~ Event 3

— Event 4

— Input 1_Input error high

— Input 1_Input error low

~ Input 2_Input error high

= Input 2_Input error low

—-DOL1 logic calculation selection
(Multiple selection is available)

—No assignment

—Event 1

— Event 2

— Event 3

~ Event 4

— Input 1_Input error high

— Input 1_Input error low

— Input 2_Input error high

— Output of Communication monitoring result = Input 2_Input error low

* If "Retransmission output” is selected at OUT2 function
selection, retransmission output 2 is available.
If "Retransmission output" is selected at OUT3 function
selection, retransmission output 3 is available.

** “Interlock selection” is shared with “OUT1 (2, 3) logic
calculation selection” and “DO1 (2, 3, 4) logic
calculation selection.”
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Parameter setting

® OUT1 function

selection [Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol

Data range

Factory set value

o5/

: No assignment

: Input 1_Control output [heat-side] or [open-side]
: Input 1_Control output [cool-side] or [close-side]
. Input 2_Control output

. Retransmission output

: Logic calculation output (Event, Input error)

: RUN state output

: Input 1_Manual mode state output

: Input 2_Manual mode state output

O©CoO~NOOOURAWNEO

Output of differential temperature control state, Input 2
state output of Control with PV select)

10: Input 1_Autotuning (AT) state output

11: Input 2_Autotuning (AT) state output

12: Output while Set value of Input 1 is changing

13: Output while Set value of Input 2 is changing

14: Output of the communication monitoring result

15: FAIL output

: Remote mode state output (Cascade control state output,

1

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the OUT1 function selection is changed.

® OUT2 function selection [Engineering Mode: Function block No. 30 (F~30)]

Parameter symbol

Data range

Factory set value

_ L
o5Lc

Same as OUT1 function selection

4

=~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the OUT2 function selection is changed.

® OUT3 function selection [Engineering Mode: Function block No. 30 (Fr30)]

Parameter symbol

Data range

Factory set value

o5l 7

Same as OUT1 function selection

4

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the OUT3 function selection is changed.

® DOl function selection [Engineering Mode: Function block No. 34 (Fr3Y)]

Parameter symbol

Data range

Factory set value

] )
DDSL I

: No assignment

: Logic calculation output (Event, Input error)

RUN state output

Input 1_Manual mode state output

: Input 2_Manual mode state output

: Remote mode state output
(Cascade control state output, Output of differential
temperature control state, Input 2 state output of Control
with PV select)

- Input 1_Autotuning (AT) state output

: Input 2_Autotuning (AT) state output

: Output while Set value of Input 1 is changing

9: Output while Set value of Input 2 is changing

10: Output of the communication monitoring result

11: FAIL output

12: Output Input 1_Control error state ?

13: Output Input 2_Control error state

OAWNRFEO

w0 ~N O

0

U Available only when “Pressure control operation [MC-(V)COS(R)] is selected in “Control action”.
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® DO2 function selection [Engineering Mode: Function block No. 34 (Fr34)]

Parameter symbol

Data range

Factory set value

doSLc

Same as DOL function selection

0

DO3 function selection [Engineering Mode: Function block No. 34 (Fr34)]

Parameter symbol

Data range

Factory set value

do5L 4

Same as DO1 function selection

0

do5L Y

® DO4 function selection [Engineering Mode: Function block No. 34 (Fr34)]
Parameter symbol Data range Factory set value
Same as DO1 function selection 0

OUT1 logic calculation selection [Engineering Mode: Function block No. 30 (Fr30)]

Parameter symbol

Data range

Factory set value

[
oL

0 to 255
0:

+1:

+2:

+4:

+8:
+16:
+32:

OFF
Event 1
Event 2
Event 3
Event 4
Input 1_Input error high
Input 1_Input error low
+64: Input 2_Input error high

+128: Input 2_Input error low

To select two or more functions, sum each value.

0

OUT2 logic cal

culation selection [Engineering Mode: Functio

n block No. 30 (Fn30)]

Parameter symbol

Data range

Factory set value

oLlc

Same as OUT1 logic calculation selection

0

® OUT3logic calculation selection [Engineering Mode: Function block No. 30 (F~30)]
Parameter symbol Data range Factory set value
)3 Same as OUT1 logic calculation selection 0
oCod
® DOl logic calculation selection [Engineering Mode: Function block No. 34 (Fr34)]
Parameter symbol Data range Factory set value
_ T Same as OUT1 logic calculation selection 0
oo oo
® DO2 logic calculation selection [Engineering Mode: Function block No. 34 (Fr34)]
Parameter symbol Data range Factory set value
| )T Same as OUT1 logic calculation selection 0
ooLucCc
® DO3logic calculation selection [Engineering Mode: Function block No. 34 (Fr34)]
Parameter symbol Data range Factory set value
| [ | Same as OUT1 logic calculation selection 0
oo ud
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® DO4 logic calculation selection [Engineering Mode: Function block No. 34 (Fr34)]

Parameter symbol Data range Factory set value

| 1 L} Same as OUT1 logic calculation selection 0
oo o
Setting procedure
“Pressthe (SET)key uniil Parameter setfing mode
5 displayed. p '_,wlhotlr' Ng your
To enter the Engineering mode finger from the key to enter the Setting lock mode.
|’ Monitor & SV setting mode Setting lock mode \|
| PV/SV monitor Set data unlock/lock transfer ]
| @EB |
. I / / ,
| OBOkstemmn| Lalk Lol K |@D ueme
| mnn _ _CC '
| [RANN,; ot ot |
i Lock state Unlock state i
i Operation transfer mode i
| RUN/STOP transfer ]
| mooe (Eex) + <MoDE |
i (2 sec. ormore) P,/ S N ,D\ ,/ (2 sec. or more) i
i rUn 5 of |
'\ RUN STOP ) i
Engmneering mode
Function block No.10 Function block No.30 OouT1 ouT2 ouT3
[Cisplay] [Cutpui] function selection function selection functlion selection
" N SeT I Ger I SeT I Ser
Fr i JFrdl (& 5L 11 o572 &3 5.7 eD
{Several _ - nrrr i marnrrncC rmr
oSP ‘times) ou gy i o g
‘ Set OUT1 function Set OUT2 function Set OUT3 function
OUT3 kgic OUT2 kegic OUT1 kgic
Sovera (=) cakulation selection cakulation selection calculation selection
imes) Severl [ SET I I SET, [ |
tes) olL3d|&2 | olLd &2 | oll ],
nrmnrr nnnuo arrr
(N[N = ] (MM ] [N
Set OUT3 logic Set OUT2 kogic Set OUT1 kbogic
calculation selection calculation selection calculation selection
L

Funclion block No.34

[Digial output] DO1 function selection DO2 function selection  DO3 function selection  DO4 function selection
| | ] ] ]
FnadH | €2 |do5l 1 @ |do5ld @@, do5l 7 €2 |doblH &2
_ nrrr | M || Seved [nInin/nlNi nrmr |
oo ooy i LU 1| “gnes) g v Uy
Set DO1 function Set DO2 function Set DO3 function Set DO4 function
D04 logic DO3 legic DO2 logic DO legic
calculation selection calculation selection calculation selection calculation selection
I 1 1 [ |
dolL u"fﬁ@ dolld 4@@ dolL L2 |.&2 |dol L M
nnnno nrrg nrnrnmn nrrr |
(NN NN ooy i (NN NN [NIN NN
Set DO4 logic Set DO3 logic Set DO2 logic Set DO logic
calculation selection calculation selection calculation selection calculation selection

Y
{ Settingend )}

* Next parameter is displayed.

« Press &<)and <MODE keys simultaneously to retum to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retum to the Measured value (PV)/Set value (SV) Monitor.)

+ Select RUN on the RUN/STOP transfer.

+ Select lock on the Set data unlock/lock transfer.
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6.2 Changing Output Type of OUT3

OUTS3 is produced as a universal output. Output type can be changed even after the
purchase.

Description of function

Output 3 may be selected from the following three types. The output can be modified
without changing the hardware.

¢ Voltage pulse output (0/14 V DC)

e Current output (4 to 20 mA DC)

e Current output (0 to 20 mA DC)

Parameter setting

® Universal output type selection (OUT3) [Engineering Mode: Function block No.
30 (F~30)]

Parameter symbol Data range Factory set value
TINI 0: Voltage pulse output 1
iy o 1: Current output (4 to 20 mA DC)

2: Current output (0 to 20 mA DC)

L& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”

for the parameters that are initialized when the Universal output type selection
(OUT3) is changed.
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Setting procedure

“Press the @EB key untl Parameter setting mode is
displayed. Keep pressing without releasing your

To enter the Engineering mode finger from the key to enter the Setling lock mode.
Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
G
/ /
Eaﬂmsecormore*L LDE'" " LDE'" @3+<MODE
[0 |« an aFF
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

e e e e e -

MODE &< + MoDE
(2 sSc. or more) _ ,Q ,/ 5 _ ,Q ,’ 5 (2 sec. or more)
~Un 5Maf
\ RUN STOP

Engineering mode

Function block No.10 Function block No.30 Universal output type
[Display] [Output] selection
I I 1IN
Fr iU JFR3JD | & | UNI o
d5P | e alll 0ooo |
Select Universal
output type

{ Settingend )«

» Next parameter is displayed.

» Press (ze7) and {MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)Set value (SV) Monitor_)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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6.3 Using Retransmission Output

Retransmission output can be provided from OUT1 to 3. To use the Retransmission
output, the output type must be current.

Description of function

To use the Retransmission output, select Retransmission output at OUT1 to 3
function selection. If Retransmission output is selected at the OUT1 function selection,
the output is provided as Retransmission output 1. If Retransmission output is selected at
the OUT2 function selection, the output is provided as Retransmission output 2. If
Retransmission output is selected at the OUT3 function selection, the output is provided
as Retransmission output 3.

IS Refer to 6.1 Changing Output Assignment [Control Output, Retransmission
Output, Logic Calculation (Event) Output, Instrument Status Output] for OUT1
to 3 function selection..

® Details of Retransmission output type

Setting Assigned functions
0 No retransmission output
1 Input 1_Measured value (PV)

Input 1_Measured value (PV) is output.

2 Input 1_Local SV

Input 1_Set value (SV) is output. The local SV is the SV set. If the set value is changed,
irrespective of the Soft start/Setting change rate limiter whether or not it is set, the new set
value will be used as soon as the value is changed.

3 Input 1_SV monitor value

Input 1_Set value (SV) is output. The SV monitor value is the monitored value of the set
value (SV). If a Soft start/Setting change rate limiter is set, the set value starts changing
according to the setting when the setting is changed.

4 Input 1_Deviation

[Input 1_Measured value (PV) — Input 1_Set value (SV)] is output.
5 Input 1_Manipulated output value [heat-side]

Input 1_Manipulated output value [heat-side] is output.
6 Input 1_Manipulated output value [cool-side]

Input 1_Manipulated output value [cool-side] is output.

7 Input 2_Measured value (PV)

Input 2_Measured value (PV) is output.

8 Input 2_Local SV

Input 2_Set value (SV) is output. The local SV is the SV set. If the set value is changed,
irrespective of the Soft start/Setting change rate limiter whether or not it is set, the new set
value will be used as soon as the value is changed.

9 Input 2_SV monitor value

Input 2_Set value (SV) is output. The SV monitor value is the monitored value of the set
value (SV). If a Soft start/Setting change rate limiter is set, the set value starts changing
according to the setting when the setting is changed.

10 Input 2_Deviation

[Input 2_Measured value (PV) — Input 2_Set value (SV)] is output.

11 Input 2_Manipulated output value

Input 2_Manipulated output value is output.

12 Remote setting input value »

Remote setting input value is output.

13 Measured value (PV) of differential temperature input

Measured value (PV) of Differential temperature input [Input 1_Measured value (PV) -
Input 2_Measured value (PV)] is output.

Y Available when “Remote setting input” is selected in Select function for Input 2.

LLY The output will be 0% when the Retransmission output type not provided on the
instrument is set.
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® Scaling the Retransmission output

Set high and low limits for the Retransmission output. The scale range depends on
the type of the selected Retransmission output.

No retransmission output, Input 1 _Measured value (PV), Input 1_Local SV, Input 1_
SV monitor value and Remote setting input value: Input 1_Input range low to Input 1_
Input range high

(When Control with PV select: PV select input range low to PV select input range high)
[Varies with the setting of the Decimal point position.]

Input 1_Deviation: -(Input 1_Input span) to +(Input 1_Input span)

[Varies with the setting of the Decimal point position.]

Input 2_Measured value (PV), Input 2_Local SV and Input 2_SV monitor value: Input 2_
Input range low to Input 2_Input range high

[Varies with the setting of the Decimal point position.]

Input 2_Deviation: -(Input 2_Input span) to +(Input 2_Input span)

[Varies with the setting of the Decimal point position.]

Manipulated output value: -5.0 to +105.0%

Measured value (PV) of differential temperature input: -(Input 1_Input span) to +(Input
1 Input span)

[Varies with the setting of the Decimal point position.]

Parameter setting

® Retransmission output 1 type [Engineering Mode: Function block No. 31 (Fr3 )]

Parameter symbol Data range Factory set value

0 | : No retransmission output 0
oo Input 1_Measured value (PV)

Input 1_Local SV

: Input 1_SV monitor value

Input 1_Deviation

Input 1_Manipulated output value [heat-side]

Input 1_Manipulated output value [cool-side]

Input 2_Measured value (PV)

:Input 2_Local SV

: Input 2_SV monitor value

10: Input 2_Deviation

11: Input 2_Manipulated output value

12: Remote setting input value

13: Measured value (PV) of differential temperature input

PNITRARONREO

©

-5 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Retransmission output 1 type is
changed.
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® Retransmission output 1scale high [Engineering Mode: Function
block No. 31 (FA3 /)]

Parameter symbol

Data range

Factory set value

AHS |

No retransmission output, Input 1_Measured value (PV), Input
1 Local SV, Input 1_SV monitor value and Remote setting
input value:
Input 1_Input range low to Input 1_Input range high
(When Control with PV select: V select input range low to PV
select input range high)
[Varies with the setting of the Decimal point position.]
Input 1_Deviation:
—(Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]
Input 2_Measured value (PV), Input 2_Local SV, and Input 2_
SV monitor value:
Input 2_Input range low to Input 2_Input range high
[Varies with the setting of the Decimal point position.]
Input 2_Deviation:
—(Input 2_Input span) to +(Input 2_Input span)
[Varies with the setting of the Decimal point position.]
Manipulated output value:
-5.0 to +105.0%
Measured value (PV) of differential temperature input:
—(Input 1_Input span) to +(Input 1_Input span)
[Varies with the setting of the Decimal point position.]

No retransmission output,
Input 1_ Measured value
(PV), Input 1_Local SV,
Input 1_SV monitor value,
and Remote setting input
value:

Input 1_Input range high
(Control with PV select: PV
select input range high)
Input 1_Deviation:
+(Input 1_Input span)
Input 2_Measured value
(PV), Input 2_Local SV, and
Input 2_SV monitor value:
Input 2_Input range high
Input 2_Deviation:
+(Input 2_Input span)
Manipulated output value:
100.0

Measured value (PV) of
differential temperature
input: 100

® Retransmission output 1 scale low [Engineering Mode: Function block No.

31 (Fr3 )]

Parameter symbol Data range Factory set value
1) C' | Same as Retransmission output 1 scale high No retransmission output,
[ R | Input 1_Measured value

(PV), Input 1_Local SV,
Input 1_SV monitor value,
and Remote setting input
value:

Input 1_Input range low
(Control with PV select: PV
select input range low)
Input 1_Deviation:

—(Input 1_Input span)

Input 2_Measured value
(PV), Input 2_Local SV, and
Input 2_SV monitor value:
Input 2_Input range low
Input 2_Deviation:

—(Input 2_Input span)
Manipulated output value:
0.0

Measured value (PV) of
differential temperature
input: -100

® Retransmission output 2 type [Engineering Mode: Function block No. 32 (Fr32)]

Parameter symbol

Data range

Factory set value

Hod

Same as Retransmission output 1

1

& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Retransmission output 2 type is

changed.
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® Retransmission output 2 scale high [Engineering Mode: Function block No.
32 (Fr3o)]

Parameter symbol Data range Factory set value
P C 3 Same as Retransmission output 1 scale high Same as Retransmission
I H 0 output 1 scale high

® Retransmission output 2 scale low [Engineering Mode: Function block
No. 32 (Fr3d)]

Parameter symbol Data range Factory set value
11 C' = Same as Retransmission output 1 scale low Same as Retransmission
[ output 1 scale low

® Retransmission output 3 type [Engineering Mode: Function block No. 33 (Fr33)]

Parameter symbol Data range Factory set value
‘D = Same as Retransmission output 1 3
iod

L} To display “Retransmission output 3 type”, choose “Current output” in Function
block No. 30: Universal output type selection” (Engineering mode).

2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Retransmission output 3 type is
changed.

® Retransmission output 3 scale high [Engineering Mode: Function block No. 33

(Fr33d]

Parameter symbol Data range Factory set value
0 ’_' — 3 Same as Retransmission output 1 scale high Same as Retransmission
rri '__’ output 1 scale high

[} To display “Retransmission output 3 scale high”, choose “Current output” in
Function block No. 30: Universal output type selection” (Engineering mode).

® Retransmission output 3 scale low [Engineering Mode: Function block No. 33
(Fr33)]

Parameter symbol Data range Factory set value
q ) C Same as Retransmission output 1 scale low Same as Retransmission
[ Y | output 1 scale low

L1} To display “Retransmission output 3 scale low”, choose “Current output” in
Function block No. 30: Universal output type selection” (Engineering mode).
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Setting procedure

*Press the @El' key untl Parameter setting mode
B displayed. Keep pressing without releasing your

To enter the Engineering mode finger flom the key to enter the Setting lock mode.

Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer

&)

Iz Y
‘ |
| i
| CH O swinun| | al K . Lolk e
1 R o oF - |
1 Lock state Unlock state |
} Operation transfer mode |
RUN/STOP transfer |
| MODE {er) + <MODE |
| (2 sec. or more) ‘Q ,’ 5 P ,’ 5 (2 sec. or more) i
] L S5 aoP |
; RUN STOP J
Engineering mode Function block No.31
Function block No_10 [Retransmission Retransmission Retransmission Retransmission
[Display] output 1] output 1 type output 1 scale high output 1 scale low
1 | | | | |
Fr il ,Fﬂg I @3, Ho | @3, AHS K 653, Fh_S_l €
5P | Sorenl Ao | oot it Gl
| Set Retransmission Set Retransmission Set Retransmission
l output type output scale high output scale low
Function block No_32
[Retransmission Retransmission Retransmission Retransmission
output 2] output 2 type output 2 scale high output 2 scale low
SeT SeT SeT I Ser
Frdd || Aol €&, AHS5C| €, ALSC &2
q } mAnmnrnr f_ll_fﬂf_l m nrmrinr
moc [ [ I e e
Set Retransmission Set Retransmission Set Retransmission
output type output scale high oulput scale low
Function block No_32
[Retransmission Retransmission Retransmission Retransmission
output 3] output 3 type output 3 scale high output 3 scale low
] C
Frdd |, Aod &, AHSJ & ALG] &
q %l mammn | f_ll_fﬂf_l m nrmrinr
[ [ ] o e
Set Retransmission Set Retransmission Set Retransmission
output type output scale high oulput scale low

Setting end )=

* Next parameter is displayed.

« Press &) and {MODE keys simultaneously to return to
the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retumn to the
Measured value (PV)/Set value (SV) Monitor.)
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6.4 Changing Proportional Cycle Time

When time proportioning output (relay output, voltage pulse output or transistor
output) is specified at the time of ordering, Proportional cycle time and Minimum
ON/OFF time of proportional cycle can be changed.

Description of function
® Proportional cycle time

Manipulated output value PV change
turns ON and OFF in a sv J """"""""""""""""" Proportional
certain cycle (Proportional ®*- —— __— || band

cycle time) when the

Measured value (PV)

reaches within the 0?:':

Proportional band at Time }HT T T

proportioning action. T: Proportional cycle time
More precise control can

be achieved by shortening Proportional cycle time, however, the life of operating unit
(Relay etc.) can be shortened based on the feature of the specific controlled object

® Minimum ON/OFF time of proportioning cycle

Minimum ON/OFF time of proportioning cycle can be used to compensate relay life
by acquiring the minimum OF/OFF time.

Minimum ON time of proportioning cycle: Manipulated output does not turn ON
when the duration of the computed ON output is shorter than the Minimum ON time of
proportioning cycle being set. Manipulated output remains ON the same amount of
time as the computed ON output when the computed ON output is longer than the
Minimum ON time of proportioning cycle being set. (Minimum ON time of
proportioning cycle is available when the computed ON output exceeds 0%.)

Minimum OFF time of proportioning cycle: Manipulated output remains OFF the
same amount of time as the Minimum OFF time set when the computed OFF output is
shorter than the Minimum OFF time being set. Manipulated output remains OFF the
same amount of time as the computed OFF output when the computed OFF output is
longer than the Minimum OFF time being set. (Minimum OFF time of proportioning
cycle is available when the computed OFF output is below 100%.)

When the computed ON output exceeds 0% When the computed OFF output exceeds 100%
) Proportional cycle time | ) Poportional cyde time
Selting of ON Setfing of ON —
Minimum Minimum
1 ON/OFF fime [
ONJOFF time OFF i O ) L OFF (Mininum ON finc) -
(I
ON | Computed ON -
Comp:lted ' ONoupu — ] : Computed | L
outpu OFF | output OFF /l
ho Lo Compuled OFF output /| |
ON . o ON L
Actual output b Lo Actual output L
OFF - - OFF —

* When a long minimum ON/OFF time is required for the relay, set a time longer than that time.
LY Minimum ON/OFF time of proportioning cycle is not operative if the Proportioning

cycle is set shorter than the Minimum ON/OFF time of proportioning cycle
(Proportioning cycle < Minimum ON/OFF proportioning time).
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Parameter setting

® OUT3 proportional cycle time [Setup Setting Mode: Setting group No. 30 (5130)]

Parameter symbol Data range Factory set value
i~ ) |0.1to0100.0 seconds 2.0
[

L1 To display “OUT3 proportional cycle time”, choose “Voltage pulse output” in
Function block No. 30: Universal output type selection” (Engineering mode).

® OUT3 minimum ON/OFF time of proportional cycle [Setup Setting Mode:
Setting group No. 30 (5130)]
Parameter symbol Data range Factory set value

M 0 to 1000 ms 0
ol

L] To display “OUT3 minimum ON/OFF time of proportional cycle”, choose

“Voltage pulse output” in Function block No. 30: Universal output type selection
(Engineering mode).

Monitor & SV Setup setting mode
setting mode @3 Setting group No.10 Setting group No.30 OUT1 proportional
PV/SV monitor [Display] [Output] cycle time
+
a0 C 1 A C_ | Ger I~ || Ger
cCo.u <M°°E; JM g S Jn3du €D S [ &
nrharr
oo d5P| Gever ol uucu.L
Set Retransmission Set proportional
output type cycle time
OUT2 minimum OUT1 minimum
ON/OFF time of ON/OFF time of OUTS3 proportional OUT2 proportional
proportional cycle proportional cycle cycle time cycle time
MI— ~ 653 MI— | 6&3 — 2 6&3 — 7
| I Cl. N I Jle I C
[nInininln IxInininlin; l‘n‘lEn‘l ] M 2m r
[N Ny e [Ny [Ny
Set minimum Set minimum Set proportional Set proportional
ON/OFF time of ON/OFF time of cycle time cycle time
proportional cycle proportional cycle

OUT3 minimum
ON/OFF time of
proportional cycle

C_J0 |G
—( 3 == Csetting end )
Aol

St * Next parameter is displayed.
ON/OFF time of * Press @D and <{/ODE keys simultaneously to return to
proportional cycle the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
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6.5 Changing Energizing/De-energizing Output

Each output (OUT 1 to 3, DO1 to 4) can be individually set to energize or de-
energize.

L Setting energize/de-energize at Control output, Retransmission output, or Output
terminal to which FAIL is assigned is ignored. (FAIL is fixed as de-energize.)

Description of function
® Outputs selectable to energize or de-energize

Logic calculation output:  Event, Input error status
Instrument Status Output: RUN, Manual mode, Remote mode, Autotuning (AT), While
Set value (SV) is changing, Communication monitoring result

® Explanation of energizing and de-energizing outputs

Output state

Output type Status when the function assigned | Status when the function assigned
to the output is ON to the output is OFF
Voltage pulse  |Energize ON OFF
output De-energize OFF ON
Energize Outputs the maximum output Outputs the minimum output
Current output current (100%) current (0%)
De-energize | Outputs the minimum output Outputs the maximum output
current (0%) current (100%)

Example: Relay contact output

Status when the

the output is ON

function assigned to

Status when the
function assigned to
the output is OFF

function assigned to

Status when the
function assigned to
the output is OFF

Status when the

the output is ON

Contact close

Energize

&

—o—o0—

Contact open

—0 ~o—

&

De-
energize

Contact close

—o—o0—

&

Contact open

—0 ~o—

&

® Output state at STOP

Irrespective of setting Energize/De-energize, the output state at STOP is as follows.
If “Output action at control stop” in Function block No. 30 (Engineering mode) is set to
continue the action, setting of Energize/De-energize remains available.

Output type

Output state

Voltage pulse output

OFF

Current output

Outputs the minimum output current (0%)

Parameter setting

® Energized/De-energized selection [Engineering Mode: Function block No. 30

(Fr30)]

Parameter symbol Data range Factory set value
Cwvim 0to 127 0
AN 0: All outputs are energized

+1: OUT1 de-energized
+2: OUT2 de-energized
+4: OUT3 de-energized
+8: DO1 de-energized

+16: DO2 de-energized
+32: DO3 de-energized
+64: DO4 de-energized
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| | To select two or more functions, sum each value. |

"Press the @Eakey until Parameler setting mode
displayed. Keep pressing without releasing your

To enter the Engineering mode finger fom the key 1o enter the Setiing lock mode.

f Monitor & SV setting mode Setting lock mode |
| PV/SV monitor Set data unlock/lock transfer !
| |

nl, & [ | _ 1/ | @en) + ¢MOoDE,
! EB.L, (4sec.ormore); Oy . Oy CD < |
! 00« an oFF |
! Lock state Unlock state I
! Operation transfer mode |
| RUN/STOP transfer !
. moDE <D + MoDE,
[ (2 sec. or more) Q ,/ q ,Q ,/ q (2 sec. or more) i
! rUﬂ rDP i
l RUN STOP J

Engineering mode
Function block No.10 Function block No.30 Energized/deenergized
[Display] [Output] selection
Frid Frdl | & EXL| &
d5P | oms ol | = | 000CC
Select Energized/

de-energized selection

{ Sefttingend )«

» Next parameter is displayed.

» Press (5<) and {MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MON key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

» Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlockflock transfer.

6.6 Limiting Output

Use output limiter to limit the output.

Description of function
This is the function which restricts the high and low limits of Manipulated output

values (MV).

Manipulated
output value (MV)

105% =

The manipulated output
value is not produced

Output limiter high = [Wihin this range. __

*. Manipulated
output value (MV)

Qutput limiter low 2 ——<-----------------—---———-

The manipulated output value is

not produced within this range.

-5.0% = Time
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L] output limiter is also available in ON/OFF control.

Parameter setting
® Input 1_Output limiter high [heat-side] [Parameter Setting Mode: Parameter

group No. 51 (PA5 /)]
Data range Factory set value
Input 1_Output limiter low [heat-side] to 105.0% 105.0

Parameter symbol

| |
.. oLH
-5 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”

for the parameters that are automatically converted when the Input 1_Output
limiter high [heat-side] is changed.

® Input 1_Output limiter low [heat-side] [Parameter Setting Mode: Parameter

group No. 51 (Pn5 )]
Data range Factory set value
-5.0

-5.0% to Input 1_Output limiter high [heat-side]

Parameter symbol

| )
I OLL

& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 1_Output

limiter low [heat-side] is changed.

Input 2_Output limiter high [Parameter Setting Mode: Parameter group No.

52 (Pn52)]
Data range Factory set value
105.0

Input 2_Output limiter low to 105.0%

Parameter symbol
| I L
c. oLH

LY 1o display “Input 2_Output limiter high”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select

function for Input 2 (Engineering mode).
5 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 2_Output

limiter high is changed.

® Input 2_Output limiter low [Parameter Setting Mode: Parameter group No. 52

(Pr52)]
Data range Factory set value
-5.0

-5.0% to Input 2_Output limiter high

Parameter symbol

[

E-’. oL L

L} To display “Input 2_Output limiter low”, choose “2-loop control/Differential

temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).

2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”

for the parameters that are automatically converted when the Input 2_Output

limiter low is changed.
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® Input 1_Output limiter high [cool-side] [Parameter Setting Mode: Parameter
group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| [N Input 1_Output limiter low [cool-side] to 105.0% 105.0
Lo nc

L} To display “Input 1_Output limiter high [cool-side]”, choose “Heating/Cooling PID
control” in Function block No. 51: Input 1_Control action (Engineering mode).
=2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”

for the parameters that are automatically converted when the Input 1_Output
limiter high [cool-side] is changed.

® |nput 1_Output limiter low [cool-side] [Parameter Setting Mode: Parameter
group No. 56 (Pn56)]

Parameter symbol Data range Factory set value

| ) —-5.0% to Input 1_Output limiter high [cool-side] -5.0
oL L C

L] To display “Input 1_Output limiter low [cool-side]’, choose “Heating/Cooling PID
control” in Function block No. 51: Input 1_Control action (Engineering mode).

=2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 1_Output
limiter low [cool-side] is changed.
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Setting procedure

Monitor & SV Parameter setting mode Input 1_
setting mode Parameter group No.0O  Parameter group No.51 Output limiter high
PV/SV monitor [Setting] [Input 1_Control] [heat-side]
00| Ged (D A O I| (et | _I Ll (ser
cCo. CD;: (N[N o 7 A5 | &) | olLH&
nn — [ I~ | (Several mnonc r
L.y |(¢seoonds) 5 (%CVCC'Z;” . Lam (tiﬁ\{:sr) U3
A 653 Set Ourt]?ur: limiter
In case of Heating/Cooling PID control (Several g
times)
. In case of
In case of two inputs two inputs of Input 1_
Heating/C] Output Iimjter low
Cooling PID [heat-side]
. trol | [ ]
S€ET)In case of one input con —
( Setting end )< CD '-'_”l_'—“— %_I «—
. . L [
* Next parameter is displayed. i " :
Press @ and MODE keys Set Output limiter
® low

simultaneously to return to the Measured
value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to

return to the Measured value (PV)/

Set value (SV) Monitor.)

Y

Input 2_ Input 2_
Parameter group No.52 Output limiter high Output limiter low
[Input 2_Control] [cool-side] [cool-side]
[ SeT I L] et a0 )
PRS2 | |2 olHI & |2 all
— mnonc r nnc ri
c. Lonl |G | [ 1050 U 3.
Set Output limiter Set Output limiter
high low

( Settingend )=

* Next parameter is displayed.

. Press @D and MODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

Input 1_ Input 1_
Parameter group No.56 Output limiter high Output limiter low

[Input 1_Cooling control] [cool-side] [cool-side]
o_Cr- ser) || 1 LI set) || | I
L rnao CD,I. oLnc CD,:. OLLC
| ] C I N
I. Lool | Guea | [ 1050 -005.0
Set Output limiter Set Output limiter

high low

( Settingend )<

* Next parameter is displayed.

. Press @D and MODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
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6.7 Suppressing Sudden Change in Output (Output Change Rate Limiter)

Output change rate limiter may be used to suppress sudden change in output at
power on or at the time of set value change.

Description of function

The Output change rate limiter limits the variation of Manipulated output (MV) per
second. This function is suitable for an application in which a sudden MV change is
not acceptable.

Example: The Output change rate limiter is available.

e The MV reaches 100% when the power is turned on to the controller and such a
sudden output change is not acceptable in the application.

¢ A sudden output change occurs at the SV change and it is not acceptable in the
application.

Output limiter high
100% | When the output change rate limiter is disabled.

Manipulated output (MV)

Sudden
variation
of output

Manipulated output (MV)

- Set the amount of increase given
Output limiter low 5 the operation output in the

0% percentage of manipulated output
for each second.

Sudden change in the output at power-up, set value
change or by disturbance

The output changes at specific rates set by Output change rate limiter (up) even under
the situations where a sudden output change would occur without Output change rate
limiter function. There is also independent Output change rate limiter (down).

L] When the output change rate is set smaller, it will cause slow control response
and affect Derivative action.

L] When the Output change rate limiter is used, appropriate PID constants may not
be obtained by Autotuning

L] The Output change rate limiter is particularly available when a sudden MV change
may create uncontrollable situation cause a large current flow. Also, it is available
especially when current output or voltage output is used as control output.

Output change rate limiter may be also available in Manual mode (including
communication). Output change rate limiter also functions when output changes
suddenly due to manipulated manual output at input error.

L] When the instrument recovers from power failure in Hot start 1, the Output
change rate limiter starts from the value before the power failure.

The Output change rate limiter will be unavailable when control is stopped (at
STOP), when control action is an ON/OFF control or MC-(V)COS(R) Pressure
control operation.
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Parameter setting
® Input 1 _Output change rate limiter (up) [heat-side] [Engineering Mode:
Function block No. 51 (Fr5 /)]

Parameter symbol Data range Factory set value
| 1)) 0.0 to 1000.0%/seconds of manipulated output 0.0
I. O/ |oo:OFF

® Input 1 Output change rate limiter (down) [heat-side] [Engineering Mode:
Function block No. 51 (FA5 /)]

Parameter symbol

Data range

Factory set value

| oRd

0.0 to 1000.0%/seconds of manipulated output
0.0: OFF

0.0

® Input 2_Output change rate limiter (up) [Engineering Mode: Function
block No. 52 (FR52)]

Parameter symbol

Data range

Factory set value

c. oRfU

0.0 to 1000.0%/seconds of manipulated output
0.0: OFF

0.0

L} To display “Input 2_Output change rate limiter (up)”, choose “2-loop control/
Differential temperature control” in Function block No. 58: Select function for
Input 2 (Engineering mode).

® Input 2_Output change rate limiter (down) [Engineering Mode: Function
block No. 52 (FA52)]

Parameter symbol Data range

Factory set value

E P 0.0 to 1000.0%/seconds of manipulated output 0.0
.oon d 0.0: OFF

L] To display “Input 2_Output change rate limiter (down)”, choose “2-loop control/
Differential temperature control” in Function block No. 58: Select function for Input
2 (Engineering mode).

® |nput 1_Output change rate limiter (up) [cool-side] [Engineering Mode:
Function block No. 56 (Fn58)]

Parameter symbol

Data range

Factory set value

|
laRlc

0.0 to 1000.0%/seconds of manipulated output
0.0: OFF

0.0

L1 To display “Input 1_Output change rate limiter (up) [cool-side]’, choose
“Heating/Cooling PID control” in Function block No. 51: Input 1_Control action

(Engineering mode).

® Input 1 _Output change rate limiter (down) [cool-side] [Engineering Mode:
Function block No. 56 (Fn58)]

Parameter symbol

Data range

Factory set value

|
laRdc

0.0 to 1000.0%/seconds of manipulated output
0.0: OFF

0.0

L} To display “Input 1_Output change rate limiter (down) [cool-side]”, choose
“Heating/Cooling PID control” in Function block No. 51: Input 1_Control action
(Engineering mode)
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Setting procedure
*Press the &) key untd Parameter setting mode is
displayed. Keep pressing without releasing your

To enter the Engineering mode finger from the key to enter the Setting lock mode.

o
Monitor & SV setting mode

Setting lock mode

! PV/SV monitor Set data unlock/lock transfer l
| . & Y Y, + !
! E'BU (4sec.ormore1) L Ol L Ol CSED <MODEI
! 00« an aFF !
| |
i Lock state Unlock state |
i Operation transfer mode |
! RUN/STOP transfer i
! &wmoDE GeD) + <MopE!
! (2 sec. ormore) ,Q ,’ 5 ,Q ,’ 5 (2 sec. or more) |
i — l'_ﬂ'l rr DP |
{ /

Engineering mode
Function block No.10

Function block No.10

Input 1_Qutput
change rate limiter

D

Input 1_Output
change rate limiter In case of
(down) [heat-side] one input

| oRd &2

[Display] [Input 1_Control] (up) [heat-side]
T | | 11
Frild |2 JFRS5 | ‘ i, ol
d5P S | I Conl <™ | 00000

In case of Heating/Cooling Set Output

PID control C :) change rate

SET imi
In case oftwo inputs | (Several limiter (up)
times)

Function block No.52

rrnrr

uuuu.g
Set Output
change rate

limiter (down)

In case of two inputs or Heating/Cooling PID control

Input 2_Output
change rate limiter

Function block No.56

Input 2_Qutput
change rate limiter

[Input 2_Control] (up) [heat-side] (down) [heat-side]
11
Fr5c ,E'. oL &2 |d. oRd| & N
c. Loni | e | OO000 o000
Set Output Set Output
change rate change rate
limiter (up) limiter (down)

Input 1_Output
change rate limiter

Input 1_Output
change rate limiter

[Input 1_Cooling control] {up) [cool-side] (down) [cool-side]
] 11 ]
bFnSE . aRUc & . aRdc N
I Lool |Geedt ' DOODD OUaoo
Set Output Set Output
change rate change rate
limiter {up) limiter (down)

Setting end =

+ Next parameter is displayed.

* Press &) and ¢MODE keys simultaneously to retum to the Measured value (PVY/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PVY/Set value (SV) Monitor.}

= Select RUN on the RUN/STOP transfer.

* Select lock on the Set data unlockAock transfer.
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6.8 Suppressing Sudden Change in Output (Balanceless Bumpless)

Balanceless bumpless may be used to suppress sudden output change when the
control is transferred from Auto mode to Manual mode (or Manual mode to Auto mode).

Description of function

Manipulated output value, when transferred from Auto mode to Manual mode,
depends on the setting of “Manual manipulated output value selection.” Selection of
“Use the most recent manipulated output value” (balanceless bumpless function) or
“Use the Manual manipulated output value*” (bump action) can be selected in

“Manual manipulated output value selection.”

* The Manual manipulated output value is the last manipulated output value in Manual mode
before the mode is transferred from Auto mode to Manual mode.
Note that the Manual manipulated output value can be preset in advance in the Setup
setting mode before the mode is transferred to Manual mode.

L] wWhen the mode is transferred from Manual mode to Auto mode, the
balanceless bumpless function is always activated.

® Balanceless bumpless function

This function is used to prevent overload caused by the Manipulated output value (MV)
suddenly changing when Auto mode is transferred to Manual mode and vice versa.

Manipulated output value (MV)

Auto mode Manual mode Auto mode

[}
I
[}
|
P
I
[}
|
I
[}
I
[}
I
:
[}
I
[}
I
I
[}
I
[}
I
[}
I
[}
I
1

» Time
A A Jay
(@ () (c)
(a) Transfer from Auto mode to Manual mode.
However, when the mode is transferred to Manual mode, the Manipulated
output value used in Auto mode will be used as the manual output value in
Manual mode.
(b) The manipulated output value is changed (Manual mode function)

(c) Transfer from Manual mode to Auto mode.
When the mode is transferred to Auto mode, the controller starts PID control
based on the MV used in Manual mode.

® Bumpless action associated with Auto/Manual transfer at the time of memory area
selection

This instrument allows Auto/Manual transfer at the time of Memory area selection.

Selection of balanceless bumpless action and bump action can be made at the time of

Auto/Manual transfer.
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[Parameters to set up]
e Auto/Manual transfer selection (Area)

This setting is used to select whether the mode should be transferred to Auto mode or
Manual mode at the time of Memory area selection. This setting is also used to select
balanceless bumpless action or bump action at the time of Auto/Manual transfer.

¢ Manipulated output value (Area)

This setting is used to set a manipulated output value when Bump action is selected
at the time of Auto/Manual selection (area). This setting is used in Auto mode and
Manual mode in common.

L] There are several ways to select a memory area.
Refer to 10.3 Storing the Control Related Settings (Memory Area Function) or
the Quick Start Guide (172-65706M) for the selection by key operation. Refer to
5.2 Switching Functions Using Digital Inputs (DI) for the selection by Digital
input (D).
Refer to 10.5 Executing Simple Program Operation or 10.6 Executing Simple
Sequence Operation for the selection by Memory area soak time.

E

Bumpless/Bump action by “Auto/Manual transfer selection (Area)” has a priority
over the Bumpless/Bump action by “Manual manipulated output value selection.”

[LL] Unavailable when “Pressure control operation [MC-(V)COS(R)]” is selected in
Control action.

Parameter setting

® Manual manipulated output value selection [Engineering Mode: Function
block No. 50 (FA50)]

Parameter symbol Data range Factory set value
M/ Im C 0: The last manipulated output value (Balanceless 0
U A | bumpless function)
1: Manual manipulated output value

® Input 1_Manual manipulated output value [Setup Setting Mode: Setting
group No. 51 (545 /)]

Parameter symbol Data range Factory set value
| MM I/ PID control, Position proportioning PID control: PID control, Pressure or
I iy Input 1_Output limiter low [heat-side] to Input 1_ Output Temperature control by MC-
limiter high [heat-side] (V)COS(R): -5.0
Heating/Cooling PID control: Heating/Cooling PID
-(Input 1_Output limiter high [cool-side]) to +(Input 1_ control: 0.0

Output limiter high [heat-side])
Pressure/Temperature control operation [MC-(V)COS(R)]:
Input 1_Output limiter low [heat-side] to whichever the smaller
value of either "calculated value from Input 1_Pressure
(temperature) limiter" or "Input 1_Output limiter high [heat-side]

Heating/Cooling PID control has exceptional conditions as follows for the data range when:
(1) Input 1_Output limiter high [cool-side] is less than or equal to 0.0%
o Input 1_Output limiter low [heat-side] is less than or equal to 0.0%: 0.0 % to +(Input 1_Output limiter high [heat-side])
e Input 1_Output limiter low [heat-side] is less than or equal to 0.0%: Input 1_Output limiter low [heat-side] to Input 1_Output
limiter high [heat-side]
(2) Input 1_Output limiter high [heat-side] is less than or equal to 0.0%
e Input 1_Output limiter low [cool-side] is less than or equal to 0.0%: -(Input 1_Output limiter high [cool-side]) to 0.0%
e Input 1_Output limiter low [cool-side] is greater than 0.0%: -(Input 1_Output limiter high [cool-side]) to -(Input 1_Output limiter
low [cool-side])
(3) Fixed at 0.0% in the following cases:
Input 1_Output limiter high [cool-side] less than or equal to 0.0%, AND Input 1_Output limiter high [heat-side] less than or equal
to 0.0%

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 175

® Input 2_Manual manipulated output value [Setup Setting Mode: Setting
group No. 52 (5152)]

Parameter symbol Data range Factory set value
F’ MM I/ PID control: -5.0
L. 1 Input 2_Output limiter low to Input 2_Output limiter high

Pressure/Temperature control operation [MC-(V)COS(R)]:
Input 2_Output limiter low [heat-side] to whichever the smaller
value of either "calculated value from Input 2_Pressure
(temperature) limiter" or "Input 2_Output limiter high [heat-
side]. When STOP is set, Input 2_Output limiter low [heat-
side] to Input 2_Output limiter high [heat-side]

L] To display “Input 2_Manual manipulated output value”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).

® Input 1_Auto/Manual transfer selection (Area) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
10 /M ‘D 0: No transfer 0
e 1: Auto mode (bumpless)

2: Auto mode (bump)
3: Manual mode (bumpless)
4: Manual mode (bump)

® Input 1_Manipulated output value (Area) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
I M0 Heating/Cooling PID control: -105.0 to +105.0% Heating/Cooling PID
I v .ri Other:-5.0 to +105.0% control:0.0
[When settings either 2: Auto mode (bump) or 4: Manual Other: -5.0%
mode (bump) is selected in Input 1_Auto/Manual transfer
selection (Area)]

® Input 2_Auto/Manual transfer selection (Area) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

| P /M H 0: No transfer 0
cC.irsnd, 1: Auto mode (bumpless)
2: Auto mode (bump)

3: Manual mode (bumpless)
4: Manual mode (bump)

L} To display “Input 2_Auto/Manual transfer selection (Area)”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).

® |nput 2_Manipulated output value (Area) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

I M/ E’ -5.0 to +105.0% 55
c. v, [When settings either 2: Auto mode (bump) or 4: Manual

mode (bump) is selected in Input 2_Auto/Manual transfer
selection (Area)]

L1 To display “Input 2_Manipulated output value (Area)”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).
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Setting procedure

*Press the &) key untd Parameter setting mode is
displayed. Keep pressing without releasing your

TO enter the Englneenng mode finger from the key to enter the Selting lock mode.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i
IVIonltor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
G
88 '] (4 sec. or more*) LDE:‘/ LDE:\/ @+<MODE‘
oo an aFF
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

!
\
\
\
\
\
\
|
(2 sec. ormore) ,Q ,’ 5 ,Q ,’ 5 (2 sec. or more) ‘
\
|
j

e ——— o —
B

<mopE GeD) + {MoDE
U 5MaP
RUN STOP
v
Engineering mode
Function block No.10 Function block No.50 Manual manipulated
[Display] [Controf] output value selection
N mn SET Ml SeT) + < MODE
Fr iU FAS0 & M5l ea+<
Several i
d5P | Genesy Conl | ™= OO0CO
Set Manual
manipulated output
value selection
Monitor & SV Setup setting mode Input 1_Manual
setting mode Setting group No.10 Setting group No_51 manipulated In case of
PVISV monitor  (5€T) [Display] [Input 1_Control] outputvalue  Oneinput
+
Il | ¢moDE N | SET | MM/ @3
coa. [ [<weee |5 1T 5A51 e | MM
Several
5 af d5P | Ses | 1 Lonl -00s.0
Set Manua manipulated
output value
G
(Several
Input 2_Manua In case of two inputs  Emes)
Setting group No.52 manipulated
[Input 2_Controf] output value
M M1 / G
AR
c. Conl | Mwee) “uuUaL + Next parameter is displayed.
Set Manual * Press <0 and MODE keys simultaneously to return to
manipulated the Measured value (PV)/Set value (SV) Monitor.
output value (The MONI key may be pressed to retumn to the

Measured value (PV¥Set value (SV) Monitor.)
= Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlock/flock transfer.
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® Setting “Auto/Manual transfer selection (Area)” and “Manipulated output
value (Area)”
Monitor & SV Parameter setting mode Input 1_Auto/

setting mode Parameter group No.00 Setting group No.70 Manual transfer

PV/SV monitor [Setting] [Memory area function] selection (Area)
20 M N O _r 10/mM0O| GD

co.l & |PRO0 PaN0 | & [ {R/MA

p — S | —

5MaP | Soms 54 ArER| Sres | ODDOD

or more) Set Auto/Manual

transfer selection (Area)

Input 2_Auto/

Manual transfer Input 1_
selection (Area) SeT Manipulated output
663 =00 M (Sg/eDral value (Area)
‘:'., 171007 In case of two inputs times) | MO
'nlnlnlnln I 1.
Lrooeng nrciri
- I
Set Auto/Manual In case of one input 6&3 UL_“ -t
transfer selection (Area) Set Manipulated

output value (Area)
Input 2_
Manipulated output
value (Area)

om0 SET
LA N
_nnc g
L. * Next parameter is displayed.
Set Manipulated * Press GeD and <IODE keys simultaneously to return to the
output value (Area) Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

6.9 Changing the Output Action While in Control Stop Mode

This instrument can continue supplying Retransmission output and Event outputs, or
output Manipulated output value, even while Control is stopped.

Description of function
® Retransmission output, Logic calculation output, and Instrument status output
while in Control stop mode

The following three types can be continued to output even while in control stop mode.

Multi types can be selected.

¢ Retransmission output

Logic calculation output

¢ Other: -5.0% [Event, Input error status]

¢ Instrument Status Output [Manual mode, Remote mode, While Set value (SV) is
changing, Communication monitoring result]

L] Continued output types while in “Control stop” cannot be selected by the output.
For example, this combination is not available:
Event 1: Continue to output even while in Control stop. Event 2: Output to be
stopped.
Selection can be made in the unit of Retransmission output, Logic operation
output, Instrument status output.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 175

® Manipulated output value at STOP

Manipulated output value at STOP is a function to produce the preset manipulated
output value at Control STOP. In the case of Heating/Cooling PID control,
Manipulated output value can be set on both sides of heating and cooling. Likewise,
in case of a dual output type, manipulated output value can be set on both sides of
Control output 1 and 2.

Parameter setting

® Qutput action at control stop [Engineering Mode: Function block No. 30 (Fn30)]

Parameter symbol Data range Factory set value

CE‘ 0to7 0
. 0: OFF

+1: Logic calculation output: Action continues

+2: Retransmission output: Action continues

+4: Instrument status output: Action continues
To select two or more functions, sum each value.

® |nput 1_Manipulated output value at STOP [heat-side] [Engineering Mode:
Function block No. 51 (FA5 /)]

Parameter symbol Data range Factory set value

I DOOMs -5.0 to +105.0% e
I N

® Input 2_Manipulated output value at STOP [Engineering Mode: Function
block No. 52 (FA52)]

Parameter symbol Data range Factory set value

CM|/ |-50t0+105.0% -5.0
E. AN NN

L] To display “Input 2_Manipulated output value at STOP”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).

® |nput 1 _Manipulated output value at STOP [cool-side] [Engineering Mode:
Function block No. 56 (Fn58)]

Parameter symbol Data range Factory set value

1 CIM )/ -5.0 to +105.0% 56
IRMV c

LL] To display “Input 1_Manipulated output value at STOP [cool-side]’, choose
“Heating/Cooling PID control” in Function block No. 51: Input 1_Control action
(Engineering mode).
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Setting procedure

*Press the G€T) key until Parameter setting mode is
displayed. Keep pressing without releasing your

TO enter the Engineering mode finger from the key to enter the Setting lock mode.
Monltor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
] €ED - I I/ [ RV
'_38 [N} (4 sec. or more®) L L i Lo CET <MODE
0.0 < an af -
Lock state Unlock state

I

I

I

|

I

|

Operation transfer mode I
RUN/STOP transfer |
I

I

I

I

e e —

MODE SED <MODE
(2 sSc. ormore) Q,/ C, R ,/ C, (2 sec. or more)
U &l aF
RUN STOP
¥
Engineering mode
Function block No.10 Function block No.30 Output action at
[Display] [Output] control stop
C_ i C _ M SeT CC Ge
Frroe P C:) P C:)
Several | Several On
dSP (m.:;) (:"'_H_ (m) GGGGU (Mc‘:;;)r
p Set Output action
at confrol stop
(Several
times)
Input 1_Manipulated
Function block No.51 output value at STOP
[Input 1_Control] [heat-side]
C 5 ,l Gen) ,f R 'f\/,f ,l,/ (BeY)  Incase of one input
(Twice) r'. Canl -oa0st =)
Set Manipulated (Several
In case of Heating/Cooling In case of output value at STOP times)
PID control two inputs .
In case of two inputs or
Heating/Cooling PID control
Function block No .52 Input 2_Manipulated
(Several [Input 2_Control] output value at STOP
times)
C cCa Gen) 3 Dl\ Gen
_I [ AN N V N
2 Tonl o] -0050
Set Manipulated
output value at STOP
Y Input 1_Manipulated
Function block No.56 output value at STOP
[Input 1_Cooling confrol] [heat-side]
| M1/
Fr 5:5 & | MMVc &

i Sefting end )=
| | | (Several -nncnn

. LUCIL fimes) I = Next parameter is displayed.

0 * Press (=) and {MODE keys simultaneou
o SI et| ?;&p:'tagrdop e e Kye gm. (PV)ISetSIy
value (SV} Monitor.

(The MONI key may be pressed to return to the
Measured value (PV¥Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
= Select lock on the Set data unlockflock transfer.
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6.10 Monitoring Manipulated Output Value
Manipulated output value can be monitored on this instrument.

Display contents

® Input 1_Manipulated output value monitor [heat-side] [Monitor & SV Setting
Mode]

Parameter symbol Data range Factory set value

| M/ -5.0 to +105.0%
l. (N4

® Input 1_Manipulated output value monitor [cool-side] [Monitor & SV Setting
Mode]

Parameter symbol Data range Factory set value
| M/ -5.0 to +105.0%
I v C

[} To display “Input 1_Manipulated output value monitor”, choose “Heating/Cooling
PID control” in Function block No. 51: Input 1_Control action (Engineering

mode).
® |Input 2_Manipulated output value monitor [Monitor & SV Setting Mode]
Parameter symbol Data range Factory set value
7 M/ -5.0 to +105.0%

L. v

L1 To display “Input 2_Manipulated output value monitor”, choose “2-loop control/
Differential temperature control” in Function block No. 58: Select function for
Input 2 (Engineering mode).

Display operation

Monitor & SV Input 1_Manipulated Input 1_Manipulated
setting mode output value monitor |n case of output value monitor
PV/SV monitor [heat-side] Heating/ [cool-side]
* Cooling * ok
N / \
'L,' l’,’ <M°DE R ,' ,’/”/ PID control <MODE R ,’ '/”/ C 653
Several time
0.0 | sevestmes 5004 500
L
In case of Input 2_Manipulated
two inputs output value monitor
MODE * 3 M /
< cC.
5!‘“‘!
L

* The MONI key may be used instead.
** The R.SET key may be used to return.
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7. Event Function

7.1 Using Event Function

Set the parameter
related to event output

\4

Set the Event parameter

\4

Set the Event set value

Set the parameter related to Event output.

¢ OUT1 to 3 function selection

¢ DO1 to 4 function selection

¢ OUT1 to 3 logic calculation selection

¢ DOL1 to 4 logic calculation selection

¢ Energized/De-energized selection

o Interlock selection

¢ Output action at control stop

-5~ Refer to 6.1 Changing Output Assignment for
OUTL1 to 3 function selection, DO1 to 4 function
selection, OUT1 to 3 logic calculation selection
and DO1 to 4 logic calculation selection .

-5~ Refer to 6.5 Changing Energizing/De-energizing
Output for Energized/De-energized selection.

2 Refer to 7.5 Keeping the Event State (Interlock
Function) and 7.6 Releasing the Event State
(Interlock Release) for Interlock function.

-5~ Refer to 6.9 Changing the Output Action While in
Control Stop Mode for Output action at control
stop.

Set the following parameters:

e Event assignment

e Event type

¢ Event hold action

¢ Event differential gap

e Event timer

-2~ Refer to 7.1.1 Changing input for event for event
assignment.

=2 Refer to 7.1.2 Changing event type for event type.

=2 Refer to 7.1.3 Adding hold action to the event
action) for event hold action.

2 Refer to 7.1.4 Setting a differential gap in event
action for event differential gap.

-2 Refer to 7.1.5 Preventing event from turning on
due to a transient abnormal input for Event timer.

Set the Event set value.

2 Refer to 7.1.7 Changing the event set value for
event set value.
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7.1.1 Changing input for event

On this instrument input signal can be individually set for each event.
e Input 1
* Input 2
« Differential temperature input

Description of function
There are four actions available for event; Deviation action, Input value action, Set
value action, and Manipulated output value action. Each event uses its own value.

® Deviation action

For Input 1: Deviation = Input 1_Measured value (PV) — Input 1_Set value (SV)
For Input 2: Deviation = Input 2_Measured value (PV) — Input 2_Set value (SV)
For Differential temperature input: Deviation = Measured value (PV) of differential
temperature input — Set value (SV) of differential temperature input

® |nput value action

For Input 1: Input value = Input 1_Measured value (PV)

For Input 2: Input value = Input 2_Measured value (PV)

For Differential temperature input: Input value = Measured value (PV) of differential
temperature input

® Set value action

For Input 1: Set value = Input 1_Set value (SV)

For Input 2: Set value = Input 2_Set value (SV)

For Differential temperature input: Set value = Set value (SV) of differential
temperature input

® Manipulated output value action

For Input 1: Manipulated output value = Input 1_ Manipulated output value (MV)
For Input 2: Manipulated output value = Input 2_ Manipulated output value (MV)
For Differential temperature input: Manipulated output value = Input 1_Manipulated
output value (MV)

Parameter setting

® Event 1 assignment [Engineering Mode: Function block No. 41 (Fr4 )]

Parameter symbol Data range Factory set value
E,,P | 1 Input 1 1
v 1ol |2nput2
3: Differential temperature input

L] To display “Event 1 assignment”, choose “2-loop control/Differential temperature
control” or “Cascade control” in Function block No. 58: Select function for Input 2
(Engineering mode).

2" Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 1 assignment is changed.

® Event 2 assignment [Engineering Mode: Function block No. 42 (Fr4c)]

Parameter symbol Data range Factory set value

F 1/ | 1 Inputl 1
C Vv ITC |2 nput2
3: Differential temperature input
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L To display “Event 2 assignment”, choose “2-loop control/Differential temperature
control” or “Cascade control” in Function block No. 58: Select function for Input 2
(Engineering mode).

=2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 2 assignment is changed.

® Event 3 assignment [Engineering Mode: Function block No. 43 (F~43)]

Parameter symbol Data range Factory set value
C,,q:, 1:Input1 1
v 2: Input 2

3: Differential temperature input

L} To display “Event 3 assignment”, choose “2-loop control/Differential temperature
control” or “Cascade control” in Function block No. 58: Select function for Input
2 (Engineering mode).

=2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 3 assignment is changed.

® Event 4 assignment [Engineering Mode: Function block No. 44 (FA44)]

Parameter symbol Data range Factory set value

1/ Lliinputl 1
E 4 H Li' 2: Input 2

3: Differential temperature input

LY To display “Event 4 assignment”, choose “2-loop control/Differential temperature
control” or “Cascade control” in Function block No. 58: Select function for Input
2 (Engineering mode).

== Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 4 assignment is changed.
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Setting procedure
To enter the Engineering mode
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T s > *Pressthe Gkey untd

I/ Menitor & SV setting mode Setting lock mode ! Parameter setfing mode
i PV/SV monitor CDSet data unlock/lock transfer ! is dsplay‘;e'('imaﬁl(mp
. m SET | Pressng
| COL pesmaey] { gl K Lol [{ | @D KUODE ) recmamsyor e
' L _ faf= | Setfing lock mode.
| LILLS € o o T i
i Lock state Unlock state I
i Operation transfer mode i
! RUN/STOP transfe
I <MODE ransfer @EB . <MODE .
i (2 sec. or more) P,/S P/S (2 sec. or more) !
i Un 5ol l
\ RUN STOP )
Engnearing mode
Function block No. 10 Funciion block No.41
[Display] [Event 1] Event 1 assignment Event 1 type Event 1 hold action
FriD |2 Faq i |@] EvRI @] E5 (€@ EHy [
d5P | Seve e oood | Oaod | Looao
b Seat Event assignment Seat Event type Set Event hold action
Event 1 timer Event 1 differential gap
& | Lyl & EHI
l nnoug elalaa W
i e i
Set Event timer Set Event
Function block No.42 "
[Event 2] ° Event 2 assignment Event 2 type Event 2 hald aclion differential gap
Fr4d (& EVAC|I &, E57 8 LHod | @@
EHLJ nmnmr nomr | nomrr
[N [Nl L
Set Event assignment Set Event type Set Event hold aclion
Event 2 fimer Event 2 diffarential gap
@ | Eyro® EHO
rmm e nmmm o
L (NN
Sel Event timer _Set Event
Function block No.43 differental gap
|Event 3] Event 3 assignment Event 3 type Event 3 hald action
Fr43 | EvA3| €] £53 @] EHoJled
EHB nmnmr nomr | nomrr
[N [Nl L
Set Event assignment Set Event type Set Event hold action
Event 3 fimer Event 3 differential gap
@ | cyr3le | EH3
annmn nhrr -
[ NN Ny [Nl NNy
Seat Event timer _ et Event
Function block No.44 differental gap
|Event 4] Event 4 assignment Event 4 type Event 4 hald action
Faid |€] EvAY| | E54| @[ EHoY|e®
EHL; mnmmr nmmr nmmmr
[N [ [N m
Set Event assignment Set Event type Set Event hold action
Event 4 fimer Event 4 differential gap
1/
& | MY & EHEf .
annmn nhrr -
Set Event timer Set Event

* Next parameter is displayed. differential gap

« Press &) and {MODE keys simultaneously to return to the Measured value (PVYSet value (SV) Monitor.
(The MONI key may be pressed to retumn to the Measured value (PV¥Set value (SV) Monitor.}

* Select RUN on the RUN/STOP transfer. * Select lock on the Set data unlockflock transfer.
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7.1.2 Changing event type
There are 24 types of event in total.

® Eventtype

Set value Event type

None

Deviation high (Using SV monitor value) Y

Deviation low (Using SV monitor value) ¥

Deviation high/low (Using SV monitor value)

Band (Using SV monitor value)

Deviation high/low (Using SV monitor value) [High/Low individual setting] »
Band (Using SV monitor value) [High/Low individual setting] ¥
SV high (Using SV monitor value)

SV low (Using SV monitor value)

Process high 2

Process low

Deviation high (Using local SV)

Deviation low (Using local SV) Y

e Il =
SlR|B|lo|x|~N|o|u|sw|nv|ko

13 Deviation high/low (Using local SV) Y

14 Band (Using local SV) Y

15 Deviation high/low (Using local SV) [High/Low individual setting]
16 Band (Using local SV) [High/Low individual setting]
17 SV high (Using local SV)

18 SV low (Using local SV)

19 MV high [heat-side] ?

20 MV low [heat-side] @

21 MV high [cool-side] ?

22 MV low [cool-side] 2

23 Process high/low [High/Low individual setting]

24 Process band [High/Low individual setting] ?
Event type is set to 0 when shipped from the factory.

1 Event hold and re-hold action is available.

2) Event hold action is available.

Description of function
® Deviation action

When the deviation (PV - SV) reaches the Event set value, event ON occurs.

SV monitor value type and local SV value type are available for Deviation action.

SV monitor value type | The Event set value is set for the SV monitor value.

Soft start/Setting change rate limiter adjust the Event set value to

follow the same change rate of SV monitor value.

SV monitor value:
SV monitor value is displayed in the Measured value (PV)/Set
value (SV) monitor screen (Monitor & SV setting mode). When
Soft start/Setting change rate limiter are set, the Set value (SV)
in the changing process is displayed.

Local SV type The Event set value is set for the Set value (SV) [Local SV].

Local SV:
Local SV is displayed in the Measured value (PV)/Set value
(SV) screen (Monitor & SV setting mode).
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SV monitor value type

[When setting change rate limiter is not sef]

When the Set value (SV) is changed,
the Event set value is set for the Set

[When setting change rate limiter is set]
When the Set value (SV) is changed,

the Event set value is set for the Set

Set Val‘l"e (sv) value (SV) after the change. Set value (SV) value (SV) in the changing process.
Event set value[>- - ‘ Event set value [~
Set value (SV) M- | [ -~ Set value (SV)p-----—-|-
Event set value Event set value >
Set value (SV) ! Set value (SV) P SV monitor value
.: Time ry Time
Changing the set value (SV) Changing the set value (SV)
Local SV type
When the Set value (SV) is changed,
the Event set value is set for the Set
Set Val‘l"e (sv) value (SV) after the change.
Event set value [
Set value (SV) b
Local SV type has only one type of
Event set value action on change with or without the
Set value (SV) ! Setting change rate miter.
'1 Time
Changing the set value (SV)

2 Refer to 10.2 Eliminating a Sudden Set Value Change (Setting Change Rate
Limiter) for the Setting change rate limiter.

Some examples of Deviation high are described in the following:

Deviation high: When the deviation (PV — SV) is more than the Event set value, the

event ON occurs.
SV monitor value type

(Example: When setling change rate limiter is set)

[Event set value is greater than 0]

Measured value (PV) Measured value

'

Set value (SV) b

Event set value > I
Set value (SV) P 7 ™ SV monitor value

ry Time
Changing the set value (SV)

Eventstatus| OFF | ON [ OFF |

Local SV type
[Event set value is greater than 0]
Measured value (PV)

Event set value [>}---- .
Set value (SV) >ﬁ> S
Event set value [> / !
Set value (SV) b
r » Time
Changing the set value (SV)
Eventstatus| OFF | ON | OFF |

Measured value (PV)
e

[ ]:EventON zone

[Event set value is less than 0]

(PV) Measured

Set value (SV) p

value (PV)

Event set value

—=—\_~ SV monitor value

Set value (SV) M

Measured value (PV)

Time
Changing the set value (SV)

Event status |

ON [ oFf | onN |

[ ]:Event ON zone

[Event set value is less than 0]

Event set value [>

Measured value (PV)

Set value (SV) p

—]

Event set value >

Set value (SV) P|--

™

Pl

Measured value (PV)

T

¥ Time
Changing the set value (SV)

Event status ‘

ON J[OFF | ON |
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=2 Event turns ON or OFF in accordance with the differential gap setting. Refer to
7.1.4 Setting a differential gap in event action for Event differential gap.

Diagrams of the Deviation action type are shown in the following:
ON: Event action turned on

OFF: Event action turned off

(A: Setvalue (SV) A:Eventsetvalue : Event differential gap)

Deviation high
When the deviation (PV — SV) is more than the Event set value, the event ON occurs.

(Event set value is greater than 0) (Event set value is less than 0)
OFF %] ON . _ OFF ) ON oy
Low A A High Low A High

Deviation high
When the deviation (PV — SV) is less than the Event set value, the event ON occurs.

(Event set value is greater than 0) (Event set value is less than 0)
ON [ OFF oy oN v, OFF .
Low A High Low A High

Deviation high/low
Two types of Deviation high/low action are available.
Without high/low individual setting:
When the absolute deviation | PV — SV | is more/less than the Event set values,
the event ON occurs.
With high/low individual setting:
High action: When the deviation (PV — SV) is more than the Event set value [high],
the event ON occurs.
Low action: When the deviation (PV — SV) is less than the Event set value [low],
the event ON occurs.

(Without High/Low individual setting) (With High/Low individual setting)
oN I W] on oy oN v T on oy
Low ——r— High ~ Low A\ ——l—— High
Band

Two types of Band action are available.
Without high/low individual setting:
When the absolute deviation | PV — SV | is within the Event set values, the event
ON occurs.
With high/low individual setting:
High action: When the deviation (PV — SV) is less than the Event set value [high],
the event ON occurs.
Low action: When the deviation (PV — SV) is more than the Event set value [low],
the event ON occurs.

(Without High/Low individual setting) (With High/Low individual setting)
oFF ] oN B oFF oy ON [ OFF oy
Low A High Low A A High
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® Set value action

When the Set value (SV) reaches the Event set value, event ON occurs.
SV monitor value type and local SV value type are available for Set value action.

SV monitor Event turns on when SV monitor value reaches Event set value. Setting
value type change rate limiter turns on the event when the Set value (SV) in the
changing process reaches Event set value.
SV monitor value:
SV monitor value is displayed in the Measured value (PV)/Set value
(SV) monitor screen (Monitor display mode). When Setting change
rate limiter is set, the Set value (SV) in the changing process is
displayed.
Local SV type | Eventturns on when Set value (SV) [Local SV] reaches Event set value.
Local SV:
Local SV is displayed in the Measured value (PV)/Set value (SV)
screen (SV setting mode).

Some examples of SV high are described in the following:
SV high: When the Set value (SV) is more than the Event set value, the event ON

OCCurs.
SV monitor value type
[When Soft start/Setting change rate limiter [When Soft start/Setting change rate limiter
is not set] is sel]
When the Set value {SV) is changed, When the Set value (SV) is changed,
Setvalue (SV) the Event set value is set forthe Set Set value (SV)  the Event set value is set for the Set
value (SV) after the change. value (SV) in the changing process.
Set value (SV)p------ ’/ Set value (SV)p---- - -
Event set value Event set value > .
Set value (SV) : Set value (SV) b—/<\ SV monitor value
ry Time . : Time
Changing the set value (SV) Changing the set value (SV)
Event status | OFF | ON | Eventstatus| OFF | ON |
Local SV type

When the Set value {SV) is changed,
Set value (SV) the Event set value is sel for the Set

value (SV) after the change.
Set value (SV)py------ Local SV ty,
pe has only one type of
Event set value action on change with or without the
Set value (SV) ! Setling change rate Emiter.
.1 > Time
Changing the set value (SV)
Event status | OFF | ON \ [_]: Event ON zone

2~ Event turns ON or OFF in accordance with the differential gap setting. Refer to
7.1.4 Setting a differential gap in event action for Event differential gap.

Diagrams of the Set value action type are shown in the following:

ON: Event action turned on

OFF: Event action turned off
(A: Setvalue (SV) A:Eventsetvalue r: Event differential gap)

SV high

When the Set value (SV) is more than the Event set value, the event ON occurs.
OFF ~| ON

Low TW High SV
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SV low
When the Set value (SV) is less than the Event set value, the event ON occurs.
ON [ OFF
——> SV
Low High

® Input value action

When the Measured value (PV) reaches the Event set value, event ON occurs.
ON: Event action turned on OFF: Event action turned off
(A: Setvalue (SV) A:Eventsetvalue : Event differential gap)

Process high
When the Measured value (PV) is more than the Event set value, the event ON occurs.

OFF i ON PV
Low High
Process low
When the Measured value (PV) is less than the Event set value, the event ON occurs.
ON [ OFF » BV
Low High

Process high/low

Process high/low action can be modified to high and low individual setting.

High action: When the Measured value (PV) is more than the Event set value [high],
the event ON occurs.

Low action: When the Measured value (PV) is less than the Event set value [low], the
event ON occurs.

(With High/Low individual setting)

oN ¥ orr %] on » By

Low 2O High

Process band

Process band action can be modified to high and low individual setting.

High action: When the Measured value (PV) is less than the Event set value [high],
the event ON occurs.

Low action: When the Measured value (PV) is more than the Event set value [low],
the event ON occurs.

(With High/Low individual setting)

oFF ]  oN ] oFF
Low 2O JAN High

PV

® Manipulated output value action

When a Manipulated output value (MV) reaches the Event set value, the event ON
occurs.

ON: Event action turned on

OFF: Event action turned off

(A: Setvalue (SV) A:Eventsetvalue r: Event differential gap)
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MV high
When the Manipulated output value (MV) is more than the Event set value, the event
ON occurs.

OFF I.T on v

Low TW High

MV low
When the Manipulated output value (MV) is less than the Event set value, the event
ON occurs.

ON [ OFF .
Low High

MV

Parameter setting

® Event 1type [Engineering Mode: Function block No. 41 (Fr4 /)]

Parameter symbol Data range Factory set value

| - None 0
E5 |

: Deviation high (Using SV monitor value) ¥

: Deviation low (Using SV monitor value) 9

: Deviation high/low (Using SV monitor value) ¥

: Band (Using SV monitor value)

: Deviation high/low (Using SV monitor value)
[High/Low individual setting] ¥

: Band (Using SV monitor value) [High/Low individual setting] ¥

: SV high (Using SV monitor value)

: SV low (Using SV monitor value)
9: Process high 2

10: Process low 2

11: Deviation high (Using local SV) ?

12: Deviation low (Using local SV) Y

13: Deviation high/low (Using local SV) ¥

14: Band (Using local SV) ¥

15: Deviation high/low (Using local SV) [High/Low individual setting] ¥

16: Band (Using local SV) [High/Low individual setting] ¥

17: SV high (Using local SV)

18: SV low (Using local SV)

19: MV high [heat-side] ?

20: MV low [heat-side] ?

21: MV high [cool-side] ?

22: MV low [cool-side] ?

23: Process high/low [High/Low individual setting] ?

24: Process band [High/Low individual setting] ?

Y Event hold action and re-hold action is available.

2 Event hold action is available.

a b wdhNhEFE O

w0 ~N o

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 1 type is changed.

® Event 2 type [Engineering Mode: Function block No. 42 (Fr42)]

Parameter symbol Data range Factory set value
CC3O Same as Event 1 type 1
CJcC

=2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 2 type is changed.
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® Event 3type [Engineering Mode: Function block No. 43 (Fr43)]

Parameter symbol Data range Factory set value
CC Same as Event 1 type 1
L 3

=2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 3 type is changed.

® Event 4 type [Engineering Mode: Function block No. 44 (Fr44Y)]

Parameter symbol Data range Factory set value

F N} Same as Event 1 type 1
I

2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized when the Event 4 type is changed.

7.1.3 Adding hold action to the event action
This instrument can be added hold action or re-hold action to the Event action.

L] Some event actions may not be available with hold and re-hold actions. Setting
hold or re-hold action on the event that is not available with hold and re-hold
actions will just be ignored.

=" Refer to 7.1.2 Setting of Event types for those events that are available with
hold or re-hold action.

Description of function

® Hold action

When hold action is ON, the event action is suppressed at start-up or STOP to RUN
until the measured value has entered the non-event range.

Hold action will be cancelled when Measured value (PV) is in the Event status OFF
area

* When the power is turned on

*  When transferred from STOP (control STOP) to RUN (control RUN)

[Example] Difference between with and without hold action for deviation low
[With hold action] [Without hold action]

Measured value (PV) Measured value (PV)
I - Measured value (PV) P Measured value (PV)

Set value (SV) Set value (8V)
\ Deviation / \ Deviation

Event set value Event set value

> Time Time
1 | |
Hold action area 1 |

Event status| OFF [ ON | Eventstatus[ON] OFF | ON |
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® Re-hold action

When Re-hold action is ON, the event action is also suppressed at the Set value (SV)
change until the Measured value (PV) has entered the non-event range.

Action condition Hold action Re-hold action
When the power is turned on Works Works
When transferred from STOP (control Works Works
STOP) to RUN (control RUN)
When the Set value (SV) is changed Does not work Works

[Example] When Event 1 type is the deviation low:
When re-hold action is OFF and event output type is deviation, the event output is
produced due to the Set value (SV) change. The re-hold action suppresses the alarm

output until the measured value has entered the non-event range again.
Measured value (PV)

Before the change of

Event area
set value ol

N——  —A

Event set value Set value

The change of set value

Measured value (PV)

After the change of

Event area !
set value i&‘
Event set value Set value

L NOTE When high alarm with hold action/re-hold action is used for Event function,
alarm does not turn on while hold action is in operation. Take measures to
prevent overheating which may occur if the control device fails.

LY The re-hold action will be unavailable for any of the following.
* Setting of Soft start or Setting change rate limiter is other than “0 (no function)”
* Remote mode
» Cascade control
« Differential temperature control

Parameter setting

® Event 1 hold action [Engineering Mode: Function block No. 41 (Fra4 /)]
Parameter symbol Data range Factory set value
| 0: Hold action OFF 0
E H [ 1: Hold action ON
2: Re-hold action ON

Setting hold or re-hold action on the event that is not available
with hold and re-hold actions will just be ignored.

® Event 2 hold action [Engineering Mode: Function block No. 42 (Fr42)]
Parameter symbol Data range Factory set value
0: Hold action OFF 0
E H (N ,_j 1: Hold action ON
2: Re-hold action ON

Setting hold or re-hold action on the event that is not available
with hold and re-hold actions will just be ignored.
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® Event 3 hold action [Engineering Mode: Function block No. 43 (Fn43)]

Parameter symbol Data range Factory set value

| 0: Hold action OFF 0
E H (| 1: Hold action ON
2: Re-hold action ON

Setting hold or re-hold action on the event that is not available
with hold and re-hold actions will just be ignored.

® Event 4 hold action [Engineering Mode: Function block No. 44 (FA44)]

Parameter symbol Data range Factory set value

1: Hold action ON

2: Re-hold action ON

Setting hold or re-hold action on the event that is not available
with hold and re-hold actions will just be ignored.

| _ 1 0: Hold action OFF 0
EHoY

7.1.4 Setting a differential gap in event action
Description of function

When the measured value (PV) is around the Event set value, event output relay
connections sometimes switch frequently between ON and OFF due to an unstable
input signal. This prevents chattering of event output due to the measured value
fluctuation around the Event set value.

Measured value (PV) Measured value (PV)
Measured value (PV) P Me dval
asure ue
Event set value < Differential "
s Zlp it N . - «S— Differential

' ! gap

: ‘ : : gap

. Time - Time

Eventstaus[ OFF| ON | OFF | Eventstatus| OFF | ON [ OFF |
Process high Process low

Parameter setting

® Event 1 differential gap [Engineering Mode: Function block No. 41 (Fr4 /)]

Parameter symbol Data range Factory set value
C ',_, | Deviation, Process and SV: Deviation, Process and SV:
o « If event assignment is set to either Input 1 or Differential TC/RTD inputs: 2
temperature. V/l inputs: 0.2% of input
0 to Input 1_Input span span

(When Control with PV select: 0 to PV select input span) | MV: 0.2
o If event assignment is set to Input 2
0 to Input 2_Input span
[Varies with the setting of the Decimal point position.]
MV: 0.0 to 110.0%

® Event 2 differential gap [Engineering Mode: Function block No. 42 (Fr4d)]

Parameter symbol Data range Factory set value
- ',_, = Same as Event 1 differential gap Deviation, Process and SV:
Crc TC/RTD inputs: 2
V/linputs: 0.2% of input
span
MV: 0.2

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022




I, 195

® Event 3 differential gap [Engineering Mode: Function block No. 43 (Fr43)]

Parameter symbol Data range Factory set value

C 'l_l q Same as Event 1 differential gap Deviation, Process and SV:
[ TC/RTD inputs: 2
V/I inputs: 0.2% of input
span
MV: 0.2

® Event 4 differential gap [Engineering Mode: Function block No. 44 (Fr4Y)]

Parameter symbol Data range Factory set value

F [N Same as Event 1 differential gap Deviation, Process and SV:
o TC/RTD inputs: 2

V/I inputs: 0.2% of input
span
MV: 0.2

7.1.5 Preventing event from turning on due to a transient abnormal input

Event timer can be used to prevent event from turning on for the event state shorter
than the set time.

Description of function

When an event state becomes ON, the output is suppressed until the Event timer set
time elapses. If the event output is still ON after time is up, the output will resume. If
an event state is cancelled while the event timer is activated, no event output is
turned on.

Example: When the setting of Event 1 timer is 50.0 seconds
Measured value (PV)

Event setvalue=®|---------------f--§---r---mmm

Set value (SV) /\_—*

Event state &

i,

«— Event 1 timer ~—— Event 1 timer
(500 seconds) (50.0 seconds)

Non-event state p

Event output ON=® |- - ----- - - -oo-doom oo e
Event output OFF = : : . %222%////
Output lamp state | OFF | ON |

[LL] The Event timer is also activated for the following reasons:
e When set to the event state simultaneously with power turned on
¢ When set to the event state simultaneously with control changed to RUN
(control start) from STOP (control stop).
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M In the event hold state, no event output is turned on even after the Event timer
preset time has elapsed.

L} The Event timer is reset for the following reasons when:
e Power failure occurs while the Event timer is being activated
e Control is changed to STOP (control stop) from RUN (control start) while the
Event timer is being activated
e Event state is cancelled while the event timer is activated

Parameter setting

® Event 1timer [Engineering Mode: Function block No. 41 (FA4 /)]

Parameter symbol Data range Factory set value
Cisr o 0.0 to 600.0 seconds 0.0
crio

® Event 2 timer [Engineering Mode: Function block No. 42 (FA42)]
Parameter symbol Data range Factory set value
- 0.0 to 600.0 seconds 0.0
Evice

® Event 3 timer [Engineering Mode: Function block No. 43 (FA43)]

Parameter symbol Data range Factory set value
1,0 0.0 to 600.0 seconds 0.0
I

® Event 4 timer [Engineering Mode: Function block No. 44 (FA44)]
Parameter symbol Data range Factory set value
E VAN 0.0 to 600.0 seconds 0.0
v

7.1.6 Changing event output assignment

Event output assignment can be changed through OUT1 to 3 function selection, DO1
to 4 function selection, OUT1 to 3 logic calculation selection, and DOL1 to 4 logic
calculation selection.

=2 Refer to 6.1 Changing Output Assignment [Control Output, Retransmission
Output, Logic Calculation (Event) Output, Instrument Status Output] for Event
output assignment.

7.1.7 Changing the event set value

The Event set value can be set in Parameter group No. 40 in the Parameter setting
mode. Since the Set value for Event 1 to 4 are included in the Memory area, up to 16
data can be stored per parameter.

-5~ Refer to the the SC-F71 Quick Start Guide (172-65706M) or Instruction Manual
[Hardware] (172-65709M) for how to set Event set values.

Refer t010.3 Storing the control related set values (Memory Area function) for
Memory area transfer.
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7.2 Checking Event ON State
The event ON state can be checked with the ALM lamp or on the Comprehensive
event state screen in the Monitor & SV setting mode.

Display contents
® ALM lamp

The event ON state can be verified with the ALM lamp. However, the instrument has
only one ALM lamp which is turned on using the OR relation of the related functions.
Combination of the states can be freely available. The setting can be done in
Function block: ALM lamp lighting condition (Engineering mode).

[Events that illuminate the lamp] — —

eEvent 1

eEvent 2 gggg@
«Event 3 - %0ABAA
eEvent 4 e Foun /6088
e Input 1_Input error high

e Input 1_Input error low
e Input 2_Input error high
e Input 2_Input error low

® ALM lamp lighting condition [Engineering Mode: Function block No. 10 (Fn /0)]
Parameter symbol Data range Factory set value
H " 0 to 255 15

L L 0: OFF

+1: Event 1

+2: Event 2

+4: Event 3

+8: Event 4

+16: Input 1_Input error high

+32: Input 1_Input error low

+64: Input 2_Input error high

+128: Input 2_Input error low
To select two or more functions, sum each value.

® Comprehensive event state [Monitor & SV Setting Mode]

Parameter symbol Data range Factory set value
1/ M)~ | When an event occurs, the character of the occurring event is —
E v IVl displayed on the Set value (SV) display unit. If two or more
events occur at the same time, the relevant characters are
displayed alternately every 0.5 seconds.
EHr I: Event 1
Edr2: Event 2
EHr3: Event 3
EHrY: Event 4
' n {UP: Input 1_Input error high
!'n Idn: Input 1_Input error low
! ncUP: Input 2_Input error high
! nddn: Input 2_Input error low
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Display operation

Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor Comprehensive event state
0 r * C1/7CNI
co.0| <wooe” [LVEN
71 | (Several times)
[N
\
A
Gen)” Nothing is displayed if

event is not detected.
* The MONI key may be used instead.
** The R.SET key may be used to return.

7.3 Keeping the Event State (Interlock Function)

Description of function

The Event interlock function holds the event state (including the input error) even if
the Measured value (PV) is out of the event zone after it enters the event zone once.
Interlock can be set for the Event and Input error.

Example: When the Event interlock function is used for Deviation high

Measured value (PV) Measured value (PV)
A
Interlock

Event setvalue[>[-------------; et e

) i l Deviation high
Set value (SV) b I | —_—

I |
i i
' 1
| !
: : »Time
l i
|

Event state | OFF ON |

[Without Event hold action]

2 Refer to 7.4 Releasing the Event State (Interlock Release) for the interlock
release.

Parameter setting

® Interlock selection [Engineering Mode: Function block No. 30 (Fr30)]

Parameter symbol Data range Factory set value
1 C 0 to 255 0
[ 0: Unused
+1: Event 1
+2: Event 2
+4: Event 3
+8: Event4

+16: Input 1_Input error high
+32: Input 1_Input error low
+64: Input 2_Input error high
+128: Input 2_Input error low
To select two or more functions, sum each value.
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Setting procedure
*Press the @EB key untl Parameter setting mode is
displayed. Keep pressing without releasing your

To enter the Engineering mode finger from the key to enter the Setiing lock mode.
Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
G
/ /
Eaﬂmsec.ormore*L LDE,'\ = LDE,'\ @3+<MODE
00« or aFF
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

e e e -

MODE &< + {mobE
(2 SS:. or more) N P /l S " P / S (2 sec. or more)
~ Uﬂ Sir DID
\ RUN STOP
Engineering mode
Function block No.10 Function block No.30 Universal output type
[Display] [Output] selection
1 mn [
Fr 0 JFRJD |1 &@ | LS
d5P | Gom ol 65000
Select Universal
output type

{ Setlingend )«

* Next parameter is displayed.

« Press (ze7) and {MODE keys simultaneously to retumn to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

» Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlockflock transfer.

7.4 Releasing the Event State (Interlock Release)

Description of function

The Event interlock function holds the event state (including the input error) even if
the Measured value (PV) is out of the event zone after it enters the event zone once.
The Interlock may be released by Digital input (DI) and Communication (optional) as
well as key operation.
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The following picture shows how to release the interlock.
Event type: Deviation high

Measured value (PV)

Eventsetvalue P ------------ -4~ ------

Set value (SV) P _ i : i D~ —
[ without interlock function| i i i i
Event state : T ' i
(ALM lamp lights) OFF | ; ON | :
i ! ) i
Event state OFF | ! ON | :
| with interlock function | ! | : . Not tumed OFF as the
' ' i  interlock ti .
Event state OFF i : - : ‘/|( interlock continues
(ALM lamp lights) ; ; ! !
Event state OFF | : ON i |
Interlock release screen : i : :
(ILr) state OFF | 5 ON ' |
Interlock release operation > {5 {5
Release is invalid Release is valid

Invalid when PV is in Since the PV is in the

the alarm ON region. alrm OFF region,
Interlock is released
and becomes OFF.

L] The Interlock release has an influence to all events and input error that are in the
interlock state and releases such events at one time whose interlock release
conditions are met.

=2 Refer to 5.2 Switching Functions Using Digital Inputs (DI) for Interlock release
through Digital input (DI).

-2~ Refer to the SC-F71 Instruction Manual [Host Communication] (172-65711M)
for Interlock release through Communication.

Parameter setting

® Interlock release[Monitor & SV Setting Mode]

Parameter symbol Data range Factory set value
) P ofF: Interlock release oFF
I N an: Interlock state

[LL] To display “Interlock release”, choose a setting other than “aFF” in Function block
No. 30: Inter lock selection (Engineering mode).
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Setting procedure

After the Interlock is set, the Interlock release screen shows “on” automatically.
Monitor & SV setting mode

Monitor & SV setting mode Interlock release Interlock release
PV/SV monitor C D [Interlock state] [Interlock release state]
SET

I 1O 1O

L-' H "__,' (Several times) - ] ,_ ‘-\' - I ,_ ,L\,

o on oFF

A
)
(Once or twice)

7.5 Preventing Control with Input Errors (Input Circuit Error Alarm)

Description of function

Input circuit error alarm uses two inputs (dual input circuits) and detects errors in the
input circuit from the difference between two inputs.

When the difference between Input 1_Measured input (PV1) and Input 2_Measured
input (PV2 - PV1) exceeds Input circuit error alarm set value, it is considered to be an
input circuit error and “Input error state” starts.

PV2
“«—V—>
D S et A e L LT L >
Input error state (low) Normal range Input error state (high)
A
dnput circuit error PV1 +Hnput circuit error

alarm setvalue (Control point)  alarm set value
Determination of input circuit errors
e (PV1 + Input circuit error alarm set value) < PV2 ... Input circuit error (high)
¢ (PV1 - Input circuit error alarm set value) > PV2 ... Input circuit error (low)

[Wiring example]

TC input RTD input
| Compensating )
cable Measured object
(measuring the
same point)
T Input 1 @ Input 2
+ + ! :
TC <€ Input 1 Input 2 RTD: _@ @
: : | | 2 W

Parallel connection

Voltage input Current input

+ + + +
i 1 - M —@
Signal m Signal
Input 1 Input 2 source| Input 1 Input 2
souee| PR @ | @ @

Parallel connection Series connction
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[l] Different input type can be specified for Input 1 and Input 2. Note that action may
be different on each input.

[L] To also determine errors on external circuits, measure the same location on two
external circuits and connect them as Input 1 and Input 2 respectively.

LY To output “Input 1_Input error high/low,” output assignment must be set in
advance. Refer to 6.1 Changing Output Assignment [Control Output,
Retransmission Output, Logic Calculation (Event) Output, Instrument Status
Output] for output assignment.

L] Irrespective of Input circuit error alarm setting, “Input 1_Input error high/low”
conducts normal Input error alarm action.
Refer to 5.7 Changing Error Handling at Input Error When set to the event state
simultaneously with power turned on operation at Input error action.

L] Before using the Input circuit error alarm, check for errors in measured values
between Input 1 and Input 2 which should be removed in advance using PV bias.

L] The Input circuit error alarm function uses two inputs, but control using Input 2 is
not available. However, lighting the ALM lamp and providing state output from
Digital output (DO) are possible.

Parameter setting
® Select function for Input 2 [Engineering Mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value
7 P 1/ 0: No function 1
L 4 1: Remote setting input
2: 2-loop control/Differential temperature control
3: Control with PV select
4
5

: Cascade control (Slave single «» Cascade) *
: Cascade control (Master single <> Cascade) *
6: Input circuit error alarm
PID control: O to 6
When pressure control operation [MC-(V)COS(R)] is selected:
0to 2,6
Heating/Cooling control: 0 to 3, 6

-2 Refer to “4. Parameters that are Initialized/Modified when setting is Changed” for
the parameters that are initialized when the Select function for Input 2 is changed.

® |nput circuit error alarm set value [Engineering Mode: Function block No. 58
(Fr58)]

Parameter symbol Data range Factory set value
) P 0 to Input 1_Input span TC/RTD inputs: 10
(N 0: No function V/l inputs: 5% of Input 1_

[Varies with the setting of the Decimal point position.] Input span

L] To display “Input circuit error alarm set value”, choose “Input circuit error alarm”
in Function block No. 58: Select function for Input 2 (Engineering mode).
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Setting procedure

“Press the @Eakey until Parameter setling mode is
displayed. Keep pressing without releasing your

To enter the Engineering mode finger from the key to enter the Setting lock mode.
Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
)
/ /
EE_E‘Msecnrmore*L LDE'" N LDE:‘ @+<MODE
00« an aFF

I

I

I

I

I

Operation transfer mode i
RUN/STOP transfer !
|

|

I

/

{
I
[
I
! Lock state Unlock state
[
[
[
[
[

mopE <) + {moDE
(2 sec. or more) _ P ,’ 5 _ P / S (2 sec. or more)
- | r
~Un 57 oF
RUN STOP
Engineering mode
Function block No.10 Function block No.58 Selection function Input circuit error alarm
[Display] [2 input function] forinput 2 set value
I 1/ [
Fr iU ,FﬁSB G | PV | GD N I L
| Several m/ulN} rnncC | Seveal 1 1
DSF‘ (ﬁm) CPb LUulo (ﬁm) Lol i
Set Select function Set Input circuit
forinput 2 error alarm set value

{ Seitingend )«

» Next parameter is displayed.

« Press Ge7)and {MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
{The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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8. Control Function

This chapter describes control related functions, setting contents and setting
procedure based on the key words related to controls.

8.1 Running/Stopping Control (RUN/STOP Transfer)

Choose whether to start (RUN) or stop (STOP) control. The RUN/STOP transfer can
be made by Digital input (DI) or Communication (optional) other than the key
operation. The factory set value is STOP. As soon as the controller is powered on,
control is stopped.

® State of this instrument when set to STOP mode

Displays the STOP symbol “57af” on the SV, PV or MV
STOP display displays.
(Factory set value: SV displays)
“Input 1_Manipulated output value at STOP [heat-side]” is
output.
(Factory set value: -5.0%)
“Input 2_Manipulated output value at STOP” * is output.
Control output (Factory set value: -5.0%)
* In the case of 2-loop control/Differential temperature control
Heat-side: “Input 1_Manipulated output value at STOP
[heat-side]” is output.
(Factory set value: -5.0%)

PID control

Heating/Cooling
PID control

Logic calculation output
Retransmission output

Instrument status output
Autotuning or Startup tuning AT cancelled (PID constants are not updated.)

According to the setting contents of Output action at STOP
(Factory set value: OFF)

2~ Refer to 9.4 Changing the Display Position of STOP during the Control Stop for
STOP display selection.

& Refer to 6.9 Changing the Output Action While in Control Stop Mode for Action
selection at STOP mode.

® State of this instrument when set to RUN mode

Operation when transferred to RUN from STOP is in accordance with the Hot/Cold

start selection setting.

=" Refer to 8.19 Changing the Action at Power ON (Hot/Cold Start) for Hot/Cold
start.

2" Refer to the SC-F71 Instruction Manual [Host communication] (172-65711M) for
RUN/STOP switching by communication (optional).
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Setting procedure
® Selection by front key operation

Changing the mode from RUN to STOP

Monitor & SV setting mode  Operation transfer mode Monitor & SV setting mode
PVISV monitor RUN/STOP transfer PV/SV monitor
/ /C 0
cal) wee | R/5 J  R/Gled<wre  JHT
00| @seconds) rUn 5MaP 5MaP
A
RUN STOP STOP display
Changing the mode from STOP to RUN
Monitor & SV setting mode  Operation transfer mode Monitor & SV setting mode
PVISV monitor RUN/STOP transfer PV/SV monitor
/ /C 7
cad) wee | RSG5 ) R/5|E<womel  JHT
5P| (2seconds) 5MaP rUn oo
STOP RUN

Al
STOP display

® Changing the mode with the direct key

Assigning the “RUN/STOP transfer” function to the FUNC key facilitates the
RUN/STOP switching.

RUN/STOP transfer function is assigned to the FUNC key at the time of shipment for
immediate use.

Each time FUNC key is pressed, RUN and STOP are toggled.

2~ Refer to 10.8 Accessing some functions directly (FUNC key) for FUNC key

assignment.
Changing the mode from RUN to STOP
Monitor & SV setting mode Monitor & SV setting mode

PV/SV monitor RUN/STOP transfer PV/SV monitor

- ] — | Display changes ]

cal| e R/ 5| ety | 2H [

00| @seconas) rUn 5MoP
RUN STOP state

. 7
(Display for 1 second) STOP display

Changing the mode from STOP to RUN

Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor RUN/STOP transfer PV/SV monitor
— ) Display changes
Lj ,',‘__,' FUNC \'/ 5 automatically EE’U
,‘- EIP (2 seconds) rUn BEI’
STOP RUN state

STOP display (Display for 1 second)

L] selection of key action is possible from “Press once” and “Press and hold” to
enable the switching. Refer to 10.8 Accessing some functions directly (FUNC
key) for details.

® Switching the mode with Digital Input (DI)

To switch the RUN/STOP using the Digital Input (DI), use “DI function selection” in
Function block No. 23 (Engineering mode).

& Refer to 5.2 Switching Functions Using Digital Inputs (DI) for the Digital input
(DI) assignment.
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Transfer timing of RUN/STOP

Up to 200 ms
Contact closed =>» A Iy
Contact open => \2 !
RUN/STOP| STOP RUN STOP RUN STOP |

ELI NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.

[LL] The above switching action can be inverted (The functions at contact close and
contact open can be swapped). This setting can be configured at “Dl logic
invert.” Refer to 5.2 Switching Functions Using Digital Inputs (DI) for details.

® RUN/STOP transfer state

The table below shows the actual RUN/STOP modes and displays under different
combinations of settings by Key operation, Communication, and Digital input (DI).

Setting via front Setting via Instrument
keys or through Digital Input STOP display
o status
communication (D)
RUN RUN —
RUN STOP dsrP
RUN STOP k&P
STOP STOP SMaP *

* The instrument without RUN/STOP switching by DI will have the same display.

STOP character display

Monitor & SV setting mode Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor PVI/SV monitor PV/SV monitor
001M 000M 007
(NN (NN I NN
5P ES a5 P
STOP with the key STOP with the key STOP with the DI

(No RUN/STORP tranfer by DI)  RUN/STOP tranfer by DI:RUN  RUN/STOP tranfer by key:RUN

L] The display position of STOP can be changed. Refer to 9.4 Changing the
Display Position of STOP during the Control Stop for details.

8.2 Changing Control Action

Refer to the following 6 types of control action:

* PID control (direct action) * Heating/Cooling PID control (Cooling linear
* PID control (reverse action) type)
* ON/OFF action * MC-COS(R)/MC-VCOS(R) Pressure control

* MC-COS(R)/MC-VCOS(R) Temperature control

L] When the control mode is set to Cascade control which uses two measured
inputs, the selectable control action is limited to “PID control (direct action),”
“PID control (reverse action),” or “ON/OFF action.”
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PID control (direct action)
The Manipulated output value (MV) increases
as the Measured value (PV) increases.
This action is used generally for cooling
control.

PV

Direct action

PID control (reverse action)
The Manipulated output value (MV) decreases |
as the Measured value (PV) increases.
This action is used generally for heating control.

PV

Reverse action
ON/OFF action
ON/OFF control is possible when the Proportional band [heat-side] is set to 0. In
ON/OFF control with Reverse action, when the Measured value (PV) is smaller than
the Set value (SV), the Manipulated output (MV) is 100% or ON. When the PV is
higher than the SV, the MV is 0% or OFF. Differential gap setting prevents control
output from repeating ON and OFF too frequently.

Measured value (PV
- (PV)

ON/OFF action

Set value (SV)
ON/OFF action

Manipulated
output value (MV) ON OFF ON OFF ON OFF > Time

5 Referto 8.6 Controlling with ON/OFF Action for ON/OFF action.

Heating/Cooling PID control

In Heating/Cooling control, only one controller enables heating and cooling control.

Manipulated
output value (MV) Proporticnal band  Proportional band
A [heat-side] [cool-side]
100% ho——— -
’
’
Manipulated + Manipulated
output value ’ output value
[heat-side] ’ [cool-side]
/
0% A' A A » Temperature
Set value (SV) OL: Overlap
oL | bB DB: Deadband

& Refer to 8.7 Controlling with Heating/Cooling Action for Heating/Cooling PID
control.
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MC-COS(R)/MC-VCOS(R) Pressure control

Pressure control performed in combination with the TLV control valve for steam, MC-
COS/MC-VCOS series.

By controlling the steam pressure with TLV proprietary algorithms that utilizes the
characteristics of the COS (VCOS) series, accuracy and responsiveness that
exceeds conventional control valves can be achieved.

-2~ Refer to 8.8 Using with MC-COS/MC-VCOS for information on MC-COS(R)/
MC-VCOS(R) pressure control operation.

MC-COS(R)/MC-VCOS(R) Temperature control

Temperature control performed in combination with the TLV control valve for steam,
MC-COS/MC-VCOS series.

The control algorithm is PID control (reverse action), however by using this device
with a COS (or VCOS) series steam pressure reducing valve, the steam supply
pressure can be controlled. In addition, it has characteristics that are not easily
affected by external disturbances such as pressure fluctuations at the primary side of
heat source steam.

& Refer to 8.8 Using with MC-COS/MC-VCOS for information on MC-COS(R)/
MC-VCOS(R) pressure control operation.

PID control

PID control is a control method of achieving stabilized control result by setting P
(Proportional band), | (Integral time) and D (Derivative time) constants, and is widely
used. However, with this PID control, if P, | and D values are set to focus on “better
response to control set value change,” “response to external disturbance”
deteriorates. In contrast, if PID values are set to focus on “better response to external
disturbance,” “response to control set value change” deteriorates. In PID control a
form of “Response to setting” can be selected from among Fast, Medium and Slow
with PID constants remaining unchanged so as to be in good “Response to
disturbances.” In addition, the controller is provided with the function which restricts
the amount of undershooting caused by the cooling nonlinear characteristic
possessed by plastic molding machines when the Set value (SV) is lowered in
Heating/Cooling PID control.

Ordinary PID control

P, I and D constants set so as to be in good response to set value change

Response to set value change Response to disturbance change
Set value Set value / N\ AL
(SV) (SV) N~ Y

P, I and D constants set so as to be in good response to disturbance

Response to set value change Response to disturbance change
Set value /\__AN.a Set value /\.
(SV) / < v (Sv) N/
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PID control
Response to set value change Response to disturbance change
Fast
|v| di
Set value edium Set value /\L
(sv) (sv) N4
N Slow

Restriction of undershooting when
the set value (SV) is lowered

The undershoot
factor is small

Set value
(SV)

The overshoot
factor is large

Parameter setting

® Input 1_Control action [Engineering Mode: Function block No. 51 (Fr5 /)]

Parameter symbol Data range Factory set value
| — 0: PID control with Autotuning (direct action) Product identification code
I. [N .:, 1: PID control with Autotuning (reverse action) specified at the time of
2: Heating/Cooling PID control with Autotuning [Cooling linear | orqer.
type]

3: Pressure control operation [MC-COS(R)-3]

: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]
: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]
: Pressure control operation [MC-COS(R)-21]

: Pressure control operation [MC-VCOS(R)]

: Temperature control operation [MC-COS(R)-16]

: Temperature control operation [MC-VCOS(R)]

For cascade control, only 0 or 1 are selectable.

For PV select, only 0, 1 or 2 are selectable.

©CoOo~NOULAhW

2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the Input 1_Control action is changed.

® Input 2_Control action [Engineering Mode: Function block No. 52 (Fr52)]

Parameter symbol Data range Factory set value
= 5 : PID control with Autotuning (direct action) 1
. [N : PID control with Autotuning (reverse action)

0
1
3: Pressure control operation [MC-COS(R)-3]
4: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]
5: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]
6: Pressure control operation [MC-COS(R)-21]
7: Pressure control operation [MC-VCOS(R)]

8: Temperature control operation [MC-COS(R)-16]

9: Temperature control operation [MC-VCOS(R)]

2:nla

For cascade control, only 0 or 1 are selectable.
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L] To display “Input 2_Control action”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).

2" Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the Input 2_Control action is changed.

® Input 1_Control response parameter [Parameter Setting Mode: Parameter
group No. 51 (Pn5 )]

Parameter symbol Data range Factory set value
| F, or 0: Slow PID control: 0
. N 1: Medium Heating/Cooling PID
2: Fast control: 2
[When P or PD action is selected, this setting will be
unavailable]

L] To display “Input 1_Control response parameter”, choose a setting other than “3
to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).

® Input 2_Control response parameter [Parameter Setting Mode: Parameter
group No. 52 (Pr52)]

Parameter symbol Data range Factory set value
7 D 0r 0: Slow 0
L. ;_\ I 1: Medium
2: Fast
[When P or PD action is selected, this setting will be
unavailable]

L] To display “Input 2_Control response parameter”, choose “2-loop
control/Differential temperature control” or “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode), AND choose a setting
other than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No.52: Input 2_Control action (Engineering mode).
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Setting procedure

Monitor & SV setting mode

Setting lock mode l‘
PV/SV monitor |

Set data unlock/lock transfer

*Press the {S€Tkey until
@

Parameter setting mode is

response parameter

\
m . ] 1/ N ] I~ 1/ | (5er) + <MODE, dgisplayed :
‘ E’@?uﬁ‘dsec-mm), LOLI J Lol | EDU00E wpared rexp preen
” - , fnger from the key to enter
w LU= on ofFF | the Setting lock mode.
1 Lock state Unlock state i
‘ Operation transfer mode i
RUN/STOP transfer !
| MODE C /C (G<D) + <MoDE
1 (2 sec. or more) | P, | X | (2 sec. or more) i
f rUn 5Mof |
L RUN STOP )
Engineering mode
Function block No.10 Function block No.51
|Display] [Input 1_Control] Input 1_Control action
ICI_I ."B ‘ICI—I'S ;' G ]' QS G .| Next G + wone
of
d5F | Gaed | [onl < 0000 1] e 1575
Set Contral action
G
Function block No.58 {Several
[Input 2_Control] Input 2_Control action times) In case oFtwomputs
FrSZ | & |0 obl e ,| Next
Lj ~ ~ Ininininlgi screen
Lo e i
Set Control action (GeD) + MoDE
v
Monitor & SV Parameler setling mode
setling mode Parameler group No.00  Parameter group No.51 Input 1_Control
PV/SV monitor [Setting] [Input 1_Conitrol] response parameter
m i cC | I
280 & ,Pl‘u_u_f A PRS & | [ RP
' 2 seconds
G P |Pooemet CH| x| | Conf | S | 00000
Set Confrol
response parameter
G
(Several .
times) In case of two mputs
F“[',',‘:'pﬁ' gg’:,;]sz m:'ﬂi—mmmew GD) | Next | GED incase adtwomputs
screen
C SET, I~ SET,
IDI_I_IE, & .‘E’. 'C‘,'D' S) Setting end
Lj r r Ininlninin]
Lo (N[N o Next ter is displaved
Sol Conral ext parameter is displayed.

+ Press <) and {MODE keys simultaneously to retum to the
Measured value (PVYSet value (SV) Monitor.
(The MONI key may be pressed to retumn to the Measured
value (PV)/Set value (SV) Monitor.)

¢ Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 212

8.3 Setting PID Values Automatically (Autotuning)

Autotuning (AT) automatically measures, computes and sets the optimum PID values.
Autotuning (AT) can be used for PID control (Direct action/Reverse action) and
Heating/Cooling PID control.

2 Refer to 8.14 Executing Cascade Control for Autotuning (AT) during the
Cascade control.

Description of function

® Parameters computed by Input 1_Autotuning (AT)

Input 1_Proportional band [heat-side]

* Input 1_Integral time [heat-side]

* Input 1_Derivative time [heat-side]

* Input 1_Proportional band [cool-side] (Only for Heating/Cooling PID control)
* Input 1_Integral time [cool-side] (Only for Heating/Cooling PID control)

* Input 1_Derivative time [cool-side] (Only for Heating/Cooling PID control)

® Parameters computed by Input 2_Autotuning (AT)
* Input 2_Proportional band

* Input 2_Integral time

* Input 2_Derivative time

® AT bias

The AT bias is used to prevent overshoot during Autotuning in the application which
does not allow overshoot even during Autotuning. The Autotuning method uses
ON/OFF control at the set value to compute the PID values. However, if overshoot is
a concern during Autotuning, the desired AT bias should be set to lower the set point
during Autotuning so that overshoot is prevented.

[Example] When AT bias is set to the minus (-) side.

Measured value (PV)

A

Set value (SV) =>
/\ /\ / AT bias
AT pOint -> \/

N

» Time -

® AT remaining time monitor
Displays the remaining time until Autotuning (AT) is completed.
(Display range: 0 hours 00 minutes to 48 hours 00 minutes)

The SV display shows “TCAL” from the start of Autotuning (AT) till the display of the
remaining time. Once the remaining time is displayed, the time is reduced every minute.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 213

[Example]
Input 1_AT Input 1_AT
remaining time monitor remaining time monitor

| O m | Orrm

LI Sl LW

rCAL c. 00

Calculating the The remaining
remaining time time is displayed

LL] The “AT remaining time monitor” is a predictive value and may not be accurate.

® AT/ST status monitor
Displays the execution status of Autotuning (AT).
¢ Displays “1” during Autotuning (AT).
¢ Displays “0” when Autotuning (AT) is completed.
* When Autotuning (AT) is aborted, the display shows -1 up to -4 depending on
the reason of the abort.
-1: Aborted. Setting changed.
* When the set value (SV) is changed.
- When the AT bias is changed.
» When the PV bias, PV ratio, or PV digital filter is changed.
* When the Output limiter high or low is changed.
- When Autotuning (AT) is changed to PID control.
* When the instrument is switched to STOP by RUN/STOP transfer.
* When the instrument is switched to Manual mode using Auto/Manual
transfer.
* When the instrument is switched to Remote mode using
Remote/Local transfer.
* When the instrument is switched to Cascade/Single.
- When the memory area is changed.
-2: Aborted. Abnormal input.
- When the Measured value (PV) has entered the Input error range.
[Input error range: Input error determination point high > Measured
value (PV), Input error determination point low < Measured value (PV)]
- When the Feedback resistance (FBR) input is broken
-3: Aborted. Timeout.
Output state has not been changed (ON to OFF, OFF to ON) for more
than two hours.
-4: Aborted. Abnormal calculated values.

Error in the calculation of the values in Cascade control and Control with
PV select.

® Caution for using Autotuning (AT)
¢ When a temperature change (UP and/or Down) is 1 °C or less per minute during
Autotuning (AT), Autotuning (AT) may not be finished normally. In that case,
adjust the PID values manually. Manual setting of PID values may also be
necessary if the set value is around the ambient temperature or is close to the
maximum temperature achieved by the load.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 2.4

¢ When the Output change rate limiter is used, you may not be able to obtain
appropriate PID constants by Autotuning (AT).

& Refer to 8.5 Setting PID Values Manually for the manual setting of PID values.
® Requirements for Autotuning (AT) start

Start Autotuning (AT) when all following conditions are satisfied:
To start Autotuning (AT), go to Operation transfer mode.

Operation state | RUN/STOP transfer RUN

Auto/Manual transfer Auto mode

Remote/Local transfer Local mode

Autotuning (AT) setting PID control (State before starting AT)
Parameter Input 1_PID control and Input 1_Output limiter high [heat-side] > 0%
setting Temperature control Input 1_Output limiter low [heat-side] <

operation [MC-(V)COS] 100%
Input 2_PID control and Input 2_Output limiter high > 0%

Temperature control Input 2_Output limiter low < 100%

operation [MC-(V)COS]

Heating/Cooling PID Input 1_Output limiter high [heat-side] > 0%

control Input 1_Output limiter low [heat-side] <
100%

Input 1_Output limiter high [cool-side] > 0%
Input 1_Output limiter low [cool-side] <

100%
Input value The Measured value (PV) is not inside the Input error range.
state [Input error range: Input error determination point (high) > Measured
value (PV), Input error determination point (low) < Measured value

(PV)]

® Requirements for Autotuning (AT) cancellation

Autotuning (AT) is immediately aborted and PID control starts when an error is
detected in “AT/ST status monitor.” The PID values will be the same as before
Autotuning (AT) was activated.

& Refer to “AT/ST status monitor” on the previous page for details.

Autotuning (AT) may be aborted in the following cases except for the conditions in
“AT/ST status monitor.”

* When the instrument is in FAIL state.

* When the power supply is disconnected.

Parameter setting
® Input 1_Autotunning (AT) [Operation Transfer Mode]

Parameter symbol Data range Factory set value

’U ~ 11 |ofF:PID control oFF
Il I |on: Start Autotuning

When Autotuning (AT) is finished, the control will
automatically return to “oFF.”

|
I

[L] To display “Input 1_Autotuning (AT)”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® Input 2_Autotunning (AT) [Operation Transfer Mode]

| Parameter symbol | Data range | Factory set value
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| ofF: PID control ofF
/ on: Start Autotuning

When Autotuning (AT) is finished, the control will automatically
return to “oFF.”

)~
Al

my
"-

LL) To display “Input 2_Autotunning (AT)”, choose “2-loop control/Differential
temperature control” in Function block No.58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).

® Input 1 AT bias [Setup Setting Mode: Setting group No. 53 (5153)]

Parameter symbol Data range Factory set value
or -(Input 1_Input span) to +(Input 1_Input span) 0
I. I l'__l (When Control with PV select: -(PV select input span) to

+(PV select input span))
[Varies with the setting of the Decimal point position.]

LL) To display “Input 1_AT bias”, choose a setting other than “3 to 7 (Pressure
control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control
action (Engineering mode).

® Input 2 AT bias [Setup Setting Mode: Setting group No. 54 (5154)]

Parameter symbol Data range Factory set value
= or -(Input 2_Input span) to +(Input 2_Input span) 0
. I l'__l [Varies with the setting of the Decimal point position.]

L1 To display “Input 2_AT bias”, choose “2-loop control/Differential temperature
control” in Function block No.58: Select function for Input 2 (Engineering mode),
AND choose a setting other than “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering mode)

® Input 1_AT remaining time monitor [Setup Setting Mode: Setting group No.
53 (5153)]

Parameter symbol Data range Factory set value

10r r m 0 hours 00 minutes to 48 hours 00 minutes —
i

L] To display “Input 1_AT remaining time monitor”, choose a setting other than “3
to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).

® Input 2_AT remaining time monitor [Setup Setting Mode: Setting group No.
54 (5A54)]

Parameter symbol Data range Factory set value

2 M 0 hours 00 minutes to 48 hours 00 minutes —
cCa0 0

Ll To display “Input 2_AT remaining time monitor”, choose “2-loop control/
Differential temperature control” in Function block No. 58: Select function for Input
2 (Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).
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® Input 1_AT/ST status monitor [Setup Setting Mode: Setting group No. 53
(5n53)]

Parameter symbol Data range Factory set value

ITIHINC 0: AT/ST complete —
oive 1: AT running now

2: ST running now

-1: Aborted. Setting changed.

-2: Aborted. Abnormal input.

-3: Aborted. Timeout.

-4: Aborted. Abnormal calculated values.

M To display “Input 1_AT/ST status monitor”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® Input 2 AT/ST status monitor [Setup Setting Mode: Setting group No. 54 (5154)]

Parameter symbol Data range Factory set value
1IN 0: AT/ST complete —
JoLhive 1: AT running now
2: ST running now

: Aborted. Setting changed.

: Aborted. Abnormal input.

. Aborted. Timeout.

-4: Aborted. Abnormal calculated values.

Voo
WN P

L] To display “Input 2_AT/ST status monitor”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).

Setting procedure
® Start Autotuning (AT)

Before start AT, refer to ®@Requirements for Autotuning (AT) start. Make sure that all
required conditions to start AT are satisfied.

Monitor & SV Operation transfer mode
setting mode RUN/STOP Input 1_
PV/SV monitor transfer <M°DE Autotuning (AT)
or
Iy — [ f
cal <""°°E: R/5 €D || AMl A
0| Coesyr rLn oFF on
) Set Autotuning AT start
653 or <MODE In case of two inputs v
Input 2_
Autotuning (AT)
O oar I O
c. AU € | Al L| €D +wooe
oFF on
Set Autotuning AT start v €ET +<MODE
L] Aborting Autotuning (AT)
Input 1_ Input 2_
Autotuning (AT) Autotuning (AT)
| —1 I O O _ IIIII
CAFUL ™ AL c.rul ™M oAU
on oFF on ofF

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 217

L] The AT lamp blinks during Autotuning (AT).

L] When Autotuning (AT) is finished, the control will automatically return to “cFF:
PID control” and the AT lamp turns off.

=2 Autotuning (AT) can be started by Digital input (DI). Refer to “5.2 Switching
Functions Using Digital Inputs (DI)” for assigning Digital input (D).

2 Autotuning (AT) can be started by a key operation of the direct key (FUNC key).
Refer to 10.8 Accessing some functions directly (FUNC key) for details.

® Setting AT bias. Check the AT remaining time and AT/ST status.

Monitor & SV Parameter setting mode
setting mode Parameter group No.10 Setting group No.53
PV/SV monitor [Display] [Input 1 Tuning] Input 1_AT bias
_I"”'l C 1 C_rCZl | Or
| D |5m iU 15057 | e || AlTb| &
(2 seconds) (¢) [N < nonmr
EI’U CI'SID (wr\;'cc?e)or I HE B (N[NNI
T Set Input 1_AT bias
Input 1_AT/ST Input 1_AT remaining
C status monitor time monitor
SET) In case of two inputs
I TN I o rm
T =< s A
r r nornmnr
Lj. Lorn (NN
Set Input 1_AT/ST Set Control
status monitor response parameter
€ET In case of one input
> Setting end )

* Next parameter is displayed.

» Press G and <(IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

Setting group No.54 Input 2_AT remaining Input 2_AT/ST
[Input 2_Tuning] Input 2_AT bias time monitor status monitor
oo Y NN Y.
"'l H G ;E'. Hi b| G J:‘. HTM & J:'. 1 Ui G

N ) - l‘ll‘l ]

c. FunE o000 4. od 0
Set Input 2_AT bias Set Input 2_AT/ST Set Input 2_AT/ST

remaining time monitor status monitor

( Setting end )<

* Next parameter is displayed.

» Press G and <(IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)
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8.4 Setting PID Values Automatically (Startup tuning)

Startup tuning (ST) is a function which automatically computes and sets the PID
values (Proportional band: heat-side only) from the response characteristics of the
controlled system at power ON, transfer from STOP to RUN, and Set value (SV)
change.

Description of function

* As simple autotuning, the PID values can be found in a short time without
disturbing controllability for controlled systems with slow response at power ON.

* For controlled systems which require different PID values for each temperature
setting, the PID values can be found for each Set value (SV) change.

Temperature

A
Set value (SV) [>

[Change] T /—
Setvalue (SV)Dr---- -~

? ? > Time
T Calculating and setting PID values T Calculating and setting PID values

Startup tuning (ST) start Startup tuning (ST) start
[When the power is tumed on, operation [When SV is changed]
is changed from STOP to RUN]

* The setting items related to Startup tuning (ST) are shown below. Set them
according to the application used.

Setting item Details Setting mode
Start 0 When the power is turned on, operation |Engineering
condition | (Factory set value) | is changed from STOP to RUN, or the | mode
Set value (SV) is changed.
1 When the power is turned on or operation
is changed from STOP to RUN.
2 When the Set value (SV) is changed.
Execution oFF ST unused Operation
method | (Factory set value) transfer
on ! Execute once mode
ond Execute always

L] When Startup tuning (ST) function is activated in Heating/Cooling PID
control, only heat-side PID values are calculated and changed. Startup
tuning (ST) is not available when the temperature is downward. (PID values
for cooling cannot be calculated)

L] If Startup tuning (ST) is started when the ST start condition is at power on or
switching from STOP to RUN, the control will start with Hot start 2 even if the
setting is Hot start 1. Refer to 8.19 Changing the Action at Power ON
(Hot/Cold Start) for Hot/Cold start setting.
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® AT/ST status monitor

Displays the execution status of Startup tuning (ST).
* Displays “2” during Startup tuning (ST).
* Displays “0” when Startup tuning (ST) is completed.
* When Startup tuning (ST) is aborted, the display shows -1 up to -4 depending on
the reason of the abort.
-1: Aborted. Setting changed.
* When Startup tuning (ST) is disabled (oFF: ST unused).
* When the PV bias, PV ratio, or PV digital filter is changed.
* When the Output limiter high [heat-side] or low [heat-side] is changed.
* When the instrument is switched to STOP by RUN/STOP transfer.
* When the instrument is switched to Manual mode using Auto/Manual transfer.
* When the instrument is switched to Remote mode using Remote/Local
transfer.
* When the setting of the Level PID action selection is “2: Switching by the
Measured value (PV).”
-2: Aborted. Abnormal input.
When the Measured value (PV) has entered the Input error range.
[Input error range: Input error determination point high > Measured value
(PV), Input error determination point low < Measured value (PV)]
-3: Aborted. Timeout.
When Startup tuning (ST) will not end approximately 100 minutes after it
has been started.
-4: Aborted. Abnormal calculated values.
* When the input was switched by Control with PV select.
e Startup tuning (ST) internal error, etc.

® Caution for using Startup tuning (ST)

* For Startup tuning (ST) at power ON or transfer from STOP to RUN, always set the
heater power to ON simultaneously with the start of tuning or before the start of
tuning.

» Start Startup tuning (ST) in the state in which the temperature differential of the
Measured value (PV) and Set value (SV) at the start of Startup tuning (ST) is twice
the Proportional band, or greater.

* If in Heating/Cooling PID control, activate Startup tuning (ST) function under the
condition of “Set value (SV) > Measured value (PV).” Only the PID values on the
heat-side are automatically calculated but no PID values on the cool-side are
changed. The PID values on the cooling side can be obtained by Autotuning (AT).

* When the manipulated output value may be limited by the Output limiter setting,
the optimum PID values may not be calculated by Startup tuning (ST).

* When setting the Output change rate limiter, the optimum PID values may not be
computed by Startup tuning (ST).

* When setting the Soft start/Setting change rate limiter, the optimum PID values are
not obtained even when Startup tuning (ST) is executed at Set value (SV) change.

* When Startup tuning (ST) is started at power on, priority is given to Startup tuning
(ST) and the Proactive function will not start.
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® Requirements for Startup tuning (ST) start
Begin Startup tuning (ST) when all following conditions are satisfied:

RUN/STOP transfer RUN
Operation Auto/Manual transfer Auto mode
state Remote/Local transfer Local mode

Autotuning (AT) setting PID control

Startup tuning (ST) is set to ON (Execute once, Execute always)

Output limiter high > 0.1%, Output limiter low < 99.9%

Parameter [Heating/Cooling PID control type: Output limiter high (heat-side) > 0.1%]

setting The Level PID action selection is done by other than “Switching by the

Measured value (PV).”

The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Input value > Input error determination
Input value |point (low)

state At Startup tuning (ST) at Set value (SV) change, the Measured value (PV)
shall be stabilized.

Set value (SV) > Measured value (PV) [Heating/Cooling PID control]

Outout value At startup, output is changed and saturated at the Output limiter high or the
statg Output limiter low [Heating/Cooling PID control type: Output limiter high (heat-
side)].

® Requirements for Startup tuning (ST) cancellation

Startup tuning (ST) will be immediately aborted if any in the cancel condition in the
AT/ST status monitor is met. The PID values will be the same as before Startup
tuning (ST) was activated.

I Refer to “AT/ST status monitor” for details.

Startup tuning (ST) may be aborted in the following cases except for the conditions in
“‘AT/ST status monitor.”

* Autotuning (AT) has been started.

* When the instrument is in FAIL state.

* When the power supply is disconnected.

Parameter setting
® |nput 1_Startup tuning (ST) [Operation Transfer Mode]

Parameter symbol Data range Factory set value

| Cri ofF: ST unused ofF

. J1 0 on I: Execute once *

onc: Execute always

* When ST is finished, the control will automatically return to
“ofFF.”

L] To display “Input 1_Startup tuning (ST) “, choose a setting other than “3to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® |nput 2_Startup tuning (ST) [Operation Transfer Mode]

Parameter symbol Data range Factory set value

1 ofF: ST unused ofF
E,, 5 [ an I: Execute once *
onc: Execute always
*When ST is finished, the control will automatically return to “aFF.”

L] To display “Input 2_Startup tuning (ST) “, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).
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® Input 1 AT/ST status monitor [Setup Setting Mode: Setting group No. 53 (5053)]

Parameter symbol Data range Factory set value
NI 0: AT/ST complete —
I ove 1: AT running now
2: ST running now

. Aborted. Setting changed.

: Aborted. Abnormal input.

. Aborted. Timeout.

. Aborted. Abnormal calculated values.

oo
A WNPE

L] To display “Input 1_AT/ST status monitor”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® Input 2_AT/ST status monitor [Setup Setting Mode: Setting group No. 54 (5q54)]

Parameter symbol Data range Factory set value
A VINC 0: AT/ST complete —
0 ive 1: AT running now

2: ST running now

: Aborted. Setting changed.

: Aborted. Abnormal input.

. Aborted. Timeout.

: Aborted. Abnormal calculated values.

o
A OWN B

m To display “Input 2_AT/ST status monitor”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).

® ST start condition [Engineering Mode: Function block No. 50 (FA50)]

Parameter symbol Data range Factory set value
cCrrC 0: Activate Startup tuning (ST) function when the power is 0
1 b turned on; when transferred from STOP to RUN; or when

the Set value (SV) is changed.

1: Activate Startup tuning (ST) function when the power is
turned on; or when transferred from STOP to RUN.

2: Activate Startup tuning (ST) function when the Set value
(SV) is changed.

L] To display “Startup tuning conditions (ST)”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode), OR choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode) AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).
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Setting procedure

® Set ST start condition

{ . . .
. Monitor & SV setting mode Setting lock mode -
| PV/SV monitor Set data unlock/lock transfer 1 Eﬁmrgﬂm &
| D0 ket L ol K | ol 1| 6D+ Cwone] Epmes e orosea
! U - » LoLn » LOLn \ ﬁ\gerfmmmenlgez(::)erter
! (0« o aFF | the Settrng lock modo.
! Lock state Unlock state i
! Operation transfer mode i

RUN/STOP transfer |
! <MoDE D) + <MoDE |
| (2 sec. or more) ,D\,’ 5 ,D\,’ 5 (2 sec. ormore) I
i - - \
| U 5 aP
| RUN STOP )
Engneerng mode

Funcfion block No_10 Function block No 50
[Display] [Control] ST start condition
Fr il ndl &, 556D
g | G Loni | ©mes) R
Set ST start condition

Setting end )«

+ Next parameter is displayed.

« Press G and ¢MODE keys simultaneously to retum to the
Measured value (PVYSet value (SV) Monitor.
(The MONI key may be pressed to retum to the Measured
value (PV)/Set value (SV) Monitor.)

+ Select RUN on the RUN/STOP transfer.
+ Select lock on the Set data unlock/ock transfer.

® Set Startup tuning (ST)

Monitor & SV Operation transfer mode
setting mode RUN/STOP Input 1_
PV/SV monitor transfer <M0DE Startup tuning (ST)
or
0 =/ ] I~ ] I~ ) || Incaseof
LLL’U <MODE ’l_\ p ":, 6&3 . 5, L I. 5, _f | oneinput
2 N} Several (Once or |
0| Greer rUn| Goes oFF| S on |
1 Set Autotuning Set “on1” or “on2”

6&3 or <MODE In case of two inputs

Input 2_
Startup tuning (ST)

c S5y |2 AHIM|ED - <mooe
oFF an |
Set Startup tuning Set “on1” or “on2” @Ea+<MODE

® Start Startup tuning (ST)

Before starting ST, refer to Requirements for Startup tuning (ST) start. Make sure
that all required conditions to start ST are satisfied.

Startup tuning can be started in the following manner (started in the manner that
satisfies the starting condition).
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* Power off the controller once and power on again.
» Stop the control once (STOP) and start the control again (RUN).
* Change the Set value (SV).

L] The AT lamp lights during Startup tuning (ST).

L] After completion of Startup tuning (ST), the AT lamp goes off.
When Startup tuning setting is “on I: Execute once”, the setting will go back to
“oFF: ST unused.”

8.5 Setting PID Values Manually

To perform PID control, PID parameters shown below need to be set up. These PID
parameters can be automatically set using Autotuning (AT) or Startup tuning (ST).
Manual adjustment is also available.

* Proportional band (P)

* Integral time (1)

* Derivative time (D)

2 Refer to 8.3 Setting PID Values Automatically (Autotuning) for Autotuning (AT)
function. Also refer to 8.4 Setting PID Values Automatically (Startup tuning) for
Startup tuning (ST) function.

Description of function

Critical parameters of PID control such as Proportional action (Proportional band: P),
Integral action (Integral time: 1), and Derivative action (Derivative time: D) are
explained below. Note that this explanation is based on the reverse action (heating
control). With the direct action (cooling control), the output increases as the
measured value increases.

Manipulated
. . output value (MV)
® Proportional action A Proportional
. band
In the ON/OFF control action, the Gradually
manipulated output is turned on and off //decreases
repeatedly, resulting in oscillatory
control. yy » Temperature

To eliminate this oscillation, control is

performed by producing Manipulated Setvalue (SV)

output value (MV) proportional to the Manipulated
deviation between the Set value (SVv)  ©output "i'“e M) proportional band is
and the Measured value (PV). narrow

Proportional band is

Technically a zone called “Proportional r
wide

band” is established around the Set
value (SV) and when the Measured

value (PV) enters the proportional 7y » Temperature
band, the Manipulated output value Set value (SV)

(MV) is gradually reduced.

The Measured value (PV) stabilizes Temperalure o norfional band is narmow
within the Proportional band at the Offset
equilibrium point, but in many cases Set V?Sll\lg ¥

the stabilized temperature does not

match the Set value (SV). “Proportional band is wide

» Time
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This deviation between the Set value (SV) and the stabilized temperature is called
“Offset.”

With a narrower proportional band the control result becomes closer to that of the
ON/OFF control (oscillatory).

With a wider proportional band the output is gradually reduced to stabilize quicker,
however, often with a larger offset.

-2 Refer to 8.6 Controlling with ON/OFF Action for ON/OFF action.

® Integral action

Proportional action provides more Temperature Deviation

stable control than ON/OFF A occured ya?ggli%
control, but causes offset. This Set ‘g{lg I’{ ________ —
offset can be automatically | > Time
corrected by Integral action.
inti ; Manipulated Output i Integral action:
As long as deviation exists °“t‘(’|'\‘,|t\}’)a'“e a(;ldzl(]i Is Adding continues

between the Set value (SV) and ulntil 3viati0n is
the Measured value (PV), the T / c-eare
Manipulated output value (MV) is ; > Time

add_ed_ accorc_iing to the _size 01_‘ the Manipulated _ _
deviation until no deviation exists. output value: Proportional action +
(MV) Integral action [b]

The strength of the Integral action
is expressed in the Integral time.
The Integral time is the time till the
Manipulated output value (MV) by
the Integral action gets equal to
that by the Proportional action.

/ Proportional action +
/ ~_— Integral action [a]
[b]

[al

Proportional action
» Time

[a]: Integral time of Integral action [a]

The shorter the Integral time, the [b]- Integral time of Integral action [b]

stronger the integral effect is, and
the longer the weaker.

® Derivative action

The Derivative action allows the Manipulated output value (MV) proportional to the
changing rate (speed) of the Measured value (PV) to be produced to prevent a
fluctuation of the Measured value (PV) before it happens.

The strength of the Derivative action is expressed in the Derivative time. The
Derivative time is the time until the Manipulated output value (MV) by the Proportional
action gets equal to the Manipulated output value (MV) by the Derivative action when
the Measured value (PV) changes at a constant rate.

The longer the Derivative time is, the stronger the Derivative effect is, and the shorter
the weaker.

The Derivative effect, if set too strong, produces large Manipulated output (MV)
against a small change of the Measured value (PV), thus causing hunting and
resulting in unstable control.
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T b PV changes T t PV changes
em;:t\era ure Measured emp‘(\era ure Measured
Setvalue| value (PV)  gatvawe|  / value (PV)
sV (SV) |
: > Time : > Time
Manipulated | Manipulated !
output value | output value
Mv) | Mv) |
T @ive action T i Deviation action
i » Time .I > Time
i 1
Manipulated . Manipulated |
output value output value |
(MV) y  Proportional action + (MV) | Proportional action +
Derovative action ! Derovative action
.E‘Qoportional action E Derivative
i ) action
» Time > Time
Derivative
time
PV changes stepwise PV gradually changes

(PV changes at a constant rate)

® Outline of effect of PID

The following figure shows control behaviors under various control actions; ON/OFF
control, proportional control (P), Proportional + Integral action (Pl action), and
Proportional + Integral + Derivative actions (PID control).

Temperature

[ON/OFF aclion]| | (P)action | [ (P) + {I) action [[ (P)y+{)+ (D)action |

Measured

value (PV
Setvalwe[ LIVIVIUIV, N \o _ v V)

S|

with offset

external to external
disturbances disturbances

Oscillates

Bad response toj Good responsej
greatly

» Time

® Adjusting PID parameters (Applications controlled with PID control)

In some applications PID values calculated and obtained through Autotuning (AT)
and Startup tuning (ST) may not be appropriate. In such a case the PID values need
to be adjusted manually. Attempt this adjustment referring to the following.

[L] The sample here shows a general tendency. Control results depend on the
controlled object and combinations of control constants.

[Adjustment of Proportional band (P)]

Setting the proportional band as small as possible enables the Set value (SV) to be
reached faster without overshoot.
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However, if the proportional band is set too narrow, it will cause hunting and the
manipulated output (MV) will oscillate.

Propoertional band is Proporticnal band is Proportional band is
set too narrow appropriately set set too wide

[Adjustment of Integral time (1) and Derivative time (D)]

Made larger (wider, longer) Made smaller (narrower, shorter)
Overshoot, undershoot and hunting are Starts up quickly. Setting the value too short
suppressed. Setting the value too long may | may cause overshoot, undershoot or
need longer time till the Set value (SV) is hunting.
reached.

Parameter setting

® Input 1 _Proportional band [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (Pn5 )]

Parameter symbol Data range Factory set value
| ) TC/RTD inputs: TC/RTD inputs: 30
l. IL 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/l inputs: 3.0

(When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]

Voltage (V)/Current (1) inputs:

0.0 to 1000.0% of Input 1_Input span

(When Control with PV select: 0.0 to 1000.0% of PV select

input span)

0 (0.0, 0.00): ON/OFF action

NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 1_control action.

[L] To display “Input 1_Proportional band [heat-side]”, choose a setting other than
“3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No. 51:
Input 1 Control action (Engineering mode).

® Input 2_Proportional band [Parameter Setting Mode: Parameter group No. 52
(Pr50)]

Parameter symbol Data range Factory set value
] TC/RTD inputs: TC/RTD inputs: 30
E, I 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) V/l inputs: 3.0

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0% of Input 2_Input span
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 2_control action.

L] To display “Input 2_Proportional band”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No.58: Select
function for Input 2", AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
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(Engineering mode).

® Input 1 Proportional band [cool-side] [Parameter Setting Mode: Parameter
group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| [D TC/RTD inputs: TC/RTD inputs: 30
I. [ 1 (0.1, 0.01) to Input 1_Input span (Unit: °C [°F]) V/l inputs: 3.0

(When Control with PV select: 1 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.1 to 1000.0% of Input 1_Input span
(When Control with PV select: 0.1 to 1000.0% of PV select
input span)
L] To display “Input 1_Proportional band [cool-side]”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).
Additionally, a value other than 0 must also be entered in the Input 1_

Proportional band [heat-side] in the same memory area.

® Input 1_Integral time [heat-side] [Parameter Setting Mode: Parameter group
No. 51 (PA5 /)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
l. I seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Input 1_Integral time [heat-side]”, select other than MC-(V)COS(R)
pressure control for “Input 1_Control action” in Engineering mode: Function
block No. 51. Additionally, a value other than O must also be entered in the Input
1_Proportional band in the same memory area.

® Input 2_Integral time [Parameter Setting Mode: Parameter group No. 52
(Pr52)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
C ] seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

LL] To display “Input 2_Integral time”, choose a setting other than “3 to 7 (Pressure
control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control
action (Engineering mode). Additionally, a value other than 0 must also be
entered in the Input 2_Proportional band in the same memory area.

® Input 1_Integral time [cool-side] [Parameter Setting Mode: Parameter group
No. 56 (P~5E)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
l. [ seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

[L] To display “Input 1_Integral time [cool-side]”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).
Additionally, a value other than 0 must also be entered in the Input 1_
Proportional band in the same memory area.
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® Input 1_Derivative time [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (PR5 /)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
[N} seconds

0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

LL] To display “Input 1_Derivative time [heat-side]”, choose a setting other than “3 to
7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must also
be entered in the Input 1_Proportional band in the same memory area.

® Input 2_Derivative time [Parameter Setting Mode: Parameter group No. 52
(Pr50)]

Parameter symbol Data range Factory set value
= 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
. Cl’ seconds

0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

[L] To display “Input 2_Derivative time”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 2_Proportional band in the same memory area.

® |nput 1 Derivative time [cool-side] [Parameter Setting Mode: Parameter
group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
I, l:l’ y seconds
0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

[L] To display “Input 1_Derivative time [cool-side]”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).
Additionally, a value other than 0 must also be entered in the Input 1_
Proportional band in the same memory area.
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Setting procedure

Monitor & SV setting mode  Parameter setting mode Parameter group No.51 Input 1_Propotional
PV/SV monitor Parameter group No.00 [Input 1_Control] band [heat-side]
_ SeT /N [ SeT | | Ger
cB80 & PRl JPR5 | & 1 Pl e
| (2sec I ~ nh2IJmr
ool & more) 54 (%'\],if;)or L LOM (< LU JU.L
Set Proportional band
In case of Heat/Cool PID control Input[ﬁ_lnte%rail time
eat-side
In case of two inputs . ,’ <
0eq00
In case of two inputs or -
Heat/Cool PID control Set Integral time
Input 1_Derivative time
G [heat-side]
(Several |
times) SET,
( Setting end )< I. ':} Q
nncCrr
[N N]
* Next parameter is displayed. Set Derivative fime
* Press GeD and MODE keys simultaneously to
return to the Measured value (PV)/Set value (SV)
Monitor. (The MONI key may be pressed to return
v to the Measured value (PV)/Set value (SV) Monitor.)
Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer ST start condition
SET, 7 L’ SET, 7 ! SET | _l|Ger
nu_:' & | & | || ® | I
c. Lonl 00300 0 OcH0.0 0G0
Set Proportional band Set Integral time Set Derivative time
( Setting end )«
* Next parameter is displayed.
* Press G€D and MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor.)
Parameter group No.56  Input 1_Proportional band Input 1_Integral time Input 1_Integral time
[Input 1_Cooling control] [cool-side] [cool-side] [cool-side]
cCrC | I _ | ] | _|
J:'n_n':: & || Fc® )1 Ic @3: . dc|®
| | mr2Jmr ] mnr nncCrnr
I LOoOoL UURU.LI I_IE'L{LJ.LI L.II_IELIJ_I
Set Proportional band Set Integral time Set Derivative time

( Setting end )=

* Next parameter is displayed.

* Press <n and MODE keys simultaneously to return to the Measured value
(PV)/Set value (SV) Monitor. (The MONI key may be pressed to return to
the Measured value (PV)/Set value (SV) Monitor.)

8.6 Controlling with ON/OFF Action

In ON/OFF control, the Manipulated output value (MV) is turned on or off depending
on the Measured value (PV) whether it is above or below the Set value (SV).

Description of function

When the Measured value (PV) is above the Set value (SV), the Manipulated output
value (MV) is turned OFF, and when the Measured value (PV) is below the Set value
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(SV), the Manipulated output value (MV) is turned ON. To use the ON/OFF control,
set the Proportional band [heat-side] to “0.”

In the ON/OFF control the output is turned on and off around the Set value (SV) and
the output may be turned on and off too frequently for a small change of temperature.
This is called “chattering” and may reduce the life of the output relay. To prevent this,
ON/OFF differential gap should be properly set.

Measured value (PV)

ON/OFF action
Set value (8VY)
ONIOFF action
Manipulated
output value (MV) ON OFF ON OFF ON OFF > Time

L] This explanation applies to “Reverse action” (heating control).

L] The value of the ON/OFF action differential gap is a deviation from the Set value
(SV). This gap can be set individually above and below the Set value (SV).
For example, in case of a Reverse action (heating control), assuming that the Set
value (SV) is 100 °C with a ON/OFF action differential gap (upper) of 5 °C, the
Manipulated output value (MV) turns off at 105 °C.

L] In case of ON/OFF action, the Output changing rate limiter will be unavailable.

® Cooling control with ON/OFF action

The process of Input 1 can be controlled with the ON/OFF action for the Cooling side
(direct action) by setting zero to the Input 1_Proportional band [heat-side] after “O:
PID control (direct action)” is set in Function block No. 51: Input 1_Control action
(Engineering mode).

The process of Input 2 can be controlled with the ON/OFF action for the Cooling side
(direct action) by setting zero to the Input 2_Proportional band after “0: PID control
(direct action)” is set in Function block No. 52: Input 2_Control action (Engineering
mode).

The action is the same as above, but the ON/OFF position of the Manipulated output
value (MV) becomes opposite. The ON/OFF action differential gap can be set similarly.

® Heating/Cooling control with ON/OFF action

Go to “Input 1_Control action” in Function block No.51 (Engineering mode).

Select any one from “2: Heating/Cooling PID control [water cooling]”, “3: Heating/
Cooling PID control [air cooling]”, or “4: Heating/Cooling PID control [Cooling linear
type]” and set “0” at the Input 1_Proportional band [heat-side].

Then, the controller starts Heating/Cooling control with ON/OFF action.
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Manipulated output for ON/OFF action [at Heating control]

A i
ON 7 5 Y OFF
1 Y -
Low / A \ ngh
ON/OFF action Set value ON/OFF action
differential gap (lower) (SV) differential gap (upper)

Manipulated output for ON/OFF action [at Heating/Cooling control]

® Overlap/Deadband = 0

ON/OFF action ON/OFF action
differential gap (lower) ~ — differential gap (upper)
A {
Heat-side output ON \ :J OFF
Low ' Y High
! A
Cool-side output ON V7 ; \ OFF
Low AN High
ON/OFF action Set value ~ ON/OFF action
differential gap (lower) (SV) differential gap (upper)
® Overlap/Deadband > 0
ON/OFF action ON/OFF acfion
differential gap (lower) \ /differential gap (upper)
A i
Heat-side output ON \ : / OFF
Low y— High
Set value
{SV) T———— Deadband
' ; X
Cool-side output ON V7 i N OFF
Low ' High
ON/OFF action — — ON/OFF action
differential gap (lower) differential gap (upper)

Parameter setting

® Input 1_Proportional band [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (PA5 /)]

Parameter symbol Data range Factory set value
| 0 TC/RTD inputs: TC/RTD inputs: 30
l. I 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/linputs: 3.0

(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0% of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0% of PV select
input span)
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 1_control action.

L] To display “Input 1_Proportional band [heat-side]”, chose a setting other than “3
to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No. 51.:
Input 1_Control action (Engineering mode).
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® Input 2_Proportional band [Parameter Setting Mode: Parameter group No. 52
(Pr52)]

Parameter symbol Data range Factory set value
F, ‘D TC/RTD inputs: TC/RTD inputs: 30
_ 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) V/l inputs: 3.0

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0% of Input 2_Input span
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 2_control action.

L] To display “Input 2_Proportional band”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode).

® Input 1_ON/OFF action differential gap (upper) [Parameter Setting Mode:
Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| TC/RTD inputs: TC/RTD inputs: 1
1. O H H 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/l inputs: 0.1

(When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:

0.0 to 100.0% of Input 1_Input span

(When Control with PV select: 0.0 to 100.0 % of PV select

input span)

[L] To display “Input 1_ON/OFF action differential gap (upper)”, choose a setting
other than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No.51: Input 1_Control action (Engineering mode). Additionally, a value
other than 0 must also be entered in the Input 1_Proportional band [heat-side] in
the same memory area.

® Input 1_ON/OFF action differential gap (lower) [Parameter Setting Mode:
Parameter group No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| | TC/RTD inputs: TC/RTD inputs: 1
1. O H [ 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/linputs: 0.1

(When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:

0.0 to 100.0% of Input 1_Input span

(When Control with PV select: 0.0 to 100.0% of PV select

input span)

LL] To display “Input 1_ON/OFF action differential gap (lower)”, choose a setting
other than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No. 51: Input 1_Control action (Engineering mode). Additionally, a value 0
must also be entered in the Input 1_Proportional band [heat-side] in the same
memory area.
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® Input 2_ON/OFF action differential gap (upper) [Parameter Setting Mode:
Parameter group No. 52 (P~52)]

Parameter symbol Data range Factory set value
= ;_' IJ TC/RTD inputs: TC/RTD inputs: 1
- o 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) V/linputs: 0.1

(When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:

0.0 to 100.0% of Input 2_Input span

(When Control with PV select: 0.0 to 100.0% of PV select

input span)

L] To display “Input 2_ON/OFF action differential gap (upper) “, choose “2-loop
control/Differential temperature control” or “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode), AND choose a setting
other than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No.52: Input 2_Control action (Engineering mode). Additionally, a value
other than 0 must also be entered in the Input 2_Proportional band in the same
memory area.

® Input 2_ON/OFF action differential gap (lower) [Parameter Setting Mode:
Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
’J | TC/RTD inputs: TC/RTD inputs: 1
E. oL 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) V/linputs: 0.1

(When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:

0.0 to 100.0% of Input 2_Input span

(When Control with PV select: 0.0 to 100.0% of PV select

input span)

LL] To display “Input 2_ON/OFF action differential gap (lower) “, choose “2-loop
control/Differential temperature control” or “Cascade control” in Function block No.
58: Select function for Input 2 (Engineering mode), AND choose a setting other
than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block
No.52: Input 2_Control action (Engineering mode). Additionally, a value 0 must
also be entered in the Input 2_Proportional band in the same memory area.
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Setting procedure

Monitor & SV
setting mode

Parameter setting mode

Parameter group No.00 Parameter group No.51  Input 1_Proportional band

PV/SV monitor [Setting] [Input 1_Control] [heat-side]
Ny 1 O _C | | I
cel & |PRU0 Pr5i & 1 P&
0.0 |esen® 5H| Swe | 1 Lonl < Gooon
T Set Proportional
band to “0.0”

Input 1_ON/OFF action
differential gap (lower)

Input 1_ON/OFF action
differential gap (upper)

@ED In case of two inputs | )
I | ]
. oHL| & ol ohH 1<
nomn norn
g, i g,

Set ON/OFF action
differential gap (lower)

@ET In case of one input
> Setting end )

* Next parameter is displayed.

Set ON/OFF action
differential gap (upper)

» Press G and <(IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

Parameter group No.52 Input 2_ Input 2_ON/OFF action Input 2_ON/OFF action
[Input 2_Control] Proportional band differential gap (upper) differential gap (lower)
O_C - . ] 3 | 7 L
Pr5cd | & | Pl & | oHH & |C. oHL|&2

I~ ~ InIninininl mrrr | [l |
c. Lonl | Goed LUULL [ LUy, |
Set Proportional Set ON/OFF action Set ON/OFF action
band to “0.0” differential gap (upper) differential gap (lower)

( Setting end )<

¢ Next parameter is displayed.

» Press Ge) and <MIODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

8.7 Controlling with Heating/Cooling Control

With Heating/Cooling PID control method, heat-side and cool-side can be controlled
by a controller. For example, this is effective when cooling control is required in
extruder cylinder temperature control.

Description of function

® Cool control type

The control on the heat-side is the same as the standard PID control. The control on
the cool-side can be selected from a few types according to the controlled object.

® Overlap/Deadband

Heating/Cooling PID control has a proportional band individually on each side of the
heating and the cooling. With the Set value (SV) as a reference point, setting the
Overlap/Deadband below the Set value (SV) [setting on the negative side] generates
an overlap of the heating and the cooling proportional bands. Setting this parameter
above the Set value (SV) [setting on the positive side] generates a deadband.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



235

Manipulated
output value (MV) Proportional band  Proportional band
A [heat-side] [cool-side]
100% === =-
/
/
Manipulated 1 Manipulated
output value p output value
[heat-side] y [cool-side]
/
0% A’ A A » Temperature
Set value (S8V) OL: Overlap
oL | bB DB: Deadband

[Overlap/Deadband reference point]

Each Set value (SV) for the Heating/Cooling PID control becomes the

Overlap/Deadband reference point.

* When setting 0.0, Overlap/Deadband reference point is at 0% of the output at
Proportional band [heat-side].

* When setting 0.5, Overlap/Deadband reference point is at the midpoint of the
Overlap/Deadband.

* When setting 1.0, Overlap/Deadband reference point is at 0% of the output at

Proportional band [cool-side].

Manipulated
output value (MV) Proportional band Proportional band
A [heat-side] [cool-side]
100% Deadband
Heat-side 1.0 Cool-side

output value

output value
0.5

0% » Temperature
’ A A A P
dbPA dbPA dbPA .
0.0 0.5 10 dbPA: Overlap/Deadband

reference point
Example: Difference in Overlap/Deadband reference point

[Overlap/Deadband reference point: 0.0]

Manipulated P tional p tional Manipulated
output value rogg;:jona rogg:}:jona output value
MV) [heat-side] [cool-side] MV)
100% |— 100%,
Heat-side Cool-side Heat-side Cool-side
output value output value output value output value
0%l Y > Temp. 0%l 'y > Temp.
Set value (MV) Set value (MV)
[dbPA] [dbPA]
|
Deadband Overlap

dbPA: Overlap/Deadband reference point
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[Overlap/Deadband reference point: 0.5]

Manipulated p tional P tional Manipulated
output value mggn},"" m{’,gn},"" output value
Mv) [heat-side] [cool-side] Mv)
| » »
100% | 7= 100% | I
4 4
4 4
Heat-side ¥/ coolside Heat-side A Coolside
output value 4 output value output value ',' output value
¥
& 4
4 ]
0% ry »Temp. 0% + » Temp.
Bet valuel Set value
MV) (MV)
[dbPA] [dbPA]
Deadband Overlap
and --- -2 Portion of Proportional band when Deadband is 0

dbPA: Overlap/Deadband reference poini

[Overlap/Deadband reference point: 1.0]

Manipulated - - Manipulated
Proportional Proportional
output value band band out;zut value
[heat-side] [cool-side]
100% * 100% /—
Heat-side Ve Cool-side Heat-side Cool-side
output value output value output value output value
0% y'y » Temp. 0% 'y » Temp.

Portion of Set E:,at',‘l’,ifw) Portion of Set E:,a,',‘l’%w)
Proportional band Proportional band
when Deadband is O —] when Deadband is 0 |—"

Deadband Overlap

dbPA: Overap/Deadband reference point

[LL] To change Deadband when the Overlap/Deadband reference point is 0.5, the
Proportional band on heat-side and cool-side shift equidistantly to the midpoint
of the Overlap/Deadband.

® Undershoot suppression factor

The Undershoot suppression function suppresses the undershoot that occurs when
the Set value (SV) is lowered due to the special cooling characteristic (cooling
nonlinear characteristic) of plastic molding machines. The undershoot suppression
effect increases as a smaller value is set for the Undershoot suppression factor.

The undershoot factor
is small

Set value

\ A\
(Sv) J v N~
The overshoot factor

is large
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LI NOTE If the Undershoot suppression factor is set too small, the undershoot
function acts excessively and prevents the Measured value (PV) from
reaching the Set value (SV). As a result, the PV stabilizes at an offset or
approaches the set value very slowly, preventing normal control.

In this event, change the setting for the Undershoot suppression factor to
a slightly higher value.

Parameter setting

® Input 1_Proportional band [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (PA5 /)]

Parameter symbol Data range Factory set value
| ‘D TC/RTD inputs: TC/RTD inputs: 30
I. 0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F]) V/l inputs: 3.0

(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0% of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0% of PV select
input span)
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 1_control action.

L] To display “Input 1_Proportional band [heat-side]”, choose a setting other than
“3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).

® Input 1 _Proportional band [cool-side] [Parameter Setting Mode: Parameter
group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| F, TC/RTD inputs: TC/RTD inputs: 30
I. - 1 (0.1, 0.01) to Input 1_Input span (Unit: °C [°F]) V/l inputs: 3.0

(When Control with PV select: 1 to PV select input span)

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (1) inputs:

0.1 to 1000.0% of Input 1_Input span

(When Control with PV select: 0.1 to 1000.0% of PV select

input span)

L] To display “Input 1_Proportional band [cool-side]”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).
Additionally, a value other than 0 must also be entered in the Input 1_
Proportional band [heat-side] in the same memory area.

® Input 1_Integral time [heat-side] [Parameter Setting Mode: Parameter group
No. 51 (Pn5 /)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
l. I seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

L1 To display “Input 1_Integral time [heat-side]”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode). Additionally, a value other than 0 must also
be entered in the Input 1_Proportional band in the same memory area.
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® Input 1_Integral time [cool-side] [Parameter Setting Mode: Parameter group
No. 56 (P~56)]

Parameter symbol Data range Factory set value
| ) 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
R [ seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

m To display “Input 1_Integral time [cool-side]”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).
Additionally, a value other than 0 must also be entered in the Input 1_
Proportional band in the same memory area.

® Input 1 Derivative time [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (PA5 /)]
Parameter symbol Data range Factory set value

| 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
R d seconds

0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Input 1_Derivative time [heat-side]”, choose a setting other than “3 to
7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input
1_ Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 1_Proportional band [heat-side] in the same
memory area.

® |nput 1 Derivative time [cool-side] [Parameter Setting Mode: Parameter
group No. 56 (Pn56)]

Parameter symbol Data range Factory set value
| 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
R C” C seconds
0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Input 1_Derivative time [cool-side]”, choose “Heating/Cooling PID
control” in Function block No. 51: Input 1_Control action (Engineering mode).
Additionally, a value other than O must also be entered in the Input 1_
Proportional band [heat-side] in the same memory area.
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® Input 1_Overlap/Deadband [Parameter Setting Mode: Parameter group No.

56 (PnS6)]

Parameter symbol Data range Factory set value
| | TC/RTD inputs: TC/RTD inputs: 0
R [N} l':, -(Input 1_Input span)to +(Input 1_Input span) Vil inputs: 0.0

(When Control with PV select:
-(PV select input span) to +(PV select input span))
(Unit: °C [°F])
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
-100.0 to +100.0% of Input 1_Input span
(When Control with PV select:
-100.0 to +100.0% of PV select input span)
Minus (-) setting results in Overlap. However, the overlapping
range is within the proportional range.

L] To display “Input 1_Overlap/Deadband”, choose “Heating/Cooling PID control”
in Function block No.51: Input 1_Control action (Engineering mode).

® Input 1_Control action [Engineering Mode: Function block No. 51 (Fn5 )]

Parameter symbol

Data range

Factory set value

|
L a5

0: PID control with Autotuning (direct action)

1: PID control with Autotuning (reverse action)

2: Heating/Cooling PID control with Autotuning [Cooling linear
type]

3: Pressure control operation [MC-COS(R)-3]

: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]

: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]
: Pressure control operation [MC-COS(R)-21]

: Pressure control operation [MC-VCOS(R)]

: Temperature control operation [MC-COS(R)-16]

9: Temperature control operation [MC-VCOS(R)]

For cascade control, only 0 or 1 are selectable.

For PV select, only 0, 1 or 2 are selectable.

o ~NO O A

Product identification code
specified at the time of
order.

& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the Input 1_Control action is changed.

® Undershoot suppression factor [Engineering Mode: Function block No. 56

(Fr56)]

Parameter symbol Data range Factory set value
1C 0.000 to 1.000 1.000
[

L To display “Undershoot suppression factor”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).

® Overlap/Deadband reference point [Engineering Mode: Function block No.

56 (FnSE)]

Parameter symbol

Data range

Factory set value

dbPA

0.0to 1.0

0.0

L To display “Overlap/Deadband reference point”, choose “Heating/Cooling PID
control” in Function block No.51: Input 1_Control action (Engineering mode).
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Setting procedure

® Selecting Heating/Cooling PID control
To enter the Engineering mode

" *Pressthe EDkey unti

Monitor & SV setting mode Setting lock mode Parameler setting mode
PV/SV monitor CDSet data unlock/lock transfer 5 displayed. Keep
ing wihout
ml &2 0 N I T 1/| (@) + MODE: mprmr s
8 Uescwmey L gl it J Lol €D < from the oy to nder the
U U o DF fr_ Setting lock mode.

Operation transfer mode
RUN/STOP transfer

[
[
[
! Lock state Unlock state
[
[
[

|
|
|
|
|
(Gen) + {monE :
|
|
J

<mopEe
(2 sec. ormore) P,/ 5 Q,’ 5 (2 sec. ormore)
! rg'_;'rr Slr DP
L RUN STOP
Engneering mode
Function block No.10 Function block No.51
[Display] [Input 1_Control] Input 1_Control action
1 | |

Fr il FR51 | & |1 a5
doP | Goen I Conl |« o000

Set Heat/Cool €E3

PID control #
times)
l {Once ortwice)
Function block No.56
Input 1_ Undershoot COverap/Deadband

Cooling control] suppression factor reference point

FA56 | &, Us e | dbPAL e
i~ [} ] ]
I Cool | Seed 4. 1000 I

Set Undershoot Set Overap/Deadband

suppression factor reference point

{ Settingend )«

* Next parameter is displayed.

« Press G=Dand {MODE keys simultaneously to retum to the
Measured value (PVYSet value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STORP transfer.
» Select lock on the Set data unlockAock transfer.
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® Setting parameters for Heating/Cooling PID control

Monitor & SV Parameter setting mode
setting mode Parameter group No.00 Parameter group No.51  Input 1_Proportional band
PV/SV monitor [Setting] [Setting] [heat-side]
001M 0 _ 0 | | -
cHO PrO0 | €& P51 | & |1 |
nn N
00| Gever ] . Lonl 00300
| Set Proportional
band
(Once or twice)
Input 1_Derivative time Input 1_Integral time
(D) [heat-side] [heat-side]
(Several —
imes) . o5 @@ | o5
nncmn nourn|
[ LIE"_{LIJ_I
Set Derivative time Set Integral time
\/ Input 1_ Input 1_ Input 1_
Parameter group No.51 Proportional band Integral time Deriative time Input 1_
[Input 1_Cooling control] [cool-side] [cool-side] [cool-side] Overlap/Deadband
| | ] | | L
PRSE ) P& ! |- G| . dc G| . db (€D
[ | nr2annr FIEL{FN‘I ncrnr nrnmr
I LOoOoL LIz [N] (NN Lo [N
Set Proportional band Set Integral time Set Derivative time  Set Overlap/Deadband

( Setting end )<

* Next parameter is displayed.

« Press GeD and <IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured
value (PV)/Set value (SV) Monitor.)

[L] The Parameters in Heating/Cooling PID control can be calculated also in
Autotuning (AT) (Overlap/Deadband is excluded).
Refer to 8.3 Setting PID Values Automatically (Autotuning) for Autotuning (AT).

8.8 Using with MC-COS/MC-VCOS

The SC-F71 is the only controller that controls TLV steam control valves MC-
COS/MC-COSR and MC-VCOS/MC-VCOSR series.

MC-COS(R)/MC-VCOS(R) series combines an automatic pressure reducing valve
with a control valve. The sensing and feedback control with the controller together
with the control mechanism of the valve itself achieves a hybrid control.

® Valve coefficient

The valve coefficient is a value individually determined for TLV steam control valves
MC-COS(R) series and MC-VCOS(R) series.

These products use the valve coefficient to control the combined control valve with
the optimum control output value and to control the steam pressure for the secondary
side of the control valve.

Therefore, when MC-COS(R) series and MC-VCOS(R) series are used in
combination with the equipment, it is necessary to set the valve coefficient of the
control valve to be used with the equipment.

* This function is only available when pressure control operation is selected. Control output
value will be calculated with PID control algorithm when temperature control operation is
selected.

NOTE: The pressure unit to be entered for the pressure value is defined by the valve
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coefficient F. Parameters to be entered in pressure units, such as measurement input range,
target set value, and alarm set value, must be entered in the pressure units defined by the
valve coefficient F. If the pressure unit and the parameter do not match, the product will not
operate properly.

NOTE: To use a pressure unit other than the valve coefficient F (indicated on the valve
coefficient plate), refer to the "Converting valve coefficient" section to convert the valve
coefficient and change the valve coefficient F along with valve coefficients A, C, and E.

® Converting valve coefficient

Valve coefficient value for MC-COS(R) and MC-VCOS(R) are indicated in the valve
coefficient plate (attached) on the MC-(V)COS(R), which is also indicated on the
valve coefficient tag when the equipment is new.

The value of the valve coefficient F indicates the unit of pressure used for control.
Values of other valve coefficients A to E vary depending on the unit system. When
control is performed with a pressure unit different from the value of F indicated in the
product, or the pressure unit used for control is changed, it is necessary to convert
the valve coefficient according to the pressure unit to be used.

Valve coefficients A, C and E need to be changed. The value obtained by multiplying
the current valve coefficient described in the valve coefficient plate by the correction
coefficient shown in Table 8-1-1, 8-1-2, 8-2-1, or 8-2-2 become the valve coefficient in
the new pressure unit system. It is not necessary to change the values of valve
coefficients b and d.

-2 Refer to “Input 1_Valve coefficient F” and “Input 2_Valve coefficient F” for
pressure unit indicated by the value of Valve coefficient F.

Table 8-1-1 Correction factor of valve coefficient A and C

New unit
system kg/lcm?G barg psig kPaG MPaG
Current (F=0) (F=1) (F=2) (F=3) (F=4)
unit system
kg/lcm?G (F=0) — 1.01970 0.70307 1.01970 1.01970
barg (F=1) 0.98067 — 0.68948 1.00000 1.00000
psig (F=2) 1.42230 1.45040 — 1.45040 1.45040
kPaG (F=3) 0.98067 1.00000 0.68948 — 1.00000
MPaG (F=4) 0.98067 1.00000 0.68948 1.00000 —
Table 8-1-2 Correction factor of valve coefficient A and C
New unit
system mmHg mbar inHg psi kPa
Current (F=10) (F=11) (F=12) (F=13) (F=14)
unit system
mmHg (F=10) — 0.75006 2.54000 0.51715 0.75006
mbar (F=11) 1.33320 — 3.38600 0.68948 1.00000
inHg (F=12) 0.39370 0.29530 — 0.20360 0.29530
psi (F=13) 1.93370 1.45040 4.91200 — 1.45040
kPa (F=14) 1.33320 1.00000 3.38600 0.68948 —
Table 8-2-1 Correction factor of valve coefficient E
New unit
system | kg/cm? G barg psig kPaG MPaG
Current (F=0) (F=1) (F=2) (F=3) (F=4)
unit system
kg/lcm?G (F=0) — 0.98067 1.42230 0.98067 0.98067

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 243

barg (F=1) 1.01970 — 1.45040 1.00000 1.00000
psig (F=2) 0.70307 0.68948 — 0.68948 0.68948
kPaG (F=3) 1.01970 1.00000 1.45040 — 1.00000
MPaG (F=4) 1.01970 1.00000 1.45040 1.00000 —

Table 8-2-2 Correction factor of valve coefficient E

New unit
system mmHg mbar inHg psi kPa

Current (F=10) (F=11) (F=12) (F=13) (F=14)
unit system
mmHg (F=10) — 1.33320 0.39370 1.93370 1.33320
mbar (F=11) 0.75006 — 0.29530 1.45040 1.00000
inHg (F=12) 2.54000 3.38600 — 4.91200 3.3600
psi (F=13) 0.51715 0.68948 0.20360 — 0.68948
kPa (F=14) 0.75006 1.00000 0.29530 1.45040 —

[Conversion example]

When using the MC-COS-16, whose valve coefficient is currently displayed in
kg/cm?G, in a new unit system such as psig:

Current valve coefficient

A:552 b:340 C:369 d:1425 E:594 F:0

The valve coefficient A and C are converted by referring to Table 1-1. The conversion
factor from the current unit system (kg/cm?G) to the new unit system (psig) is
0.70307. Therefore, new valve coefficients are;

A =552 x 0.70307 = 388.09464 ~ 388 *

C =369 x 0.70307 = 259.43283 =~ 259 *

* Rounded to the nearest whole number.

The valve coefficient E is converted by referring to Table 2-1. The conversion factor
from the current unit system (kg/cm2G] to the new unit system (psig) is 1.42230.
Therefore, new valve coefficients are;

E =594 x 1.42230 = 844.8462 ~ 845 **

** Rounded to the nearest whole number.

As a result of the above conversion, the values of new valve coefficients A to F are as
follows.

A:388 Db:340 C:259 d:1425 E: 845 F:2

8.8.1 Controlling by using with MC-COS/MC-VCQOS (pressure control)

Steam pressure supplied to the secondary side of the control valve can be controlled
with the pressure control valve for steam MC-COS(R)/MC-VCOS(R) series.

By controlling the steam pressure with TLV proprietary algorithms for pressure
reducing valve for steam, COS (VCOS) series, accuracy and responsiveness
exceeding normal control valves can be achieved.

Parameter setting

® Input 1_Control action [Engineering Mode: Function block No. 51 (Fn5 )]

Parameter symbol Data range Factory set value
| C 0: PID control with Autotuning (direct action) Product identification
I. o J 1: PID control with Autotuning (reverse action) code specified at the
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2: Heating/Cooling PID control with Autotuning [Cooling linear type] | time of order.
3: Pressure control operation [MC-COS(R)-3]

4: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]
5: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]
6: Pressure control operation [MC-COS(R)-21]

7: Pressure control operation [MC-VCOS(R)]

8: Temperature control operation [MC-COS(R)-16]

9: Temperature control operation [MC-VCOS(R)]

For cascade control, only 0 or 1 are selectable.

For PV select, only 0, 1 or 2 are selectable.

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the Input 1_Control action is changed.

® Input 1_Valve coefficient A to E [Engineering Mode: Function block No. 53

(FA5I]

Parameter symbol Data range Factory set value
| 0 -1999 to 9999 0
l 1
| !_ -1999 to 9999 0
I M
| r -1999 to 9999 0
| L

-1999 to 9999 0
,' d
,' F -1999 to 9999 0

== Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

m To display “Input 1_Valve coefficient A to E”, choose “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-
(V)COS(R)])” in Function block No. 51: Input 1_Control action (Engineering mode).

® Input 1 Valve coefficient F [Engineering Mode: Function block No. 53 (Fn53)]

Parameter symbol Data range Factory set value
| F When Input 1_Control action is set to 3 to 6 or 8: Product identification code
l. 0: kg/lcm?G specified at the time of
1: barg order.
2: psig
3: kPaG
4: MPaG

When Input 1_Control action is setto 7 or 9:

10: mmHg/Torr

11: mbar

12: inHg

13: psi

14: kPa
NOTE: To use a pressure unit other than the valve coefficient
F indicated on the valve coefficient plate, refer to the
"Converting valve coefficient" section in "8.8 Using with MC-
COS/MC-VCOS" in the instruction manual
(parameters/functions) to convert the valve coefficient and
change the valve coefficient F along with valve coefficients A,
C,and E.

& Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

LL] To display “Input 1_Valve coefficient F”, choose “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-
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(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering
mode).

® Input 1 Pressure standard for Valve coefficient F [Engineering Mode:
Function block No. 53 (FA53)]

Parameter symbol Data range Factory set value

Product identification code
specified at the time of
order.

0: Atmospheric (gauge) pressure standard
1: Absolute pressure standard

|
l. USL

m To display “Input 1_Pressure standard for Valve coefficient F”, choose “7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® Input 1_Control valve selection [Engineering Mode: Function block No. 53

(Fr53)]

Parameter symbol Data range Factory set value
| 1/ C 0: MC-VCOS(R) 0
I. v i 1: PC-VCOS(R)

L] To display “Input 1_Control valve selection”, choose “7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control action
(Engineering mode).

(2 NOTE PC-VCOS(R) is an old model control valve for MC-VCOS(R). Choose “1”

when PC-VCOS(R) is used with equipment.

® Input 1 Pressure (temp) limiter [Engineering Mode: Function block No. 53
(Fr53)]

Parameter symbol

Data range

Factory set value

L PrL

When Input 1_Control action is set to 3to 7:
Input 1_Input range low to Input 2_Input range high

When Input 1_Control action is set to 8:
Valve coefficient
Coefficient F = 0 (kg/cm?G): 0.00 to 99.99
Coefficient F = 1 (barg) 0.00 to 99.99
Coefficient F = 2 (psig) 0.0 to 999.9
Coefficient F = 3 (kPaG): 0 to 9999
Coefficient F = 4 (MPaG) 0.000 to 9.999

When Input 1_Control type is set to 9:
The smaller value of 0.0 to Input 1_Input range high or
140.0 °C (280.0 °F)
Select the temperature unit according to the following
conditions:
When Input type is set to Temperature input: Input 1_
Display unit
When Input type is set to V/I input: Input 1_Temperature
limiter unit

When 0 (0.0, 0.00, 0.000) and Input 1_Pressure (Temp)
Limiter function OFF

[Varies with the setting of the Decimal point position except
when Input 1_Control action is set to “8”.]

Input 1_Control type is a
setting other than 7: 0

Input 1_Control type is set
to 7: Input 1_Input range
high

L] To display “Input 1_Pressure (Temp) limiter”, choose “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-
(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering mode).

® Input 1_Return bias [Engineering Mode: Function block No. 53 (F=53)]
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Parameter symbol Data range

| -50.0 t0 50.0%
| ob

Factory set value
0.0

O NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after

checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

LL] To display “Input 1_Regression equation bias”, choose “3 to 7 (Pressure control

operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-
(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering mode).

® Input 1l Response speed self-learning selection [Engineering Mode:
Function block No. 53 (Fr53)]

Parameter symbol Data range Factory set value
| M 0: Yes 0
I }: I ’F 1: No

0 NOTE Do not change the factory set value.

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

LL] To display “Input 1_Response speed self-learning selection”, choose “3 to 7

(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® Input 1_ No. of corrective actions [Engineering Mode: Function block No. 53
(Fn53)]

Parameter symbol Data range Factory set value
| ’C' | 0 to 99 times (99: unlimited times) 99
I cC o

I NOTE Do not change the factory set value.

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes to
values may affect controllability. Please contact TLV for details.

L1l To display “Input 1_No. of corrective actions”, choose “3 to 7 (Pressure control

operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control action
(Engineering mode).

® Input 1_ Corrective action repeat [Engineering Mode: Function block No. 53
(Fr53)]

Parameter symbol Data range Factory set value
| | 0: Yes 1
l. Pl_ - 1: No

9 NOTE Do not change the factory set value.

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes to
values may affect controllability. Please contact TLV for details.
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LL] To display “Input 1_Corrective action repeat”, choose “3 to 7 (Pressure control

operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control action
(Engineering mode).

® Input 1_ Corrective actions for ramp control [Engineering Mode: Function
block No. 53 (FR53)]

Parameter symbol Data range

Factory set value
| 0 3 0: Yes 0
I. I C 1: No

0 NOTE Do not change the factory set value.

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes to
values may affect controllability. Please contact TLV for details.

[LL] To display “Input 1_Corrective actions for ramp control”, choose “3 to 7

(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input
1_Control action (Engineering mode).

® Input 1 _Lower range of corrective action amount [Engineering Mode:
Function block No. 53 (Fn53)]

Parameter symbol

Data range Factory set value
| ‘L, 0.0 to 105.0% 20.0
oL O

|
l.

L9 NOTE Do not change the factory set value.

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes to
values may affect controllability. Please contact TLV for details.

m To display “Input 1_Lower range of corrective action amount”, choose “3 to 7

(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input
1 Control action (Engineering mode).

® Input 1 _Upper range of corrective action amount [Engineering Mode:
Function block No. 53 (Fr53)]

Parameter symbol Data range

Factory set value
| _ L" ‘,_, 0.0 to 105.0% 20.0
I g

L9 NOTE Do not change the factory set value.

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes to
values may affect controllability. Please contact TLV for details.

[L] To display “Input 1_Upper range of corrective action amount”, choose “3 to 7

(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input
1 Control action (Engineering mode).

® Input 1_Dead zone [Parameter Setting Mode: Parameter group No. 51 (PA5 /)]
Parameter symbol Data range

Factory set value
IMI™ ) 0to 10% of input_1 span
e o f'_'I

See Table 8-3
[Position of decimal point depends of Input 1_Valve coefficient
Fl
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L] To display “Input 1_Dead zone”, choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering

mode).
Table 8-3 Factory set value of Dead zone

Control Valve coefficient F (pressure unit

action” 0 1 2 3 4 10 11 12 13 14
3 0.03 | 0.03 0.4 3 0.003 — — — - —
4 0.04 | 0.04 0.4 4 0.004 — — — - —
5 0.10 | 0.10 15 10 | 0.010 — — — - —
6 0.10 | 0.10 15 10 | 0.010 — — — — —
7 — — — — — 7 10 0.3 0.14 1

* Set value for the control operation set in Function block No. 51: Input 1_Control action ( /. Lan'")

® Input 2_Control action [Engineering Mode: Function block No. 52 (Fr52)]

Parameter symbol Data range Factory set value
) : PID control with Autotuning (direct action) 1

C. [N 5 : PID control with Autotuning (reverse action)

: Pressure control operation [MC-COS(R)-3]

: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]
: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]
: Pressure control operation [MC-COS(R)-21]

: Pressure control operation [MC-VCOS(R)]

: Temperature control operation [MC-COS(R)-16]

: Temperature control operation [MC-VCOS(R)]

:n/a

For cascade control, only 0 or 1 are selectable.

2" Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the Input 2_Control action is changed.

NOONDUAWERO

® Input 2_Valve coefficient A to E [Engineering Mode: Function block No. 54
(FASY)]

Parameter symbol Data range Factory set value
,j F, -1999 to 9999 0
L. [
= -1999 to 9999 0
c. b
7 I -1999 to 9999 0
L. L
7 | -1999 to 9999 0
L. L

-1999 to 9999 0
¢ €

=2 Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

LL] To display “Input 2_Valve coefficient A to E”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Valve coefficient F [Engineering Mode: Function block No. 54 (FA54)]

Parameter symbol Data range Factory set value
= C When Input 2_Control type is set to 3 to 6 or 8: Same as Input 1_Valve
C. I 2: Iég/cmZG coefficient F (pressure unit)
: barg
2: psig
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3:kPaG

4: MPaG

When Input 2_Control type is set to 7 or 9:

10: mmHg/Torr

11: mbar

12: inHg

13: psi

14: kPa

NOTE: To use a pressure unit other than the valve coefficient
F indicated on the valve coefficient plate, refer to the
"Converting valve coefficient" section in "8.8 Using with MC-
COS/MC-VCOS" in the instruction manual
(parameters/functions) to convert the valve coefficient and
change the valve coefficient F along with valve coefficients A,
C,and E.

2 Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

L] To display “Input 2_Valve coefficient F”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Pressure standard for Valve coefficient F [Engineering Mode:
Function block No. 54 (Fr54)]

Parameter symbol Data range Factory set value
O I C 0: Atmospheric (gauge) pressure standard Same as pressure standard
[ Y o 1: Absolute pressure standard for Input 1_Valve coefficient F

L] To display “Input 2_Pressure standard for Valve coefficient F”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode), AND choose “7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).

® Input 2_Control valve selection [Engineering Mode: Function block No. 54
(Fr54Y)]

Parameter symbol Data range Factory set value

= 1) 0: MC-VCOS(R) 0
[ 4 SL 1: PC-VCOS(R)

L] To display “Input 2_Control valve selection”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “7 (Pressure control operation [MC-
(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).

O NOTE PC-VCOS(R) is an old model control valve for MC-VCOS(R). Choose “1”
when PC-VCOS(R) is used with equipment.

® Input 2_Pressure (temp) limiter [Engineering Mode: Function block No. 54
(FASY]

Parameter symbol Data range Factory set value
= ) When Input 2_Control type is set to 3 to 7: When Input 2_Control type
C. P ~ Input 2_Input range low to Input 2_Input range high is a setting other than 7: 0

When Input 2_Control type is set to 8:
Valve coefficient
Coefficient F = 0 (kg/cm?G): 0.00 to 99.99

When Input 2_Control type
is setto 7: Input 2_Input
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Coefficient F = 1 (barg) 0.00 to 99.99 range high
Coefficient F = 2 (psig) 0.0 to 999.9
Coefficient F = 3 (kPaG): 0 to 9999
Coefficient F = 4 (MPaG) 0.000 to 9.999

When Input 1_Control type is set to 9:
The smaller value of 0.0 to Input 2_Input range high or
140.0 °C (280.0 °F)

Select the temperature unit according to the following
conditions:
When Input type is set to Temperature input: Input 2_
Display unit
When Input type is set to V/I input: Input 2_Temperature
limiter unit

When 0 (0.0, 0.00, 0.000) and Input 2_Pressure (Temp)
Limiter function OFF

[Varies with the setting of the Decimal point position when
Input 2_Control action is a setting other than “8”.]

[N

To display “Input 2_Pressure (Temperature) limiter”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode), AND choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])’ or “8 and 9 (Temperature control operation [MC-(V)COS(R)])”
in Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Regression equation bias [Engineering Mode: Function block No. 54

(FAS)]

Parameter symbol Data range Factory set value
| -50.0 to 50.0% 0.0

c. ab

[ NOTE Do not change the factory set value.

AN

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

To display “Input 2_Regression equation bias”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Response speed self-learning selection [Engineering Mode:
Function block No. 54 (Fr54)]
Parameter symbol Data range Factory set value
E }_ MC 0: Yes 0
Lo 1: No

) NOTE Do not change the factory set value.

[N

TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes to
values may affect controllability. Please contact TLV for details.

To display “Input 2_Response speed self-learning selection”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode), AND choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).
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® Input 2_No. of corrective actions [Engineering Mode: Function block No. 54

(FAS)]

Parameter symbol Data range Factory set value
| F’ | 0 to 99 times (99: unlimited times) 99

C. coi

E NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

L] To display “Input 2_No. of corrective actions”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Corrective action repeat [Engineering Mode: Function block No. 54

(FAS)]

Parameter symbol Data range Factory set value
0 | 0: Yes 1

E . T CC 1: No

L0 NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

L] To display “Input 2_Corrective action repeat”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Corrective actions for ramp control [Engineering Mode: Function
block No. 54 (FR54)]

Parameter symbol Data range Factory set value

c. Pc3 [iw 0

E) NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

L] To display “Input 2_Corrective actions for ramp control”, choose “2-loop control/
Differential temperature control” in Function block No. 58: Select function for
Input 2 (Engineering mode), AND choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).

® Input 2_Lower range of corrective action amount [Engineering Mode:
Function block No. 54 (FR54)]

Parameter symbol Data range Factory set value

| 0.0 to 105.0% 20.0
c aolLb

0 NOTE Do not change the factory set value.
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TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

m To display “Input 2_Lower range of corrective action amount”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode), AND choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).

® Input 2_Upper range of corrective action amount [Engineering Mode:
Function block No. 54 (FA54)]

Parameter symbol Data range Factory set value

2 U 0.0 0 105.0% 20.0
c. oHhb

L9 NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

m To display “Input 2_Upper range of corrective action amount”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode), AND choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).

® Input 2_Dead zone [Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
E M d !_ 0 to 10% of Input 2_Span See Table 8-3
JIe Il [Decimal point position depends on the settings for Input 2_
Valve coefficient F]

LL] To display “Input 2_Dead zone”, choose “2-loop control/Differential temperature
control” in Function block No. 58: Select function for Input 2 (Engineering mode),
AND choose “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No.52: Input 2_Control action (Engineering mode).
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Setting procedure

To enter the Engineering mode
- - - - - - - *Prete CDkey utd
Monitor & SV setting mode Setting lock mode Pﬂ:llﬂ!:l’h:’lmﬂe
PVISV monitor CDSetdata unlocklock transfer & dphayed Keap
SeT) pressing wilout
CBQ pestimey L ol K Lolh|@rdwe
DD an D'CIC ‘ ‘Sefiing Inck mode.
‘ Lock state Unlock state
Operation transfer mode
RUN/STOP transfer
MODE - ] 7@=3*<MUDE
£25§carmore) P,’S P,’S (2 sec. or more)
rUn aP
RUN STOP
Engneesing mode
Fundion block He.10 Fundion block e 51
[Display] [Input 1_Conirl] Input 1_Comirol action
[} |
FaS i |® 1 o5
| | Conl 00004
Set Control action @
In case of _ (Sevenl
two inputs | In case of two mes)
Fundion block No.52
[Input 2_Conirol] Input 2_Conirol action
FrG2 |® 2 oo e
c. Lanl 0oooH &
! of hon. 2L
.I'..?;’.“pml Set Cantrol action (mg.i.,:
- In case of iwo inpuls S|
Fundion block No 53
flopud 1_Vabve cooicent] _'cocticint -~y
In case of
p SeT) | (SeT, ! SeT)
war 5y @1 feli ol
] F'H nnnnn nnnmr
L. AaLgac uuuuy uuuuu
Set Event asagnment Set Event type Set Event hold action
Input ¥ Vaive Input 1 Valve Inpul 1_Valve Input 1 Vake  (567)
coeflicent C coefficent d coefficent E coefficent F wma%
L C|e|l de& )| [ | FlEam™
Inlnlnnin] nnmrn namnmrr nnnmn @
Uuuuy uuuuy uuuuyg uuuuy
Set Valve coelficient C SetValve coelicient d Set Valve coelficient E SetValve coelicient F
F@ (Ahen VOOS(MR) s selecied)
¥
1 _Pressure standard 1_Condrol I 1 _Pre:
o Vi canthcrrd Ve g bviter
I OEL & | el e ) Pl & m@%ﬂr
case )|
05000 08000 00000 i~
Set Pressu Set Conirol valve Set Pressure [Emiler
P . o e eputs50) |
Function Block Ne 53 Funciion block No 54 Inpul 2 Vakve Inpul?_Vake
Input 1 Valve coeficent] Input 2 Valve coeficent] coeficent A coeficent b
Fr5d FRoH &2 A& )] L&
! alHe c. nlHe 0oooo 0oooo
Set Vale coelhoent A Set Valve coeficentb
Input 3 valve Input 2 Valve Input 2 Valve nput?_Vake
coofiigent C cocfient d cooflicent E weigent F (55D
r (hena
2 [lele defz [lep Fiumm
00000 ooooo Ooooo 00000
Set Valve C Sel Vab d Sel Val E Sel Vak sent F
Input2_Pressue standand Input2_Coniul Input 2 Fresawe
forValve 2t F b i (lemp ) miter G+
2 oL €0 y5L| e[ pri] € o=
nnann annnn annnn screen
uuuuug uuuuy uuuuy
Set Pressume Set Control valve: Set Pressure {femp) Bmiler
standand for F
Vo
Monitor & SV Parameter seliig mode
seiing mode Paameler goup No_ 00 Parameter group No_ 51
PVASV monilor [Seliang] Jnput 1 Contrul] Input 1_Dead zone
1 nr [} [
cad & PRl &, PRb il & | ML db
S oP Py o[ | Conr (Gl 0oo0
m[ﬂ\m.ﬂhﬁ@‘ Set Dead zone
¥
Para qroup Mo 52 Incase of
[h"ﬁ 5_(:-...-1] nput 2 Dead zvne glui'nls)@
M~
Po52le Ja Mgyl e
2. Lanl [feenl ~ 0000 &
SetDead e {in case of
(" Setting end ) e ipad)

* Next parameter is displayed.

» Press @) and {MODE keys simultaneously to retum to the Measured value (PV)Set value {S¥) Monitor.
{The MOHNI key may be pressed to retum to the Measured value (PV)¥Set value {SV) Monitor.)

* Select RUN on the RUN/STOP transfer.  * Select lock on the Set data unlockflock transfer.
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8.8.2 Controlling by combining with MC-COS/MC-VCOS (temperature control)

Temperature control can be performed by combining the controller with MC-
COS/MC-COSR or MC-VCOS/MC-VCOSR series steam control valves.

The control algorithm is PID control (reverse action), however by using MC-COS/MC-
COSR or MC-VCOS/MC-VCOSR series, which include steam pressure reducing
valves, the supply pressure of steam as a heat source can be controlled, enabling
temperature control.

In addition, the valves are not easily affected by external disturbances such as
pressure fluctuations of the heat source steam on the primary side of the valve.

Parameter setting

® Input 1_Control action [Engineering Mode: Function block No. 51 (Fn5 )]

Parameter symbol Data range Factory set value
| : PID control with Autotuning (direct action) Product identification
I. [N S : PID control with Autotuning (reverse action) code specified at the

: Heating/Cooling PID control with Autotuning [Cooling linear type] |time of order.

: Pressure control operation [MC-COS(R)-3]

: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]

: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]

: Pressure control operation [MC-COS(R)-21]

: Pressure control operation [MC-VCOS(R)]

: Temperature control operation [MC-COS(R)-16]

9: Temperature control operation [MC-VCOS(R)]

For cascade control, only 0 or 1 are selectable.

For PV select, only 0, 1 or 2 are selectable.

O~NOO O~ WNPEO

-2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized when the Input 1_Control action is changed.

® Input 1_Valve coefficient A to E [Engineering Mode: Function block No. 53
(FAS3I)]

Parameter symbol Data range Factory set value
| ™) -1999 to 9999 0
I A
| -1999 to 9999 0
! b
| r -1999 to 9999 0
l. L
| | -1999 to 9999 0
l L
| -1999 to 9999 0
. E

== Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

LL) To display “Input 1_Valve coefficient A to E”, choose “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-
(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering mode).
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® Input 1 Valve coefficient F [Engineering Mode: Function block No. 53 (Fn53)]

Parameter symbol

Data range

Factory set value

. F

When Input 1_Control action is set to 3 to 6 or 8:
0: kglem?G
1: barg

Product identification
code specified at the
time of order.

2: psig

3: kPaG

4: MPaG
When Input 1_Control action is setto 7 or 9:

10: mmHg/Torr

11: mbar

12: inHg

13: psi

14: kPa
NOTE: The pressure unit to be entered for the pressure value is
defined by the valve coefficient F. To use a pressure unit other than
the valve coefficient F (indicated on the valve coefficient plate), refer
to the "Converting valve coefficient" section to convert the valve
coefficient and change the valve coefficient F along with valve
coefficients A, C, and E.

= Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

LL] To display “Input 1_Valve coefficient F”, choose “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.51: Input 1_Control action (Engineering mode).

® Input 1_Pressure (temp) limiter [Engineering Mode: Function block No. 53

(Fr53)]
Parameter symbol Data range Factory set value
0 ) When Input 1_Control action is setto 3to 7: Input 1_Control type

,'. L Input 1_Input range low to Input 2_Input range high is a setting other than
When Input 1_Control action is set to 8: Valve coefficient 0
Coefficient F = 0 (kg/cm?G): 0.00 to 99.99
Coefficient F = 1 (barg) 0.00 to 99.99
Coefficient F = 2 (psig) 0.0 to 999.9
Coefficient F = 3 (kPaG): 0 to 9999

Coefficient F = 4 (MPaG) 0.000 to 9.999

Input 1_Control type
is setto 7: Input
1_Input range high

When Input 1_Control action is set to 9:
The smaller value of 0.0 to Input 1_Input range high or 140.0 °C
(280.0 °F)

Select the temperature unit according to the following conditions:
When Input type is set to Temperature input: Input 1_ Display unit
When Input type is set to V/I input: Input 1_Temperature limiter unit

When 0 (0.0, 0.00, 0.000) and Input 1_Pressure (Temp) Limiter
function OFF

[Varies with the setting of the Decimal point position when Input
2_Control action is a setting other than “8”.]

L] To display “Input 1_Pressure (Temperature) limiter”, choose “3 to 7 (Pressure
control operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation
[MC-(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering
mode).

® Input 1_Temperature limiter unit [Engineering Mode: Function block No. 53

(Fr53)]

Parameter symbol Data range Factory set value
1 0 Y] 0:°C Product identification code
1Ly 1:°F specified at the time of order.

L] To display “Input 1_Temperature limiter unit”, choose “9: Temperature control
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operation [MC-(V)COS(R)]” in Function block No.51: Input 1_Control action
(Engineering mode), AND choose “Current” or “Voltage input” in Function block
No. 21: Input 1_Input type (Engineering mode).

® Input 1 _Return bias [Engineering Mode: Function block No. 53 (Fn53)]

Parameter symbol Data range Factory set value

| -50.0 to 50.0% 0.0
| ob

0 NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

LL] To display “Input 1_Regression equation bias”, choose “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-
(V)COS(R)])” in Function block No.51: Input 1_Control action (Engineering mode).

® Input 2_Control action [Engineering Mode: Function block No. 52 (Fr52)]

Parameter symbol Data range Factory set value

= : PID control with Autotuning (direct action) 1
C. [N S : PID control with Autotuning (reverse action)

: Pressure control operation [MC-COS(R)-3]

: Pressure control operation [MC-COS(R)-16, 15 to 50 mm]

: Pressure control operation [MC-COS(R)-16, 65 to 150 mm]
: Pressure control operation [MC-COS(R)-21]

: Pressure control operation [MC-VCOS(R)]

: Temperature control operation [MC-COS(R)-16]

: Temperature control operation [MC-VCOS(R)]

2:nla

For cascade control, only 0 or 1 are selectable.

©O©oO~NOOOhAhWEO

-2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized or changed when the Select function for
input 2 is changed.

® Input 2_Valve coefficient A to E [Engineering Mode: Function block No. 54
(FrS54Y)]

Parameter symbol Data range Factory set value
‘:, P -1999 to 9999 0
L. [
| -1999 to 9999 0
c. b
| r -1999 to 9999 0
L. [
-1999 to 9999 0
c. d
‘:, — -1999 to 9999 0

== Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

L] To display “Input 2_Valve coefficient A to E”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.52: Input 2_Control action (Engineering mode).
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Input 2_Valve coefficient F [Engineering Mode: Function block No. 54 (Fn54)]

Parameter symbol Data range Factory set value
= - When Input 2_Control action is set to 3 to 6 or 8: Same as Input 1_Valve
. I 0: kg/cm?G coefficient F

1: barg

2:psig

3:kPaG

4: MPaG

When Input 2_Control action is setto 7 or 9:

10: mmHg/Torr

11: mbar

12: inHg

13: psi

14: kPa

NOTE: The pressure unit to be entered for the pressure value
is defined by the valve coefficient F. To use a pressure unit
other than the valve coefficient F (indicated on the valve
coefficient plate), refer to the "Converting valve coefficient"
section to convert the valve coefficient and change the valve
coefficient F along with valve coefficients A, C, and E.

& Valve coefficient value (A to F) is indicated in the valve coefficient plate
(attached) on the MC-(V)COS(R), which is also indicated on the valve
coefficient tag when the equipment is new.

[L] To display “Input 2_Valve coefficient F”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Pressure (temp) limiter [Engineering Mode: Function block No. 54

(FAS]

Parameter symbol Data range Factory set value
| | When Input 2_Control action is set to 3 to 7: Input 2_Control action is a
C. I Input 1_Input range low to Input 2_Input range high setting other than 7: 0

When Input 2_Control action is set to 8: Input 2_Control action is set
Valve coefficient to 7: Input 2_Input range
Coefficient F = 0 (kg/cm?G): 0.00 to 99.99 high

Coefficient F = 1 (barg) 0.00 to 99.99
Coefficient F = 2 (psig) 0.0 to 999.9
Coefficient F = 3 (kPaG): 0 to 9999
Coefficient F = 4 (MPaG) 0.000 to 9.999

When Input 2_Control action is set to 9:
The smaller value of 0.0 to Input 1_Input range high or
140.0 °C (280.0 °F)

Select the temperature unit according to the following
conditions:
When Input type is set to Temperature input: Input 2
Display unit
When Input type is set to V/I input: Input 2_Temperature
limiter unit

When 0 (0.0, 0.00, 0.000) and Input 2_Pressure (Temp)
Limiter function OFF

[Varies with the setting of the Decimal point position when Input
2_Control action is a setting other than “8”.]

m To display “Input 2_Pressure (Temperature) limiter”, choose “2-loop control/

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I, 255

Differential temperature control” in Function block No. 58: Select function for Input
2 (Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in
Function block No.52: Input 2_Control action (Engineering mode).

® Input 2_Temperature limiter unit [Engineering Mode: Function block No. 54

(FAS4Y)]

Parameter symbol

Data range

Factory set value

) [
ZPruN

0:°C
1:°F

Same as Input 1_
Temperature limiter unit

LL] To display “Input 2_Temperature limiter unit”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “9: Temperature control operation [MC-
VCOS(R)] in Function block No. 52: Input 2_Control action (Engineering mode),
AND choose “Current” or “Voltage input” in Function block No. 22: Input 2_Input
type (Engineering mode).

® Input 2_Return bias [Engineering Mode: Function block No. 54 (FR54)]

Parameter symbol

Data range

Factory set value

c.  ob

-50.0 to 50.0%

0.0

0 NOTE Do not change the factory set value.
TLV engineers may change the value to adjust the controllability after
checking the users’ applications and conditions. Unnecessary changes
to values may affect controllability. Please contact TLV for details.

LL] To display “Input 2_Regression equation bias”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose “3 to 7 (Pressure control operation [MC-
(V)COS(R)])” or “8 and 9 (Temperature control operation [MC-(V)COS(R)])” in

Function block No.52: Input 2_Control action (Engineering mode).

® Input 1 Proportional band [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (Pn5 )]

Parameter symbol

Data range

Factory set value

|
. P

TC/RTD inputs: 0 (0.0, 0.00) to Input 1_Input span

(Unit: °C [°F])

(When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]

Voltage (V)/Current (I) Input: 0.0 to 1000.0% of Input 1_Input

span

(When Control with PV select: 0.0 to 1000.0% of PV select

input span)

0 (0.0, 0.00): ON/OFF action

NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 1_control action.

TC/RTD inputs: 30
V/l inputs: 3.0

[L] To display “Input 1_Proportional band [heat-side]”, choose a setting other than
“3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).
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® Input 1_Integral time [heat-side] [Parameter Setting Mode: Parameter group
No. 51 (P~5 /)]

Parameter symbol Data range Factory set value
| ) 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
. ] seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Input 1_Integral time [heat-side]’, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode). Additionally, a value other than 0 must also
be entered in the Input 1_Proportional band in the same memory area.

® Input 1 Derivative time [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (PA5 /)]

Parameter symbol Data range Factory set value

| 1 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
l. d seconds

0 (0.0, 0.00): PI action

[Varies with the setting of the Integral/Derivative time decimal
point position.]

[L] To display “Input 1_Deriative time [heat-side]”, choose a setting other than “3 to
7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input
1 Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 1_Proportional band in the same memory area.

® Input 1_Control response parameter [Parameter Setting Mode: Parameter
group No. 51 (PA5 /)]

Parameter symbol Data range Factory set value
| 0 lD r 0: Slow PID control: 0
I. N I 1: Medium Heating/Cooling PID
2: Fast control: 2
[When P or PD action is selected, this setting will be
unavailable]

LL) To display “Input 1_Control response parameter”, choose a setting other than “3
to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).

® Input 2_ Proportional band [Parameter Setting Mode: Parameter group No.

52 (Pr52)]

Parameter symbol Data range Factory set value
= 0 TC/RTD inputs: 0 (0.0, 0.00) to Input 2_Input span TC/RTD inputs: 30
c. I (Unit: °C [°F]) V/l inputs: 3.0

(2When Control with PV select: 0 to PV select input span)

[Varies with the setting of the Decimal point position.]

Voltage (V)/Current (I) Input: 0.0 to 1000.0 % of Input 1_Input

span

(2When Control with PV select:: 0.0 to 1000.0 % of PV select

input span)

0 (0.0, 0.00): ON/OFF action

NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 2_control action.

L] To display “Input 2_Proportional band”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input 2_
Control action (Engineering mode).
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® Input 2_Integral time [Parameter Setting Mode: Parameter group No. 52
(Pr52)]

Parameter symbol Data range Factory set value
= | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
C. I seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

LL] To display “Input 2_Integral time”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 2_Proportional band in the same memory area.

® Input 2_Derivative time [Parameter Setting Mode: Parameter group No. 52
(PR5)]

Parameter symbol Data range Factory set value
= | 1 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
C. CJ  |seconds

0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

LL] To display “Input 2_Derivative time”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 2_Proportional band in the same memory area.

® Input 2_Control response parameter [Parameter Setting Mode: Parameter
group No. 52 (PR52)]

Parameter symbol Data range Factory set value
I oor 0: Slow 0
L. Ivii 1: Medium

2: Fast

[When P or PD action is selected, this setting will be

unavailable]

L1 To display “Input 2_Control response parameter”, choose “2-loop control/
Differential temperature control” or “Cascade control” in Function block No. 58:
Select function for Input 2 (Engineering mode), AND choose a setting other than
“3 to 7 (Pressure control operation [MC-VCOS(R)])” in Function block No. 52:
Input 2_Control action (Engineering mode).
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Setting procedure
® Selecting control action and setting valve coefficient

To enter the Engmeerng mode
''''''''''''''''''''''''''''''''''''''''''''' = *Pressthe EDkey il

I Monitor & SV setting mode Setting lock mode ' Parameler setting mode
| PVISV monitor Set data unlock/lock transfer | is displayed. Keep
: |, &% I I "1/ | Gem) + MODE | P finger from
| " SeT,
| COOjssmey| | ol X LOL i |ty e
I ao an aFF ‘ Sefting Inck mode
i Lock state Unlock state i
i Operation transfer mode i
! RUN/STOP transfer
I mopE (5=7) + monE ‘
i (2 sec._ or mare) P Cl Q,/q (2 sec. or more) 1
] T |
| !'I_l!'l erlP i
L RUN STOP i
Engmneernng mode
Function block No_ 10 Function block No_51
[Display] [Input 1_Control] Input 1_Control action
In] 1 ]
Fl_i i 7N FHS I G@ I DS
d5P |G| | Lonl” 0oaos
Set Control action @
In case of . {Several
two inpuls | In case of two mputs times)
Function block Np_52
[Input 2_Control] Input 2_Control action
FrGo |€ 0 of] &
c Lanl 00oos &
= SET)
In case of Set Control action
one nput _ {Several
In case of two mputs  times)
Function hiock No 53 Input 1_Valve Input 1_Valve
[input 1 Valve coeflicient] coeffident A coeflicient b
In case of
whi [FrGJ |1 Ae]] ple
I nlHc 00000 00ooo
Set Vaive coefhcient A Set Vaive coefhicient b
Input *_Vm Input 1_Vaive Input 1_Vake Input 1_Valve
coefhcent C coefhoent d entE ient F &
L e e 7(\'\kma%
other than
,'. d D ,' E & ,' F isselecied
LUooon 00000 00000 |G
Set Vaive coefhoent G Set Vaive coefhoent d Set Vaive coefhicient E Set Vaive coeflicient F
¥
Input 1_Pressume Input 1_Temperabre
{ternp.) Brmiler miter unit @@
| ] (5eT) | M
I Pl_!_ CD I. Pf_l_ll\l
[n/nininin annnr
[N SRy [
Set Pressure {termp) Ermiter Set Termp Emiter unit et
n case of two i {Several imes)
Funcfion block No_53 Funciion block No_54 Input 2 Vahe Input 2_Valve
[nput 1_Valve coefficient] finput 2_Valve coeflicient] FentA dent b
FrS3 FroY |20 Aefo Le
. nCHe c. nlHc 00000 00600
Sel Valve coeflicient A Sel Vaive coefficient b
nput¥ vave nput 2 Valve npu ) Valve Input 2_Valve
coelficent C coelhdentd coeflicent E welidentF | (5ED)
| G SeT SeT) a%
2 C[le2 de )7 [le]7 [
n/ninininl nannar [n/nininin [nininininl
uooga [N R [N SRy [N N N
Set Vaive coeficient C Set Vaive coeficient d Set Vaive coeflicient E Set Vaive coefhicient F
Input 2 Bresae Input 2 Temperatue
] M
c P& 7 PruNeD
[n/nininin n/ninininl
[N SRy uooga
Set Pressure {temp) Bmiter Set Temp Imiter unit
* | f input
(Sett'ng end n case of one inpu

s Next parameter is displayed.

« Press (s and ¢MODE keys simultaneously to retum to the Measured value {PVYSet value {SV) Monitor.
{The MOM key may be pressed to retum to the Measured value {PV)/Set value {SV) Monitor.)

s Select RUN on the RUN/STOP transfer. = Select lock on the Set data unlockflock transfer.
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® Setting PID constant

PID control is employed as the control algorithm of temperature control of the MC-
COS(R)/MC-VCOS(R) series, therefore, the PID constant must be set for operation.

8.9 Controlling with Manual Control

To conduct the Manual control, you need to select the Manual mode using the
Auto/Manual transfer.

The Auto/Manual transfer can be made by a key operation, Digital input (DI) or
communication (optional).

2" Refer to the SC-F71 Instruction Manual [Host communication] (172-65711M)
for the Auto Manual transfer through communication.

& Refer to 6.8 Suppressing Sudden Change in Output (Balanceless Bumpless)
for the Manipulated output value (balanceless bumpless) associated with the
Auto/Manual transfer.

Setting procedure

® Selection by front key operation
Transfer Auto mode to Manual mode

Monitor & SV Operation transfer mode Input 1_
setting mo_de RUN/STOP Auto/Manual
PV/SV monitor transfer <M0°rDE transfer
00017 /- I O /M | [ /M| Incaseof
cE0| wee | Bl ED | A/ML A | A/M
2 fo! Several .y
00 G rUn| G AUl o nAn

Switch to Manual mode

6&3 or <MODE In case of two inputs

v

Input 2_Auto/Manual transfer

2 A/M @ [2 A€

AU o AAn v
Switch to Manual mode Monitor & SV
setting mode
PV/MV monitor 653
+
0007 MODE
Co <
Sr‘l ]
[HAN]

[L] Transfer Manual mode to Auto mode

Input 1_ Input 2_
Auto/Manual Transfer Auto/Manual Transfer
I /M I /M O 0O/mMm O 0O/mM
I. 170 ,I.ILHH L. iz ;L. H/ll
AR AU o AR AU o

L] During manual mode, the Manual (MAN) mode lamp is lit.
Refer to P. 8-59 for the Display position of the lamp.
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® Changing the mode with the direct key

Assigning the “Auto/Manual transfer” function to the FUNC key facilitates the
Auto/Manual switching.
Each time FUNC key is pressed, Auto mode and Manual mode are toggled.

2 Refer to 10.8 Accessing some functions directly (FUNC key) for the “FUNC key
assignment”.

Transfer Auto mode to Manual mode (Input 1 Auto/Manual transfer)

Monitor & SV Monitor & SV

setting mode Input 1_ setting mode
PV/SV monitor Auto/Manual Transfer PV/MV monitor
=10 | /M Display ch_anges 0N
,:',_LU_, RINC A0 1711 automatically Ci.

2 d - —

:']:'_?: el AAR 'JL’-'I.I?I

Auto mode '\ Manual mode '\
Set value (SV) (Display for 1 second) Manual manipulated

output value

Transfer Manual mode to Autol mode (Input 1 Auto/Manual transfer)

Monitor & SV Monitor & SV
setting mode Input 1_ setting mode
PV/MV monitor Auto/Manual Transfer PV/SV monitor
0017 | /M Display ch_anges 20010

[ AN RINC . ,C,' N automatically R C
mnr 2 second mIN mnr

5’_’. LJ ¢ ors more)s o (R Ll

'\ Auto mode Auto mode '\

Manual manipulated (Display for 1 second) Set value (SV)

output value

[LL] Selection of key action is possible from “Press once” and “Press and hold” to
enable the switching. Refer to 10.8 Accessing some functions directly (FUNC
key) for details.

® Switching the mode with Digital Input (DI)

To switch the Auto/Manual using the Digital Input (DI), use “DI function selection” in
Function block No. 23 (Engineering mode).

& Refer to 5.2 Switching Functions Using Digital Inputs (DI) for assigning
functions to the Digital input (DI).

Transfer timing of Auto/Manual

Up to 200 ms
Contact closed = K Iy
Contact open =>» A AL
Auto/ManuaI| Manual Auto Manual Auto Manual |

L NOTE After the contact is transferred, it takes “Up to 200 ms” until the action of
this instrument is actually selected.

L] The above switching action can be inverted (The functions at contact close and
contact open can be swapped). This setting can be done at “DI logic invert.” For
details, refer to 5.2 Switching Functions Using Digital Inputs (DI).
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® Auto/Manual transfer state

The table below shows the actual Auto/Manual modes and displays under different
combinations of settings by Key operation, Communication, and Digital input (DI).

Setting via front k.eys. or Setting via Digital Input (DI) Instrument status
through communication
Auto mode Auto mode
Auto mode
Manual mode
Auto mode Manual mode
Manual mode
Manual mode

® Setting Manipulated output value in Manual mode

In the Manual mode, the Manipulated output value (MV) can be manually set.
Make sure the Manual mode lamp is on (the instrument is in the manual mode)
before starting the operation.

[Position of the Manual mode lamp] [Adjusting the output]

Monitor & SV setting mode
PV/SV monitor

Manual (MAN1) p—— p—
mode lamp ,:'HL,' ‘ ,:'E“_,'
aln] g oo
L. L.
Manual (MAN2) /‘
mode lam 001
P Manual cal
manipulated > -
output value 50_!.!_1
o key: Increase the Manipulated output value
(MV).
. key: Decrease the Manipulated output value
(MV)

¢ Press and hold the key or key makes

numeric value change faster.

L) For Heating/Cooling PID control:
When the Manual manipulated output is positive (+), the Heating side manual
manipulated output value is output. When the Manual manipulated output is
negative (-), the Cooling side manual manipulated output value is output.
When the Overlap is set on the instrument, the internally calculated value is
output in the overlap range.

Monitor & SV Monitor & SV
setting mode setting mode
PV/MV monitor . PV/MV monitor .
SO e menpatec Ty BT
L {—J"u The Heating side - ll:l‘.l_l The Cooling side
G 1) [l4— manual manipulated - |2 [J4—manual manipulated
output value is output output value is output

When the Manipulated output value is
selected, priority is given to the display of ':I,
the Heating side manual manipulated ~=m I
output value. When the Manual - ’-:’H-’-’ The Cooling side

. 5: ) 1 [e— manual manipulated
manipulated output value enters the L.y output value
negative range, the output is transferred to
the Cooling side manual manipulated

-—

Manual manipulated
output value (-):

I

L

0
L
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output value.
Parameter setting

® Input 1_Auto/Manual transfer [Operation Transfer Mode]

Parameter symbol Data range Factory set value

| P /M AUra:  Auto mode AfAn
l. (AN AAn:  Manual mode

® Input 2_Auto/Manual transfer [Operation Transfer Mode]

Parameter symbol Data range Factory set value
A RuUfo:  Auto mode AAn
L. i AAn: Manual mode

L) To display “Input 2_Auto/Manual transfer”, choose “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode).

8.10 Using Remote Setting Input

The Remote setting input uses the external signal (Input 2) as the Input 1_set value
(SV). To use the Remote setting input, the mode must be switched to the Remote
mode with the Remote/Local transfer. The Remote/Local transfer can be made by a
key operation, Digital input (DI) or Communication (optional).

L] To use “Remote setting input”, choose “Remote setting input” in Function block
No. 58: Select function for Input 2 (Engineering mode).

L] The signal type of the Remote setting input can be set in Function block No. 22:
Input 2_Input type (Engineering mode).

& Refer to the Instruction SC-F71 [Host communication] (172-65711M) for
Remote/Local transfer through communication.
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[Description of Remote setting input]

{ Remote setting

L input (RS) (PV2)

]_\

266

v I
| Input 1_PV digital filter | Input 2_PV digital filter
(RS digital filter)
| Input 1_PV ratio | ,
Input 1_Set value
v (SV) Input 2_PV ratio
[ input1 Pvbias | (RS ratio)
v .
— Input 2_PV bias
Input 1_Setting limiter | (RS ratio)
\d
Input 1_Setting change Local Remote
rate limiter (LOC) (REM)
PVy SVy
PID calculation |
| Input 1_Output limiter
Input 1_Output change
rate limiter
[
v
| Output assignment |
K { Output }—/
Mode transfer
® Selection by front key operation
Transfer Local mode to Remote mode
Monitor & SV Operation transfer mode
setting mode RUN/STOP Remote/Local
PV/SV monitor transfer <MO?DE transfer
001M )/ /) /1
Lmu<M°°E, R/51e | R/ & | R/L
d | al r - =
0| Gy rUn| Soes Lol rEn
Switch to
Remote mode
Monitor & SV

setting mode
PV/SV monitor

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022

D)
+
L "] MODE
cCo.u| <
5’ [ ,_’—,' «—— Remote setting
input value




I, 267

[LL] Transfer Remote mode to Local mode

Remote/Local transfer

Rl A | B/

>

‘—I

~Enr Lo

L] During the Remote mode, the Remote (REM) mode lamp lights on.

[Position of the Remote mode lamp]

Remote (REM)
mode lamp

[LL] The FUNC key may be configured to switch between Remote and Local. Refer
to 10.8 Accessing some functions directly (FUNC key) for details.

® Switching the mode with Digital Input (DI)

To switch the Remote/Local using the Digital Input (DI), use “DI function selection” in
Function block No. 23 (Engineering mode).

& Refer to 5.2 Switching Functions Using Digital Inputs (DI) for the Digital input
(DI) assignment.

Transfer timing of Remote/Local

Up to 200 ms
Contact closed = K Iy
Contact open =>» A AL
Remote/Local | Local Remote Local Remote Local

L0 NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.

L] The above switching action can be inverted (The functions at contact close and
contact open can be swapped). This setting can be done at “DI logic invert.”
Refer to 5.2 Switching Functions Using Digital Inputs (DI) for details.
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® Remote/Local transfer state

The table below shows the actual Remote/Local modes and displays under different
combinations of settings by Key operation, Communication, and Digital input (DI).

Setting via front keys or

through communication Instrument status

Setting via Digital Input (DI)

Remote mode Remote mode

Remote mode

Local mode
Remote mode Local mode
Local mode
Local mode
Parameter setting
® Remote/Local transfer
[Operation Transfer Mode]
Parameter symbol Data range Factory set value
When “Remote setting input” is selected at Select function for Lal

/1 ]
Y/ oL input 2
Lol: Local mode
~EA: Remote mode

[L] To display “Remote/Local transfer”, choose “Remote setting input” in Function
block No. 58: Select function for Input 2 (Engineering mode).

® Input 2_Input type [Engineering Mode: Function block No. 22 (Fr2?2)]

Parameter symbol Data range Factory set value
I MDD 0: TC input K 13: RTD input Pt100 Same as Input 1_Input

E. I IV 1: TCinputJ 14: RTD input JPt100 type

2: TCinputR 15: Current input 0 to 20 mA DC

3: TCinput S 16: Current input 4 to 20 mA DC

4: TCinput B 17: Voltage input 0 to 10 V DC

5: TC input E 18: Voltage input0to 5V DC

6: TC input N 19: Voltage input 1to 5V DC

7:TCinput T 20: Voltage input0to 1V DC

8: TC input W5Re/W26Re 21: Voltage input -10 to +10 V DC

9: TC input PL Il 22: Voltage input -5to +5 V DC

10: TC input U 23: Voltage input 0 to 100 mV DC

11: TC input L 24: Voltage input 0 to 10 mV DC

12: TC input PR40-20

L] Input 2_Input type is not displayed when “No function” is selected in Function
block No. 58: Select function for Input 2 (Engineering mode).

2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed” for
the parameters that are initialized or changed when the Input 2_input type is
changed.

® Select function for input 2 [Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value

No function 1
Remote setting input
2-loop control/Differential temperature control
Control with PV select
Cascade control (Slave single «» Cascade) *
Cascade control (Master single <> Cascade) *
. Input circuit error alarm
PID control: 0 to 6
Pressure/temperature control operation [MC-(V)COS(R)]: O to
2,6
Heating/Cooling control: 0 to 3, 6

01/
EFV

onRrONMNRO

2" Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized or changed when the Select function for
input 2 is changed.
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Setting procedure
To enter the Engineering mode

Monitor & SV setting mode Setting lock mode \| .
PV/SV monitor Set data unlock/lock transfer , Press the E=key unid

| €E3 | Pammeter saftng mode &
| displayed. Keep pressing

| Eaﬂmsec.crmore’)“ LD[!‘, _ LDE"\’ CSED+<MODEi without releasing your

' oy 4 = - finger from the key fo enter
! LS o or i the Setting lock mode.

| Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

|
|
|
|
|
|
/

|
! < MoDE (Gen) + MoDE
| (2 sec. ormore) 'Q,’ 5 _ R,’S (2 sec. ormore)
! ~Lir S5 oP
| RUN STOP
Engineering mode
Function block No.10 Function block No.58 Select function
[Display] [2-input funcfion] forinput 2
Fr il JFr5H | & Py | &
5P | Govou 2Py| eme | 0000 |
Set Selectfunction
forinput 2

{ Setting end )«

+ Next parameter is displayed.

+ Press (&<1) and {MODE keys simultaneously to retumn to the
Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retum to the Measured
value (PV)/Set value (SV) Monitor.)

+ Select RUN on the RUN/STOP transfer.
+ Select lock on the Set data unlock/lock transfer.

8.11 Executing 2-loop control

When two inputs are supplied, independent dual loop control can be performed on
Input 1 and Input 2.

Description of function

The 2-loop control enables two single loop control on a single instrument.
Input 1 and Input 2 are independent from each other and setting must be done
separately on each channel.
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[Description of 2-loop control]
Input 1 (PV1 Input 2 (PV2
/{ put 1 (PV1) ', Il put 2 ( )Il ~
Y Y
Input 1_ Input 1_Set value Input 2_ Input 2_Set value
PV digital filter (sV) PV digital filter (SV)
Y Y
\ I 1 4 | 5
| Input 1_PV ratio | nput L_ | Input 2_PV ratio | nput 2_

Setting limiter

Setting limiter

Y }
. v .
Input l_Set_tm'g | Input 2_PV bias | Input 2_Set_t|n_g
change rate limiter change rate limiter

] ]

Y Y

Y
| Input 1_PV bias |

Y Y

PID calculation PID calculation
A A
Input 1_Output limiter Input 2_Output limiter
Input 1_Output change Input 2_Output change
rate limiter rate limiter

| Output assignment |

Y \L Y
\—[ Output 1 (OUTl)]—[ Output 2 (OUTz)]—[ Output 2 (OUT?2) ]—/

= The 2-loop control and the Differential temperature control are switchable.
For the detail of the Differential temperature control, refer to 8.12 Executing
Differential temperature control.

Mode transfer

® Selection by front key operation
Transfer Differential temperature control to 2-loop control
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Monitor & SV Operation transfer mode
setting mo_de RUN/STOP Remote/Local
PV/SV monitor transfer <M°DE transfer
or
) 0/ 0o/ /1
ol e | 075 6D Rl & R/L
mnrle d 1) Several 7] |
A (ofenfgfe)s L (tiﬁ\{gsr) (m]] ICF ‘_DL DUID
Measured value Switch to
(PV) of differential 2-loop control
temperature input Monitor & SV

Set value (SV) of

differential setting mode

temperature input

PV/SV monitor 653
+
0
c80|, wove
nin]
e

® Switching the mode with Digital Input (DI)

To switch the Remote/Local (2-loop control/ Differential temperature control) using
the Digital Input (DI), use “DI function selection” in Function block No. 23

(Engineering mode).

2 Refer to 5.2 Switching Functions Using Digital Inputs (DI) for the Digital input

(DI) assignment.

Transfer timing of Remote/Local(2-loop control/ Differential temperature control)

Contact closed => Yy

Contact open =

2-loop

Up to 200 ms

control/Differential

temperature control | 2-loop control

Differential temp. control| 2-loop control

Differential temp. control

2-loop contro||

LI NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.

L] The functions at contact close and contact open can be swapped). This setting
can be done at “DlI logic invert.” Refer to 5.2 Switching Functions Using Digital

Inputs (DI) for details.

® Remote/Local transfer (2-loop control/ Differential temperature control) state
The table below shows the actual 2-loop control/ Differential temperature control
status and displays under different combinations of settings by Key operation,
Communication, and Digital input (DI).

Setting via front keys or
through communication

Setting via Digital Input (DI)

Instrument status

Differential temperature
control

Differential temperature
control

Differential temperature
control

2-loop control

2-loop control

Differential temperature
control

2-loop control

2-loop control
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Parameter setting

® Remote/Local transfer (2-loop control/Differential temperature control)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value
‘D /1 When “2-loop control/Differential temperature control” is cLooP
LA selected at Select function for input 2

cLaaP: 2-loop control
dl FF: Differential temperature control

L] To display “Remote/Local transfer” (2-loop control/Differential temperature
control), choose “2-loop control/Differential temperature control” in Function
block No. 58: Select function for Input 2 (Engineering mode).

® Select function for input 2 [Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value

l_j ImY, : No function 1
[ 4 : Remote setting input

0

1

2: 2-loop control/Differential temperature control
3: Control with PV select

4: Cascade control (Slave single <> Cascade) *
5: Cascade control (Master single «» Cascade) *
6: Input circuit error alarm

PID control: 0 to 6

Pressure/temperature control operation [MC-(V)COS(R)]: O to
2,6
Heating/Cooling control: 0 to 3, 6

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized or changed when the Select function for
input 2 is changed.

8.12 Executing Differential temperature control

Input 1 is controlled by setting a temperature difference between Input 1 and Input 2.
Description of function

Differential temperature control is conducted, while Input 1 is used as Control
temperature and Input 2 is used as Reference temperature.

Temperature difference is set on Input 1 against Input 2, and the Input 1 is controlled
so that the set temperature difference could be obtained. As the input 2 can also be
controlled, the differential temperature control is possible while keeping the reference
temperature constant.

L] In case of Differential temperature control, the Input 1_Set value (SV) is not used
for control. The Input 1_Monitor Set value (SV)* of is used in actual control.

* Input 1_Monitor Set value (SV) = Controlled temperature = Input 2_Measured value
(PV) [Reference temperature] + Set value of Differential temperature input
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[Example] Control is done with the Reference temperature (PV of Input 2) at 100 °C,
and the Input 1 is controlled by the Differential temperature.

* Example of Controlled SC-F71
temperature when the set
value of Differential
temperature input is set as

follows. + @ @ +
Set value of Input 1 @ @ Input 2

Differential Controlled
temperature | temperature

input
-50 °C 50 °C Controlled t\é/mperature* = Control\lgd at a
0°C 100 °C Reference temperature + reference temperature
100 °C 200 °C Set value of Differential (100 °C)

temperature input

L] The sensor type used on Input 1 and Input 2 can be different respectively.

[Setting items]

¢ Remote/Local transfer (2-loop control/Differential temperature control) [Operation
transfer mode]
Transfer to Differential temperature control

e Input 2_Set value (SV) [Parameter setting mode: Parameter group No. 00]:
Setting Reference temperature (2. 5%)

¢ Set value of Differential temperature input [Parameter setting mode: Parameter
group No. 00]: Setting Differential temperature (d5/)

e Select 2-loop control/Differential temperature control in function block No. 58:
Select function for input 2 (Engineering mode)

e Other items required for controlling Input 1 and Input 2 (e.g. setting PID values)

& The 2-loop control and the Differential temperature control are switchable. For
the detail of the 2-loop control, refer to 8.11 Executing 2-loop control.

Mode transfer

® Selection by front key operation
Transfer 2-loop control to Differential temperature control

Monitor & SV Operation transfer mode
setting mode RUN/STOP Remote/Local
PV/SV monitor transfer <M£DE transfer
M 0 /C Y /1
L.l<M°DE; R/’5 6@; R/ A ~/L
mnre d 1 Several n n I CC
L0 | @oooonse rUn | G cLool dl FF
Switch to Differential
temperature control
Monitor & SV
setting mode
PV/SV monitor 653
+
Measured value (PV) of differential temperature input > ’_"'_" L,’ <MODE

Set value (SV) of differential temperature input > BG
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L1 During the Differential temperature control, the Remote (REM) mode lamp lights on.
[Position of the Remote mode lamp]

Remote (REM)
mode lamp

L] The FUNC key may be configured to switch between 2-loop control and
Differential temperature control. Refer to 10.8 Accessing some functions directly
(FUNC key) for details.

2" Refer to 8.11 Executing 2-loop control for Mode transfer by other than the front
key.
Parameter setting

® Remote/Local transfer (2-loop control/Differential temperature control)
[Operation Transfer Mode]

Parameter symbol Data range Factory set value

0 /) When “2-loop control/Differential temperature control” is cLoofP
s L selected at Select function for input 2
cLooP: 2-loop control

di FF: Differential temperature control

L] To display “Remote/Local transfer” (2-loop control/Differential temperature
control), choose “2-loop control/Differential temperature control” in Function
block No. 58: Select function for Input 2 (Engineering mode).

® Input 2_Set value (SV) [Parameter Setting Mode: Parameter group No. 00 (P~I0)]

Parameter symbol Data range Factory set value
,3 1/ Input 2_Setting limiter low to Input 2_Setting limiter high 0
_ v [Varies with the setting of the Decimal point position.]

m To display “Input 2_Set value (SV)”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).

® Set value (SV) of differential temperature input [Parameter Setting Mode:
Parameter group No. 00 (P~Z0)]

Parameter symbol Data range Factory set value
1C 1/ —(Input 1_Input span) to +(Input 1_Input span) 0
oJv [Varies with the setting of the Decimal point position.]

L] To display “Set value (SV) of differential temperature input”, choose “2-
loop/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode) and switch to “Differential temperature control” in
“‘Remote/Local transfer”.
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® Select function for input 2 [Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value

1/ No function 1
cP)

Remote setting input
2-loop control/Differential temperature control
Control with PV select
Cascade control (Slave single «» Cascade) *
Cascade control (Master single <> Cascade) *
. Input circuit error alarm
PID control: 0 to 6
Pressure/temperature control operation [MC-(V)COS(R)]: 0 to
2,6
Heating/Cooling control: 0 to 3, 6.

ouhwNRQ

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized or changed when the Select function for
input 2 is changed.
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Setting procedure

To enter the Engineering mode

(’ 5

Monitor & SV setting mode Setting lock mode | -
‘ PV/SV monitor Set data unlock/lock transfer | Eﬁmrggﬁ i
‘ G | displayed. Keep pressing
| EBn(i!sec,Drmore*) ! Ur,,< ! Ur,'\/ @3+<MODE' without releasing your
‘ U > LUL » LUL | from the key to en
mn _ CrC , fnger fio ey to enter
} ™ o ari | the Setting lock mode.
1 Lock state Unlock state i
‘ Operation transfer mode i
RUN/STOP transfer !
| <wmonE (B<D) + <MODE |
1 (2 sec. or more) | P,’ 5 N P,’ 5 (2 sec. or more) i
} U 5MaP |
[ RUN STOP j
Engineering mode
Function block No.10 Function block No.58 Select function
[Display] [2-input function] forinput 2
1 1/
Fr 10 FA5E & PV 6D [ ext |G+ <wone
_1C O Several 00 i mrnmmn - screen
I | Sy Cirg | ©tmes) UULUC
Set Selectfunction
for input 2
Monitor & SV Operation transfer mode
setting mode RUN/STOP Remota/l ocal
PV/SV monitor transfer <“£DE transfer
1| < moD / /1 /1
88!_] < E P!S ) YL Pr[_ @3+<MDE
CIr_ 0| seconds Cr_0O| (Severa o | v | I CC
0 Qurrmle) JrQr (ﬁmes) cooon oo
Switch to Differential
temperature control
Monitor & SV Parameter setiing mode Set value of
setting mode Parameter group No.00 Input 2_ Differential
PV/SV monitor [Setting] MODE 501 valie (BV) temperature input
S or
1| <mopE mnr Cis Cis
co0| e PRO0 | €20 5 . do/ &
Cr _ 0O | {2 seconds CL!| (Severa o annr
0 czurrmle) S0 (ﬁm&E) oo oL
Set Reference Set Differential
temperature temperature

Settngend =«

* Next parameter is displayed.

+ Press G=Dand {MODE keys simultaneously to retum to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retum to the Measured value (PV)/Set value (SV) Monitor.)

¢ Select RUN on the RUN/STOP transfer.

* Select lock on the Set data unlockflock transfer.

8.13 Executing Control with PV select

The Control with PV select is a function to control by switching between two inputs for
high and low temperature ranges when two different sensors are used in the single
controlled object.

Description of function

In the Control with PV select, two inputs are used by switching between them: Input 1
(for low temperature range as PV1) and Input 2 (for high temperature range as PV2).
Parameters on the Input 1 are used for control computation. Output is also provided
on the Input 1 side as Manipulated output 1 (MV1).
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[Pictorial explanation of Input switchover]

Temperature
T PV
High temperature PV2

Input switchover point - ----- 'll _____

Low temperature PV1

l Time
There are two ways to switch between Input 1 (PV1) and Input 2 (PV2): Switch using

the set value and switch by using signal (key operation, digital input, and
communication).

Input is automatically switched
here from PV1 to PV2.

[Description of Control with PV select]

Input 1 (PV1) Input 2 (PV2)
r
Input 1_ Input 2_
PV digital filter PV digital filter
Input 1_Set value
(SV)
Y Y
v | Input 1_PV ratio | | Input 2_PV ratio |
Input 1_
Setting limiter Y
[ Input 1_PV bias | | Input 2_PV bias |
y
Input 1_Setting \J - Y
change rate limiter Control with PV select

— | |

| PID calculation |

|

| Input 1_Output limiter |

Y
[Manipulated output 1 (MVl)]

Input 1_Output change

rate limiter A4
| | Output assignment |
K { Output } j
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® Switching by Set value

The set value (PV select transfer level) is set and used as a trigger for switching

between Input 1 (PV1) and Input 2 (PV2).
present input is transferred to the other.
When the PV select transfer time is set, th
period correcting the input.

When this set value is exceeded, the

e transfer action takes place in the set

[Direction of input switchover]
At temperature rise: PV1 to PV2
At temperature fall: PV2 to PV1

Input 1 (PV1)
Input 2 (PV2)
PV select Measured value (PV)

When PV1 is smaller than PV2
When the PV select transfer time is set
At temperature rise

Temperature
A

PV of PV select

PV select
transferp»
level

Transfer takes
place as PV1

select transfer

PV select
transfer time

When the PV select transfer time is not

reached the PV

> Time

At temperature fall

Temperature
A

Transfer takes
place as PV2
reached the PV
select transfer level.
PV select
transferp>
level

level.

»Time

set (Set value: 0.0)

At temperature rise

Temperature
A

PV of PV select

PV select
transfe!
level

As the PV select

is stepwise.

transfer time is not
set, the switchover

At temperature fall

Temperature
4

As the PV select
transfer time is not
set, the switchover
PV select is stepwise.
transfe

level

PV of PV select!
A » Time A »Time
Switchover timing Switchover timing
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* When PV1 > PV2

When the PV select transfer time is set

At temperature rise

Temperature

A PV1
PV of PV select

PV select

transferp
level

Transfer takes
place as PV1
reached the PV

At temperature fall
Temperature Transfer takes
A . place as PV2

reached the PV
select transfer level.

PV select
transferp

PV1 has reached
the PV select

select transfer level. | | transfer level, but T~LPV2
PV2 has not yet T
reached. L > [ Ime
Switchover is not ——
PV scloct ransier : done PV select
level, but PV2 has transfer time transfer time
not yet reached.
Switchover is not
done.
When the PV select transfer time is not set (Set value: 0.0)
At temperature rise At temperature fall
Temperature Temperature
A PV1, A As the PV select
’ transfer time is not
PV of PV select v set, the switchover
e is stepwise.
PV select PV select .
transfe -y transfel 2
Pl
level / +7 ) W Asthe PV select level
o7 ! transfer time is not N
-7 ' set, the switchover i S
|~ ) is stepwise. PV of PV select! ~ o
PV2 : P | PV2 ~
1 - -
A » Time A »Time
Switchover timing Switchover timing

® Switchover by signal (key operation, digital input, and communication)

The switchover between Input 1 (PV1) and Input 2 (PV2) is done by using key
operation, digital input or communication.
When the PV select transfer time is set, the transfer action takes place in the set

period correcting the input.

L] In the case of switchover by the signal (key operation, digital input, or

communication), there are no restrictions on the switchover direction of the
inputs whether the temperature is on the rise or on the decline.

2" Refer to the SC-F71 Instruction Manual [Host communication] (172-65711M)
for the input switchover through communication.
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« Switching the input with Digital Input (DI)

———— o . Input 1 (PV1)
-------- . Input 2 (PV2)
——— PV select Measured value (PV)

When the PV select transfer time is set
Temperature

A e Pv2
PYofPVseleet = _.---

; ST TR
N3 t it it
L S : : » Time
Input 1 i Input 2 ilnput1i Input 2 i Input 1
BV L PV VD PV2) | (PVY)

Contact closed >

.

Contact open >
f - PV select transfer time

When the PV select transfer time is not set (Set value: 0.0)
Temperature
A PVofPVseleet = ___--- PV2

» Time

Input 1
(PV1)

Contact closed = I A
Contact open = \ | A

- PV select transfer time

Input 1
(PV1)
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* Selection by front key operation
Transfer Input 1 to Input 2

Monitor & SV Operation transfer mode
setting mode RUN/STOP Remote/Local
PV/SV monitor transfer <M§DE transfer
a0M /C 1 /1 /1
oL wee | PGl ED | RoL | R/L
nre d 11 Several ] | ] ]
ﬁ ik (ofenfgﬂe)s run (tiﬁ;’;) ! AP I P2
Switch to Input 2
PV select Measured value (PV) ) s ) g
trolli ith | t1 Monitor & SV setting mode
[controlling with Input 1] PV/SV monitor 653
PV select Measured value (PV) i MODE
[controlling with Input 2] [N [NANAD <
mnr
[N

L] Transfer Input 2 to Input 1
Remote/Local transfer

R/ s

I AP AP

[LL] During the switchover by the set value (PV select transfer level), Remote/Local
transfer (PV switchover) is not possible, but the transfer status can be checked
on the Remote/Local transfer (PV switchover) screen to see if the control is
done by Input 1 or Input 2.

2

/

>

—— -
-

Remote/Local transfer Remote/Local transfer
1 /) 1 /)
A4

'._.,L, Controlling with Input 2 VoL

! AP e

L] The Remote (REM) mode lamp lights on when the “Input 2 is used” as the
Measured value (PV) of the PV select and “when Input 1 is switched to Input 2.”
When “Input 1 is used” and “when Input 2 is switched to Input 1”7, the Remote
(REM) mode lamp goes off.

Controlling with Input 1

[Position of the Remote mode lamp]

Remote (REM)
mode lamp

E

The FUNC key may be configured to switch between Input 1 and Input 2.
Refer to 10.8 Accessing some functions directly (FUNC key) for details.

E

Input range and input span of the PV select

The “PV select input span”, the “PV select input range high” and the “PV select
iput range low” mean “Input span”, “Input range high” and “Input range low” at
the time of Control with PV select respectively.

The setting range is as follows.
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* PV select input range high: Input range high of Input 1 and Input 2,
whichever is larger
* PV selectinput range low: Input range low of Input 1 and Input 2, whichever is

smaller
* PV select input span: PV select input range low up to PV select input range
high
[Example] When there is a relation as follows between the Input range of Input 1 and
Input 2.

PV select PV select
input range low input range high
L PV select input span o
[ ~l
| |
| |

Input 1_ Input 1_ |
input range low input range high I
|< Input 1_Input range )
|
|
-200 °C +100°C :
~ Input2_ ~ Input2_

input range low Input 2_Input range input range high

< >
0°C 300°C

|

|

|

|

|

|

l

|

: Setting range of :

X PV select transfer level |

[ (Same as Input 1_Input range) :

| |
|

1
1
|
|
|
T
|
|
|
|
|
|
\.l
’I
1
|

[} ]
Effective range of
PV select transfer level

In the above example, the effective range of the PV select transfer level is 0 to 100 °C.
This means that the action when the PV select transfer level is set somewhere
between -200 °C and 0 °C is equal to the action of the 0 °C setting.

L] when the input is transferred after the start of Startup tuning (ST), ST will be
aborted. In the case of Autotuning (AT), if the input is transferred after the output
has been transferred, AT will be aborted.

L1 When either one of Input 1 (PV1) or Input 2 (PV2) is disconnected, the PV select
transfer time will be unavailable.

Parameter setting

® Remote/Local transfer (Control with PV select) [Operation Transfer Mode]

Parameter symbol Data range Factory set value
0 /) When “Control with PV select” is set to Select function for Input 1P
s L 2
IaP I Input 1
1 aP2: Input 2

[L] To display “Remote/Local transfer” (Control with PV select), choose “Control
with PV select” in Function block No. 58: Select function for Input 2 (Engineering
mode).
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L1 When “Switching by level” is set to “Selection of PV select trigger”, the
parameter becomes display only.

® PV select transfer level [Setup Setting Mode: Setting group No. 58 (5n58)]

Parameter symbol Data range Factory set value
00170 1/ Input 1_Input range low to Input 1_Input range high Input 1_Input range high
L lL v .V [Varies with the setting of the Decimal point position.]

L] To display “PV select transfer level”, choose “Control with PV select” in Function
block No. 58: Select function for Input 2 (Engineering mode).

® PV select transfer time [Setup Setting Mode: Setting group No. 58 (5158)]

Parameter symbol Data range Factory set value

’Cl 171 M 0.0 to 100.0 seconds 0.0
C_’ vl

L] To display “PV select transfer time”, choose “Control with PV select” in Function
block No. 58: Select function for Input 2 (Engineering mode).

® Select function for input 2 [Engineering mode: Function block No. 58 (Fn58)]

Parameter symbol Data range Factory set value

001/ . No function 1
C P

0

1: Remote setting input

2: 2-loop control/Differential temperature control
3: Control with PV select

4: Cascade control (Slave single <> Cascade) *
5: Cascade control (Master single «» Cascade) *
6: Input circuit error alarm

PID control: O to 6

Pressure/temperature control operation [MC-(V)COS(R)]: 0 to
2,6
Heating/Cooling control: 0 to 3, 6

2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized or changed when the Select function for
input 2 is changed.

® Selection of PV select trigger [Engineering mode: Function block No. 58 (F-55)]

Parameter symbol Data range Factory set value

| P 1 0: Switching by level 0
L v . oLl 1: Switching by signal (Key, DI and Communication)

[L] To display “Selection of PV select trigger”, choose “Control with PV select” in
Function block No. 58: Select function for Input 2 (Engineering mode).
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Setting procedure

To enter the Engineering mode

f . . .
. Monitor & SV setting mode Setting lock mode [ = -
| PV/SV monitor CDSet data unlock/lock transfer i Eﬁmrggﬁ i
‘ oET, diplayed. Keep pressing
\ E’BE(45ec,ormore*L LUEI'\/ N LU[H @53*<M°DEi without releasing your
i J;IFI > B > ol | ger fiom the key to enter
| L (] o | the Setting lock mode_
! Lock state Unlock state |
1 Operation transfer mode i
RUN/STOP transfer ]
| <Mook (5<D) + <MODE |
| (2 sec. or more) P / 5 P ,/ 5 (2 sec. or more) ]
| U M aP |
| RUN STOP j
Engineering mode
Function block No.10 Function block No.58 Select function Selection of
|Display] [2-nput function] for input 2 PV select trigger
1 1/ 1/ I~
ICI—I o ,__ICI—ISE & | E’Pl’ S EPVJU @53’ Next
3 1 SCreen
g5l | oo cPH S aooons
Set Select function Set Selection of
forinput 2 PV select frigger (zeD) + <MODE
Monitor & SV Selup setting mode
setting mode 6@ Setfing group No.10 Setting group No.58 PV selact
PVISV monitor [Display] [2-nput function] transfer level
+
007 <mopE | 10 C_COl Gy |01 1 1y SET
o0 wee O 10 | N | G458 & 2Py LY &
I & Saveral rmr r
Gl ol | @ dSP| G ZPH Ll L
Set PV salect
transfer level
PV select
transfer fime
Gen | J01 M
(" Setting end )< Liv. i,
oo
* Next parameter is displayed. -

Set PV select
+ Press &= and {MODE keys simultaneously to retum ransfer time

to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retum to the
Measured value (PVySet value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
¢ Select lock on the Set data unlock/Aock transfer.
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8.14 Executing Cascade Control

During the Cascade control, the measured value of the controlled object is monitored
by the Master, and depending on the deviation between the target value (set value)
and the actual value, the set value of the Slave is adjusted. The controlled object is
controlled by the Slave to bring the measured value of the controlled object to the
target value.

On the SC-F71, Input 1 can be assigned to the Master and Input 2 to the Slave
respectively to conduct Cascade control on a single instrument. The use of
Autotuning (AT) exclusively designed for the Cascade control allows the PID values
of both the Master and the Slave to be calculated.

Description of function

The Cascade control has two types; One is to switch between “Cascade control” and
“Master single control” and the other is to switch between “Cascade control” and
“Slave single control.”

The internal processing of the control is described below.

[Description of Cascade control]

Input 1 (PV1) Input 2 (PV2)
Input 1_Set value
(SV)
Input 1_ Input 2_
PV digital filter A2 PV digital filter
Input 1_
4 Setting limiter \ 4
| Input 1_PV ratio | | Input 2_PV ratio |

Input 1_Setting y

| Input 1_PV bias | change rate limiter | Input 2_PV bias |
A {
PID calculation * A 2 A J
[Master] PID calculation 2
l [Slave]
| Cascade_Digital filter | l
l | Input 1_Output limiter |
| Cascade Scaling | v
| Input 1_Output

change rate limiter

!

[Manipulated output 1 (MVl)]

Y
| Output assignment |

1. Use the Master side PID values of Cascade control l
KZ- Use the Slave side PID values of Cascade control j
Output
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[Description of Master single control]

Input 1 (PV1)
Input 1_Set value
(SV)

Input 2 (PV2)
[Slave]

[Master]

Input 1_
PV digital filter v

Input 1_

y Setting limiter

| Input 1_:3V ratio |

Input 1_Setting
| Input 1_PV bias | change rate limiter

PV | sV

PID calculation *
[Master]

| Cascade_Digital filter |

!

| Cascade Scaling |

Y

[Manipulated output 1 (MVl)]

Y
| Output assignment |

* Use the PID values in the Master single control

PID val f Input 1
K( values of Input 1) { output }

/

[LLLJ To switch between “Cascade control” and “Master single control”, choose
“Cascade control (Master single «» Cascade)” in Function block No. 58: Select

function for Input 2 (Engineering mode).
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[Description of Slave single control]

Input 1 (PV1)
[Master]
Input 2_Set value
(SV)

Input 2 (PV2)
[Slave]

Input 2_
\4 PV digital filter
Input 2_
Setting limiter \ 4
| Input 2_PV ratio |
A
Input 2_Setting v :
change rate limiter | Input 2_PV bias |
PV y v SV
PID calculation*

[Slave]

!

| Input 1_Output limiter |

Y

Input 1_Output
change rate limiter

!

[Manipulated output 1 (MVl)]

Y
| Output assignment |

* Use the PID values in the Slave single control

\_ (PID values of Input 2) { Output } /

m To switch between “Cascade control” and “Slave single control”, choose
“Cascade control (Slave single «» Cascade)” in Function block No. 58: Select
function for Input 2 (Engineering mode).
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® Autotuning (AT) at Cascade control

During the Cascade control, four types of PID values can be calculated with the use
of Autotuning (AT) exclusively developed for the Cascade control.

* Types of PID values

Types of PID values Calculated values
Cascade_Proportional band (master-side),
Cascade_Integral time (master-side),

Cascade Derivative time (master-side)
Cascade_Proportional band (slave-side),
Cascade_Integral time (slave-side),

Cascade Derivative time (slave-side)

PID values in Master single control | Input 1_Proportional band, Input 1_Integral time,

Master side PID values of
Cascade control

Slave side PID values of Cascade
control

(PID values of Input 1) Input 1 _Derivative time
PID values in Slave single control |Input 2_Proportional band, Input 2_Integral time,
(PID values of Input 2) Input 2_Derivative time

e Cascade AT mode

There are two types of Autotuning (AT) for the Cascade control; Easy adjustment

and Load factor adjustment.

Easy adjustment: Autotuning (AT) is executed once. Control reference level* is

not calculated.

Load factor adjustment: Autotuning (AT) is executed twice. Control reference

level* is calculated.

* Control reference level is the data used for PID value calculation for Cascade control.
In the case of TC input/RTD input, there is no need of calculating the Control
reference level and Autotuning (AT) in the Easy adjustment can be used.

In the case of Voltage/Current inputs, the Control reference level must be calculated
and Autotuning (AT) in the Load factor adjustment must be used.

* PID values calculated by AT in different control modes

Control
Cascade AT mode Types of PID values reference level
c | Master- Slave- PID PID
ontro side PID | side PID | values in | values in
Master-side | Slave-side | values of | values of | Master Slave Msa%tgr- Sé?c\i':'
Cascade | Cascade | single single
control control control control
Easy Easy
adjustment | adjustment v v v v — —
(AT once) (AT once)
Easy Load factor
adjustment | adjustment v v v v — v
Cascade | (AT once) (AT twice)
control | Load factor Easy
adjustment | adjustment v v v v v —
(AT twice) (AT once)
Load factor | Load factor
adjustment | adjustment v v v v v v
(AT twice) (AT twice)
Easy
adjustment Note 4 — 4 — — —
,\s/liiStlir (AT once)
9 Load factor
control | adjustment Note v — v _ v _
(AT twice)
Easy
Note adjustment — v — v — —
S_Iavle (AT once)
singie Load factor
control Note adjustment — v — v _ v
(AT twice)
Note: Setting is ignored. v’ Calculated — Not calculated
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L] When executing Autotuning (AT) of the Cascade control, always use “Input
1_Autotuning (AT)” in the Operation transfer mode.

L] When executing Autotuning (AT) for the Cascade control, make sure that the
set values (SV) of the Master and the Slave are properly set.

Switching between Cascade and Single

® Selection by front key operation

Single control (Master single or Slave single) — Cascade control

Monitor & SV Operation transfer mode
setting mo_de RUN/STOP Remote/Local
PV/SV monitor transfer <M0°DE transfer
r
00 )/ /1 Y
o <M0DE‘ 0'7/ El €ED > l-\'/ _ N N/
1 1| (2seconds 11 Several ri ~ O
Lo (ormore) o (tin\wles) EWLN_ LHS
Switch to
Cascade control
Monitor & SV
setting mode
PV/SV monitor 653
+
Master side Measured value (PV) ————» ’—' ” " <MODE
Master side Set value (SV) ———> GU

[LL] cascade control — Single control (Master single or Slave single)

Remote/Local transfer

\'//L > n //1'_
CHS 5nbL

L] During the Cascade control mode, the Remote (REM) mode lamp lights on.

[Position of the Remote mode lamp]

Remote (REM)
mode lamp

[L] The FUNC key may be configured to switch between Cascade control and
Single control. Refer to 10.8 Accessing some functions directly (FUNC key) for
details.

® Switching the mode with Digital Input (DI)

To switch the Remote/Local (Cascade control) using the Digital Input (DI), use “DI
function selection” in Function block No. 23 (Engineering mode).

5 Refer to 5.2 Switching Functions Using Digital Inputs (DI) for the Digital input
(DI) assignment.
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Transfer timing of Remote/Local (Cascade control/Single control)

Up to 200 ms
Contact closed =>» K Iy
y \
Contact open =>»
Remote/Local| Local Remote Local Remote Local |

L9 NOTE After the contact is transferred, it takes “up to 200 ms” until the action of
this instrument is actually selected.

L] The above switching action can be inverted (The functions at contact close and
contact open can be swapped). This setting can be done at “Dl logic invert.”
Refer to 5.2 Switching Functions Using Digital Inputs (DI) for details.

® Remote/Local transfer (Cascade control) state

The table below shows the actual Cascade control/Single control status and displays
under different combinations of settings by Key operation, Communication, and
Digital input (DI).

Setting via front keys
or through
communication

Setting via Digital Input
(DN

Instrument status

Cascade control

Cascade control

Cascade control

Single control
(Master/Slave)

Cascade control

Single control
(Master/Slave)

Single control

Single control
(Master/Slave)

(Master/Slave)

Parameter setting

® Remote/Local transfer (Cascade control) [Operation Transfer Mode]

Parameter symbol Data range Factory set value

When “Cascade control” is selected at Select function for input 2
5nlL: Single control (Master single or Slave single)
CAS: Cascade control

5nbL

1 71
YL

L] To display “Remote/Local transfer” (Cascade control), choose “Cascade control”
in Function block No. 58: Select function for Input 2 (Engineering mode).

® Input 1 _Proportional band [heat-side] [Parameter Setting Mode: Parameter
group No. 51 (Pn5 )]

Parameter symbol Data range Factory set value

TC/RTD inputs:
0 (0.0, 0.00) to Input 1_Input span (Unit: °C [°F])
(When Control with PV select: 0 to PV select input span)
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.0 to 1000.0% of Input 1_Input span
(When Control with PV select: 0.0 to 1000.0% of PV select
input span)
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 1_control action.

TC/RTD inputs: 30
V/l inputs: 3.0

. P

L] To display “Input 1_Proportional band [heat-side]”, choose a setting other than
“3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).
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® Input 1_Integral time [heat-side] [Parameter Setting Mode: Parameter group No.
51 (PnS )]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
l. I seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

LL] To display “Input 1_Integral time [heat-side] ¢, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode). Additionally, a value other than 0 must also
be entered in the Input 1_Proportional band [heat-side] in the same memory
area.

® Input 1 Derivative time [heat-side] [Parameter Setting Mode: Parameter group
No. 51 (P~5 /)]

Parameter symbol Data range Factory set value

| 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
I. ’j seconds

0 (0.0, 0.00): PI action

[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Input 1_Derivative time [heat-side]”, choose a setting other than “3 to
7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input
1_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 1_Proportional band [heat-side] in the same
memory area.

® Input 2_Proportional band [Parameter Setting Mode: Parameter group No. 52
(Pn50)]

Parameter symbol Data range Factory set value
= F, TC/RTD inputs: TC/RTD inputs: 30
. 0 (0.0, 0.00) to Input 2_Input span (Unit: °C [°F]) V/l inputs: 3.0

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (1) inputs:
0.0 to 1000.0% of Input 2_Input span
0 (0.0, 0.00): ON/OFF action
NOTE: 0 (0.0, 0.00) cannot be set when a setting
“Temperature control operation [MC-(V)COS(R)] is
selected in Input 2_control action.

LL] To display “Input 2_Proportional band”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input 2_
Control action (Engineering mode).

® Input 2_Integral time [Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
| | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 240
L. I seconds

0 (0.0, 0.00): PD action
[Varies with the setting of the Integral/Derivative time decimal
point position.]
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LL] To display “Input 2_Integral time”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 2_Proportional band in the same memory area.

® Input 2_Derivative time [Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
= | 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
C. O |seconds

0 (0.0, 0.00): PI action
[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Input 2_Derivative time”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input 2_
Control action (Engineering mode). Additionally, a value other than 0 must also
be entered in the Input 2_Proportional band in the same memory area.

® Cascade Proportional band (master-side) [Setup Setting Mode: Setting group
No. 58 (5n58)]

Parameter symbol

Data range

Factory set value

MASP

TC/RTD inputs:

1 (0.1, 0.01) to Input 1_Input span (Unit: °C [°F])
[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (1) inputs:

0.1 to 1000.0% of Input 1_Input span

TC/RTD inputs: 30
V/linputs: 3.0

L] To display “Cascade_Proportional band (master-side)”, choose “Cascade control”
in Function block No. 58: Select function for Input 2 (Engineering mode).

® Cascade_Integral time (master-side) [Setup Setting Mode: Setting group No. 58

(5n58)]

Parameter symbol Data range Factory set value
M H C 1 to 3600 seconds, 0.1 to 3600.0 seconds or 0.01 to 360.00 240
e seconds

[Varies with the setting of the Integral/Derivative time decimal
point position.]

[L] To display “Cascade_Integral time (master-side)”, choose “Cascade control” in
Function block No. 58: Select function for Input 2 (Engineering mode).

® Cascade_Derivative time (master-side) [Setup Setting Mode: Setting group No.

58 (5n58)]

Parameter symbol

Data range

Factory set value

MASd

0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00
seconds

0 (0.0, 0.00): PI action

[Varies with the setting of the Integral/Derivative time decimal
point position.]

60

L] To display “Cascade_Derivative time (master-side)”, choose “Cascade control”
in Function block No. 58: Select function for Input 2 (Engineering mode).
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® Cascade_ Proportional band (slave-side) [Setup Setting Mode: Setting group
No. 58 (5158)]

Parameter symbol Data range Factory set value
cCos ‘D TC/RTD inputs: TC/RTD inputs: 30
N A 1 (0.1, 0.01) to Input 2_Input span (Unit: °C [°F]) V/linputs: 3.0

[Varies with the setting of the Decimal point position.]
Voltage (V)/Current (l) inputs:
0.1 to 1000.0% of Input 2_Input span

L] To display “Cascade_Proportional band (slave-side)”, choose “Cascade control
in Function block No. 58: Select function for Input 2 (Engineering mode).

® Cascade_Integral time (slave-side) [Setup Setting Mode: Setting group No. 58
(5n58)]

Parameter symbol Data range Factory set value

o) 1 to 3600 seconds, 0.1 to 3600.0 seconds or 0.01 to 360.00 240
P A | seconds

[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Cascade_Integral time (slave-side)”, choose “Cascade control” in
Function block No. 58: Select function for Input 2 (Engineering mode).

® Cascade_ Derivative time (slave-side) [Setup Setting Mode: Setting group No.
58 (5158)]

Parameter symbol Data range Factory set value

_o1s 0 to 3600 seconds, 0.0 to 3600.0 seconds or 0.00 to 360.00 60
L v Ll seconds

0 (0.0, 0.00): PI action

[Varies with the setting of the Integral/Derivative time decimal
point position.]

L] To display “Cascade_Derivative time (slave-side)”, choose “Cascade control” in
Function block No. 58: Select function for Input 2 (Engineering mode).

® Cascade_Digital filter [Setup Setting Mode: Setting group No. 58 (5158)]

Parameter symbol Data range Factory set value

0 0.0 to 100.0 seconds 10.0
F .
L. 0.0: Filter OFF

L1 To display “Cascade_Digital filter”, choose “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode).

® Cascade_Scale high [Setup Setting Mode: Setting group No. 58 (5158)]

Parameter symbol Data range Factory set value
rCr Cascade_Scale low to Input 2_Setting limiter high Input 2_Setting limiter high
L. [Varies with the setting of the Decimal point position.]

m To display “Cascade_Scale high”, choose “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode).

® Cascade_Scale low [Setup Setting Mode: Setting group No. 58 (5158)]

Parameter symbol Data range Factory set value
mCr Input 2_Setting limiter low to Cascade_Scale high Input 2_Setting limiter low
[ [Varies with the setting of the Decimal point position.]

L] To display “Cascade_Scale low”, choose “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode).
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® Select function for input 2 [Engineering mode: Function block No. 58 (Fn56)]

Parameter symbol Data range Factory set value

E ImY, . No function 1
[ 4 : Remote setting input

0

1

2: 2-loop control/Differential temperature control
3: Control with PV select

4: Cascade control (Slave single <> Cascade) *
5: Cascade control (Master single «» Cascade) *
6: Input circuit error alarm

PID control: 0 to 6

Pressure/temperature control operation [MC-(V)COS(R)]: 0 to
2,6

Heating/Cooling control: 0 to 3, 6

5 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are initialized or changed when the Select function for
input 2 is changed.

® Cascade AT mode (master-side) [Engineering mode: Function block No. 58

(Fn58)]

Parameter symbol Data range Factory set value
M q cCor 0: Easy adjustment (AT: one cycle) TC/RTD inputs: 0
e 1: Load factor adjustment (AT: 2 cycles) V/l inputs: 1

[L] To display “Cascade_AT mode (master-side)”, choose “Cascade control” in
Function block No. 58: Select function for Input 2 (Engineering mode).

® Cascade AT mode (slave-side) [Engineering mode: Function block No. 58

(Fn58)]

Parameter symbol Data range Factory set value
cCr o, 0r 0: Easy adjustment (AT: one cycle) TC/RTD inputs: 0
L v i 1: Load factor adjustment (AT: 2 cycles) V/linputs: 1

L] To display “Cascade_AT mode (slave-side)”, choose “Cascade control” in
Function block No. 58: Select function for Input 2 (Engineering mode).
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Setting procedure

Calculating the PID values for Cascade control (Slave single «» Cascade) using AT

® Cascade control related setting
To enter the Engineering mode

s . : Y
. Monitor & SV setting mode Setting lock mode -
| PV/SV monitor Set data unlock/lock transfer } Lﬁmrgjtkg:oge &
! SET, | displayed. Keep pressing
[ r (4 seccorgure") ! s ! s @3 + <M0DE ' wihout releasing your
L ocn - LI |
i oo - " TS S ko e
| L e o o | ing lock mode.
! Lock state Unlock state i
! Operation transfer mode ‘
I RUN/STORP transfer |
. moe &< + moDE,
| (2 sec. ormore) ‘Q,’ 5 ‘Q ,’ (2 sec. or more) i
! LU 5 o |
I RUN STOP )
Engineerng mode
Function block No_10 Function block No_58 Select function Cascade AT mode
[Display] [2-nput function] forinput 2 (master-side)
1 1/ M ~
Fr 10 FnSH | € Py & \MAS A &
5P | G 2Py 0000+ 00000
Set Select function Set Cascade
formput 2 AT mode
Cascade AT mode
(slaveside)
€D+ Mok [Thex | €D \GLYV A,
screen | 2lalz/nlzll
e
Set Cascade_
AT mode
Monitor & SV Setup setting mode
setting mode Setiing group No_10 Setting group No.58 PV select
PVISV monitor G [Display] [2-nput function] transfer level
+
J001M <mope (C _ 17 cC_CO SET I Ser
280 < ar i ) GA5 @ | [ dF &
5P a5l | So cPH | G | OO L
Set PV select
transfer level
Select function Cascade_AT mode
forinput 2 (masterside)
rcrul @G | M Cr | 6
C.OlH & [ 50L Seting ond
aurrr numnmnr
e e N
Set 3 Set " + Next parameter is displayed.
?,.e highe - es::ale bwe— + Press &) and {MODE keys simultanecusly to retumn

to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retum to the
Measured value (PV)¥Set value (SV) Monitor.)

+ Select RUN on the RUN/STOP transfer.
+ Select lock on the Set data unlock/lock transfer.
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® Switching to Cascade control and executing AT

Monitor & SV Operation transfer mode
setting mode RUN/STOP Auto/Manual
PV/SV monitor transfer <M°DE transfer <M°DE
Ol or
a0 [ / 7l
o0 | R/ | R/ | R/
71 11| (2 seconds _ )1 (Several I Il' (Several
LLLI | or more) mLIFT | times) ’_'H’_' HU' O times)
Switching to Auto Auto
from Manual
Input 1_ Remote/Local
Autotuning (AT) transfer
| O | l_ll" 11 /) /)
Lo Ul AN U n L A AN
f'
an oFF rAS 5nA0L
AT start Execute Cascade control Switching to
AT lamp flashing Autotuning Cascade control
from Single control

* Next parameter is displayed.
Press@Dand MODE keys simultaneously to return to the Measured value (PV)/Set value

(SV) Monitor. (The MONI key may be pressed to return to the Measured value (PV)/Set
value (SV) Monitor.)
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® Checking PID values

PID values in
Master single control
Monitor & SV Parameter setting mode . Input 1_ i
setting mode Parameter group No.00 Parameter group No.51 i Proporfional band |
PV/SV monitor [Setting] [Input 1_Control] i [heat-side] E
n o_rin o_C | Pl ol
280 & Pl Py e 1 P&
| r - \ anJnn| o
0o il 54 Rk Lo = : oo3on)
: Check E
E Proportional band
E Input 1_Denative time Input 1_Integral time :
@EB ' [heat-side] [heat-side] i
{Several : | _l SET | | .
times) . I Ll Cj I I e
1 nncCrr mn nri .
. oL UE,LI'U.LI :
. i Check Check Integral time |
PID values in N Derivative time :
Slave single control B e e T
Pammeter L T i
group No.52 H Input 2_ Input 2__ Input2_ !
[Input 2_Control] : Proportional band Integral time Derivative ime |
A=) 0 ] | ] i
P;‘,SE G= o C. | ) C. | Gen C. O .@EB’ Next
r r ! nnarr M Inln Al 1 screen
E. Lo 1 (W N I_J'l;"_iu'fr_lf EG GU :
E Check Check Integral time _Check 1
:Poportionalband Derivative ime | G+ <||o|)|5
Monitor & SV Setup setting mode 1 Cascade_ .
setting mode Setting group No.10 Setting group No_58 i Proportional band '
PV/SV monitor @'53 [Display] [2-nput function] i (master-skie) .
+ [ I — '
01| <mope | — 17 cC_Co ser): | MOC O G
[ R < N [y [ P | CDI‘ i 'CD
i ar2anr| o
oo dsP ﬁ’,",;")" cPH : oo300 :
; Check 5
: Proportional band '
""" Cascadle. ~ Cascade_ | " Cascade.  Cascade_ |
Integral time Proportional band | \ Derivative time Integral time H
(slave-side) (slave-side) ! \  (master-side) (master-side) |
cCri criy 0O oMOCc MOC | .
G| Ly i & Ly P& MRS d_ & | MAS T
N noanrry , nncrnr mn nri |
GE"‘I'G.U ([ o | A ‘ quu.u uE”‘fu.u ‘
Check Integral time Check : : Check Check Integral time |
Proportional band | 1 Derivative time ,

Cascade i - .
= + Slave-side PID values of Master-side PID values of
Derivative time | Cascade control Cascade control
(slaveside) .
clhis 6
A -
> G 85 E i Checking end
Check — = Next parameter is displayed.
Derivative time | « Press E<0) and {MODE keys simultanecusly to retumn

to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retumn to the
Measured value (PV)/Set value (SV) Monitor.)
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8.15 Controlling with Level PID

Level PID function is used to set the following parameters for control to each divided
level of the input range (up to 8 levels): PID values, Control response parameters and
Output limiter high/low.

Description of function

e Set the values such as PID values of each level to the Memory area 1 to 8 (PID
memory group 1 to 8).

e The input range can be divided based on the setting for the parameters of Level
PID setting 1 to Level PID setting 7.

e The value selected in the Level PID action selection [SV or PV] is checked and
determined in which level of the PID it is, and the control is done using the PID
values from the Memory area appropriate to the level.

o Different levels can be set at Input 1 and Input 2.

Set value (SV)
(Operation by Simple
R 'Soak control
InputrangeA amp/Soak control)
high

Level 8 .
—————————————————————————————————————————————————————————— Set value of Level PID setting 7
Level 7 =
——————————————————————————————————————————————————————— Set value of Level PID setting 6
Level 6 -
———————————————————————————————————————————————————————— Set value of Level PID setting 5
Level 5 -
——————————————————————————————————————————————————————— Set value of Level PID setting 4
Level 4 -
——————————————————————————————————————————————————————— Set value of Level PID setting 3
Level 3 -
I /=t Tl Set value of Level PID setting 2
Measured value (PV Level 2
Inputrange | /7 - 8 T ( ———)— ————————————————— B Sttt Set value of Level PID setting 1

Level1

® Memory areato be used for level

The memory area used at each level will be selected after comparison between the
Level PID setting and the value [Set value (SV) or Measured value (PV)] selected in
the Level PID action selection.

Level PID memory Description Memory
group area

Level 8 PID memory | Level PID setting 7 < Set value (SV) or Memory
group 8 Measured value (PV) < Input range high area 8

Level 7 PID memory | Level PID setting 6 < Set value (SV) or Memory
group 7 Measured value (PV) < Level PID setting 7 area 7

Level 6 PID memory | Level PID setting 5 < Set value (SV) or Memory
group 6 Measured value (PV) < Level PID setting 6 area 6

Level 5 PID memory | Level PID setting 4 < Set value (SV) or Memory
group 5 Measured value (PV) < Level PID setting 5 area 5

Level 4 PID memory | Level PID setting 3 < Set value (SV) or Memory
group 4 Measured value (PV) < Level PID setting 4 area 4

Level 3 PID memory | Level PID setting 2 < Set value (SV) or Memory
group 3 Measured value (PV) < Level PID setting 3 area 3

Level 2 PID memory | Level PID setting 1 < Set value (SV) or Memory
group 2 Measured value (PV) < Level PID setting 2 area 2

Level 1 PID memory | Input range low < Set value (SV) or Memory
group 1 Measured value (PV) < Level PID setting 1 area 1l
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L] e When two or more levels have the same setting, the values with a smaller
level number will be available and used.

[Example 1] Values in Level PID setting 4 through 6 are the same.

Input range
high
1372°C

As the PID values
in the Level PID
setting 4 through
6 are the same,
the smallest level
“4” is used

Input range
low
-200°C

A

Level 1 (PID memory group 1)

1350 "C: Level PID setling 7
1200 °C: Level PID setting 4 1o 6

500 °C: Level PID setting 3

300 "C: Level PID setting 2

-50 *C: Level PID setting 1

k-

ol

o If the Level PID setting is set ignoring the order of the level Nos., the Level PID
values in the set range will be the same and the smallest level number is used.

(See Example 2)

[Example 2] Level PID setting 3 in Example 1 has been changed to -100 °C.

Input range 4
high
13712°C

Input range
low
-200°C

Level 4 (PID memory group 4)

Level 1 (PID memory group 1)

1350 °C: Level PID setting 7
1200 °C: Level PID setting 4 to 6

Level PID setting 3 has been
set to -50 "C, smaller than
Level PID settting 1. Therefore,
the values in Level seetling 1
through 3 are all -100 °C and
the Level number will be 1.

-100 °C: Level PID setting 1 to 3
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® Parameters of Memory area at Level PID

When using Level PID, parameters of Memory area are separated to be used for the

Level PID function and the regular Memory area function.

] Memory area 8

Memory area 1

:[Group 2] :
'Parameter group No.52)

,[Group 1]

’
.
s

1Parameter group No.51
'Parameter group No.56!

.[Group 0] I
lParameter group No. 00!

For Level PID function:

Action of these
parameters is based on

,/] Memory area 16

the Level PID function
regardless of whether

the control area is

switched by using the s
front key. N

)

Invalidated at Level PID *~

Memory area 9

:[Group 2] |
'Parameter group No. 52'

I[Group 1] i
i Parameter group No.51!
'Parameter group No.561

.[Group 0] I
|Parameter group No. 001

’

iParameter group No.40! " Parameter group No.40
'Parameter group No.70) 'Parameter group No.70; 7

For Memory area function:
Action of these parameters
is based on the Memory
area function when switching
the control area by using the
front key at Level PID.

Parameters of Memory area (at Level PID)

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 301

Parameters in each group

Parameters for
Memory area function Parameters for Level PID function
{Memory area 1 to 16) (Memory area 1 to 16)
- - - - - - - - --=-=-=-= ~ - - - - - - - -"-"--""=-"=-"-"=-"-"=-"=-"=-"=-"=-"=-"=-"=-=-= -~
" [Group 0] ‘,/ [Group 1] [Group 2] A
, Parameter group No_00 '\ Parameter group No.51 Parameter group No.52

| ® Input 1_Set value (8V)
® Input 2_Set value (8V)

® Set values (SV) of differential
temperature input

| e Input 1_Proportional band [heat-side]
e Input 1_Integral time [heat-side]
o Input 1_Derivative time [heat-side]

@ Input 1_Control response
parameter parameter

Input 2_ Proportional band
Input 2_Integral time
Input 2_Derivative time

[ ]
[ ]
[ ]
e Input 2_Control response

Event 4_set value (EV4) [low]

|

|

|

| |

| |

| |

| |

| |

Parameter group No.40 | e Input 1_Proactive intensity * Input 2_Proactive intensity |

*® Event 1_set value (EV1) _ | o Input 1_Manual reset e Input 2_Manual reset !

® Event 1_set value (EV1) [high] : « Input 1_FF amount e Input 2_FF amount :

® Event 1_set value (EV1) [low] | Input 1_Outputlimiter high heat-side] e Input 2_Output limiter high |

® Event2_set vale (EV2) | Input 1_Outputlimiterlow heatside] e Input 2_Output limiter low |

® Event 2_set value (EV2) [high] | |

* Event 2_set value (EV2) [low] " Parameter group No.56 I

® Event 3_set value (EV3) ! S - !

— ) ; * Input 1_Proportional band [cool-side] |

® Event3 setvale (EV3)[highl !, o npyt 1_integral time [cool-side] |

® Event 3_set vale (EV3) flow] | o Input 1_Derivative time [cook-side] !

® Event 4_set value (EV4) ' o Input 1_Overap/Deadband !

f | - |

® Event4_setvale (EV4)[highl | o 1nput 1_Outputlimiter high [cod-side] |
L ]

\ /

o Input 1_Output limiter low [cool-side]

e Select Trigger type for Memory
area transfer

® Area soak time

e Link area number

e Input 1_Setting change rate
limiter (up)

# Input 1_Setting change rate
limiter (down)

o Input 1_Auto/Manual transfer
selection (Area)

@ Input 1_Manipulated output value
(Area)

e Input 2_Setting change rate
limiter (up)

o Input 2_Setting change rate
limiter (down)

e Input 2_Auto/Manual transfer
selection (Area)

e Input 2_Manipulated output value
(Area)

o Remote/local transfer selection
(Area)

During the Level PID, Memory area 9 through 16
are not used (invalid).

[ L} These parameters are all in the Parameter
setting mode.

|
|
|
|
|
I
|
|
|
I
|
|
|
I
|
|
|
I
I
|
|
I
I
Parameter group No_70 :
I
|
I
I
|
|
I
I
|
|
I
I
|
|
|
I
|
|
|
I
|
|
!

I
I
|
|
|
|
|
|
|
I
|
|
|
I
|
|
|
I
I
|
|
|
I
|
I
|
|
|
|
I
I
I
|
|
|
I
I
|
|
I
I
|
|
I
I
\

® Parameters for Level PID function

In Memory areas 1 through 8, the parameters in [Group 1] and [Group 2] are used as
parameters for Level PID. Setting in Memory areas 9 through 16 will be ignored.

Memory area number for the control area can be changed by the front key,
communication, Digital input (DI), Simple ramp/soak function or Simple sequence
function; however, the parameters for Level PID function of the changed Memory
area are unavailable.

The value selected in the Level PID action selection [SV or PV] is checked and
determined in which level of the PID it is, and the control is done using the PID values
from the Memory area appropriate to the level.
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L1l Touse regular Memory area function
Input 1_Level PID action selection in Function block No. 51 (Engineering mode)
and Input 2_Level PID action selection in Function block No. 52 (Engineering
mode) can be used as a regular Memory area function in the case of “Switching
by Memory area number” (Factory set value).

L] Memory area display at Level PID
PID values used for control are changed by the Level PID, but the control area
is not influenced. This means that the Memory area No. on the PV/SV monitor
screen in the Monitor & SV setting mode remains unchanged.
To check the Memory area No. actually used by the Level PID, locate the
parameter used in the Level PID in the Parameter setting mode. Then, the
actual Memory No. will be displayed. (See the example below)

[Example] In this example, Area 3 is displayed on the instrument (as a control
area). Parameter “P” is displayed to show the Memory area No.
actually used by the Level PID.

Parameter setting mode
Parameter group No.51

Monitor & SV setting mode Input 1_Proportional band
PV/SV monitor [heat-side]
0007 | [
AREA L :> AREA . I

mr mr 3:’: Iyl

. LI

3 b Change the Parameter 4
setting mode

Displays the Memory Displays the Memory
area number in the area number selected
Control area by Level PID function

® Parameters for Memory area function

In Memory areas 1 through 16, parameters in [Group 0] can be used for the regular
Memory area function. The parameters for the changed Memory area will be
available by switching the Memory areas of the control area by the front key,
communication, Digital input (DI), Simple ramp/soak function or Simple sequence
function.

I~ Refer to Parameters in each group for the parameters in Group 0.

® Example of action of the Memory area when setting simple ramp/soak program

at Level PID
[When “1: Switching by Set value (SV) (Level PID action)” is selected in Level PID

action selection]

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



) 303

Memory area used at each level
The area is selected by the comparison
between the Set value (SV) selected in
Level PID action selection and the Level

PID setting.
Input range A l
high "set value (SV) Level 5:
: Memory area 5
i Level 4:
: . Memory area 4
i- | Level 3:
i i . Memory area 3
; i i ! Level 2:
: : | | Memory area 2
-------------
| i i i E Level 1:
Input range i i i i E Memory area 1
low I | | I I 1
— MeMory IMemory]l  Memory | Memory IMemory |Memory|
areal area? area 3 area4 aread areab

](PID merlIory group Z)I(PID memor;rr group 4)]A (PID mgmory group 6)
(PID memory group 1) (PID memory group 3) (PID memory group 5)

Memory area storing parameters
for Memory area function
{memory area selecled for the
control area)

® Level PID differential gap

When setting “Switch by Measured value (PV)” to Level PID action:

The Memory areas storing the parameters for Level PID function may switch
frequently by the fluctuation of the input when the Measured value (PV) is close to
the Level PID set value.

Setting Level PID differential gap prevents memory areas from switching too frequently.

When Level PID When Level PID
differential gap is not set differential gap is set
Level Level
A A
Memayi  Memoi 1 [Level 2: i Memory area 2 —| Level 2:
| i : I i | Memory : Memory
Level i l l ) | |area2 Level ! area 2
: r r ; ; L Level PID
PID LN DA PID| differential
Memoryi iMemu'yi EMun E Level 1: Memory: gap
area 1, careat, yarea T, Memory area 11 Level 1:
area 1 Measured Memory
Measwred valu
=FY) value (PV) area 1
» Time » Time

L] When setting “Switch by Set value (SV)” to Level PID action:
The setting of Level PID differential gap is available; however, it is
recommended to set “0.0” to Level PID differential gap.
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L1l when the setting of the Level PID differential gap is set larger than the half of the
range between two continuous Level set values, the Level PID differential gap is
forcedly limited to the half of the range between the two relevant Level set values.

[Example] When Level PID differential gap is “40 °C”

The Level PID differential gap is

Input 4 limited to the half of the between
range the two relevant Level set values.
high 300 °C:
400°C [T Level PID setting 3
Level 3 Span of level setting: 150 "C
(PID memory group 3) Level PID differential gap: 40 °C
_________________________ 150 °C:
Level 2 Level PID setting 2 .
Span of level setting: 50 °C
(PID memory group 2} 1gg °C- }L - . CoR -
_________________________ - evel PID differential 1 25°C <
Input Level PID setting 2 %P
Irgv';ge Level 1 Span of level setting: 100 °C
0c (PID memory group 1} Level PID differential gap: 40 °C

® Autotuning (AT) at Level PID

Autotuning (AT) can be started even while Level PID function is used whether or not
the Level PID action selection is “Switching by SV” or “Switching by PV”. Autotuning
(AT) will be executed at the Set value (SV) when it is initiated.

The calculated PID values are stored in the memory area which has the Set value
(SV) at the time of Autotuning (AT) start.

[Example]
A
Inputrange high |_______________________________.
1372 °C |Level 8 (PID memory group 8)
———————————————————————————————— 1350 "C: Level PID setting 7
Level 7 (PID memory group 7)
———————————————————————————————— 1200 "C: Level PID setting 4 to 6
Level 4 (PID memory group 4)
——————————————————————————————— 500 "C: Level PID setting 3
Level 3 (PID memory group 3)
SVatpy //\f-\ ------------ 300 "C: Level PID setling 2
AT start / \/ \/ = At the Autotuning (AT) was
I starled at level 2, the PID
nout ranae low |-S/E-2FID memory group2)  values calculated by AT wil
P —gOO °C Level 1 (PID memory group 1) be set to Memory area 2
A » 50 °C: Level PID setting 1
AT start

® Level PID at Differential temperature control

When the Level PID action selection is “Switching by Set value (SV)”:
Level PID is done at the Input 1_Monitor Set value (SV)*.

* Input 1_Monitor Set value (SV) = Input 2_Measured value (PV) + Set value of Differential
temperature input

When the Level PID action selection is “Switching by Measured value (PV)”:
Level PID is done at the Measured value (PV) Input 1.

L] The Level PID will not work at the Set value (SV) or Measured value (PV) of the
Differential temperature input.
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Parameter setting

® Input 1 _Level PID setting 1 to Input 1 _Level PID setting 7 [Setup Setting Mode:
Setting group No. 51 (55 /)]

Data range

Factory set value

Parameter symbol
ILEV |
iwLEVe
iLEV S
iLEVY
ILEVS
ILEVE
eV

Input 1_Input range low to Input 1_Input range high
(When Control with PV select: PV select input range low to
PV select input range high)

[Varies with the setting of the Decimal point position.]

Input 1_Level PID settings 1 to 7 always maintain the
following relation.

(Input 1_Level PID setting 1) < (Input 1_Level PID setting 2) <
(Input 1_Level PID setting 3) < (Input 1_Level PID setting 4) <
(Input 1_Level PID setting 5) < (Input 1_Level PID setting 6) <
(Input 1_Level PID setting 7)

Input 1_Input range high
(Control with PV select: PV
select input range high)

(AN

—

o display “Input 1_Level PID setting 1 to Input 1_Level PID setting 7”, choose

“1 (Switching by Set value (SV))” or “2 (Switching by Measured value (MV))” in
Function block No. 51: Input 1_Level PID action selection (Engineering mode),
AND choose a setting other than “Cascade control” in Function block No. 58:
Select function for Input 2 (Engineering mode), AND choose a setting other than
“3 to 7 (Pressure control operation [MC-VCOS(R)])” in Function block No. 52:
Input 2_Control action (Engineering mode).
& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when Input 1_Level PID
setting is changed.

® Input 2_Level PID setting 1 to Input 2_Level PID setting 7 [Setup Setting Mode:
Setting group No. 52 (5n52)]

Data range

Factory set value

Parameter symbol
cLEV |
cLEVC
cLEVS
cLEVYH
cLEVS
cLEVED
cLEV

Input 2_Input range low to Input 2_Input range high
[Varies with the setting of the Decimal point position.]

Input 2_Level PID settings 1 to 7 always maintain the
following relation.

(Input 2_Level PID setting 1) < (Input 2_Level PID setting 2) <
(Input 2_Level PID setting 3) < (Input 2_Level PID setting 4) <
(Input 2_Level PID setting 5) < (Input 2_Level PID setting 6) <
(Input 2_Level PID setting 7)

Input 2_Input range high

E

o display “Input 2_Level PID setting 1 to Input 1_Level PID setting 7, choose

“Switching by Set value (SV)” or “Switching by Measured value (PV)” in
Function block No. 58: Input 2_Level PID action selection (Engineering mode)
AND choose “2-loop control/Differential temperature control”, or “Cascade
control” in Function block No. 58: Select function for Input 2 (Engineering
mode), AND choose a setting other than “3 to 7 (Pressure control operation
[MC-(V)COS(R)])” in Function block No.52: Input 2_Control action (Engineering
mode).
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-2 Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when Input 2_Level PID
setting is changed.

® Input 1_Level PID action selection [Engineering mode: Function block No. 51

(FR5 ]

Parameter symbol Data range Factory set value
10 0: Switching by Memory area number 0
[N d 1: Switching by Set value (SV) (Level PID action)

2: Switching by Measured value (PV) (Level PID action)

L] To display “Input 1_Level PID action selection”, choose a setting other than
“Cascade control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control action
(Engineering mode).

® Input 2_Level PID action selection [Engineering mode: Function block No. 52

(Fn52)]
Parameter symbol Data range Factory set value
E 1 0O ‘_' 0: Switching by Memory area number 0
N | 1: Switching by Set value (SV) (Level PID action)
2: Switching by Measured value (PV) (Level PID action)

LL] To display “Input 2_Level PID action selection”, choose settings other than
“Cascade control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.52: Input 2_Control action
(Engineering mode).

® Input 1_Level PID differential gap [Engineering mode: Function block No. 51

(FRS5 D]
Parameter symbol Data range Factory set value
| | ’_' — 0 to Input 1_Input span TC/RTD inputs: 2
I i '__l (When Control with PV select: 0 to PV select input span) V/linputs: 0.2
[Varies with the setting of the Decimal point position.]

L] To display “Input 1_Level PID differential gap”, choose settings other than
“Cascade control” in Function block No. 58: Select function for Input 2
(Engineering mode), AND choose a setting other than “3 to 7 (Pressure control
operation [MC-(V)COS(R)])” in Function block No.51: Input 1_Control action
(Engineering mode).

® Input 2_Level PID differential gap [Engineering mode: Function block No. 52

(Fn52)]

Parameter symbol Data range Factory set value
| q 0 to Input 2_Input span TC/RTD inputs: 2

E. [ H - [Varies with the setting of the Decimal point position.] V/l inputs: 0.2

[L] To display “Input 2_Level PID differential gap”, choose “2-loop
control/Differential temperature control” or “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode), AND choose a setting
other than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No.52: Input 2_Control action (Engineering mode).
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Setting procedure
Tg enter the Engineering mode

‘F Monitor & SV selling mode Setting lock mode ]ap,mh, GDkey
| PV/SV monitor CDSetdala unlock/lock transfer + until Parameter
i | setting mode is
I g ] s I 1/ MODE .
 2B0eu Lolk| S | L olk|eD: e EnTES
| nn _ - ' releasing your finger
\ o an of! | fromthe key o enter
1 Lock state Unlock state i the Sd"l"g"’d‘
! Operation transfer mode i
RUN/STOP transfer ]
} < MoDE (5=7) + < MoDE
1 (2 =ec. or more) 'D\ ,/ 5 Y ,’ 5 (2 sec. or more) i
} ~Un aP |
L RUN STOP }
v
Engmneermng mode
Function block No 10 Function block No 51 Input 1_Level PID Input 1_Level PID
[Display] [Input 1_ Control] (S€T)  action selection differential gap
T cr | Semd O |
Fr'r i !CI—J_J I tmes) |1 LPI l:l, @3, I. LHE 6D
dSP | Gem | | Lonl oooo | ooooe
Set Level PID action Set Level PID
@ED 3 <m L’:‘mﬂ ih-ﬁm o selection differential gap
two inpuls
Function block No 52 Input 2_Level PID Input 2_Level PID
[Input 2_ Control] @ED action selection differential gap
C {Sord 1O |
Fr52 |« |2 LPId &, 2 LH5|e
c Canl oooo | ooooe
D) + {mone | Set Level PID action Set Level PID
# selection differential gap
Monior & 5V Setup setting mode
settng mode Setting group No_10 Setting group No 51 .
PV/SV monior @ET + [Display] [input 1_Control] Input 1_Level PID setting 1
m C Iy] cC_C 1 | 1/
o] <wee G T A5 & | LEY |
I oP d5P| Gee | Conl | Qe 13n2.0

Set Level PID setting
Input 1_Level PID satting 5 Input 1_Level PID setting 4 Input 1_Level PID satting 3 Input 1_Level PID setting 2
[ | [ | [ 1 | 1 |
e I LEVS e || LEVY e || LEVd e |1 LEVC
13N 13N 13120 13N20

Set Level PID setting Set Level PID setting Set Level PID setting Set Level PID setting
input 1_Level PID sefling 6 Input 1_Level PID sefling 7 S‘[’.',‘,T;?t%ffgg,:}',‘;ﬁ 1
I 1 Cls | 1 Ciun | i
| LEVE & || LEVT €D 545 | | ED nowdomim
13n2.0 13n2.0 I Conl
Set Level PID setting Set Level PID setting | v of e
Sﬁﬁ'{,‘&%fgg,,’}',‘;.? 2 Input 2 Level PID seffing 1 Input?_Level PID selfing?  Input 2_ evel PID seffing 3
cC_C | Cis | 1 Cis 1 Cis
BREd | J LBV e | LED & P LEVde
c. Canl | Ko 13n2.0 13020 13020
Set Level PID setting Set Level PID setting Set Level PID settng

Input 2_Level PID satting 7 Input 2_Level PID setting 6 Input 2_Level PID satting 5 Input 2_Level PID setting 4

I Cin I C1/ | L1/
e LEV e 2 LEVE e |C LEVS e P LEWY
13020 13120 13020 320

Set Level PID setting Set Level PID setting Set Level PID setting Set Level PID settng

* Next parameter is displayed.

« Press &) and ¢<MODE keys simultaneously to retum to the Measured value (PVYSet value (SV) Monitor.
(The MONI key may be pressed fo relum fo the Measured value (PV)/Set value (SV) Monitor.)

» Select RUN on the RUN/STOP transfer.

= Select lock on the Set data unlockAock transfer.
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8.16 Eliminating Offset Inherent to Proportioning Control (Manual Reset)

In order to eliminate the offset occurring in Proportional (P) control, the Manipulated
output value is manually corrected.

Description of function

This is the function used to manually correct the offset when in Proportional (P)
control or PD control. If the Manual reset value varies, the Manipulated output value
also changes.

Offset means the deviation of the actual when the Manipulated output value becomes
stabilized (stable state).

® \When the Manual reset is set to the plus (+) side
The Manipulated output value under the stable condition increases by the Manual
reset value.

® \When the Manual reset is set to the minus (-) side

The Manipulated output value * under the stable condition decreases by the
Manual reset value.

Temperature
A
Measured Measured
value (PV) value (PV)

Set value (SV) p

Manual reset
is set

» Time
L] Manual reset is available when the Integral time is 0 (0.0, 0.00).
Parameter setting

® Input 1_Manual reset [Parameter Setting Mode: Parameter group No. 51 (Pr5 /)]
Parameter symbol Data range Factory set value
| M[J |-100.0t0+100.0% 0.0
l. (AN
L] To display “Input 1_Manual reset”, choose “Heating/Cooling PID control” in
Function block No.51: Input 1_Control action (Engineering mode). Additionally,
a value 0 must also be entered in the Input 1_Integral time [heat-side] in the
same memory area.

® Input 2_Manual reset [Parameter Setting Mode: Parameter group No. 52 (P-57)]

Parameter symbol Data range Factory set value
= M -100.0 to +100.0% 0.0
C. i

L] To display “Input 2_Manual reset”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, value O must also be entered
in the Input 1_Integral time in the same memory area.
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Setting procedure

Monitor & SV Parameter setting mode

setting mode Parameter group No.00 Parameter group No.51 Input 1_

PV/SV monitor [Setting] Input 1_Control] Manual reset
0N G I | = | MDD G
cB80| & Pl RS & | MAF&D

M| (2sec. Several | I g (Several hrmr
] @ 5H| o I Loni [ Gees LU L
| Set Manual reset
In case of two inputs 653
Several
In case of two inputs (tﬁlgé)
Paranllleot%rzgroup Input 2_ In case of one input

[Input 2_Control] Manual reset

o_C2 SET | M| Ger Y
I W'J;L €D > L. 10y €D Setting end

2 Conl| ceea | 00000
. times) * Next parameter is displayed.

o Press &) and <§IODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

Set Manual reset

8.17 Continuing Stable Control after the Operation Transfer (SV Tracking)

This function is used to follow (keep tracking of) the other set value in another mode
(control) that was used before the change of the set value. This is useful to suppress
a sudden change of the set value when the operation mode is changed.

Description of function

The SV tracking can be selected at the time of switching between Remote/Local and
Auto/Manual. The functions can be selected independently or together.

® SV tracking at the time of Remote/Local transfer
The SV tracking at the time of Remote/Local transfer may be effective in such
switching actions.

e Switching between Remote and Local mode
e Switching between 2-loop control and Differential temperature control
¢ Switching between Cascade control and Slave single control

Switching between Remote and Local mode

When the operation mode is switched from Remote to Local mode, the Local set
value follows the Remote set value just before the switching (tracking).

[Change of set values when switched from Remote to Local mode]

Operation mode: Remote mode —> Local mode
SV tracking used Remote set value Remote set value just before
switching
SV tracking unused Remote set value Local set value
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SV tracking used SV tracking unused
Set value (SV) Set value (SV)
A A

Local set value =»
Local set value =»

/_\I Remote set value 2
Remote set value = E :
I

Remote Local > Time Remote Local > Time
mode mode mode mode
% %
Remote/lLocal Remote/l ocal
transferred point transferred point

L] The SV tracking does not function at the time of switching from Local mode to
Remote mode.

Switching between 2-loop control and Differential temperature control

When the Differential temperature control is switched to 2-loop control, the Input 1_
Set value (SV) follows the Input 1_set value monitor [PV just before the switching +
Set value of Differential temperature control].

L] In case of Differential temperature control, the Input 1_Set value (SV) is not used
for control. The Input 1_Monitor Set value (SV)* of is used in actual control.

* Input 1_Monitor Set value (SV) = Controlled temperature
= Input 2_Measured value (PV) [Reference temperature] + Set value of Differential
temperature input

[Change of set values when switched from Differential temperature control to 2-loop
control]

Control: Differential temperature control —> 2-loop control
(Slr?;xﬁllu)e used Input 1_Set value monitor Input 1_Set value (SV)
Input 1_Set value (SV) Input 1_Set value (SV)
= Input 1_Set value (SV) = Input 2_PV just before the switching +
SV tracking Input 1_Set value monitor Set value of Differential temperature input
used = Input 2_PV + Set value of Input 1_Set value monitor
Differential temperature input |= Input 2_PV + Set value of Differential
temperature input
Input 1_Set value (SV) Input 1_Set value (SV)
SV tracking =Input 1_Set value (S\_/) =Input 1_Set value (S\_/)
unused Input 1_Set value monitor Input 1_Set value monitor
= Input 2_PV + Set value of =Input 1_Set value (SV)
Differential temperature input

LL] The sv tracking does not function at the time of switching from 2-loop control to
Differential temperature control.

Switching between Cascade control and Slave single control

¢ When the Cascade control is switched to the Slave single control, the set value of
Input 2 (slave-side) follows the Input 2_Measured value (PV) just before the switching

¢ When the Slave single control is switched to the Cascade control, the set value of
Input 1 (master-side) follows the Input 1_Measured value (PV) just before the
switching
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[Change of set values when switched from Cascade control to Slave single control]

Control: Cascade control —> Slave single control
Input 1_Set value (master-side) Input 1_Set value (master-side)
= Input 1_Set value (master-side) = Input_1 Set value (master-
SV tracking Input 2_Set value (;Iave-side) . side) .
used = Set value according to the Manipulated|Input 2_Set value (slave-side)
output of Input 1 (master-side) = Measured value of Input 2
(slave-side) just before the
switching
Input 1_Set value (master-side) Input 1_Set value (master-side)
SV tracking = Input 1_Set value (mastgr—side) = Input 1_Set value (master-
unused Input 2_Set value (slave-side) side)
= Set value according to the Manipulated|Input 2_Set value (slave-side)
output of Input 1 (master-side) = Input 2_Set value (slave-side)

SV tracking used Temperature

When the Cascade
control is switched to
the Slave single
control, the Slave-side  Slave-side . |
set value tracks the Set value

Master-side >
Set value

A Masterside
Measured value

Slave-side

i
I
!
"~
!' " The Slave-side Set value is
changed to the Slave-side
Measured value

Slave-side measured

e L
Eoa ey -

Cascade control i Slave single control

i i (Controlled with the (Controlled with the
Va_'lue’ swﬂchmg Master-side Set value) i Slave-side Set value) i
without fluctuation can AN » Time
be achieved. Switching point of control

. Temperature
SV tracking unused pe
When the Cascade  Masterside .\ _ _ . o oo.....
Set value Master-side

control is switched to

Measured value

_aj Slave-side
the Slav_e single Slave-side N Meacared value
cpntrol, if the Slave- Set value Dl==ffpmmmmmmmmmmmn :
side measured value < — -
1

i Cascade control v Slave single control
and the Slave side set (Controlled with the | (Controlled with the
value are not the Masterside Set value) | Slaveside Set value)

. | . 1

same, fluctuation of ~ » Time
the PV is caused Switching point of control

[Change of set values when switched from Slave single control to Cascade control]

Control: Slave single control —> Cascade control
Input 1_Set value (master-side) Input 1_Set value (master-side)
= Input 1_Set value (master-side) |= Measured value of Input 1 (master-side)
SV tracking |Input 2_Set value (slave-side) just before the switching
used = Input 2_Set value (slave-side) Input 2_Set value (slave-side)
= Set value according to the Manipulated
output of Input 1 (master-side)
Input 1_Set value (master-side) Input 1_ Set value (master-side)
. = Input 1_Set value (master-side) |=Input1l_Set value (master-side)
SV tracking : .
unused Input 2_Set value (slave-5|d_e) Input 2_Set value (_slave-5|de) _
= Input 2_Set value (slave-side) = Set value according to the Manipulated
output of Input 1 (master-side)
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SV tracking used
When the Slave single
control is switched to
the Cascade control,
the Master-side set
value tracks the
Master-side measured
value, switching
without fluctuation can
be achieved.

SV tracking unused

When the Slave single
control is switched to
the Cascade control, if
the Master-side set
value and the Master-
side measured value
are not the same,

The Masterside Set value is
changed to the Master-side

1, Measured value
d

Temperature Master-side
A Measured value
Slave-side 1
Set value === = =
Masterside Dk = =f f s e m e e == ==
Set value Slave side

Measured value

Y

fluctuation of the PV is
caused.

7 Slave single control Cascade control
(Controlled with the | (Controlled with the
Slave-side Setvalue) | Master-side Set value) i
7~ > Time
Switching point of control
Temperature 0o cide
A Measured value \
I
Slave-side N
Set value [>f= = = =
Master-side > = =f f==========
Set value *_Slave-side '
Measured value .=t
7 Slave single control ’i‘ Cascade control
(Controlled with the i (Controlled with the
Slave-side Set value) ! Master-side Set value)
A > Time
Switching point of control

® SV tracking at the time of Auto/Manual transfer

When the Manual mode is switched to the Auto mode, the Set value (SV) follows the
Measured value (PV) just before the switching.

[Change of set values when switched from

Manual mode to Auto mode]

Operation mode: Manual mode —> Auto mode
Set value (SV) = Set value (SV) Set value (SV)
. Measured value (PV) = Measured value (PV) just before the
SV tracking |_ o
used = Measured value (PV) switching
Measured value (PV)
= Measured value (PV)
SV trackin Set value (SV) = Set value (SV) Set value (SV) = Set value (SV)
unused 9 IMeasured value (PV) Measured value (PV)
= Measured value (PV) = Measured value (PV)
Input 1 and Input 2 is the same action
SV tracking used SV tracking unused
Temperature Temperature
A A
Set value (SV) Setvalue (8V) |
ememE " [ bl Y — gemmnmEEE ‘:‘"
." Measured i .." Measured E
Lt vae(PV) | ¢t vake(PV)
! >» Time : > Time
Remote | Local Remote | Local
mode ! mode mode ! mode
L) L)
Remote/l ocal Remote/l ocal

transferred point

transferred point

LL] The sv tracking does not function at the time of switching from Auto mode to

Manual mode.
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L[] sv tracking does not function at the time of Auto/Manual switching at the
Differential temperature control.

Parameter setting

® Input 1_Auto/Manual transfer [Operation Transfer Mode]

Parameter symbol Data range Factory set value
I /M LlMa: Auto mode AAn
. 1711 ~An: Manual mode

® Input 2_Auto/Manual transfer [Operation Transfer Mode]

Parameter symbol Data range Factory set value
= /M AUa: Auto mode AAn
L AN N ~An: Manual mode

L] To display “Input 2_Auto/Manual transfer”, choose “2-loop control/Differential

temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode).

® Remote/Local transfer [Operation Transfer Mode]

Parameter symbol Data range Factory set value
‘D /1 When “Remote setting input” is selected at Select function for Ltal
Y7o input 2
Laol: Local mode
~En: Remote mode
When “Cascade control” is selected at Select function for input SnbL
2
5AGL: Single control (Master single or Slave single)
LAS: Cascade control
When “2-loop control/Differential temperature control” is cLoofP
selected at Select function for input 2
cLaaP: 2-loop control
di FF: Differential temperature control

L] To display “Remote/Local transfer”, choose “Remote setting input”, “2-loop

control/Differential temperature control” or “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode).

® SV tracking [Engineering Mode: Function block No. 50 (FA50)]

Parameter symbol Data range Factory set value

r' P )/ Oto3 1
[ ANA 0: No SV tracking function
+1: SV tracking at transferring Remote/Local, Cascade
mode, or 2-loop control/Differential temperature control
+2: SV tracking at transferring Auto/Manual
To select two or more functions, sum each value.
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Setting procedure

® SV tracking setting
To enter the Engineering mode

Monitor & SV setting mode Setting lock mode 1 -
PV/SV monitor Set data unlock/lock transfer ‘ .En'f:spﬂ'e Cljke’
- [ pressing
LLLT |« or af! roleasing your
finger from the
Lock state Unlock state key 1o enter the

Operation transfer mode
RUN/STOP transfer

|
|
| Setting lock mode.
|
|

-
| &) s

! SET = i

1 Eaﬂ@sec.crmom' LD{_—',( LUE'l( CEEB+<MODE‘ dlqalay::deKee‘p
\ mr - - without
\

\

\

\

|

\

MODE (Gen) + <MODE
2 sg‘ or mere) P ,’ 5 ’D‘ ,I 5 (2 sec. or more) ‘
rUn 5MoF |
RUN STOP J
¥
Engineering mode
Function block No.10 Function block No 50
[Display] [Control] SV tracking
1 mn Iy ]y
;E;—, Tl ';C;—,Su G . ! F\"n GeD
d5P| s | [onl| Ge= | 000D
Set SV tracking

!

* Next parameter is displayed.

« Press @) and ¢{MODE keys simultaneously to retun to
the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

= Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlockflock transfer.

2 Refer to 8.9 Controlling with Manual Control for operating Auto/Manual
switching.

& Refer to 8.10 Using Remote Setting Input for operating Remote/Local switching.
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8.18 Suppressing Overshoot

Overshoot can be suppressed at PID control at the time of startup (power on, control
stop to start), Set value (SV) change, and external disturbances.

Overshoot during the transition from Ramp to Soak can be prevented, when the
Setting change rate limiter is used.

Description of function

Overshoot suppressing function may include Control response parameter, Proactive
intensity, Determination point of external disturbance and Bottom suppression function.

® Control response parameter

A response speed level at changing Set value (SV) at PID control can be selected
from three levels (Slow, Medium and Fast) in the Control response parameter.
Select “Fast” to quicken the response of the controlled object to the change in
segment level and Set value (SV). When the response speed level is “Fast”,
overshoot will occur. To avoid overshoot, select “Slow.”

Fast Selected when rise time needs to be shortened (operation needs to started
fast). However in this case, slight overshooting may not be avoided.

Medium | Middle between “Fast” and “Slow.” Overshooting when set to “Medium”
becomes less than that when set to “Fast.”

Slow Selected when no overshooting is allowed. Used when material may be
deteriorated if the temperature becomes higher that the set value.
Measured value (PV)
A
Ve Medium
Setvalue(S\VYp|
Fast
Change
Set value (SV) Slow
i » Time
Set value (SV) change point

® Proactive intensity, Determination point of external disturbance

Overshoot can be suppressed at startup (power on, control stop to start), Set value
(SV) change, and external disturbances. Overshoot during the transition from Ramp
to Soak can be prevented. The intensity ranges from 0 to 4 (5 scales).

Startup (power on, control stop to start), Set value (SV) change

Temperature Temperature

Proactive Proactive
A » intensity: 0 A » intensity: 0
Set value (SV) >l ------- & Z
Set value (SV) [> ';\ — *  Measured value (PV
r
Proactive Setvalue (SV) D N, L
intensity: 4 i intensity: 4
Measured value (PV) '
A » Time )'S » Time
Power ON Set value (SV)
change point
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When external disturbance occurs
Overshoot can be suppressed when external disturbance occurs.

External disturbances are determined by the fluctuation between the stable state and

Measured value (PV) of the external disturbance determination point or more which is
then used as a trigger.

Temperature Temperature

Measured
A Proactive 0 value (PV)
4 intensity: 0 Set value (SV) >
Set value | Determination [>
sv)> point of extemnal
Proaclive d_istu rba_nce
Measured intensity: 4 (negative setting)

value (PV)

- T Detection of
> Time external disturbance

Temperature

Determination A Measured

point of extenal value
disturbance )

{positive setting) >t 7(3‘ ________
Set value (8V) > L~
Detection of
external disturbance

During Ramp control (Change of SV by Setting change rate limiter)

Overshoot can be suppressed when the temperature is in transition from the Ramp
state to the Soak state.

Proactive intensity: 0

Changing pattern of 7
Set value (SV)

P
Lf
\ j Measured value (PV)
r i

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



T 317

® Bottom suppression function

When the input fluctuation by external disturbance is detected, the amount of FF

(Feedforward) is added to the output value to suppress the Bottom.

Temperature
A

Measured value (PV)

Set value (SV)[>|— ud N

Adjustment by FF amount of the
Bottom suppression

» Time

Bottom suppression by increasing
MV " Manipulated output (MV)

FF amount

[Setting items]

e FF amount: This can also be obtained automatically by Amount of FF which is
added to detect external disturbance and Learning function

e FF amount learning: FF amount can be calculated from external disturbance when
detection of external disturbance is executed after selection of “Learn.” When
setting is completed, the value will automatically return to “0: No learning.”

e Bottom suppression function: Used to activate/deactivate the Bottom suppression
function as well as a trigger function. There are two types of triggers; when the
Determination point of external disturbance (FF amount is added by the level) is
exceeded and Forced addition off FF amount. Trigger signal can be input through
communication in the case of Forced addition of FF amount.

Parameter setting

® Input 1_Control response parameter [Parameter Setting Mode: Parameter
group No. 51 (PR5 /)]

Parameter symbol Data range Factory set value
| r 0: Slow PID control: 0
I. RP, 1: Medium Heating/Cooling PID
2: Fast control: 2
[When P or PD action is selected, this setting will be
unavailable]

LL] To display “Input 1_Control response parameter”, choose a setting other than “3
to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.51:
Input 1_Control action (Engineering mode).

® Input 2_Control response parameter [Parameter Setting Mode: Parameter
group No. 52 (Pn52)]

Parameter symbol

Data range

Factory set value

c. RPI

0: Slow

1: Medium

2: Fast

[When P or PD action is selected, this setting will be
unavailable]

0

[LL] To display “Input 2_Control response parameter”, choose “2-loop control/
Differential temperature control” or “Cascade control” in Function block No. 58:
Select function for Input 2 (Engineering mode), AND choose a setting other than
“3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No.52:
Input 2_Control action (Engineering mode).
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® Input 1_Proactive intensity [Parameter Setting Mode: Parameter group No. 51
(=]

Parameter symbol Data range Factory set value

0: No function

Oto 4 2
WPRCT

m To display “Input 1_Proactive intensity”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 1_Proportional band [heat-side] and the Input 1_
Integral time in the same memory area.

® Input 2_Proactive intensity [Parameter Setting Mode: Parameter group No. 52
(Pr52)]

Parameter symbol Data range Factory set value

EPH{_- l’- g:tﬁlgfunction 2

L] To display “Input 2_Proactive intensity”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input
2_Control action (Engineering mode). Additionally, a value other than 0 must
also be entered in the Input 2_Proportional band and the Input 2_Integral time in
the same memory area.

® Input 1_FF amount [Parameter Setting Mode: Parameter group No. 51 (PA5 /)]

Parameter symbol Data range Factory set value
| CC -100.0 to +100.0% 0.0
I (]

[L] To display “Input 1_FF amount”, choose “1 or 2” in Function block No. 57:
Bottom suppression function (Engineering mode), AND select other than MC-
(V)COS(R) pressure control for “Input 1_Control action” in Engineering mode:
Function block No. 51. Additionally, a value other than 0 must also be entered in
Input 1_Proportional band [heat-side] and Input 1_Integral time [heat-side] in the
same memory area.

® Input 2_FF amount [Parameter Setting Mode: Parameter group No. 52 (Pn52)]

Parameter symbol Data range Factory set value
7 CC -100.0 to +100.0% 0.0
L. I

Ll To display “Input 2_FF amount”, choose “1 (FF amount is added by level)” or “2
(FF amount is forcibly added)” in Function block No. 57: Bottom suppression
function (Engineering mode), AND choose “2-loop control/Differential temperature
control” or “Cascade control”, AND choose a setting other than “3 to 7 ( Pressure
control operation [MC-VCOS(R)])” in Function block No. 52: Input 2_Control
action (Engineering mode). Additionally, a value other than 0 must also be
entered in the Input 2_Proportional band [heat-side] and the Input 2_Integral time
in the same memory area.
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® FF amount learning [Setup Setting Mode: Setting group No. 57 (5757)]

Parameter symbol Data range Factory set value

F F cCr 0to3 0
N 0: No learning

+1: Learn Input 1
+2: Learn Input 2
To select two or more functions, sum each value.

L) To display “FF amount learning,” choose 1 or 2 in Function block No. 57: Bottom
suppression function (Engineering mode) AND a choose a setting other than “3
to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block No. 51.:
Input 1_Control action (Engineering mode, OR choose “2-loop control/
Differential temperature control” or “Cascade control” in Function block No. 58:
Select function for Input 2 (in Engineering mode), AND choose a setting other
than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function block
No0.52: Input 2_Control action (Engineering mode).

® Input 1_Determination point of external disturbance [Setup Setting Mode:
Setting group No. 57 (5-57)]

Parameter symbol Data range Factory set value
;E v ’_, | -(Input 1_Input span) to +(Input 1_Input span) -1
oo~ (When Control with PV select:

-(PV select input span) to +(PV select input span))
[Varies with the setting of the Decimal point position.]

[L] To display “Input 1_Determination point of external disturbance”, choose “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.51: Input 1_
Control action (Engineering mode).

® Input 2_Determination point of external disturbance [Setup Setting Mode:
Setting group No. 57 (5757)]

Parameter symbol Data range Factory set value
E v | -(Input 2_Input span) to +(Input 2_Input span) -1
N d (] [Varies with the setting of the Decimal point position.]

L] To display “Input 2_Determination point of external disturbance”, choose “2-loop
control/Differential temperature control” or “Cascade control” in Function block
No. 58: Select function for Input 2 (Engineering mode), AND choose a setting
other than “3 to 7 (Pressure control operation [MC-(V)COS(R)])” in Function
block No.52: Input 2_Control action (Engineering mode).

® Bottom suppression function [Engineering Mode: Function block No. 57 (FA57)]

Parameter symbol Data range Factory set value
LIrMC O 0: No function 0
00 02 1: FF amount is added by level

2: FF amount is forcibly added

m To display the “Bottom suppression function”, choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No. 51: Input
1 Control action (Engineering mode), OR “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode), AND choose a setting other than “3 to 7
(Pressure control operation [MC-(V)COS(R)])” in Function block No.52: Input 2_
Control action (Engineering mode).
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Setting procedure
To enter the Engineering mode

7 ; ’ ’ \
. Monitor & SV setting mode Setting lock mode =
| PV/SV monitor CDSet data unlock/lock transfer }m@ﬂm
I seT | setting mode is
/ / ]
| CBOweSe Lol ™| | olK|@Ddox Shiiks
l BB B o UEL ' releasing your finger
i : | from the key to enter
| Lock state Unlock state | the Setting lock
| | mode.
! Operation transfer mode i
| RUN/STOP transfer 1
| <MODE D + <MODE |
| (2 sec. or more) P / 5 P,’ 5 (2 sec. or more) i
| ~Ur & aP ;
| RUN sToP J
¥
Engineering mode
Function block No.10 Function block No.57 Bottom suppression
lDiSPhYI [Proaciive] function
(] I~
Fr iU JFAST | e |BMM5P e
d5P | o PRCT uooon
Set Bottom
(&N + {uonE suppression function
¥
Monitor & SV Sehp seliing mode
setiing mode Setling group No.10 Setting group No.57 FF amount
PV/SV monitor @53 [Di_v.play] [Proactive] leaming
I7| ¢monE mn I~
cHO|< ,SFJ i ,51‘!5 I @ | FF5M &
5ol |G dSP| Goe PACT |« Uooon
Set FF amount
(=1) + <MoDE leaming
o Input1_
7| mpu) Determination
Botiom suppression point of extemnal
function (<) distubance
v v
& |JEXdd & | 1EXxdJ
~000 || ez | -000. |
Sel Determination Set Delermination
v point of extemnal point of extemal
disturbance disturbance
Monitor & SV Parameder seliing mode
setling mode Parameler group No.0O Parameter group No.51 Input 1_Control
PV/SV monitor  (zeT) [Setting] [input 1_Conirol] response parameter
| . ! r
20| <wee | P00 PR & | RPN &
5T al | S 58| Gt | L Conl Uooon
Set Control
fin case of two inpuls) ‘ G=D response parameter
{Several imes)
Input 1_Proactive
gncase of Input 1_FF amount sﬂy
two mpuls) | ‘meT ]
. FF_® | IPARCT .
nrmrnrr l‘ll‘ll‘ll‘lj
@3 [N NNy [N
Set FF amount Set Proaclive intensity
{Incase of
v one npul)
Parameter group No.52 Input 2_Control Input 2_Proactive
[input 2_Conirol] response parameter infensity Input 2_FF amount
I~ rr
PHBE’ & . RPM & |[JPACM & |0 FF| &
~ | (Several rnnr nrrnn3a nnmnnr
L. LLM " times) [N/ NN (NN NN [N NNy
Set Control Set Proactive intensity Set FF amount
response parameter

{ Settingend )<

= Next parameteris displayed.

s Press &7 and ¢MODE keys simultaneously to retum to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)ySet value (SV) Monitor.)

» Select RUN on the RUN/STOP transfer.

» Selectlock on the Set data unlockAock transfer.
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8.19 Changing the Action at Power ON (Hot/Cold Start)

When restarting following a power failure (power OFF from ON), the start action can
be selected by the following parameters:

— Hot/Cold start

— Start determination point

— RUN/STOP selection when power is restored

— MAN/AUTO selection when power is restored

— LOC/REM selection when power is restored

— LOC/EXT selection when power is restored

— Output value selection when power is restored

In addition, the start action can also be selected from the aforementioned settings
when switching from STOP to RUN, in cases other than power failures.

Description of function

® Hot/Cold start

Recovery action from power failure can be selected from the following.
For PID control or Heating/Cooling PID control

Action when power | Operation mode when power Output value when power failure
failure recovers failure recovers recovers
Hot start 1 Same as that before power Near the output value before power
failure failure occurs
Hot start 2 Same as that before power Auto Computed control
failure mode output value?
Manual Output limiter low
mode
Cold start Manual control mode Output limiter low
STOP start Started in the Reset mode Manipulated output value (MV) at

regardless of the Operation mode | STOP
before power failure®

Action to follow Adheres to the setting for Adheres to the setting for output
when power is RUN/STOP selection when value selection when power is
restored power is restored, MAN/AUTO restored

selection when power is
restored, LOC/REM selection
when power is restored,
LOC/EXT selection when power

is restored

Factory set value: Action to follow when power is restored
b If changed to RUN from STOP by RUN/STOP transfer after start, set to the operation mode before power failure occurs.
2 The result of control computation varies with the control response parameter.

L] If Startup tuning (ST) function is executed or an automatic temperature rise is
made just when the power is turned on or selection is made from STOP to RUN
as one of the startup conditions, control starts at Hot start 2 even if set to Hot
start 1 (factory set value).

® Start determination point

Determination point of Hot start 1 is set. Determination point of start is a deviation

setting from the Set value (SV).

e The start state is determined according to the Measured value (PV) level
[deviation from set value] at power recovery.
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e When a Measured value (PV) is between the determination points on the + (plus)
and - (minus) sides, always started from Hot start 1 when recovered.

e When a Measured value (PV) is out of the determination points or the Start
determination point is set at “0”, operation starts from any start state selected by
Hot/Cold start.

L] The start determination point is set to “0” when shipped, therefore the procedure
below is not performed, and operation is started in the start condition selected in
“Hot/cold start”.

Start determination point  Start determination point
(minus side) (plus side)

\ JV
Hot start 1, Hot start 2, Hot start 1 Hot start 1, Hot start 2,

Cold start, or Reset start L, Cold start, or Reset start

/L
7/ 7/
Low A A High
Setvalue (SV)  Start determination point setting

L] During Cascade control: Determined for Master side (Input 1) only.
In the case of Master single control and Slave single control, according to the
setting of each input.

[LL] Action upon power failure for 2-loop control is as follows:
« Hot start 1, Hot start 2, Cold start and Action to follow when power is restored
Control is started in a mode according to the start determination point.

e STOP start
Starts in Hot start 1 when Input 1 or Input 2 stays within the start
determination point. Starts in STOP start when both of Input 1 and Input 2 are
outside the start determination point.

Parameter setting
® Hot/Cold start [Engineering Mode: Function block No. 50 (Fn50)]

Parameter symbol Data range Factory set value
0 0: Hotstart 1 0
~ 1: Hot start 2
2: Cold start
3: STOP start
4: Action to follow when power is restored Y

Y Adheres to the setting for RUN/STOP selection when power is restored, MAN/AUTO selection when power is restored and when
switching to RUN, LOC/REM selection when power is restored and when switching to RUN, LOC/EXT selection when power is restored
and when switching to RUN, Output value selection when power is restored.

® |nput 1_Start determination point [Engineering Mode: Function block No. 51
(FRS N]

Parameter symbol Data range Factory set value

| 0 P 0 to Input 1_Input span 0
1. I Cl' | (When Control with PV select: 0 to PV select input span)

0: Operation starts from any start state selected by Hot/Cold
start
[Varies with the setting of the Decimal point position.]
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® Input 2_Start determination point [Engineering Mode: Function block No. 52

(FRS)]
Parameter symbol Data range Factory set value
j ) 0 to Input 2_Input span 0
lL I_H 0: Operation starts from any start state selected by Hot/Cold

start
[Varies with the setting of the Decimal point position.]

[L] To display “Input 2_Start determination point”, choose “2-loop control/
Differential temperature control” or “Cascade control” in Function block No. 58:
Select function for Input 2 (Engineering mode).

® RUN/STOP selection when power is restored [Engineering Mode: Function
block No. 50 (F~50)]

Parameter symbol

Data range

Factory set value

~Un5L

0: STOP
1: RUN
2: Operation immediately before power cut

0

® MAN/AUTO selection when power is restored [Engineering Mode: Function
block No. 50 (Fn50)]

Parameter symbol

Data range

Factory set value

MLC)
l H\ICU

0: MAN
1: AUTO
2: Operation immediately before power cut

0

® | OC/REM selection when power is restored [Engineering Mode: Function
block No. 50 (FA50)]

Parameter symbol

Data range

Factory set value

PCH i

0: LOCALY
1: REMOTE Y
2: Operation immediately before power cut

0

Y Depending on the selected item for “Select function for Input 2”, this will be LOCAL/REMOTE, Single control/Cascade control, Input
1/ Input 2 or 2-loop control/Differential temperature control.

& Refer to “Remote/Local transfer” in 3.4 Operation Transfer Mode [C] for details.

® LOC/EXT selection when power is restored [Engineering Mode: Function
block No. 50 (Fn50)]

Parameter symbol

Data range

Factory set value

=1

0:LOC
1: EXT
2: Operation immediately before power cut

0

® Output value selection when power is restored [Engineering Mode: Function
block No. 50 (FA50)]

Parameter symbol

Data range

Factory set value

MI/C I
N4 bL

0: 0%
1: Output limiter low
2: Operation immediately before power cut

0
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Setting procedure
To enter the Engineering mode

Monitor & SV setting mode
PV/SV monitor

Setting lock mode

Set data unlock/lock transfer

f
|
- &)
! Eaﬂmsec.ormore') LDE‘Jf _ LDE’Jf @3+<MODE
! ' o oFF
! Lock state Unlock state
! Operation transfer mode
RUN/STOP transfer

! mopE <) + {mone
| (2 sec. or more) Q,’ 5 _ IR / 5 (2 sec. or more)
| rLin 5MoF
| RUN STOP

\

Engineering mode
Function block No_10 Function block No.50
[Display] [Control] Hot/Cold start

/i 1nm r ] ]
oI AN |FRS50 | €D Pd| €

d5P | G | Conf |« 00000 o

Set Hot/Cold start
Function block No.51 Input 1_Start

[Input 1_Control]

determination point

)

C_C I OO0
U | 663 » 1o T LI 1 [ an case of two inputs)
e no 20
Lo | Vimes) LT 1C.LJ o caseof
SetStart oA
gnmc:!:; N detemination point &)

{Several
times)

Function block No .52

[Input 2_Control]

Fa5c

c. Lonl

Input 2_Start

determination point

& |0 PgA
= 0020
Set Start

detemmination point

v

= Next parameter is displayed.

= Press <7) and {MODE keys simultaneously to retumn to
the Measured value (PV)/Set value (SV) Monitor.
{The MONI key may be pressed fo return to the
Measured value (PV)/Set value (SV) Monitor.)

= Select RUN on the RUN/STOP fransfer.

.
1

*Press the @atkey

unti Parameter
setting mode B
displayed. Keep
pressing without
releasing your
finger from the
key 1o enter the
Setiing lock mode.

« Select lock on the Set data unlock/lock transfer.
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9. Display-related Functions
9.1 Grouping Necessary Screens (Parameter Select Function)

This instrument has a function that allows a user to specify desired screens to be
displayed. This function is called “Parameter select function.” Up to 16 screens can
be grouped together.

Description of function

The Parameter select function allows grouping necessary screens into a single mode
for display. Screens registered in the Setting lock mode are displayed in the
Parameter select mode.

The screens displayed in this mode can be operated in the same manner as they are
in the original mode.

L] The Setting lock mode screen and the Function block No. 91 (Engineering
mode) cannot be registered with the Parameter select function.

[How does Parameter select function work?]

Screen to register — Setting lock mode — rParameter select modey
( Monitor & SV setting ) i
mode Registration Parameter select :DLplayr> Measured value

Measured value (PV)/ /] setting 1 | (PV)/ Set value (SV)
L Set value (SV) )
( B Displ
Operation transfer mode| Registration Parameter select| | P1SP'aY |

: — RUN/STOP transfe

RUN/STOP transfer > setting 2 —
\ J
( A _
Parameter setting mode | Registration Parameter select | _| Display | Event 1 set value

Event 1 set value (EV1) > setting 3 Y (EV1)

\ J
( A Disol

Engineering mode Registration Parameter select | | PSPy |

. - Event 1 type
Event 1 type > setting 4 —— yp
\ J
( B .
Setup Setting mode Registration > Parameter select — Dlsplayr> Input 1 PV bias
Input 1_PV bias setting 5 4 p —

\ J

\ J \ J

[Example] When “Event 1 set value (EV1)” screen in the Parameter setting mode is
registered in the Parameter select setting screen, this screen can be viewed in both
the Parameter select mode and the Parameter setting mode.
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® Set data lock

This function can be independently activated in each operation mode.
For example, when the parameters in the Parameter setting mode are locked, the
same parameters in the Parameter select mode are settable.

There are two ways to register screens.
e Screen number entry: Enter the screen No. on the Parameter select setting screen.
o Direct registration: Display the desired screen and register it through key operations.

® Screen number entry

Enter the predefined screen number on the Parameter select setting screen in the
Setting lock mode. The registered screens in the Parameter select mode will be
displayed.

I Refer to 9.1 List of screen numbers for details.

[To register screens]

Find the desired screen No. by referring

Check the screen number to 9.1 List of screen numbers.

¥

Enter the screen number on the
Parameter select setting screen

Display the “Parameter select setting
screen” in the Setting lock mode and
enter the desired screen number to
register. (A maximum of 16 screens can
‘ be registered.)

Switch the mode to the Parameter select
mode to see that the registered screen is
properly displayed.

Check the registered screen

[Registering screens and display (1)]

There are 16 Parameter select setting screens and these are freely settable.
Unregistered screens, if any, will be skipped and screens are displayed in series in
the Parameter select mode.

Setting lock mode: Parameter select setting screen (for registration)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
taledfed] [ [ | [ofed [ | | | R

I:l: Registered screens |:|: Unregistered screens (Set value = 0)

Parameter select mode: Displayed screens

‘ A ‘ B | C | D ‘ E ‘ F ‘:Only registered screens are grouped for display.
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[Entering screen No.]

In this example we will register “Event 1 set value (EV1)” in the Parameter setting mode.

Monitor & SV Setting lock mode
setting mode Set data unlock/ Parameter select
PV/SV monitor lock transfer setting 1
onl &2 r ] €2 oo gn )| e y g &
. / ”
’_’ ). I_J | (4seconds?) | _ CH'_ I' \ | Severaltimes _ F [ |_numeric data lD S o
nn — l‘“‘ll‘ll‘l ] mrm2ar
LU ofF aooon oooe
. Set the screen number Register the setting
* Press the €D key until “27" for the Event 1 set
Parameter setting value (EV1).
mode is displayed.
Keep pressing without
releasing your finger Monitor & SV
from the key to enter | parameter select setting mode Parameter select
the Setting lock mode. mode PV/SV monitor setting 2
17 1| mooe +[N/] C{ Sen)+vone | I 1 171
A cHO &< PEL TP
' IninininlnlD
Uﬂ E’l'_l' l_l I_l [N NN
The screen registered Switch to the Registration is complete.
in the Parameter select Parameter select mode Return to the Monitor &
setting screen 1 will be SV setting mode

displayed. (Check the
registered screen.)

—>CRegistration is complete]

® Direct registration

Activate the direct registration on the Parameter select direct registration screen in
the Setting lock mode. Display the screen to register and press the and
keys simultaneously.

The screen will be registered on the Parameter select setting screen.
[L] Control must be stopped before attempting the direct registration.

L] when the direct registration is activated on the Parameter select direct
registration screen, all modes except for the Setting lock mode will be locked.

[To register screens]

Stop the control to make a direct
Stop the control (STOP) registration.

¥

Call the “Parameter select direct
registration” screen and enable the direct
registration.

Archive the Parameter select direct
registration

L] When the direct registration is set to

ON, modes are forced to be data lock
state except the Setting lock mode.
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Display the desired screen to register.

Display the desired screen to
register

Press the [AA\] and /] keys

Perform registration simultaneously, then the displayed
screen will be registered in the Parameter
select setting screen.

LL] When the direct registration is
accepted, the Parameter select
setting screen No. will be displayed
about one second on the SV
display. When the data is registered
into the Parameter select setting
screen 2, “PSLO2” will be displayed.

Change the mode to the Parameter select

Check the registered screens mode to check the registered screen.

¥

Deactivate the Parameter select
direct registration

To release the Set data lock state, call
the “Parameter select direct registration”
screen and disable the direct registration.

¥

Start the control.
Start the control (RUN)

[Registering screens and display (2)]
This example is of direct registration for “[Registered screen and display (1)]".

e When directly registered
Setting lock mode: Parameter select setting screen (for registration)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
faferfer] [ [ | [Ported [ [ [ [ [FEfe]

:]: Registered screens |:| : Unregistered screens (Set value = 0) T

Directly registered screen

Parameter select mode: Displayed screens

‘ A ‘ B ‘ C ‘ D | E | F ‘ G ‘ Only registered screens are grouped for display.

LL] when attempting a direct registration, in case there is a registered screen in the
Parameter select setting screen, the new screen will be added to after the
registered screen. Even if there are unregistered screens, the new screen will
be added to after the screen with the largest screen number of the Parameter
select setting screen.
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e Registering further screens

Setting lock mode: Parameter select setting screen (for registration)

A was 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
removed from
teregstraton B €| | | | [BIfE] | [ [ [ [F]oc]|H]
\_)Q_)L_)L_)L_)L_)(_)L_)L_)L_)L_)(_)L_)L_)L_X_/ﬁ
I
|:|:Registered screens Previously  Newly

registered added

|:| : Unregistered screens (Set value = 0) screen screen

Parameter select mode: Displayed screens

‘ B ‘ c ‘ D ‘ E | F [ G | H |Onlyregisteredscreensaregroupedfordisplay.

L] When the Parameter select setting 16 screens are registered, the latest direct
registration is added to the position of No.16, and the data before that will be
moved ahead to toward the direction of the smaller numbers. Consequently, the
screen registered at the Parameter select setting 1 will be moved out and
removed from the registration.
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[Example of Direct registration]

This is an example to make a direct registration of “Input 1_PV bias” in the Setting
group 21 in the Setup setting mode under the state of the “[Registered screen and

display (1)]".
Monitor & SV ) Monitor & SV
setting mode Openration transfer mode setting mode
PV/SV monitor <IIODE RUN/STOP transfer PV/SV monitor
/ / NODE
cB0 exmn  R/5 J  R/hees S50
I o o
o ~Un 5M P 5MaP
RUN STOP
Setling lock mode
Set data unlock/ Parameter select Parameter select
CD lock transfer CD direct registration setting 1
SET SET
] s - | ] SET I
Wseoonas) | L CIL 1Y | Sover tmes) PSl. d ,PSL. g_ & ,PSLU I
oFF oFF an 00000
Activate the direct Register the setting Retumn to the Monitor
*Press the @) key until registration (tum on)™ and SV setfing mode
Parameter setting - i
mode is displayed. When the direct
Keep pressing without registration is set to ON,

modes are forced to be

releasing your finger
9y 9 data lock state except the

from the key to enter

the Setting lock mode. Setting lock mode.
] Setting seting mode Monitor & SV
Setting group Setling group setting mode
No_21 [input 1] No.10 [Display] PV/SV monitor
ST | 17 |G + < wopE 71| 65+ < monE
& 5qd 1 Sn 10|82*< ca0|& <
1P d5F 5MoP
Activate the direct Register the selting Switch to the Setup
registration (fum on )" setling mode
Monitor & SV
setiing mode
Input 1_PV bias PV/SV monitor
[} + ] Automatically ] GET) + < MODE m
11 Phlar | Pl e A1 Phle cal
jstoni [ r
0.0 | wesema F5L I | tewox 150c) oo 5MaP
Activate the direct Registration is Switch to the
registration (fum on )" complete. Retum to Parameter select
the Monitor & SV mode
setting mode
Monitor & SV
setting mode Parameter select Parameter select
6@ PVISV mnmlx’:_r' ' mode @E:') Sn:::n
'MODE ~ + £ MODE
@ ) EBU ,€EB+< I. Ph Bevedlimes) | ogistered in ‘ée:r) <
r N nnl Parameter
5! DP (AN select setting 1
A directly registered
screen is displayed.
Setting lock mode
Set data unlock/ Parameter select Pammeter select
lock transfer CD direct registration setling 1
SET,
] s - ] N ] Ser 1o
| Lol i sveme P51 o JPSL. d e P5LO
ofF ar oFF i
The direct registration Unlock the data setting
tumed OFF

[Registration is complete
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Parameter setting

® Parameter select direct registration [Setting Lock Mode]

Parameter symbol Data range Factory set value

oCc) ofF: Direct registration: OFF oFF
I ‘J L.l an: Direct registration: ON

L] To allow “Parameter select direct registration”, Control must be stopped (STOP).

L] Set“sn: Direct registration ON” to ON. All except Setting lock mode will be forced
to data locked. After the registration process is over, return the setting to ofF.

L] This setting returns to oFF when the power is turned off.

® Parameter select setting 1 to 16 [Setting Lock Mode]

Parameter symbol Data range Factory set value
oc) no 0: No registration 0
[ | 1 to 351 (Screen No.)

to Refer to Table 9.1 List of screen numbers for details.

P5L 16
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Table 9-1 List of screen numbers

No. Name Mode
Input 1_Measured value (PV) Monitor & SV
1 | monitor ¥ setting mode
Input 1_Set value (SV) monitor 2
Input 2_Measured value (PV)
2 | monitor
Input 2_Set value (SV) monitor ¥4
Measured value (PV) of
differential temperature input
3 | monitor
Set value (SV) of differential
temperature input (SV) monitor ?
4 Input 1_Measured value (PV)
Input 2_Measured value (PV)
5 Remote setting input value
monitor
6 Input 1_Manipulated output
value monitor [heat-side]
7 Input 1_Manipulated output
value monitor [cool-side]
8 Input 2_Manipulated output
value monitor
9 | Comprehensive event state
10 | Memory area soak time monitor
11 |Input 1_Soft start remaining time
12 | Input 2_Soft start remaining time
13 | Interlock release
14 | Memory area transfer
15 | RUN/STOP transfer Operation
16 | Input 1_Autotuning (AT) transfer mode
17 |Input 2_Autotuning (AT)
18 |Input 1_Startup tuning (ST)
19 |Input 2_Startup tuning (ST)
20 | Input 1_Auto/Manual transfer
21 |Input 2_Auto/Manual transfer
Remote/Local transfer
Cascade mode transfer
22 | PV select transfer
2-loop control/Differential
temperature control transfer
23 Control area Local/External
transfer
24 | Input 1_Set value (SV) Parameter
25 | Input 2_Set value (SV) setting mode:
Set value (SV) of differential Parameter
26 temperature input (SV) group No.00
(PnB5)
27 Event 1 set value (EV1) Parameter
Event 1 set value (EV1) [high] setting mode:
28 | Event 1 set value (EV1) [low] Parameter
o9 | Event 2 setvalue (EV2) group No.40
Event 2 set value (EV2) [high] | (Pn40)
30 | Event 2 set value (EV2) [low]
31 Event 3 set value (EV3)
Event 3 set value (EV3) [high]
32 | Event 3 set value (EV3') [low]
33 Event 4 set value (EV4)
Event 4 set value (EV4) [high]
34 | Event 4 set value (EV4') [low]

U Measured value (PV) of the PV select under the Control with
PV select.

2 |Input 1_Manual manipulated output value when Input 1 is in
Manual mode.

3 Input 1_Manual manipulated output value when the control is
Cascade control in the Manual mode.

4 Input 2_Manual manipulated output value when the control is
2-loop control and when Input 2 is in Manual mode.

selection (Area transfer)

73

Input 1_Manipulated output
value (Area transfer)

74 | Input 2_Soft start time (up)
75 | Input 2_Soft start time (down)

Input 2_Setting change rate
76 |

limiter (up)

Input 2_Setting change rate
77 |

limiter (down)
78 Input 2_Auto/Manual transfer

selection (Area transfer)

79

Input 2_Manipulated output
value (Area transfer)

80

Remote/Local transfer selection
(Area transfer)

No Name Mode
35 Input 1_Proportional band [heat- | Parameter
side] setting mode
36 |Input 1 _Integral time [heat-side] | Parameter
37 [Input 1_Derivative time [heat-side]| group No.51
3g | Input 1_ON/OFF action (Pr5 1)
differential gap (upper)
39 Ir_1put l_QN/OFF action
differential gap (lower)
20 Input 1_Control response
parameter
41 |Input 1_Proactive intensity
42 | Input 1_Manual reset
43 | Input 1_FF amount
a4 Input 1_Output limiter high
[heat-side]
Input 1_Output limiter low [heat-
45 | .
side]
46 |Input1_Dead zone
47 | Input 2_Proportional band Parameter
48 | Input 2_Integral time setting mode
49 |Input 2_Derivative time Parameter
50 | Input 2_ON/OFF action group No.52
differential gap (upper) (Pn5Sc)
51 Input 2_ON/OFF action
differential gap (lower)
52 Input 2_Control response
parameter
53 | Input 2_Proactive intensity
54 | Input 2_Manual reset
55 |[Input 2_FF amount
56 | Input 2_Output limiter high
57 | Input 2_Output limiter low
58 | Input 2_Dead zone
59 Input 1_Proportional band [cool- | Parameter
side] setting mode
60 | Input 1_Integral time [cool-side] | Parameter
61 |Input 1 Derivative time [cool-side]| group No.56
62 |Input 1_Overlap/Deadband (Pn56)
Input 1_Output limiter high [cool-
63 | _.
side]
64 Input 1_Output limiter low [cool-
side]
65 Select Trigger type for Memory | Parameter
area transfer setting mode
66 | Area soak time Parameter
67 | Link area number group No.70
68 | Input 1_Soft start time (up) (Pn"0)
69 |Input 1 Soft start time (down)
70 Input 1_Setting change rate
limiter (up)
71 Input 1_Setting change rate
limiter (down)
72 Input 1_Auto/Manual transfer
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(5n59)
Setup setting
129 Input 2_Overshoot prevention mode: Setting
feature group No.60
No Name Mode (5n60)
Setup setting 130 [Input 1 _Peak hold monitor Setup setting
: mode: Setting 131 |Input 1_Bottom hold monitor mode: Setting
81 | Display update cycle group No.10 132 [Input 1_Hold reset group No.91
(50 10) 133 [Input 2_Peak hold monitor (503 1)
82 |Input 1_PV bias Setup setting 134 [ Input 2_Bottom hold monitor
83 |Input 1_PV digital filter mode: Setting 135 [Input 2_Hold reset
84 |Inputl PV ratio group No.21 136 | STOP display selection Engineering
85 |Input 1_PV low input cut-off Gnc'l) 137 | ALM lamp lighting condition mode:
86 |Input2 PV bias (RS bias) Setup setting 138 | PV flashing display at input error | Function block
g7 |Input2_PV digital filter mode: Setting 139 | Show/Hide Input 1_SV No.10 (Fn i0)
(RS digital filter) group No.22 140 | Show/Hide Input 2_SV
88 Input Z_PV ratio (RS ratio) (SHE’E) 141 | Show/Hide |nput ]__MV
89 |Input 2_PV low input cut-off ‘ 142 | Show/Hide Input 2_MV
90 |OUT3 proportional cycle time ;e;tgg Sseetttlt?r?g 143 i‘;‘ggt hidden items in Monitor
01 OUT3 minimum ON/OFF time of | group No.30 Select hidden items in Operation
proportional cycle (5~30) 144 | 4 onsfer mode
92 Input 1_Manual manipulated Setup setting 145 | Data registration Engineering
output value mode: Setting - mode:
93 [Input 1 Level PID setting 1 group No.51 146 | FUNC key assignment Function block
94 [Input 1_Level PID setting 2 (5n51) 147 | FUNC key operation selection | No.11 (Fn ! 1)
95 |Input1_Level PID setting 3 148 |Input 1_Input type Engineering
96 |Input 1_Level PID setting 4 149 |Input 1_Display unit mode:
97 |[Input 1_Level PID setting 5 150 | Input 1_Decimal point position Function block
98 |[Input 1_Level PID setting 6 151 [Input 1_Input range high No.21 (Fnc )
99 |[Input1_Level PID setting 7 152 | Input 1_Input range low
100 Input 2_Manual manipulated Setup setting 153 Input 1_Input error determination
output value mode: Setting point (high)
101 |Input 2_Level PID setting 1 group No.52 Input 1_Input error determination
102 [Input 2_Level PID setting 2 (5n50) 154 point (low)
103 | Input 2_Level PID setting 3 155 Input 1_Temperature
104 | Input 2_Level PID setting 4 compensation calculation
105 | Input 2_Level PID setting 5 156 | Input 1_Burnout direction
106 [Input 2_Level PID setting 6 157 [Input 1_Square root extraction
107 | Input 2_Level PID setting 7 158 | Input 1_Inverting input
108 [Input 1 AT bias Setup setting 159 |Input 2_Input type Engineering
109 Input 1_AT remaining time mode: Setting 160 | Input 2_Display unit mode:
monitor group No.53 161 |Input 2_Decimal point position | Function block
110 [Input 1_AT/ST status monitor (5053) 162 [ Input 2_Input range high N0.22 (Fnc?)
111 | Input 2_AT bias Setup setting 163 | Input 2_Input range low
112 Inpu‘t 2_AT remaining time mode: Setting 164 Input 2_Input error determination
monitor group No.54 point (high)
113 [Input 2_AT/ST status monitor (5n54) 165 Input 2_Input error determination
114 | FF amount learning Setup setting point (low)
115 Input 1_Determination point of mode: Setting 166 Input 2_Temperature
external disturbance group No.57 compensation calculation
116 Input 2_Determination point of | (5157) 167 |Input 2_Burnout direction
external disturbance 168 |Input 2_Square root extraction
117 Cascade_Proportional band Setup setting 169 | Input 2_Inverting input
(master-side) mode: Setting 170 | DI1 function selection Engineering
118 Cascade_lIntegral time (master- | group No.58 171 | DI2 function selection mode:
side) (5n58) 172 | DI3 function selection Function block
119 Cascade__Derivative time 173 | D14 function selection No.23 (Fﬂl_j_:')
(master-side) 174 | DI5 function selection
120 | Cascade_Proportional band 175 | DI6 function selection
(slave-side) 176 | Dl logic invert
121 | Cascade_lntegral time (slave- Area switching time (without
f 177 .
side) _ area set signal)
129 | Cascade_Derivative time (slave- 178 | OUT1 function selection Engineering
side) __ 179 | OUT2 function selection mode:
123 | Cascade_Digital filter 180 | OUTS3 function selection Function block
124 | Cascade_Scale high 181 [ OUT1 logic calculation selection | N0.30 (Fn30)
125 | Cascade_Scale low 182 | OUT?2 logic calculation selection
126 | PV select transfer level 183 | OUT3 logic calculation selection
127 | PV select transfer time i 184 | Energized/De-energized selection
128 | InPut 1_Overshoot prevention i%tgg_ ssegt?r?g 185 | Interlock selection
feature : 186 | Output action at control stop
group No.59 187 | Event action during MAN mode
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188 | OUTL1 type selection 244 Input 1_ Manipulated output
189 | OUT2 type selection value at STOP [heat-side]
190 Universal output type selection 245 | Input 1_Start determination point
(OUT3) 246 |Input 1_Level PID action selection
191 | Retransmission output 1 type Engineering 247 |Input 1_Level PID differential gap
192 Retransmission output 1 scale mode; 248 |Input 2_Control action Engineering
high Function block 249 Input 2_Output change rate mode:
193 Retransmission output 1 scale | N0.31 (Fn3 /) limiter (up) [heat-side] Function block
low 250 |INPut 2_Output change rate No.52 (Fn52)
194 | Retransmission output 2 type Engineering limiter (down) [heat-side]
195 Retransmission output 2 scale mode_: 251 |Input 2_Action (high) input error
high Function block 252 |Input 2_Action (low) input error
196 | Retransmission output 2 scale No.32 (Fn32) 253 | INPut 2_Manipulated output
low value at input error
197 | Retransmission output 3 type Engineering 254 Input 2_Manipulated output
108 R’_etransmission output 3 scale mode_: value at STOP
high Function block 255 | Input 2_Start determination point
199 | Retransmission output 3 scale No.33 (Fn33) 256 | Input 2_Level PID action selection
low 257 |Input 2_Level PID differential gap
200 | DO1 function selection Engineering 258 | Input 1_Valve coefficient A Engineering
201 | DO2 function selection mode: 259 |Input 1_Valve coefficient b mode:
202 | DO3 function selection Function block 260 | Input 1 Valve coefficient C Function block
203 | DO4 function selection No.34 (Fn34) 261 [Input 1_Valve coefficient d N0.53 (Fn53)
204 | DO1 logic calculation selection 262 |Input 1_Valve coefficient E
205 | DO2 logic calculation selection 263 |Input 1_Valve coefficient F
206 | DO3 logic calculation selection 264 Input 1_Pressure standard for
207 | DO4 logic calculation selection valve coefficient F
208 | Event 1 assignment Engineering 265 | Input 1_Control valve selection
209 |Event 1 type mode: 266 Input 1_Pressure (Temperature)
210 |Event 1 hold action Function block limiter
211 [Event 1 differential gap No.41 (Fn ) 267 [Input 1_Temperature limiter unit
212 |Event 1 timer 268 | Input 1_Regression equation bias
213 | Event 2 assignment Engineering 269 Input 1_Response speed self-
214 | Event 2 type mode: learning selection
215 |Event 2 hold action Function block 270 Input 1_Response speed
216 | Event 2 differential gap No.42 (FrH2) learning parameter  t1 Oup
217 |Event 2 timer 271 Input_l_Response speed
218 | Event 3 assignment Engineering learning parameter _ t2 Odown
219 | Event 3 type mode: 272 Input_l_Response speed
220 | Event 3 hold action Function block learning parameter  t3 set up
221 | Event 3 differential gap No.43 (Fn43) 573 | Input 1_Response speed
222 | Event 3 timer learning parameter t4 set down
223 | Event 4 assignment Engineering 274 |Input 1_Response speed
224 | Event 4 type mode: learning parameter L1 OQup
225 |Event 4 hold action Function block 275 |Input L_Response speed
226 | Event 4 differential gap No.44 (Fr44) learning parameter L2 Odown
227 | Event 4 timer 276 Input'l_Response speed
228 | Hot/Cold start Engineering learning parameter L3 set up
299 RUN/STOP selection when mode: 277 :nput'l_Responie SpEjd td
power is restored Eunction block earning parameter set down
MAN/AUTO selection when N0.50 (Fn50) 27g | Input 1_Response speed
230 : learning parameter S1 Oup
power is restored
231 LOC/REM selection when power 279 Input 1_Response speed
is restored learning parameter S2 Odown
237 | LOC/EXT selection when power 2go |INPut 1_Response speed
is restored learning parameter S3 set up
533 | Output value selection when 281 |INPut 1_Response speed
power is restored learning parameter 84 set d_own
234 Manual manipulated output ggg :Eput i (l\:lo. of corrective actions
value selection put 1_Corrective action repeat
235 | SV tracking 284 Input 1_Corrective actions for
236 Integral/Derivative time decimal ramp control ;
point position 285 Input 1__Lowe_r range o
237 | ST start condition corrective action amount
238 |Input 1_Control action Engineering 286 Lr:)e?etcltﬁlé?c?;’oﬁg%eozgt
Input 1_Output change rate mode: — - -
239 | mier up) heatsioel | Functon ook | 287 a2 vae coefoent | Engneerng
240 mi’érl(—doox;?‘faggﬁg%i]r ate No.51 (Fn5 1) 289 [Input 2_Valve coefficient C Function block
- = ici No.54 (Fn54)
241 |Input 1_Action (high) input error 290 | Input 2_Valve coeff!c!ent d
242 |Input 1_Action (low) input error 291 | Input 2_Valve coefficient E
243 |INput 1_Manipulated output ;gg :nput 2_Valve coefficient F
value at input error nput 2_Pressure standard for
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valve coefficient F

294

Input 2_Control valve selection

295

Input 2_Pressure (Temperature)
limiter

296

Input 2_Temperature limiter unit

297

Input 2_Regression equation bias

298

Input 2_Response speed self-
learning selection

299

Input 2_Response speed
learning parameter t1 Qup

300

Input 2_Response speed
learning parameter t2 0Odown

301

Input 2_Response speed
learning parameter t3 set up

302

Input 2_Response speed
learning parameter t4 set down

303

Input 2_Response speed
learning parameter L1 Oup

304

Input 2_Response speed
learning parameter L2 Odown

305

Input 2_Response speed
learning parameter L3 set up

306

Input 2_Response speed
learning parameter L4 set down

307

Input 2_Response speed
learning parameter S1 Oup

308

Input 2_Response speed
learning parameter S2 Odown

309

Input 2_Response speed
learning parameter  S3 set up

310

Input 2_Response speed learning
parameter S4 set down

311

Input 2_No. of corrective actions

312

Input 2_Corrective action repeat

313

Input 2_Corrective actions for
ramp control

314

Input 2_Lower range of
corrective action amount

315

Input 2_Upper range of
corrective action amount

316

Input 1_Output change rate
limiter (up) [cool-side]

317

Input 1_Output change rate
limiter (down) [cool-side]

318

Input 1_Manipulated output
value at STOP [cool-side]

319

Undershoot suppression factor

320

Overlap/Deadband reference
point

Engineering
mode:
Function block
N0.56 (Fr56)

321

Bottom suppression function

Engineering
mode:
Function block
No.57 (Fr57)

322

Select function for input 2

323

Cascade AT mode (master-side)

324

Cascade_AT mode (slave-side)

325

Selection of PV select trigger

326

Input circuit error alarm set value

Engineering
mode:
Function block
N0.58 (Fn58)

327

Selection of Communication
protocol

328

Device address

329

Communication speed

330

Data bit configuration

331

Interval time

332

Communication response monitor

Engineering
mode:
Function block
No.60 (Fr&0)

333

Register type

334

Register start number (High-
order 4-hbit)

335

Register start number (Low-
order 16-bit)

336

Monitor item register bias

337

Setting item register bias

338

Instrument link recognition time

Engineering
mode:
Function block
No.62 (Fr&C)

339 | PLC response waiting time
340 | PLC communication start time
341 | Slave register bias
342 | Number of recognizable devices
343 Soft start/Setting change rate Engineering
limiter selection mode:
344 | Soft start time selection Function block
345 | Soft start start time selection No.70 (Fr"10
346 S_etting change rate limiter unit
time
347 | Soak time unit
348 | Input 1_Setting limiter high Engineering
mode:
349 | Input 1_Setting limiter low Function block
No.71 (Fn"1 )
350 | Input 2_Setting limiter high Engineering
mode:
351 | Input 2_Setting limiter low Function block
No.72 (Fn"i2)
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9.2 Hiding Unnecessary Screens

On this instrument, a specified range of screens can be hidden. Below are screens
that can be hidden.

¢ Monitor screen in the Monitor & SV setting mode

e Screens in the Operation transfer mode

e Screens restricted by the Blind function

9.2.1 Hide the monitor screen in the Monitor & SV setting mode

Show/Hide selection of the monitor screens in the Monitor & SV setting mode is
available in Function block No. 10: Select hidden items in Monitor mode (Engineering
mode).

[Applicable screens]

¢ Remote setting input value monitor

¢ Manipulated output value (MV) monitor *
Input 1_Manipulated output value monitor [heat-side], Input 1_Manipulated output
value monitor [cool-side], Input 2_Manipulated output value monitor

o Comprehensive event state

e Memory area soak time

o Soft start remaining time**

Input 1_Soft start remaining time, Input 2_Soft start remaining time,
* Setting is done at “Manipulated output value (MV) monitor”
** Setting is done at “Soft start remaining time”

[Operating navigation in the Monitor & SV setting mode]
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~
Measured value (PVY (st
Set value (SV) display
i S
: T Interdock release
¥ LR
Input 1_Measured value (PVY —
Input 2_Measured value (PV) SET

2000 | sET, RSET
3600 i :

¥
Remote setting
input value monitor

v
Comprehensive
event state

¥
Memory area
soak time
SET, R.SET
RPI

Input 1_Marﬁpu|ated output
value monitor [heat-side]

=
I 11

¥
Input 1_Manipulated output

¥
Input 1_Soft start

Press MONI or <MODE key

value monitor [cool-side] remaining time monitor Screens always displayed
a1, | SET, RSET , —SET, RSET
Screens displayed

1 according to the condition

¥
Input 2_Soft start

remaining time monitor
SET, R.SET
Sofl

¥
Input 2_Manipulated
output value monitor

SELESE
c 1

Screens with the different
display requirements

Screens that can be
hidden

onoo:

i

Parameter setting

® Select hidden items in Monitor mode [Engineering Mode: Function block No. 10

(Fr 1D)]
Parameter symbol Data range Factory set value
CM_ M 0to31 0
Ij Ty 0: Show all

+1: Remote setting input value monitor

+2: Manipulated output value (MV) monitor

+4: Current transformer (CT) monitor

+8: Comprehensive event state

+16: Memory area soak time

To select two or more functions, sum each value.
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Setting procedure

To enter the Engineering mode
o

Menitor & SV setting mode Setting lock mode \| *Press the EDkey
PV/SV monitor Set data unlock/lock transfer ' until Parameter
SeT | setting mode is
Il CD . | 1/ ] I~ 1/ | (5eT) + < MODE

cB O jescomey| L ol K} o Lol €D+< | Seplayed Keep

nn _ _CC ' releasing your finger

e uri o | from the key to enter
Lock state Unlock state | the Seiting lock

Operation transfer mode |
RUN/STOP transfer

<MoDE <) + Mook
/C /C :
2 2
(2 sec. or more) ,Q, | . ,Q, | (2 sec. or more) |
Un 5 oP |
RUN STOP j
¥
Engineering mode
Function block No.10 Select hide ilems in
[Display] Monitor mode
— 1M
g €D |J5MalN| &
_ICO | (Several annnn
o times) NN NN

Set “Select hidden
ilems in Monitor mode™

¥
* Next parameter is displayed.
« Press <0 and ¢MODE keys simultaneously to return to the Measured value (PVYSet value (SV) Monitor.
(The MONI key may be pressed to return to the Measured value (PV)Set value (SV) Monitor.}
» Select RUN on the RUN/STOP transfer.
= Select lock on the Set data unlock/flock transfer.

9.2.2 Hiding screens in Operation transfer mode

Show/Hide selection of the screens in the Operation transfer mode is available in
Function block No. 10: Select hidden items in Operation transfer mode (Engineering
mode).

[Applicable screens]

e RUN/STOP transfer

Autotuning (AT)*: Input 1_Autotuning (AT), Input 2_Autotuning (AT)

Startup tuning (ST)*: Input 1_Startup tuning (ST), Input 2_Startup tuning (ST)
Auto/Manual transfer: Input 1_Auto/Manual transfer, Input 2_Auto/Manual transfer
Remote/Local transfer (Cascade mode transfer, PV select transfer, 2-loop control/
Differential temperature control)

e Control area Local/External transfer

* Setting is done at “Autotuning (AT)” and “Startup tuning (ST).”

Parameter setting

® Select hidden items in Operation transfer mode [Engineering Mode: Function
block No. 10 (Fn i0)]

Parameter symbol Data range Factory set value

— 0to 63 0
d E”'V,' [N ‘:" 0: Show all
+1: RUN/STOP transfer
+2: Autotuning (AT)
+4: Startup tuning (ST)
+8: Auto/Manual transfer
+16: Remote/Local transfer
(Cascade mode transfer, PV select transfer,
2-loop control/Differential temperature control)
+32: Control area Local/External transfer
To select two or more functions, sum each value.
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Setting procedure

To enter the Engineering mode

Monitor & SV setting mode Setting lock mode itp,p_.E the GDkey
| setting mode is
a0n), € T s | displayed. Keep
CEIU (455(;0(qu2; LOL Iy . L Ol @GB‘*'<N|QDE|I 'yed-wiﬂ.(ut
M r ! releasing
oy or D'C ~ | m?kgg ;T;
Lock state Unlock state 1 the Sefting lock

| mode.

Operation transfer mode |
RUN/STOP transfer

(
i PV/SV moenitor Set data unlock/lock transfer 1 until Parameter
|
\
|
|
|
|
|
|

MODE (G<T) + <MODE,|
(259<c,ormore) F‘/S F‘,’E (2 sec. or more) i
rUn 5MoP |
RUN STOP J
¥
Engineering mode
Function block No.10 Select hide items in
[Display] Operation transfer mode
Frn il | @ |d5Mad| €
dSP| | 00000
Set "Select hidden
items in Operation
transfer mode”

'
Setting end

* Next parameter is displayed.

« Press G=9) and ¢MODE keys simultaneously to return to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to retum to the Measured value (PV)¥Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.

* Select lock on the Set data unlocklock transfer.

9.2.3 Hiding the screen using the Blind function

The Blind function is used to hide all screens except Parameter select mode, Setting
lock mode, and Measured value (PV)/Set value (SV) monitor.
The Blind function can be set in the Setting lock mode.

[LL] When the Blind function is activated, the instrument displays the Parameter select
mode after displaying the model and the input type/range at the time of power-up.
When all of the necessary screens are placed together in the Parameter select
mode, there will be no need of switching screens to other modes.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 340

[Operation flow when the Blind function is activated]

Mode to be hidden
Parameter select mode 4 )

. Operation transfer mode
A q )
Model, Input type E<) + vone viooE + -~ ~
and Input range v VY
Parameter setting mode
Monitor & PV setting mode - J
PV/SV monitor*
y 4 )
Setup setting mode
@ED+<MODE S \_
'(4 sec or more)
4 N
Setting lock mode Engineering mode
- J
4 N
*The PV/SV monitor includes Set
value (SV) setting and Manipulated Memory area transfer made

output value (MV) setting. o J

Parameter setting
® Select Blind function [Setting Lock Mode]

Parameter symbol Data range Factory set value
Y oFF: Blind function: OFF ofF
I:l [ AN on: Blind function: ON

Setting procedure

Monitor & SV setting mode Show/hide Show/hide bross the @K
. *Press the (GEDkey
PVISV monitor Input 1_SV Input 2_SV until Parameter
:'EI [N P [ Y setting mode is
[ AN} 653 s L @ED > ll_-l 1 INg @@ displayed. Keep
% - S I — pressing without
E,'U (4 seconds*) D}‘F (tif::;i CHLG_ releasing your
- - finger from the
Set Show/hide Set Show/hide
Input 1_SV Input 2_SV key to enter the

- Setting lock mode.
( Settingend )<

* Next parameter is displayed.
o Press G and <IODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

9.3 Hiding the Display of the Set Value (SV)

On the normal PV/SV monitor screen, the Set value (SV) is displayed on the set
value (SV) display unit. This display can be turned OFF.
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Description of function

Display of Set value (SV)

SCFT71

%’gﬁ%% Set value (SV) display

The Set value (SV) is displayed here.
The display can be turned OFF.

Parameter setting

® Show/Hide Input 1_SV [Engineering Mode: Function block No. 10 (Fn i0)]

Parameter symbol Data range Factory set value
[} 1/ 0: Hide Input 1_SV 1
1.0 55 4 1: Show Input 1_SV
® Show/Hide Input 2_SV [Engineering Mode: Function block No. 10 (Fn iJ)]
Parameter symbol Data range Factory set value
,j ;| 1/ 0: Hide Input 2_SV 1
C.0 55 4 1: Show Input 2_SV

LL] To display “Show/Hide Input 2_SV”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).
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Setting procedure

To enter the Engineering mode

( .
. Monitor & SV setting mode Setting lock mode -
| PV/SV monitor Set data unlock/lock transfer ‘ tn'?sp::"g‘gke’
‘ mn G ) ] Ity ! s | seting mode &5
1 EEU(Atsec.Drmore)’ LDL" o LDL" @+<MODE‘ dlsphyedKeep
| 2, o of - =
f Lock state Unlock state | keytoeniar the
Setiing lock mode.
1 Operation transfer mode ‘
RUN/STOP transfer |
| <mooe (E<D) + woDE
1 (2 sec. or more) ,C\' ,’ 5 r~ / 5 (2 sec. or more) ‘
| U 5Mof |
; RUN STOP )
v
Engineering mode
Function block No.10 Show/hide Showhide
[Display] Input 1_8SV Input2_SV
/I 1 | IC Cl/ JicCiy
ooy [ @2 | idaoy @@ | Cgoor| 6D
- R[] oo
Set Showide Set Showhide
Input 1_SV Input 2 SV

Setting end )«

= Next parameter is displayed.

= Press (D and ¢MODE keys simultaneously to retum
to the Measured value (PVYSet value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

= Select RUN on the RUN/STOP transfer.
= Select lock on the Set data unlockflock transfer.

9.4 Changing the Display Position of STOP during the Control Stop

The display position of “57aP” showing the control stop state can be changed.

Description of function

The position of the STOP display can be specified; Measured value (PV) display, Set
value (SV) display, or Manipulated output value (MV) display.

SCF71

ggggg Measured value (PV) display
[ REV ]

m l ll‘u 100 Set value (SV) display

el ooood
ourllﬂ' il 1121314 C1|2 "'BBBE

Manipulated output value (MV) display

Parameter setting

® STOP display selection [Engineering Mode: Function block No. 10 (Fn /)]

Parameter symbol Data range Factory set value
5 or 0: Stop on PV display 1
i 1: Stop on SV display
2: Stop on MV display

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



) 343

Setting procedure

4 . . . !
. Monitor & SV setting mode Setting lock mode -
| PV/SV monitor Set data unlock/lock transfer 1 .En'f:spﬂ'e Cljke’
‘ =E \ ing mode
N, €2 [ 1 _ru N ) I/ setfing
1 EEU(Atsec.Drmore’ RN . Ol @+<M00Ei displayed. Keep
| (0 o oF 7 =
! Lock state Unlock state i key_berbllcell('ihe
1 Operation transfer mode i
RUN/STOP ftransfer |
| < moDE 0 =y (<D + < MODE,
1 (2 sec. or more) N I~ s 5 - I~ 5 (2 sec. or more) i
| rUn 5MoP |
| RUN STOP )
¥
Engineering mode
Function_block No.10 STOP display
[Display] selection

F

1 I~
nil] € StLH &
d5F Oono |
- » Next parameter is displayed.

Set STOP display )
selection « Press G=)and {MODE keys simultaneously to retumn

to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retumn to the
Measured value (PV)/Set value (SV) Monitor.)

= Select RUN on the RUN/STOP transfer.
= Select lock on the Set data unlockAock transfer.

9.5 Changing the ALM Lamp Lighting Condition

The light condition of the ALM lamp on the front panel can be changed.

Description of function

ALM lamps can be configured to light on the occurrence of the following events.
These are freely combinable. If multiple events occur, OR-logic is used for display.

e Eventl 3\
e Event?2
e Event3 SC-F71 W,
e Event4 oy
e Input 1_Input error >
high Factory set % 0000
e Input 1_Input error ranges “‘“/ f_°“-'-"3,;'-7-":'-'-’
low ) oroBa xoaEn 'c'ﬂ?f}BBﬂB
e Input 2_Input error g 8 8 8
high _—
e Input 2_Input error
low
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Parameter setting

® ALM lamp lighting condition [Engineering Mode: Function block No. 10 (Fn iJ)]

Parameter symbol Data range Factory set value
o) r 0to 255 15
e e 0: OFF
+1: Event1
+2: Event 2
+4: Event 3
+8: Event 4

+16: Input 1_Input error high
+32: Input 1_Input error low
+64: Input 2_Input error high
+128: Input 2_Input error low
To select two or more functions, sum each value.

Setting procedure

{ . . . .
. Monitor & SV setting mode Setting lock mode -
| PV/SV monitor Set data unlock/lock transfer 1 'En'ﬁspmm
‘ SET, | setting mode
I € X I s I Ty | setting
1 ngu (4sec.urmore’ LDL" > LDL" @+<MODE‘ dqalayedKeep
| 2 o of - =1
‘ Lock state Unlock state | key lo enter the
‘ | Setting lock mode.
1 Operation transfer mode i
‘ RUN/STOP ftransfer |
‘ <MODE 0 0o @ED + <MODE |
\ (2 sec. or more) " 5 i~ 5 (2sec.ormore)
‘ - > |
| ~Un S oP |
\ RUN STOP )
¥
Engneering mode
Funclion_blnck No.10 ALM Lamp
[Display] Lighting Condition

F

] 1 2T
nid | € AL & Setting ond
d':lp nnn ic
J [N -
= Next parameter is displayed.
Set ALM Lamp

Lighting Condition » Press Gl and {MODE keys simultaneously to retun
to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retumn to the
Measured value (PV)/Set value (SV) Monitor.)

» Select RUN on the RUN/STOP transfer.
= Select lock on the Set data unlockflock transfer.
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9.6 Changing the Display Contents of the MV Display

While the SC-F71 is monitoring the Measured value (PV) and the Set value (SV), the
MV display can be configured to change the display contents.

Description of function

The MV display can display the following data.
¢ Manipulated output value (MV) —

¢ Memory area soak time pui2
e Soft start remaining time %g’ggg
Hide
* . Manipulated
e LU0 output value (MV)

wTBMBI;n LFHBBE

R.SET MONI AREA

GD < MODE SN PaN

L] Display of Show Memory area soak time

When the Soak time unit is set to “2”, the time is displayed as follows depending
on the time to be displayed.

Time Time unit Lamp Example

2 hour or more | Hours: Minutes | H:M | wwm U (2 hours 6 minutes)
1 hour 00 minutes 00

Hours: Minutes:

seconds togl houréSQ seconds H:M:S |ums JBMS (1 hour 8 minutes 45 seconds)
minutes 59 seconds
0 minutes 00 Minutes:
_ setcont_(’:i; to 59 . secondS; M:S mss 37109 (37 minutes 9 seconds)
minutes 59 seconds

Parameter setting

® Show/Hide Input 1_MV [Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range Factory set value
M/ 0: Hide 1
l Ll Iy 1: Show Input 1_Manipulated output value (MV)

2: Show Memory area soak time *
3: Show Soft start time display *
* The time unit depends on the setting of Soak time unit in Function block No. 70 (Engineering mode).

® Show/Hide Input 2_MV [Engineering Mode: Function block No. 10 (Fn /0)]

Parameter symbol Data range Factory set value
M/ 0: Hide 1
Jy 1: Show Input 2_Manipulated output value (MV)

2: Show Memory area soak time *
3: Show Soft start time display *
* The time unit depends on the setting of Soak time unit in Function block No. 70 (Engineering mode).

L] To display “Show/Hide Input 2_MV”, choose “2-loop control/Differential

temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).
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Setting procedure

f . . . :
. Monitor & SV setting mode Setting lock mode -
| PV/SV monitor Set data unlock/lock transfer ‘ tn'?sp::"g‘gke’
| | setting mode is
N, €2 [ _ru Y, | setting mode is
1 '_38'_' (4sec.crmore)’ LDL" o LDL" @+<MODE‘ dlsphyedKeep
| 2, o of - =
f Lock state Unlock state | keytoeniar the
Setiing lock mode.
1 Operation transfer mode ‘
RUN/STOP transfer |
| < MoDE (&eD) + MoDE
1 (2 sec. or more) ,C\' ,’ 5 r~ / 5 (2 sec. or more) ‘
| U 5Mof |
; RUN STOP )
v
Engineering mode
Function block No.10 Show/hide Showhide
[Display] Input 1_MV Input 2_MV
r 1 et I IC M1/ | e T _IC M1/| (Ger
Foog | & ) igsMy & ddsMy ) @D
AP | (several mrrr ainlaln i
J ‘imes) LIILIer i
Set Showhide Set Showhide
Input 1_MV Input 2_MV

Setting end )«

= Next parameter is displayed.

= Press (D and ¢MODE keys simultaneously to retum
to the Measured value (PVYSet value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

= Select RUN on the RUN/STOP transfer.
= Select lock on the Set data unlockflock transfer.

9.7 Checking Input Peak Value/Bottom Value
This instrument incorporates as standard the Peak/Bottom hold function which allows
storing the peak (max) and the bottom (min) Measured values (PV).

Description of function

The peak hold/bottom hold function is used to store (hold) the peak (max) and the
bottom (min) Measured values (PV). Each of these values is updated when the
measured temperature becomes more (or less) than the value now being held.

[L] The stored peak (max) and bottom (min) values can be reset on the Hold reset
screen.
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Measured value (PV)

Peak hold value

.

Bottom hold value

Time
A A A
Power ON Bottom hold Peak hold Hold reset
value value
display display

updating updating
Peak/Bottom hold action description

Parameter setting
® Input 1_Peak hold monitor [Setup Setting Mode: Setting group No. 91 (5-5 )]

Parameter symbol Data range Factory set value
1000 Input 1_Input range low - (Input 1_5% of input span) to —
| I Ij Input 1_Input range high + (Input 1_5% of input span)

[Varies with the setting of the Decimal point position.]

® Input 2_Peak hold monitor [Setup Setting Mode: Setting group No. 91 (5-5 )]

Parameter symbol Data range Factory set value
0001 Input 2_Input range low - (Input 2_5% of input span) to —
L [N Ij Input 2_Input range high + (Input 2_5% of input span)

[Varies with the setting of the Decimal point position.]

L] To display “Input 2_Peak hold monitor”, choose “Cascade control”, “Control with
PV select”, “2-loop control/Differential temperature control” or “Input circuit error
alarm” in Function block No. 58: Select function for Input 2 (Engineering mode).

® Input 1_Bottom hold monitor [Setup Setting Mode: Setting group No. 91 (545 /)]

Parameter symbol Data range Factory set value
1) _’ Input 1_Input range low - (Input 1_5% of input span) to —
1oL L Input 1_Input range high + (Input 1_5% of input span)

[Varies with the setting of the Decimal point position.]

® Input 2_Bottom hold monitor [Setup Setting Mode: Setting group No. 91 (5-3 )]

Parameter symbol Data range Factory set value

‘:, [N Input 2_Input range low - (Input 2_5% of input span) to —
C.orre I:’ Input 2_Input range high + (Input 2_5% of input span)
[Varies with the setting of the Decimal point position.]

L] To display “Input 2_Bottom hold monitor”, choose “Cascade control”, “Control with
PV select”, “2-loop control/Differential temperature control” or “Input circuit error
alarm” in Function block No. 58: Select function for Input 2 (Engineering mode).
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® Input 1 _Hold reset [Setup Setting Mode: Setting group No. 91 (55 /)]

Parameter symbol Data range Factory set value

| | | Hol d: Hold Hol d
I.H L d IC\' ~ESEr: Reset

Returns to Hold state automatically after reset.

L] Note that the both of the peak and the bottom hold values are reset at a time by
the hold reset operation.

® Input 2_Hold reset [Setup Setting Mode: Setting group No. 91 (545 /)]

Parameter symbol Data range Factory set value

CHLAR [ lReen o

Returns to Hold state automatically after reset.

L] To display “Input 2_Hold reset”, choose Cascade control, Control with PV select,
2-loop control/Differential temperature control, or Input circuit error alarm in
Function block No. 58: Select function for input 2 (Engineering mode).

L] Note that the both of the peak and the bottom hold values are reset at a time by
the hold reset operation.

Setting procedure
Setup setting mode

Monitor & SV setting mode Setting group No.10 Setting group No.91 Input 1_
PV/SV monitor CD [Display] [System] Peak hold monitor
SeT — e —
j-,l'l:,i (4 sec. or more*) E”-, ,I'I:,I > E”-,'J' ,' 653 . ,' ‘DHL d @ED
0d d5F 545 5.0

Display Input 1_
Peak hold monitor

Input 1_ Input 1

Hold reset Bottom hold monitor
@ED In case of one input 1] SET | )
& l. J_DQ‘ €D I bHLD"
SET) |In case of two inputs
Hol d 8.0
Set Input 1_Hold reset Display Input 1_
Bottom hold monitor
Input 2_ Input 2_ Input 2_
Peak hold monitor Bottom hold monitor Hold reset
SET, N | SET, by | H- 7| (set
2 PHd €@ 2BHd & |2 HRE
g rn r
2540 380 Hol d
Display Input 2_ Display Input 2_ Set Input 2 _Hold reset
Peak hold monitor Bottom hold monitor

—>( Setting end )<

* Next parameter is displayed.

o Press G€D and <§IODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the

Measured value (PV)/Set value (SV) Monitor.)
9.8 Suppressing the Display Flickering
The display flickering due to input changes in PV/SV monitor screen can be reduced
by extending the display update cycle.

® Applicable screens

The PV/SV monitor screen which comes at the beginning in the Monitor & SV setting
mode. When the instrument has two inputs, PV/SV on the Input 2 is also covered.

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 349

LLl The Manipulated output value (MV) displayed on the Manipulated output value
(MV) display is also covered.

Parameter setting

® Display update cycle [Setup Setting Mode: Setting group No. 10 (5n /0)]

Parameter symbol Data range Factory set value
F“, o 1:50 ms 6: 300 ms 1
v o _l 2:100 ms 7: 350 ms

3:150 ms 8: 400 ms

4: 200 ms 9: 450 ms

5:250 ms 10: 500 ms

* Selecting 1 for Cascade control or 2-loop control/
temperature differential control will result in a display
update cycle of 100 ms

Setting procedure

Monitor & SV Setup setting mode
setting mode Setting group No.10
PV/SV monitor 6@ [Display] Display update cycle
+
01 C _ N 0/
oGl woe (500 | €D | A4 €D
00 d5P oo |

Set display update
cycle

( Settingend )=

* Next parameter is displayed.

e Press &) and <§IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

9.9 Checking the Instrument Information

If an error occurs and when you contact us, you are requested to provide us with the
product identification code and specification. You can check the ROM version,
product identification code and serial number of the instrument on the instrument
display. The Integrated operating time and the maximum ambient temperature (Peak
hold monitor of the ambient temperature).

How to check

® ROM Version
[Example] o _
\
|
1.

-

(AN

—)
-—

C3
C3

|

T Minor version No.
Version No.

® Product identification code monitor

Displays the product identification code of the instrument. As the product identification
code is too long to be displayed on a single screen, it can be scrolled left and right with

and keys.
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Example: Product identification code is SC-F713801-8844*4NH1NN/2 303
SC-F71 comes with three display units; PV, SV and MV are displayed.

56-F5 C-FMi -F1 i

[ 7380 1- Y 871-8
-5644 5844y g44Y
SC-F7 C-F71 -F713
13801 3801- 801-8
-8844 8844+ 844*4

The product identification The UP key was The UP key was
code scrolls from the PV pressed once. The pressed once more.
display to the SV display  product identification The displayed
continously over two code was scrolled one characters were
displays. digit left. scrolled one more.

® Instrument number monitor
Displays the serial number of the instrument.
[LL] Refer to “Character Symbols” for reading the displayed characters.

L1 Alternatively, you can check the product identification code, serial number and
suffix code on the label on the side of the instrument if you are unable to check
the information on the display.

® Integrated operating time

As soon as the instrument is turned on, “1” is added. Thereafter, “1” is accumulated
for each hour.

® Peak hold monitor of the ambient temperature
Temperature around the rear terminal is measured and the maximum value is stored.

m The Integrated operating time and the maximum ambient temperature (Peak
hold monitor of the ambient temperature) cannot be reset.
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Operating procedure

“Press the GDkey untll Parameter setfing mode is
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Setiing lock mode.
" Monitor & SV setting mode __ Settinglock mode K
! PVISV monitor Set data unlock/lock transfer |
! 888 (4 segf:rraore*L l'_ UE'I‘/ R L UE,’( @ET * <MODE!
| 00k i ar 1 oFf |
: Lock state Unlock state J!

@) + {MonE

{2 sec. or mare)

Engineering mode

Function block No.10 Function block No.91 Integrated operating Peak hold monitor of
[Display] [System] time ambient temperature
1 | 1 |
Fr iU JFRS | €D w8 T LY
| {Severd ]
d5F | “imes 545 2345 35
Displays Integrated Displays Peak hold monitor
operating time of ambient temperature
Function block No.70 Setting change rate Setting change rate
[Memory area] limiter unit time limiter unit time
minininln; r_cn M
& |LulUUl| & N 50-FM &2 N RaM «
nlnlalnlnl N
aoood I-FYn 86600
Displays Instrument Displays Model code Displays
number monitor monitor ROM version

Setting end

» Next parameter is displayed.

« Press G0 and ¢MODE keys simultaneously to retum to the
Measured value (PV)/Set value (SV) Monitor.

(The MOMNI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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10. Setting and Key Operation
10.1 Limiting the Setting Range of Set Value (SV)

To limit the setting range of the Set value (SV), Setting limiter is used.

Description of function

Setting limiter is a function to limit the setting range of the Set value (SV) within the
input range.

Example: The input range is from -200.0 to +1372.0 °C, the Setting limiter high is
400.0 °C, and the Setting limiter low is 0.0 °C.

Input range low Input range high
< Input range .|
1 | Settingrange | 1
! A X !
-200.0 °C 100 °C 400 °C +1372.0 °C
Setting limiter Setting limiter
low high

L] When the input range is changed, the setting limiter may be also changed
according to the changed setting.

[Example 1]

Input 1_Input range is 0 to 1372 °C, Input 1_Setting limiter high is 800 °C.
Changing the Input 1_Input range high to 400 °C will change the Setting limiter
high to 400 °C accordingly.

Input range low Input range high
‘: Input range ‘|

Setting range

I A 1
0 ;C 100 °C 800 °C 1372 °C
Setting limiter low Setting limiter high

400 °C

k_ Inputrange —

Setting range

I A T
Setting limiter Setting limiter
low high
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[Example 2]

When the Input 1_Input range is 0 to 400 °C and the Input 1_Setting limiter high
is 400 °C, changing the Input 1_Input range high to 800 °C will not affect the
setting limiter value. In this case the Input 1_Setting limiter high remains 400 °C.
When a wider setting range of the Set value (SV) is required according to the
extended input range, change the setting limiter value accordingly.

Input range low Input range high
o°C 400 °C
Change
’4_ Input range — o
| Setting range
A
100 °C 400 °C

Setting limiter low Setting limiter high

=]
O

800 °C

k— Input range —,<
‘ | Sett 1

Setting range

: N
100 °C Y(\ Simply changing
e the input range
Setllr;gv:’lmlter Semrlll?glfllmlter alone will n ot affect

the setting limiter.

Parameter setting
® Input 1_Setting limiter high [Engineering Mode: Function block No. 71 (Fa" /)]

Parameter symbol Data range Factory set value
| [l L’ Input 1_Setting limiter low to Input 1_Input range high Input 1_Input range high
I, L (When Control with PV select: Input 1_Setting limiter low | (Control with PV select:
to PV select input range high) PV select input range high)
[Varies with the setting of the Decimal point position.]

2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 1_Setting
limiter high is changed.

® Input 2_Setting limiter high [Engineering Mode: Function block No. 72 (FA"id)]

Parameter symbol Data range Factory set value
| (] P Input 2_Setting limiter low to Input 2_Input range high Input 2_Input range high
C. o JLn [Varies with the setting of the Decimal point position.]

L] To display “Input 2_Setting limiter high”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).

& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 2_Setting
limiter high is changed.

® Input 1_Setting limiter low [Engineering Mode: Function block No. 71 (Fn" )]

Parameter symbol Data range Factory set value
o Input 1_Input range low to Input 1_Setting limiter high Input 1_Input range low
l. |y (When Control with PV select: PV select input range low (Control with PV select:
to Input 1_Setting limiter high) PV select input range low)
[Varies with the setting of the Decimal point position.]

-2~ Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 1_Setting
limiter low is changed.
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® Input 2_Setting limiter low [Engineering Mode: Function block No. 72 (Fn"2)]

Parameter symbol Data range Factory set value
O Input 2_Input range low to Input 2_Setting limiter high Input 2_Input range low
IR | iy [Varies with the setting of the Decimal point position.]

L] To display “Input 2_Setting limiter low”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).

& Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Input 2_Setting
limiter low is changed.

Setting procedure

"Press the Gkey untl Parameter setting mode i
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Setfing lock mode.
Monitor & SV setting mode Setting lock mode b
PV/SV monitor Set data unlock/lock transfer
OB Olett| Lalk| B[ | ol k|ED <o
G G « anr DF II:
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

— e —

N e e e e .

MODE Gen + <MODE
2 SSC. or more) _ ,E\j ,/ ‘:, N F\:' ,/ q (2 sec. or more)
rUn 5MaP
' RUN STOP
¥
Engineering mode Function block No.71
Function block No.10 [Input 1_ Input 1_Setting Input 1_Setting
[Display] Setting limiter] limiter high limiter low
1 rn i | I ! [
Fr i >Fr‘l I @3; | BLH & ol SLL &
d5P | ey | SHL (32 -2000
;.m Set Setting limiter high Set setting limiter low
@E:") In case of two inpuls
Function block No.72 Input 2_Setting Input 2_Setting
[Input 2_ Setting limiter] limiter high limiter low
FAfid | & | 5LHI & 2 5LLI6D,
2. SHL 132 -c00m
Set Setting limiter Set setting limiter
@3 In case of one inpul high tow

* Next parameter is displayed.
+ Press &7} and ¢MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

{The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

s Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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10.2 Eliminating a Sudden Set Value Change (Setting Change Rate Limiter)

This function allows the Set value (SV) to change gradually, not rapidly or not at a
time, when the Set value (SV) is changed.

10.2.1 Limiting the set value (SV) change rate (Setting change rate limiter)

Description of function

This function is to allow the Set value (SV) to be automatically changed at specific
rates when a new Set value (SV).

Setting the Setting change rate limiter unit time parameter and the Setting change
rate limiter (up and down) will enable setting the changing rate (setting change rate
limiter/unit time) of the Setting change rate limiter (up or down).

[Application examples of Setting change rate limiter]

e Increasing the SV to a higher value e Decreasing the SV to a lower value
sV sV
A A
sV SV

Decrease gradually

[After changing] [Before changing] ~

at specific rate

]
]
I
sv Increase gradually sV ;\7
[Before changing] | ! at specific rate [After changing] T~ ~"77~ |
] I
! :
i i
i P Time : P Time
Changing the set value Changing the set value

[L] When the Setting change rate limiter is used, the Set value (SV) will also ramp
up or ramp down by the function at power-on and operation mode change from
STOP to RUN.

L] When the Set value (SV) is changed by the Memory area transfer function, the
Setting change rate limiter functions from the Set value (SV) before the change
(transfer) toward the set value after the change (transfer).

LLY if the Autotuning (AT) function is activated while the Set value (SV) is ramping
up or ramping down by the Setting change rate limiter, AT will starts after the
Set value (SV) finishes ramp-up or ramp-down by the limiter, and the controller
is in PID control mode until AT starts.

L] when the value of Setting change rate limiter is changed during normal
operation, the ramp-up or ramp-down rate will be changed unless the SV
already has finished ramp-up or ramp-down by the function.

L] When Setting change rate limiter is a setting other than “OFF: No function
(disabled)” and when the Event type is set to a SV monitor value, the Event re-
hold function by the Set value (SV) change is unavailable. However, the Event re-
hold function by the Set value (SV) change is available for events using a local SV

L] During the Remote mode, the Input 1_Setting change rate limiter will function to
Remote setting input value.

L] Input 2_Setting change rate limiter will be unavailable during Cascade control.
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Parameter setting

® Soft start/Setting change limiter selection [Engineering mode: Function block

No. 70 (FA"0)]
Parameter symbol Data range Factory set value
/0 L 0: Soft start 0
l I/ I 1: Setting change rate limiter

® Setting change limiter unit time [Engineering mode: Function block No. 70

(FA1D)]
Parameter symbol Data range Factory set value
cCis0 r 1 to 3600 seconds 60
AN AN

® Input 1_Setting change rate limiter (up) [Parameter Setting Mode: Parameter
group No. 70 (P"0)]

Parameter symbol

Data range

Factory set value

I l/
C L!

0 to Input 1_Input span

(When Control with PV select: 0 to PV select input span)
0: No function

[Varies with the setting of the Decimal point position.]

0

® Input 2_Setting change rate limiter (up) [Parameter Setting Mode: Parameter
groupNo. 70 (P"0)]

Parameter symbol

Data range

Factory set value

chyRU

0 to Input 2_Input span
0: No function
[Varies with the setting of the Decimal point position.]

0

m To display “Input 2_Setting change rate limiter (up)”, choose “2-loop control/
Differential temperature control” or “Cascade control” in Function block No. 58:
Select function for Input 2 (Engineering mode).

® Input 1_Setting change rate limiter (down) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

15/ Rd

0 to Input 1_Input span

(When Control with PV select: 0 to PV select input span)
0: No function

[Varies with the setting of the Decimal point position.]

0

® Input 2_Setting change rate limiter (down) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol

Data range

Factory set value

C 1/ |
25V Rd

0 to Input 2_Input span
0: No function
[Varies with the setting of the Decimal point position.]

0

[L] To display “Input 2_Setting change rate limiter (down)”, choose “2-loop control/
Differential temperature control” or “Cascade control” in Function block No. 58:
Select function for Input 2 (Engineering mode).

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022




I 357

Setting procedure

® Set the Setting change rate limiter unit time parameter

“Press the GeDkey untll Parameter setting mode is
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Setting lock mode.
{ Monitor & SV setting mode Setting lock mode |
| PV/SV monitor C:)Set data unlock/lock transfer '
' SET |
/ / '
! Eaﬂ(dﬁecormore*)‘ LDE'" o LDE'" @3+<MODE|
! 0.0 < anr aFF |
! Lock state Unlock state I
! Operation transfer mode i
| RUN/STOP transfer !
] <MoDE <) + MoDE,
[ (2 sec. or more) P / 5 ,Q ,’ 5 (2 sec. or more) i
| rUn 5MaP |
l RUN STOP )
v
Engineering mode
Function block No.10 Function block No.70 Soft start/Setting change  Setting change rate
[Display] [Memory area] rate limiter selection limiter unit time
I mr 1/ 10
Fr iU JFR1D (&) SVYR5| €| SR ED
| {Several _ —
d5F | “imey ArEA aool | aooel
Select Setting Set Setting change
change rate limiter rate limiter unit time

( Settingend )=

* Next parameter is displayed.

e Press G50 and ¢MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

{The MONI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlockf/lock transfer.
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® Set the Setting change rate limiter (up/down)

Monitor & SV Parameter setting mode Input 1_Setting
setting mode Parameter group No.00 Parameter group No.70 change rate limiter
PV/SV monitor [Setting] [Memory area function] (up)
:ll"l I O _ i | /0
cEl & |PrlU J—ﬁ i G |1 S5VRU| &
2 At
og) = 54 AR-ER| “™ | 00000

Set “Setting changer
rate limiter (up)

Input 2_Setting Input 2_Setting Input 1_Setting
change rate limiter change rate limiter change rate limiter
(down) (up) (down)

2 0| Incase of '
SR & | 5 /" &9 woms || 5/RH <
InInininin; i (3times) InInininin;
[N NN N uuuu { I LIrae.
Set “Setting changer Set “Setting changer Set “Setting changer
rate limiter (down) rate limiter (up) rate limiter (down)

In case of one input @ED

BNEITD

* Next parameter is displayed.

o Press GD and <§I0ODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

10.2.2 Setting the time to change the set value (SV) (Soft start)

Description of function

Soft start is a function that allows to set the time until the set value (SV) reaches the
changed value when the set value (SV) is changed.

Changing the set value (SV) upon setting the Soft start time means that the set value
(SV) will gradually change from the start point until the set value (SV) over the time
set by the user. The start point can be selected from either the measured value (PV)
at the time the set value (SV) was changed, or from the zero point.

LY If selecting Zero point start for Soft start start time, the set value (SV) at the time
when the set value (SV) was changed will become 0.

L] when the set value (SV) is changed by the Memory area transfer function, the
Setting change rate limiter operates from the pre-change set value (SV) until the
post-change set value (SV) is reached.

LL] If the Setting change rate limiter or the set value (SV) are changed during soft
start, the Soft start time is recalculated and operation continues. Refer to “Action
when the set value is changed during soft start” for details.

L] When Setting change rate limiter is set to a value other than “0” and when the
Event type is set to an SV monitor value, the Event re-hold function by the set
value (SV) change is invalid. However, the event using a local SV will have the
Event re-hold function by the set value (SV) change valid.

L] Soft start will be invalid for the remote setting input value while remote mode is
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selected.
m Input 2 soft start will be invalid when cascade control is selected.
® Action when the set value is changed during Soft start

When the set value (SV) is changed during the soft start

1) When the set value (SV) is changed in an increasing direction

A

Soft start time (increase)

2) When the set value (SV) is changed in an increasing — decreasing direction

T
[
1
1
1
[

! Softstart time*

: (increase) '

+ Soft start time "
(decrease)

® When the Soft start time is changed during Soft start

“Softstartime' |
'(Before change)
. Soft start ime "
(After change)
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® When changing the Soft start time or set value (SV) during Soft start, if
the time passed exceeds the Soft start time setting, Soft start will be in a
complete state.

1) When the set value (SV)_is changed

[
1
1
1
< T >

Soft start time
(Before change)
D

Soft start tiﬁwe
(After change)

2) When the Soft start time is changed

Soft star't time
(Before change)
1 1

Soft start tir'ne
(After change)

3!
1

® Set value (SV) value when Autotuning (AT) is executed by applying
Autotuning (AT) bias during Soft start

Autotuning (AT) starts after the Soft start is finished.
SV feremrmi e

AT: AT AT
ON  Start Stop
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® Selecting the Soft start start time

Set value (SV) value at the power on or start of the Soft start function by STOP—
RUN can be set.

1) Set value start

! PV—
S8 H-|---- b SLH -
Setting limiter :
high 5
Pv—|
SLL— E T —
Setting limiter STOP; RUN t STOP ' RUN t
low : '

2) Zero start

| Y P R L T T 0
: : SLH -
5 GLL—s - -
0 . !
| 0 : SLi—
Blt—t--mio s ! !
STOP! RUN STOP | RUN STOP | RUN

Parameter setting

® Soft start/Setting change rate limiter [Engineering mode: Function block No.
70 (Fn"ID)]

Parameter symbol Data range Factory set value
Ci,0C 0: Soft start 0
v oy 1: Setting change rate limiter

® Soft start time select [Engineering mode: Function block No. 70 (FA"0)]

Parameter symbol Data range Factory set value
1/ 0:m.s 0
S v S 1:h.m
® Soft start start time select [Engineering mode: Function block No. 70 (F~"0)]
Parameter symbol Data range Factory set value
s C' C 0: Measured value start 0
v 1: Zero point start

® Input 1_Soft start time increase [Parameter setting mode: Parameter group
No. 70 (P~"i0)]

Parameter symbol Data range Factory set value
| q IE ~ 0 hours 00 minutes to 99 hours 59 minutes 0:00
(. L 0 minutes 00 seconds to 199 minutes 59 seconds (0 minutes 00 seconds)
[The time unit depends on the setting of Soft start time unit.]
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® Input 2_Soft start time increase [Parameter setting mode: Parameter group
No. 70 (P~"i0)]

Parameter symbol Data range Factory set value

‘:, CCr 0 hours 00 minutes to 99 hours 59 minutes 0:00

.0 0 minutes 00 seconds to 199 minutes 59 seconds (0 minutes 00 seconds)
[The time unit depends on the setting of Soft start time unit.]

L1} To display “Input 2_Soft start time increase”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).

® Input 1_Soft start time decrease [Parameter setting mode: Parameter group
No. 70 (P~"i0)]

Parameter symbol Data range Factory set value
I C F r j 0 hours 00 minutes to 99 hours 59 minutes 0:00
1. (| 0 minutes 00 seconds to 199 minutes 59 seconds (0 minutes 00 seconds)
[The time unit depends on the setting of Soft start time unit.]

® Input 2_Soft start time decrease [Parameter setting mode: Parameter group
No. 70 (P~"i0)]

Parameter symbol Data range Factory set value

aC F | 0 hours 00 minutes to 99 hours 59 minutes 0:00

L. I Ll 0 minutes 00 seconds to 199 minutes 59 seconds (0 minutes 00 seconds)
[The time unit depends on the setting of Soft start time unit.]

(LQ To display “Input 2_Soft start time decrease”, choose “2-loop control/Differential
temperature control” or “Cascade control” in Function block No. 58: Select
function for Input 2 (Engineering mode).
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Setting Procedure

® Setting Soft start function
*Press the GcDkey untdl Parameter setting mede
displayed. Keep pressing without releasing your finger
To enter the Engineering mode from the key to enter the Setting lock mode.
Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer

I
| €D
! 888 (4 sec. ormore*); I‘_ UE,‘( . I‘_ UE,‘\/ CEED * <MODE|
! HH” o aFF I
! Lock state Unlock state I
! Operation transfer mode |
[ RUN/STOP transfer i
- mopE (<D + {mooE|
[ (2 sec. or more) Q ,/ 5 P ,/ 5 (2 sec. or more) 1
! > > |
! ~Un [ aP |
| RUN STOP )
¥
Engineering mode Soft start/Setting
Function block No.10 Function block No.7¢ change rate limiter Soft start time
[Display] [Memory area] selection selection
1 rr 1/ 1/
Fr 10 &M |FA"I @‘3; CVRY Cs@, 5/5|€D
Several " "
dSP| e ArER aougo aooao
Select Soft start Set Soft start time
unit
Soft start time
selection
SeT 1/
( Settingend )« CD 5” 55 -
G0ogo
» Next parameter is displayed. —
. Set the start point of
« Press <D and {MODE keys simultaneously to return to the Soft start time unit

Measured value (PV)/Set value (SV) Monitor.

(The MOMNI key may be pressed to retumn to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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® Setting soft start time increase/decrease

Monitor & SV
setting mode
PV/SV monitor

cald

mnr
L

Parameter setting mode

Parameter group No.00 Parameter group No.70 Input 1_Soft start
[Setting] [Memory area function] time (increase)
i 1 | 1
€ Pl 5 Pl G |1 Eucn HAES)
(2 sec) (4 times) 'einininlnl
54 ArEAR OO0l
Set “Soft start time
(increase)”
Input 2_Soft start Input 2_Soft start Input 1_Soft start
time (decrease) time (increase) time (decrease)
O Ccor 0 Cer) ncaseof |y T )
C. I CL e | 5H L&D wms || 5H 4|,
nlnlnlnlsl MMM M0 | (@ times) mrr
[N NN [Ny e
Set “Soft start time Set “Soft start time Set “Soft start time
(decrease)” (increase)” (decrease)”
In case of one input @ED

BNEITD

* Next parameter is displayed.
o Press GD and <§I0ODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
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10.3 Storing the Control Related Set Values (Memory Area Function)

This function allows PID related parameters such as a Set value (SV) to be stored as
an area and up to 16 areas.

Description of function

The Memory area function is to store up to 16 areas of parameters such as a Set
value (SV). Parameters that can be stored in an area are those inside the Parameter
setting mode*. One of the Areas is used for control, and the currently selected area is
Control area. Storing set values according to work processes in a location called
“area” allows a necessary set of set values for the work process to be retrieved only
by changing the area number. Parameters inside the Parameter setting mode are
categorized into six groups by the setting contents.

These parameters are categorized into three groups during the “Level PID” function.
* ON/OFF action differential gap (upper) and (lower) are excluded.

® Memory area parameters of Parameter group No. 00 (P~00) [Set value (SV)]
Input 1_Set value (SV)

Input 2_Set value (SV)

Set value (SV) of differential temperature input

® Memory area parameters of Parameter group No. 40 (P~40) [Event]
Event 1 set value (EV1) or Event 1 set value (EV1) [high]

Event 1 set value (EVY1’) [low]

Event 2 set value (EV2) or Event 2set value (EV2) [high]

Event 2 set value (EV2’) [low]

Event 3 set value (EV3) or Event 3set value (EV3) [high]

Event 3 set value (EV3’) [low]

Event 4 set value (EV4) or Event 4set value (EV4) [high]

Event 4 set value (EV4’) [low]

® Memory area parameters of Parameter group No. 51 (P-5 /) [Input 1_Control]

Input 1_Proportional band [heat-side] Input 1_Manual reset
Input 1_Integral time [heat-side] Input 1_FF amount
Input 1_Derivative time [heat-side] Input 1_Output limiter high [heat-side]
Input 1_Control response parameter Input 1_Output limiter low [heat-side]
Input 1_Proactive intensity Input 1_Dead zone
® Memory area parameters of Parameter group No. 52 (P»52) [Input 2_Control]
Input 2_Proportional band Input 2_Manual reset
Input 2_Integral time Input 2_FF amount
Input 2_Derivative time Input 2_Output limiter high
Input 2_Control response parameter Input 2_Output limiter low
Input 2_Proactive intensity Input 2_Dead zone

® Memory area parameters of Parameter group No. 56 (P-5E) [Input_1 Cooling control]
Input 1_Proportional band [cool-side]

Input 1_Integral time [cool-side]

Input 1_Derivative time [cool-side]

Input 1_Overlap/Deadband

Input 1_Output limiter high [cool-side]

Input 1_Output limiter low [cool-side]
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® Memory area parameters of Parameter group No. 70 (P~"0) [Memory area]

Select Trigger type for Memory area Input 1_Manipulated output value (Area)

transfer

Area soak time Input 2_Soft start time (increase)

Link area number Input 2_Soft start time (decrease)

Input 1_Soft start time (increase) Input 2_Setting change rate limiter (up)

Input 1_Soft start time (decrease) Input 2_Setting change rate limiter
(down)

Input 1_Setting change rate limiter (up) Input 2_Auto/Manual transfer selection
(Area)

Input 1_Setting change rate limiter Input 2_Manipulated output value (Area)

(down)

Input 1_Auto/Manual transfer selection = Remote/Local transfer selection (Area)
(Area)

[Groups used during the Level PID]

e Group 0: Parameter group No. 00, No. 40 and No. 70
e Group 1: Parameter group No. 51, No. 56

o Group 2: Parameter group No. 52

& Refer to 8.15. Controlling with Level PID for Level PID function.

® Structural image of Memory area
Memory area 16—\

[Control area]
— Memory area X
2 Memory area 2 —
Memory area 1 Parameter group No. 00
) Parameter group No. 40
Parameter group No. 00 |:> Parameter group No. 51
Parameter group No. 40 Parameter group No. 52
Parameter group No. 51 —/ Parameter group No. 56
Parameter group No. 52 Parameter group No. 70
Parameter group No. 56 AN J
\Parameter group No. 70 /)

L] The following four parameters are used in common in all Memory areas, and
therefore are not included in the Memory area.

Parameter group No. 51: Input 1_ON/OFF action differential gap (upper)
Input 1_ON/OFF action differential gap (lower)
Parameter group No. 52: Input 2_ON/OFF action differential gap (upper)
Input 2_ON/OFF action differential gap (lower)

172-65710M-04 (SC-F71 Parameters/Functions) 5 Jan 2022



I 367

Transferring the Control area

The Control area is displayed on the Memory s—

area display during the monitor display state. Vi

LR

(See the right picture)
Control area can be transferred by Key

. S L Memory
operations, Digital input (DI), or communication. area ru 1] u 10
Memory area transfer by Memory Area Soak display i _“f— mimy
ime | i ' ~-s*EIBEIEl
time is also possible. wrnBe cuaen 5k
-5 Refer to the SC-F71 Instruction Manual
[Host communication] (172-65711M) for
communication.
® Selection by front key operation
Changing the Control area from 1 to 2
Monitor & SV setting mode Memory area transfer mode
PV/SV monitor Memory area transfer
AREA 10 SeT
wen  COU , F‘ L-F{ Al | RRER|_&
) mnn ) nlnlnlg=l
i L oooo | LuuC
Change the Memory Store the
area number to 2 changed value

Monitor & SV setting mode
PV/SV monitor

-
AREA L

C_, U.U

® Switching the Control area by Digital Input (DI)

A

To switch the control area by Digital input (DI), the instrument must have an option
(Digital input). The memory area transfer must be set at DI1 function selection.

To change the Control area by Digital input (DI), two methods are offered; Transfer
using the SET signal input and transfer without the SET signal.

o With a SET signal: After the Memory area has been selected by the DI, close the
contact of the SET signal so that the Control area is transferred.

e Without a SET signal input: After the Memory area has been selected by the DI,
the Area will be automatically changed after the time period (0.5 to 5.0 seconds)
set in Function block No. 23: Area switching time (without area set signal)
(Engineering mode).

& Refer to 5.2 Switching Functions Using Digital Inputs (D) for details.

® Switching the Control area by Area soak time

Changing the Memory area by the Memory area soak time will need setting the
Memory area No. to which the Memory area is switched.

Refer to 10.5 Running a Simple Ramp/Soak Operation or 10.6 Using a Simple
Sequence Operation for details.

Changing the data in the Memory area
® Change the Event 1 set value in the Control area (Memory area 1) from 10.0 to
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50.0
Parameter setting mode Parameter setting mode
Monitor & SV setting mode Parameter group No.00 Parameter group No.40
PV/SV monitor [Setting] [Event] Event 1 set value (EV1)
1 111| (ser i I SeT, 17 1| {MODE
AREA L:'bu € AREA/Dl-lLIU Al AREA IDI_'L{I_I €D AREA Vo1 <
: 0.0 | || SH ! SH | 00 10| aweo
Change the mode to Change the Change the Event 1 Shift the \
the Parameter Parameter group 40 set value flashing digit Flashing
settingmode
SeT, [ [
(' Setting end )< S2) AREA Vo1le AREA EI/ I
I ONCA| (wice o nn
L [ N N pu SN N] [N N SN
* Next parameter is displayed. S oo 5 oh 0 :\
. tore the change ange the
« Press &) and <{IODE keys simultaneously to return value 9 set vaﬁue to  Flashing

to the Measured value (PV)/Set value (SV) Monitor. 50.0

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

® Change the Event 1 set value from 10.0 to 50.0 in Memory area 3 when the
Control area is Memory area 1.

Parameter setting mode Parameter setting mode
Monitor & SV setting mode Parameter group No.00 Parameter group No.40
PV/SV monitor [Setting] [Event] Event 1 set value (EV1)
| (ser i m SeT 17 1| <MODE
AREA E'El'u €D AREAI_‘_“_IU A AREA /Dl_' L{U € AREA V1 <
I‘ L—J‘U (2 seconds) ,‘ SH " SH " BE ,’B L ,: (5times)
Change the mode to Change the Change the Event Shift the \
the Parameter Parameter group 40 1 set value flashing digit Flashing
setting mode
1/ | 17 1| {mOoDE [ 17 |
AREA E_V I AREA E v < AREA E v AREA E v
J00500[ emes | 3 00/00[ eme | 3 00100] oo | 1 00100
Store the Change the '\ Shift the Shift the
Flashing* changed Flashing* Set value to  Flashing  Flashing flashing digit Flashing flashing digit
value Flashing 50.0

* The Memory area number flashes when it is not in the Control area

* Next parameter is displayed.
o Press D and <IODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

Memory area display

During the PV/SV monitor display, the Set value (SV) displayed on the SV display is
the Set value (SV) in the Memory area No. now displayed on the Memory area display.

During the Monitor & SV setting mode display, the time displayed on the Memory
area soak time is the time of the Memory area No. now displayed on the Memory
area display.

[Example]
Monitor & SV setting mode Monitor & SV setting mode
PV/SV monitor Memory area soak time monitor
2010M oor
AREA . . AREA ll'— I _
3 25 n4 Setvalue (SV) in e E.,-,,-uH_l\/lemory area soak time
HT Memory area 3 C LT in Memory area 2
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Parameter setting

® Memory area transfer [Memory Area Transfer Mode]

Parameter symbol Data range Factory set value

HQE,D' 1to 16 1

[L] This parameter will not be displayed when “Memory area is not adjustable when
the setting data is locked” is selected in “Setting lock mode”.

2" Refer to “4. Parameters that are Initialized/Modified when Setting is Changed”
for the parameters that are automatically converted when the Memory area is
changed.

10.4 Copying the Data in Memory Area to Set Other Areas

Up to 16 Memory areas can be set, but it consumes time if Memory areas are set one
after another. On this instrument, the data in the Memory area can be copied.

Screens for Area copy mode

screen inside the

“You can start from any
[ Monitor & SV setting } <) [ Monitor & SV setting }

mode* (@ seconds) mode Parameter setting mode.
A+ Area copy mode
Set “Copy from™ {source)
wes FRaMESH e FRaM Y e FRaMHEEM ., FRGM
P { ‘ c =31 /& ‘E i
Flashing
' Set “Copy to” (destination)
AREA = JIZL AREA = (‘@’ AREA = ‘ZL AREA = ‘-> AREA =
4 TLe 6 w LA SN )]
Flashing Selecting this screen
¥ will copy to all areas
Confirm to > 15 I+ 15| The example (eft) shows
i):gg‘:;tgpy o (IE Yrc copying Area 1to 16
| |6
N
reckopy | CoPHZY [oPH
Status CFJ’!'!EIL { CIE
| & GD
fsrg:nnCOPy AREA FIQUIM: s
(source) /

[To exit from Area copy mode]
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Parameter setting mode
Parameter setting group No.00

A + PN

Area copy mode** > AREA NN

, 5H

**You can start from
%neyFS’g:Z%neltgflde Monitor & SV setting mode
setting mode. PV/SV monitor

Ser) + <MODE 001

€D < o AREA L

| mnn

I L.
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[Example Area copy]

Copy the data in Memory Area 1 to Memory area 5
Parameter setting mode

Monitor & SV setting mode Parameter group No.00 Area copy mode
PV/SV monitor [Setting] Set “Copy from” Set “Copy to”
aTuln] SeT | A+ V] M SeT r
AREA EB[_] CD .| AREA Pﬂuug AREA F'Ql:“ ] CD » | AREA ] ‘:’
! 00| (2seconds) | | GH ! !
Change the mode to the Change the mode to the Register Area 1 as Copy Change the Area 5
Parameter setting mode Area copy mode source, and swich to the
“Copy to” screen
Comform to execute
Check Area copy status Area copy
r Ser | /\ | Ser, [aP RVAN
LDPH: CD 17\— 5: '7\— 54 CD AREA ] 04
ot YES Ao (4 times)
Check copying result Start copying Check that this is a Register as “Copy to”
(ok display) copy from Area 1 to
Area 5 and switch to
@ED the YES screen

. Comgend)

* Next parameter is displayed.

o Press €D and <§IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

10.5 Running a Simple Ramp/Soak Control

On this instrument multiple Memory areas can be linked to run a simple ramp/soak
control.

Description of function

Simple Ramp/Soak control is possible by setting a Set value (SV), Setting change
rate limiter (up/down), Area soak time, and Link area number in each memory area.
[} Aterm, hereinafter described as a ramp is a general term for the setting change

rate limiter and the soft start time.

e Setvalue (SV): Sets the fixed set point control (control by fixed set value) desired
value of each memory area.

e Setting change rate limiter: Sets the slope of the Set value (SV) which is raised or
lowered at each unit time.

o Area soak time: Sets the fixed set point control time of each memory area.
e Link area number: Sets the memory area numbers for linking the corresponding
memory areas.

L] Besides the above, the Setting change rate limiter unit time and Area soak time
unit are set in the Engineering mode.
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Example: Ramp/Soak control by linking Memory area 1 to 3

» Time

Measured value (PV)
A Soak time
of Area 2
Svofarea2 4-------------- Al ! Setting change rate
Soak time : limiter (down)
of Area 1 ' '\« setting of Area 3
SVofarea1 —|------- :
Sefting change rate | Soak time*
limiter {up) setting of !
Area 2 : of Area 3
SVofarea3d |- f N ---------mmd Pl
) Setting change rate limiter (up)
Ambient temp. setting of Area 1 :

Memory area Areal(2) | Area 2 (3)

(Link area number) Area 3 (OFF)

* As the area soak time for memory area linked last
becomes invalid, the state of SV3 reached continues.

L] Refer to the “Memory area soak time monitor” in the Monitor & SV setting mode
for checking the elapsed time in each area.
Memory area soak time can be displayed on the MV display. Refer to 9.6
Changing the Display Contents of the MV Display.
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Operation flowchart

Study of Ramp/Soak content

¥

Set the ramp control method

d

Set the ramp-related parameters

¥

Set the Soak time unit

¥

Set the ramp

¥

Set the Area soak time

¥

Set the Link area number

¥

Set the Set value (SV)

¥

Check the Control area

¥

Ramp/Soak control start

The Ramp/Soak control contents are
studied, and the operation status is
graphed, and the set values are
summarized in a table in advance.

Settings before operation, Engineering
mode: Fn"l0

Select the ramp control method from the
setting change rate limiter and soft start

Settings before operation, Engineering
mode: Fn"l0

Set the time unit and the start point of the
soft start, and the unit time of the setting
change rate limiter.

Settings before operation, Engineering
mode: FA"i0

Refer to the following Setting example;
Set at each memory area.

Parameter setting mode: Pn"J
Set at each memory area.

Parameter setting mode: Pa"l0
Set at each memory area.

Parameter setting mode: P00
Set at each memory area.

The start area is made the Control area
before the start of Ramp/Soak control.

Changes from the STOP mode to the
RUN mode, and starts Ramp/Soak
control.
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Settings before operation

When implementing Ramp/Soak control, it may be necessary to set the following

items in advance.

e Function block No. 70 (FR"0): Setting change rate limiter unit time (Engineering
mode)

e Function block No. 70 (F~"0): Soak time unit (Engineering mode)

*Press the G<Dkey untll Parameter setting mode
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Setting kock mode.
f Monitor & SV setting mode Setting lock mode \i
PV/SV monitor Set data unlock/lock transfer |
PRl Lol & [ | ol |ED:<uone
.0 |« o afFF
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

moDE G<D) + <MoDE
(2 sec. or more) 'q ,/ S R ,/ 5 (2 sec. or more) )
> > |
~Un 5 aP |
. RUN STOP )
S L
¥
Engineering mode -
Function block No.10 Function block No.70 cﬁ;’,f,‘;;‘ﬂ;;{?;‘,ﬂ'i}gr _ _
[Display] [Memory area] selection Soft start time selection
1 rr s 1/
Fr !0 | & |FAT0 | e | GyR5| e P oyfgled
d5P| =] A-EA 0000 00000
Set the ramp control method S%Sasli!avet: ;Mh%n )
0: Soft start is set to "0”
1- Setting change Set the soft start time unit
rate limiter 0: minute:second

1: hour:minute

Function block No.70 Setting change rate Soft start start point
[Memory area] limiter unit time selection
,_d seT |/ r seT S |/ 5 S
oraPl.e Povrr|ea g
rrr rmncr NIninininl
oo oooong (NN
Set the soak time unit (Displayed when (Displayed when
Setting range: SVRSissetto™1” ) SVRS is set to 07 )
0: 0 hours 00 minutesto ~ Set the setting change 0: PV
99 hours 59 minutes rate _Ilmrter unit time 1: Zero point
1: 0 minutes 00 seconds Setting range: 1 to
to 199 minutes 59 3600 seconds
seconds

2: 0 hours 0 minutes 0
v seconds to 9 hours 59

minutes 59 seconds
( Settingend )

* Next parameter is displayed.
e Press &< and ¢MODE keys simultaneously to retum to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

+ Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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Setting example

This section uses the following sample of Ramp/Soak control to describe the setting
procedures.

[Example: Ramp/Soak control by linking Memory area 1 to 3]

Measured value (PV)
A Soak time
of Area 2
Area2:lpput1_,|
Set value (SV) Soak fime Area 3:

Input 1_Setting

Area 1: Input 1 of Area 1 \ ' change rate limiter
Setvalue (8V) | ) Ares 2- : {down) setting
Input 1_Setting change | S(:‘all\( limg*
imi ing | of Area
Areazinput1 | A i rate fmiler (up) seting |\
Set value (S !
etvalue (SV) Area 1: :
Ambient temp. Input 1_Setting change
rate limiter (up) setting :
Memory area ' ; » Time
(Link area number) Area1(2) | Area 2 (3) | Area 3 (OFF)
Area 1 Area 2 Area 3
Input 1_Set value (SV) 150.0 °C 200.0 °C 50.0 °C
Input 1_Setting change | ) ocmin (60 sec.) | 2.0 °C/ min. (60 sec.) OFF
rate limiter (up)
Input 1_Setting change OFF OFF 9.0 °C/min. (60 sec.)
rate limiter (down)
Area soak time 30 minutes 40 minutes 0 minutes *
Link area number 2 3 OFF

* In this example, the Area soak time for memory area 3 is set. However, as the Area soak
time for the memory area linked last will be unavailable, the state of SV3 is maintained.

| Step 1: Study the Ramp/Soak control content. |

The Ramp/Soak control contents are studied and Ramp/Soak status is graphed and
the set values of each memory area are summarized in a table as shown above.

| Step 2: Set the Setting change rate limiter unit time and Soak time unit. |

Refer to Settings before operation in 10.5 Running a Simple Ramp/Soak Control and
set the Setting change rate limiter unit time and Area soak time (In this example, the
factory set values are used for both). Since control stops (STOP) at this time, go
directly to the next step.

« Setting change rate limiter unit time: 60 seconds [factory set value]
= Soak time unit: 1 (0 minutes 00 seconds to 199 minutes 59 seconds) [factory set
value]
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Step 3: Set the Setting change rate limiter, Area soak time and Link area number

to each of Memory area 1, 2 and 3.
Parameter sefingmode [ -~ """ """ " °-"”"--"~--------- oo oo oo oo oo

Monitor & SV setting mode Parameter group No.00 : Parameter group No.70 :
PV/SV monitor [Setting] 1 [Memory area] !
! 1
M| (seT mnr ! mr SET I~ | <MODE |
AREA EBU € »| AREA PFH_ILI > AREAPFI‘ [[H] €D AREA HSI < !
! 5 oP |@seconas) { 54 : { R-ER | awicy i DO0D0 |etme) |
Change the Switch the Input 1_ : Change the Shift the |
mode to the STOP Set value (SV) 1 Area soak time flashing digit Hashing | |
Parameter displayed at ! [
setting mode  control stop | |
| Link area number !
1
1 (€T, Yy A Yy 2eT A r |
'CQAREA Li\ll\Fi" AREA LI\II\H‘C) AREA HSI < AREA HSI e |
: ] ~rrr 2 {Twice) ] Frrrr ] Ig=Inknlni {3times) ] ~Irr 1
. ! [N]N NNy ! [N]NNIN . ! ooy I [HININ NN l
. 4 4 X
X Register the \ Change the \ Register the Change the '\ I
! changed value Hashing setvalueto?2 Aashing changed value and set value to Flashing |
' and go to the goto the Link area 30:00 I
| Input 1_Setting number |
! change rate |
X limiter (up) !
1
|
: Input 1_Setting change Input 1_Setting change :
! rate Emiter (up) rate limiter (down) |
| < !
> | C 1701 || <MODE /0000 (A 1Ci/000 1| (seT, 1Chs I
' AREA!.SV Pu »| AREA I, ¥ PU »| AREAI. IV E’U €D AREAl.S" E’Ci'_ !
! { nnnn I annmn | imes) Ionnnugn I onnnnn !
1 I UUUU.LI 1 NN} f_g.u 1 [N NN ] 1 [N NN :
. Shift the flashing \ Change the Register the Make sure thatthe | '
! digit Aashing  set value to 4 Rashing changed value and value is 0.0, and |
__________________________________ R go tothe Input 1_ change the screento | !
, Setting change rate Area soak time again | |
! limiter (down) I
Arca soak time of ' Area soak fime of !
[Memory area 2] 1 [Memory area 1] @EE') |
1 1
HMODE r 1 r MODE r (Seﬂr al
< AREA HEI < L_| AREA HE! < AREA HE: o mes) :
'alnlaknls] X I 3070 imes) | anTnn !
(NN NRN ] , Iy o [ [ MmN .LH_! :
Set the Area ! Switch the Shift the N :
Hashing soak time 1 Rashing Memory area flashing digit to Rashing |
: No. to2 the Memory !
X area display |
Referring to the operations inside T T T TT T T T T T T m e !
the dotted lines, set the Area soak | (G&)
L, | time, Link area number, and Setting Setting end
change rate limiter of Input 1.
(L} However, in the case of this * Next parameter is displayed.
Ramp/Soak control sample, « Press =D and {MODE keys simultaneously to retumn to the
the area soak time is invalid, Measured value (PV)/Set value (SV) Monitor.
even :|3f_5e|t_, Eegalluse Memory (The MONI key may be pressed to retum to the
area 3 is linked last. Measured value (Pv¥Set value (SV) Monitor.)

[L] The Memory area number flashes when a Memory area other than that in the
Control area is displayed.

ocC (* Area other than Control area is displayed)

AREA T
2 Dooonn
cC uuu.uy
N
Flashing* Flashing
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| Step 4: Set the SV to each of Memory area 1, 2 and 3. |

Parameter setting mode

Monitor & SV setting mode Parameter group No.00 Input 1_Set value (SV) of
PV/SV monitor [Setting] [Memory area 1]
00| (set i SeT | 1/ | {MODE | 17| AN

AREA O €D > AREA’DWUI_I S > AREA . v < > AREA . SV

I 5MoP |esecods || 5H i 0000 aues | [ D0 |Gimes
Change the mode Switch the Input 1_ Shift the '\ Change the ’\
to the Parameter Set value (SV) flashing digit Flashing  setvalue to Flashing
setting mode 150.0

Input 1_Set value (SV) of

. [Memory area 1]
Similarly, Set
the Set value MODE | 171 AN | 1/ | {MODE | oy
(SV) of Input 1 < AREA . 4 AREA . 4 < AREA 1. '__H/
in Memory (2 seconds) E’ UUU,’:" U / U ,' U U (3times) ,‘ U ,”:UU
area 2 and 3. - A - : o
Switch the Memory Shift the '\
Flashing area to 2. The value will flashing digit Flashing
G be stored immediately
after the Memory area
is switched.
* Next parameter is displayed.
o Press = and <§IODE keys simultaneously to return
to the Measured value (PV)/Set value (SV) Monitor.
(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
| Step 5: Check the control area number. |
Monitor & SV setting mode Memory area transfer mode Monitor & SV setting mode
PV/SV monitor Memory area transfer PV/SV monitor
)|  AREA O SeT a0
AREA O > A ILI €D > AREA L
| r ININININN] | r
I 5l DID Loy I 5! DID
Change the mode Check that the The Memory area 1
to the Memory Memory area No. is 1 becomes the Control
area transfer mode area at the time of

operation start

| Step 6: Change from STOP mode to RUN mode

Monitor & SV setting mode Operation transfer mode
PV/SV monitor RUN/STOP transfer
0 1M MODE o/C N o/C

AREA l_“:l.u < > l\/':l > N7

,’ 5,‘_‘:“‘:' (2 seconds) Sl‘_DID ,—U,—,
Change the mode Change the mode to Ramp/Soak control
to the Operation Control RUN starts
transfer mode

( Setting end )<

* Next parameter is displayed.

o Press GeD and <IODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
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Parameter setting

® Area soak time [Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

ocir 0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59 0:00
1 seconds (0 minutes 00 seconds)
0 hours 00 minutes to 99 hours 59 minutes
0 minutes 00 seconds to 199 minutes 59 seconds
Data range of Area soak time can be selected on the Soak
time unit.

® Link area number [Parameter Setting Mode: Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

IR, Oto 16 0
IvINT 0: No link

® Soak time unit [Engineering Mode: Function block No. 70 (F~"i0)]

Parameter symbol Data range Factory set value
Cr ,F, 0: 0 hours 00 minutes to 99 hours 59 minutes 1
NN 1: 0 minutes 00 seconds to 199 minutes 59 seconds

2: 0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59
seconds

10.6 Using a Simple Sequence Operation

On this instrument, multiple Memory areas can be linked to run a simple sequence
operation in each Memory area.

Description of function

Simple sequence operation is possible by setting a Set value (SV), Setting change

rate limiter (up/down), Select Trigger type for Memory area transfer, Area soak time,

Link area number, Auto/Manual transfer selection (Area), Manipulated output value

(Area), and Remote/Local transfer selection (Area) in each memory area.

e Set value (SV): Sets the fixed set point control (control by fixed set value) desired
value of each memory area.

e Setting change rate limiter: Sets the slope of the Set value (SV) which is raised or
lowered at each unit time.

e Soft start time: Sets the time to gradually increase or decrease to reach the target
set value.

e Select Trigger type for Memory area transfer: Select a trigger type to switch the
Memory area. Memory area will be switched by generated events or contact status
of Digital input (DI). To use the generated events as a switching method, setting
up the event function is required. To use the Digital input (DI) as a switching
method, “Area jump” must be preset in the DI function selection.

-5~ Refer to 7.2 Using Event Function for the Event function. Refer to 5.2
Switching Functions Using Digital Inputs (DI) for the DI function selection.
o Area soak time: Sets the fixed set point control time of each memory area.
o Link area number: Sets the memory area numbers for linking the corresponding
memory areas.

¢ Auto/Manual transfer selection (Area): Select the operation mode (Auto mode or
Manual mode) at the time of switching the memory area. Selection between
“‘Bump” or “Bumpless” is available both in Auto and Manual modes.
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[L] When the SV tracking function is selected at the time of switching from
Manual to Auto mode, the Set value (SV) of the Memory area will be ignored.

& Refer to 6.8 Suppressing Sudden Change in Output (Balanceless
Bumpless) for Bumpless action at the time of switching between
Auto/Manual, .

-2 Refer to 8.17 Continuing Stable Control after the Operation Transfer (SV
Tracking) for the SV tracking function.

e Manipulated output value (Area): When either “Auto mode (bump)” or “Manual mode
(bump)” is selected in the Auto/Manual transfer selection (Area), the Manipulated
output value just after the switching is complete needs to be set here.

o Remote/Local transfer selection (Area): Select the Operation mode at the time of
Memory area switching. The operation mode depends on the action selected in
Select function for input 2.
¢ Remote setting input: Remote mode/Local mode switching
e Cascade control: Cascade control/Single control switching
e Control with PV select: Input 1/Input 2 switching
e 2-loop control/Differential temperature control: 2-loop control/Differential

temperature control switching

L] When the SV tracking function is selected at the time of the operation mode
transfer, the operation mode follows the action set in the SV tracking.

2" Refer to 8.17 Continuing Stable Control after the Operation Transfer (SV
Tracking) for the SV tracking function.

L] Besides the above, the Setting change rate limiter unit time and Area soak time
unit are set in the Engineering mode

Example: Operating a simple sequence using Memory areas 1 through 4

Measured value (PV)
A .
SVofArea3--------------- R R et 3----
[} 1 1
i i |
| | VAN
SVofArea2 y-------------- i """""""" ' Setting change rate
i | limiter {up) setting of
SV of Area 1 : i Area3
i ] ]
_Memory area : : i > Time
(Link area number) | Memory Area 1 ] Memory Area 4 | Memory Area 2 | Memory Area 3
4) ! 2) : 3) : (OFF)
Auto/Manual | Auto mode | Manualmode i Automode | Automode
mode o Bunpiomspeciied’: Operaling at Area soak | .
) A
Trigger Area switching Area swilching  Switched at the
by DI by DI completion of
{Open edge (Close edge Area soak
[falling edge]) [rising edge])
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® Description of operation

1. Memory area 1:

2. Memory area 4.

3. Memory area 2:

4. Memory area 3:

Operation mode: Auto mode

Control target: Set value (SV) of Memory area 1

Area soak time: 0:00 (No function)

Link area number: 4

Memory area switching trigger: Open edge (falling edge) of
Digital input (DI1)

Operation mode: Switched from Auto mode to Manual mode
Control output: Bumps to the value specified by the Manipulated
output value (Area)

Area soak time: 0:00 (No function)

Link area number: 2

Memory area switching trigger: Close edge (rising edge) of
Digital input (DI1)

Operation mode: Switched from Manual mode to Auto mode
Control target: Set value (SV) of Memory area 2

Area soak time: 10 minutes

Link area number: 3

Memory area switching trigger: 0 (No assignment)

Area is switched after the completion of the Area soak.
Operation mode: Auto mode continues

Control target: After changing the Set value (SV) by the Setting
change rate limiter, control is done using the Set value (SV) in
Memory area 3.

Area soak time: In this example, the Area soak time for memory
area 3 is set. However, as the Area soak time for the memory area
linked last will be unavailable, the state of SV3 reached continues.
Link area number: 0 (No function)

Memory area switching trigger: 0 (No assignment)

L1 when both of Area soak time and Select trigger type for memory area transfer
are available, the switching takes place based on the OR-logic.

Parameter setting

® Select Trigger type for Memory area transfer [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value
ror 0to 63 0
(AN NN 0: No assignment
+1: Event1
+2: Event 2
+4: Event 3
+8: Event4

+16: Digital input 1 (DI1) Close edge
+32: Digital input 1 (DI1) Open edge
To select two or more functions, sum each value.

2 To use the generated events as a switching method, setting up the event function
is required. To use the Digital input (DI) as a switching method, “Area jump” must
be preset in the DI function selection. Refer to 7.2 Using Event Function for the
Event function. Refer to 5.2 Switching Functions Using Digital Inputs (DI) for the
DI function selection.
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® Area soak time [Parameter Setting Mode: Parameter group No. 70 (P~ i0)]

Parameter symbol Data range Factory set value
’q cCr 0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59 0:00
seconds (0 minutes 00 seconds)

0 hours 00 minutes to 99 hours 59 minutes

0 minutes 00 seconds to 199 minutes 59 seconds

Data range of Area soak time can be selected on the Soak
time unit.

® Link area number [Parameter Setting Mode: Parameter group No. 70 (P~"i0)]

Parameter symbol Data range Factory set value
| NI/, |Ot016 0
Ll\ll\h 0: No link

® Input 1_Auto/Manual transfer selection (Area) [Parameter Setting Mode:
Parameter group No. 70 (Pn70)]

Parameter symbol Data range Factory set value

| /M 0: No transfer 0
LA/ MA

1: Auto mode (bumpless)

2: Auto mode (bump)

3: Manual mode (bumpless)
4: Manual mode (bump)

® Input 1_Manipulated output value (Area) [Parameter Setting Mode: Parameter
group No. 70 (P~10)]

Parameter symbol Data range Factory set value
IMIiz 0 PID control, Position proportioning PID control: PID control, Position
iy i -5.0 to +105.0% proportioning PID control: -

Heating/Cooling PID control: -105.0 to +105.0% 5.0

[When settings either 2: Auto mode (bump) or 4: Manual Heating/Cooling PID
mode (bump) is selected in Input 1_Auto/Manual transfer | control: 0.0
selection (Area)]

® Input 2_Auto/Manual transfer selection (Area) [Parameter Setting Mode:
Parameter group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

| /7 M 0: No transfer o
cH/MA

1: Auto mode (bumpless)

2: Auto mode (bump)

3: Manual mode (bumpless)
4: Manual mode (bump)

m To display “Input 2_Auto/Manual transfer selection (Area)”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).

® Input 2_Manipulated output value (Area) [Parameter Setting Mode: Parameter
group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

':) M/ -5.0 to +105.0% =0
L., [When settings either 2: Auto mode (bump) or 4: Manual

mode (bump) is selected in Input 2_Auto/Manual transfer
selection (Area)]

L] To display “Input 2_Manipulated output value (Area)”, choose “2-loop
control/Differential temperature control” in Function block No. 58: Select function
for Input 2 (Engineering mode).
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® Remote/Local transfer selection (Area) [Parameter Setting Mode: Parameter
group No. 70 (P~"0)]

Parameter symbol Data range Factory set value

o/ ¢ When “Remote setting input” is selected in Select function 0
VoL lL' for Input 2 9
0: No transfer
1: Local mode
2: Remote mode
e When “Cascade control” is selected in Select function for
Input 2 2
0: No transfer
1: Single control
2: Cascade control
e When “Control with PV select” is selected in Select
function for Input 2
0: No transfer
1: Input 1
2: Input 2
e When “2-loop control/Differential temperature control” is
selected in Select function for Input 2 4
0: No transfer
1: 2-loop control
2: Differential temperature control

) Displayed when “Remote setting input” is selected in “Select function for Input 2.”

2 Displayed when “Cascade control” is selected in “Select function for Input 2.”

% Displayed when “Control with PV select” is selected in “Select function for Input 2.”

4 Displayed when “2-loop control/Differential temperature control” is selected in “Select function for Input 2”, AND
when in “2-loop control”, “Input 1_Control action” and “Input 2_Control action” is set to “PID control” or “PID
Heating/Cooling control”.

[L] To display “Remote/Local transfer selection (Area)”, choose “Remote setting
input”, “Cascade control”, “Control with PV select”, or “2-loop control/Differential
temperature control” in Function block No. 58: Select function for Input 2
(Engineering mode).

® Soak time unit [Engineering Mode: Function block No. 70 (F~"0)]

Parameter symbol Data range Factory set value
Cr 0 0: 0 hours 00 minutes to 99 hours 59 minutes 1
I d I 1: 0 minutes 00 seconds to 199 minutes 59 seconds

2: 0 hours 00 minutes 00 seconds to 9 hours 59 minutes 59
seconds
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Setting procedure

® Set the Setting change rate limiter unit time parameter and Soak time unit

“Press the GeDkey untll Parameter setting mode is
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Seiting lock mode.
Monitor & SV setting mode Setting lock mode b
PV/SV monitor Set data unlock/lock transfer
OB ket Lol 8 [ { ol k€D <uooe
™ or aF -
Lock state Unlock state

Operation transfer mode

—_—— - — - — - — -~

< RUN/STOP fransfer CD <
MODE ser) + { MODE
(2 sec. or more) p ,/ S ,Q // S (2 sec. or more)
~ Ut‘l S,f' DF‘
\ RUN STOP )
1%
Engineering mode ;
Function block No.10  Function block No.70 change rate fmiter _ _
[nsplay] [Memory area] Sdecﬁon SOﬂ: Start tlme Selectlon
1 mnr 1/ ' 1/~
Fr il ,Fﬁ I G N SVR5| & > 5/75|62
) — -
d5P| = | A-EA 00000 00000
Set the ramp control method S\(Réssp!avg rlh%g ,
0: Soft start I$ setto .
T Setngrarge 5ok so St ime nt
e limiter X 3
1: hourminute
Setting change rate Soft start start point
Soak time unit limiter unit time selection
5rdrl.ee W oyrr| e P oyos
slalzlamib nnnc | 'slzlalals.
ooy uouou oo
Set the soak time unit (Displayed when (Displayed when
Setting range: SVRS issetto*1" ) SVRS is sett0 *0” )
0: 0 hours 00 minutesto  Set the setling change 0 PV
99 hours 59 minutes rate limiter unit time 1- Zero point

1: 0 minutes 00 seconds  Setting range: 1 to
to 199 minutes 59 3600 seconds
seconds

2: 0 hours 0 minutes 0
seconds to 9 hours 59
minutes 59 seconds

Y
Setting end

@

* Next parameter is displayed.

e Press =2 and {MODE keys simultaneously to retumn to the
Measured value (PV)/Set value (SV) Monitor.

{The MONI key may be pressed to retum to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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® Set the simple sequence related set items

Monitor & SV Parameter setting mode
setting mode Parameter group No.0O0  Parameter group No.70  Select Trigger type for
PV/SV monitor [Setting] [Memory area] Memory area transfer Area soak time
acnr 0 _mr mr I~
C'E}.u @3;: g : Pl'i I @1 I PuFf @@; HS: )
M| (@2sec. nrr e nr
L O(rnfﬁfe) alul H-ER oooon Liuu . UL
Set the Select Set the Area
Trigger type for soak time

Input 1_Soft start time

Memory area transfer

Input 1_Soft start time

Input 1_Setting change  Input 1_Setting change
rate limiter (down) rate limiter (up) (down) (up) Link area number
1/ ici Ty Piccr 7 ) Y
_M15VRd &2 1S5VRU €D 5F) o &2 1SFTLHED| LNK <
Mrmr r | @sec. I’Il’lﬂt‘u I nrrr N mnrrmn ‘l InInlnlnlnl
LILILLLL ormere) | WILILILILL L. L. [N N[RE
Set the Soft start Set the Soft start Set the Link

Set the Setting
change rate limiter
(down)

Set the Setting
change rate limiter
(up)

time (decrease)

time (increase)

area number

Input 2_Soft start time Input 2_Soft start time

Input 1_Auto/Manual Input 1_Manipulated
transfer selection (Area) output value (Area) . (up) (down)
In case of two inputs ! FI
) /M | I\/Il/ p 5 SeT 5 SET,
LIUAZMAHIED ] MY ) ’C, uCD; c':: u G
o
UDEI’I_’—I’U l’ll‘l l I I_II_ILN_II / LILILIL!I l
Set the Auto/Manual Set the Manipulated (When the Setting change (When the Setting change
transfer selection output value rate limiter is selected) rate limiter is selected)
(Area) (Area) @ea Set the Setting change  Set the Setting change
In case of one inpu rate limiter (up) rate limiter (down)
Input 2_Manipulated Input 2_Auto/Manual Input 2_Setting change  Input 2_Setting change
output value (Area) transfer selection (Area) rate limiter (down) rate limiter (up)
p /M “cio o
c. M:'/ & H/M 16D |2 5V Rd e[ 5/ R
n D nr‘:nn z1h O | nrrr |
L.ILJ LILILILLI_I [N NN [N
Set the Manipulated Set the Auto/Manual Set the Setting Set the Setting
output value transfer selection change rate limiter change rate limiter
(Area) (Area) (down) (up)
Remote/Local
transfer selection
Ar
&=
/1
] F\'/ """q @D Settin d
aaaln gen
g [N N o
* Next parameter is displayed.
Set the Remote/Local .
transfer selection o Press G€D and <¥IODE keys simultaneously to return to
(Area) the Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)
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10.7 Registering a Set Value (SV) Without Pressing the SET Key

Basically the GeD) key must be pressed to register the data after changing the value
of parameters.

There is another way of registering the Set value (SV) which takes in the changed
data 2 seconds after the change.

Description of function

[Example: Changing the Set value (SV) to 100.0]
@ To register the value by pressing the SET key (SET key method)

Monitor & SV
setting mode
PV/SV monitor SV setting mode
01171 (Ger 1| MoDE onn 0011 (set 0N
cal CD: E’E’u < > Co.L ‘ CEf.u CD; cal
nn rmm r| (Three nrorr N 1M r|Regist- 1
Lo UL times) UL U UL | adion o
’\ Flashing '\ Flashing ’\ Flashing

@ To register the value without pressing the SET key (Direct method)

Monitor & SV
setting mode
PV/SV monitor SV setting mode
35) m 7 El ] N JEI N
cCo. ‘ C oL ; col > cCo.
mr i 1|(Press & 1 1 M| Release the finger 1N
Ly Lioud hold) LI 1UU.U | from the key will be iuo.u
'\ . registered after 2
Flashing seconds

e To set the Set value (SV) in the PV/SV monitor, press the or key.

o Keep pressing the or key to accelerate the speed of increase/decrease.

¢ In the above explanation, the value is changed by using the or key, but
<MODE key may be used to shift the blinking digit to change the value digit by digit.

L] To use a registration method without pressing the G key, go to “Data
registration” in Function Block No. 11 (Engineering mode).

L] Registration without pressing the G€D key is only applicable to the Set value
(SV). Other parameters are not available in this method. Available mode is
Monitor & SV setting mode only.

Parameter setting
® Data registration [Engineering Mode: Function block No. 11 (Fn { /)]

Parameter symbol Data range Factory set value

Cr o 0: SET key method 0
5 o Used to register the Set value (SV) using the SET key.

1: Direct registration
Used to register the Set value (SV) without pressing the
SET key.
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Setting procedure

“Press the GeDkey untl Parameter setting mode is
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Setting lock mode.
' Monitor & SV setting mode Setting lock mode I
PVISV monitor Set data unlock/lock transfer
O e[ Lol & [ L olk]ED: uone
i on of F
Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

—_—— e m — e — -

e — e e s = e =

MODE Gen) + <MODE
(2 5§. or more) N p ,’ S - P / S (2 sec. or more)
~ Un S,f' CHD
\ RUN STOP
¥
Engineering mode Engineering mode
Function block No.10 Function block No.11
[Display] [Key operation] Data operation
Fr il JFn 1 | & 5B Y| &
d5F HEY| (Twice) Goaol
Set the FUNC key
assignment

( Settingend )=

* Next parameter is displayed.

e Press (<0 and ¢MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

{The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
» Select lock on the Set data unlockflock transfer.

10.8 Accessing Some Functions Directly (FUNC Key)

SC-F71 has a FUNC key which allows a specified function to be assigned to it.
Description of function

Functions assignable to the FUNC key

o RUN/STOP transfer: A

¢ Autotuning (AT) (Common to Input 1 and 2): B

e Input 1_Autotuning (AT): B

e Input 2_Autotuning (AT): B

e Auto/Manual transfer (Common to Input 1 and 2): A

e Input 1_Auto/Manual transfer: A

e Input 2_Auto/Manual transfer: A

¢ Remote/Local transfer (Cascade mode transfer, PV select transfer, 2-loop
control/Differential temperature control): A

o Control area Local/External transfer: A

¢ Interlock release: C
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e Hold reset (Common to Input 1 and 2): C

e Inputl Hold reset: C

e Input 2_Hold reset: C

e Set data unlock/lock transfer: A

o Areajump: D

e Parameter setting mode display switching: E

Explanation of key action

A: Mode is changed for every press of the key.

B: Function is turned on and off for every press of the key.

C: Function is released or reset by pressing the key.

D: Pressing the key switches the memory area to the preset area set in the Link area
number in the Parameter setting mode. When the Link area number is not
specified, a memory area with the number of the current control area number +1
will be used.

E: Pressing the key switches to Parameter setting mode — Setup setting mode —
Engineering mode — Parameter setting mode.

[L] Referto5.2 Switching Functions Using Digital Inputs (DI) for the action of each

function.

L] selection of key action is possible from “Press once” and “Press and hold” to

enable the switching.

L] The function assigned to the FUNC key is accessible even when the Set data

lock is used.

® Displays when switched by the FUNC key

[Example] RUN/STOP switching is assigned to the FUNC key

Monitor & SV Monitor & SV
setting mode RUN/STOP setting mode
PV/SV monitor transfer Retwnls tothe  py/Sv monitor

— FUNC — — ] Original screen -
p )
E’E“:,' R ,L", E, automatically R C’L'L,-l'
oo 5MoP oo

Assigned function
is displayed (about
one second)
Parameter setting

® FUNC key assignment [Engineering Mode: Function block No. 11 (Fn ! /)]

Parameter symbol Data range Factory set value

: Unused 1

F ,'\\“\/ E,‘ : RUN/STOP transfer

: Autotuning (AT) (Common to Input 1 and 2)

: Input 1_Autotuning (AT)

: Input 2_Autotuning (AT)

Auto/Manual transfer (Common to Input 1 and 2)

Input 1_Auto/Manual transfer

: Input 2_Auto/Manual transfer

: Remote/Local transfer
(Cascade mode transfer, PV select transfer,
2-loop control/Differential temperature control)

9: Control area Local/External transfer

10: Interlock release

11: Hold reset (Common to Input 1 and 2)

12: Input 1_Hold reset

13: Input 2_Hold reset

14: Set data unlock/lock transfer

15: Area jump

16: Parameter setting mode display switching

ONDUBWNRE O
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® FUNC key operation selection [Engineering Mode: Function block No. 11 (Fn { /)]

Parameter symbol Data range Factory set value
~ N UP 0: Press once 0
INJ The function set at “FUNC key assignment” is activated

upon a press of the FUNC key.

1: Press and hold
The function set at “FUNC key assignment” is activated
by holding the FUNC key pressed.

Setting procedure

“Press the GeDkey untl Parameter setting mode is
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Seiting lock mode.
Monitor & SV setting mode Setting lock mode
PV/SV monitor CDSet data unlock/lock transfer
SET,
/ /
E&ﬂ(4sec.ormore‘1 LUE:‘ o LUE:‘ @3+<MODE
00 |« an aFF

Operation transfer mode
RUN/STOP transfer

{
[
[
[
! Lock state Unlock state
I
I
[
I
[

e e f L L L -

monEe &< + <mopE
(2 sec. or more) _ P / S _ ,Q / S (2 sec. or more)
rUn 57 aF
RUN STOP
¥
Engineering mode Engineering mode
Function block No.10 Function block No.11 FUNC key FUNC key
[Display] [Key operation] assignment assignment
1 I 1 M/ NI
Fr iU JFA GD . FNIY| 6D , FNIYP
| I i N
d5F LEY| wee) ool | oaooo
Set the FUNC key Set the FUNC key
assignment operation selection

{ Seftingend )=

» Next parameter is displayed.

» Press G5 and <MODE keys simultaneously to return to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to retun to the
Measured value (PV)/Set value (SV) Monitor.)

* Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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10.9 Restricting Key Operation (Set Data Lock)

The Set data lock function limits access of unauthorized personnel to the parameters
and prevents parameter change by mistake.

Description of function

The Set data lock function restricts changing values depending on the mode. The
Area lock restricts switching the Memory areas.

® Set lock level
Select the mode to lock.

Setting lock mode
Set lock level

1 /1 I/
I AW

. Set value 0: Unlock
L 1: Lock

SV setting mode* + Parameter select mode
* Set value (SV), Interlock release

Operation transfer mode
Parameter setting mode
Setup setting mode
Engineering mode

® Arealock
Select enable/disable Memory area switching.

Settlxg |0(|3|< TOde Set value 0: Memory area is adjustable when the setting data
rea loc

is locked.
l_':“: l' ,l \/ 1: Memory area is not adjustable when the setting data is
,_”; A locked. _ '
ouGdy (Memory area transfer mode is not displayed)

® Set data unlock/lock transfer
The parameter set with Set lock level and Area lock can be locked/unlocked.

Setting lock mode  Set value ofFF: Unlock state (Settings can be changed)
Set data unlock/ on: Lock state (Settings cannot be changed)

lock transfer . . -
| = The Set lock indicator lights on in the lock state.
Ol

oFF

Set lock display

14

® \When the set value was likely to be changed during the Set data lock state

A character will be shown on the Set value (SV) display unit to show the lock mode
when any of <MODE, or key is pressed.

The “LLK” is displayed only while the relevant key is pressed. Releasing the finger
from the key will return the display to the original.
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Example 1: “Event 1 set value” screen when the Parameter setting mode is locked.

Parameter setting mode
Event 1 set value MODE, : Event 1 set value

Ciso | When any of the key is pressed - Cis |
v | > v |
1IN < - I l"l_l
o Release the finger to return LLL .

Set lock state

Example 2: “PV/SV monitor” screen when the SV setting mode is locked
(Direct method is selected in Function block No. 11 (Engineering mode))

Monitor & SV setting mode
Event 1 set value MODE, : Event 1 set value

=M1 M When any of the key is pressed | aman

e o
M rie : L rH
oo Release the finger to return Ll *_

Set lock state
[LL] Switching the Set data lock is available anytime irrespective or RUN or STOP state.

[L] Parameter switching is available during the Set data lock state for checking the
data. When the SV setting mode is locked, the Set value (SV) setting screen in
the SV setting mode will not be displayed.

LL] Even during the Set data lock state, setting through the communication (optional
function) and selection of functions by the FUNC key is possible. It should be
noted that when the parameters in the Engineering mode are changed, the
instrument must be stopped (or stay in the STOP mode).

Parameter setting

® Set data unlock/lock transfer [Setting Lock Mode]

Parameter symbol Data range Factory set value

| — 1/ oFF: Unlock state oFF
Lol on: Lock state

® Set lock level [Setting Lock Mode]

Parameter symbol Data range Factory set value

) 1/ Set Lock/Unlock at each digit. 00000
4

171
[ AW 00000 <— sv display

0: Unlock
AL 1: Lock
SV setting mode* + Parameter select mode
* Set value (SV), Interlock release
Operation transfer mode
Parameter setting mode
Setup setting mode

Engineering mode

® Arealock [Setting Lock Mode]

Parameter symbol Data range Factory set value

locked.
1: Memory area is not adjustable when the setting data is
locked. (Memory area transfer mode is not displayed)

P 0 l': Y 0: Memory area is adjustable when the setting data is 0
[N AN A
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Setting procedure

Set data lock can be found in the Set data lock mode.

Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer Set lock level Area lock
a0nM SET | s GET, N YAy SET — ) 1/ Ger
C'E.u € o Lol €D o LIy €D 5 F/HE.I_:\ €D
M| (@secor 'C r nonrr InInInInlnl
LU e ar ([N N[ W] ([N N[
Set the Set data Set the Set lock level Set the Area lock

unlock/lock transfer

*Press the €D key until ( Setting end )4
Parameter setting mode is
displayed. Keep pressing . :
without releasing your * Next parameter is displayed.
finger from the key to enter « Press &) and <§10DE keys simultaneously to return to the
the Setting lock mode. Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the

Measured value (PV)/Set value (SV) Monitor.)

10.10 Initializing the Set Data

The set values can be initialized when all the set values need to be reset.

Description of function

When the pass code is entered in Function block No. 91: Initialize screen (Engineering
mode), all the set values are initialized and reset to the factory set values.

[LL] This action initializes and erases all the set values set so far. Record your
setting separately if necessary. 3. Parameter List has a field for user set values
which can be used for recording.

Parameter setting

® |Initialization [Engineering Mode: Function block No. 91 (Fn5 /)]

Parameter symbol Data range Factory set value

ICC 1225: Start initialization 0
o Other values: Set values are maintained
After the initialization, this instrument is restarted. This
setting will automatically go back to zero.
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Setting procedure

“Press the G<Dkey untll Parameter setting mode is
displayed. Keep pressing without releasing your finger

To enter the Engineering mode from the key to enter the Setting lock mode.
Monitor & SV setting mode Setting lock mode
PV/SV monitor Set data unlock/lock transfer
() = =
EBE@sec.ormore*L LDL,’( = LDL"‘/ @+<MODE
M - -

Lock state Unlock state

Operation transfer mode
RUN/STOP transfer

|
|
|
|
|
|
MODE @ED + <MODE i
|
|
)

(2 sg. or more) o Q ,/ 5 ;—T’ ,/ 5 (2 sec. or more)

Y

¢
|
[
! LiL] [« o aF -
[
[
[
[
|
|

~Ur &l aP
X RUN STOP
¥
Engineering mode Engineering mode
Function block No.10 Function block No.91 FUNC key
[Dispiay] [Key operation] assignment
— 1"l — I
Fr iU J‘FB I €D | obF| €
dSP 545 ool
Set the FUNC key
assignment

{ Setlingend )=

* Next parameter is displayed.

¢ Press <) and {MODE keys simultanecusly fo retumn to the
Measured value (PV)/Set value (SV) Monitor.

(The MONI key may be pressed to return to the
Measured value (PV)/Set value (SV) Monitor.)

+ Select RUN on the RUN/STOP transfer.
* Select lock on the Set data unlock/lock transfer.
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TLV EXPRESS LIMITED WARRANTY

Subiject to the limitations set forth below, TLV CO., LTD., a Japanese corporation

(“TLV"), warrants that products which are sold by it, TLV International Inc. (“TII”) or one of
its group companies excluding TLV Corporation (a corporation of the United States of
America), (hereinafter the “Products”) are designed and manufactured by TLV, conform
to the specifications published by TLV for the corresponding part numbers (the
“Specifications”) and are free from defective workmanship and materials. The party
from whom the Products were purchased shall be known hereinafter as the “Seller”. With
regard to products or components manufactured by unrelated third parties (the
“‘Components”), TLV provides no warranty other than the warranty from the third party
manufacturer(s), if any.

Exceptions to Warranty

This warranty does not cover defects or failures caused by:
1. improper shipping, installation, use, handling, etc., by persons other than TLV,
TIl or TLV group company personnel, or service representatives authorized by
TLV; or
dirt, scale or rust, etc.; or
3. improper disassembly and reassembly, or inadequate inspection and
maintenance by persons other than TLV or TLV group company personnel, or
service representatives authorized by TLV; or
disasters or forces of nature or Acts of God; or
5. abuse, abnormal use, accidents or any other cause beyond the control of TLV,
TIl or TLV group companies; or
improper storage, maintenance or repair; or
7. operation of the Products not in accordance with instructions issued with the
Products or with accepted industry practices; or

8. use for a purpose or in a manner for which the Products were not intended; or

9. use of the Products in a manner inconsistent with the Specifications; or

10. use of the Products with Hazardous Fluids (fluids other than steam, air, water,
nitrogen, carbon dioxide and inert gases (helium, neon, argon, krypton, xenon
and radon)); or

11. failure to follow the instructions contained in the TLV Instruction Manual for the
Product.

N

B

o

Duration of Warranty

This warranty is effective for a period of one (1) year after delivery of Products to the
first end user.

Exclusive Remedy

THE EXCLUSIVE REMEDY UNDER THIS WARRANTY, UNDER ANY EXPRESS WARRANTY
OR UNDER ANY IMPLIED WARRANTIES NOT NEGATED HEREBY (INCLUDING THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE), IS REPLACEMENT; PROVIDED: (a) THE CLAIMED DEFECT IS REPORTED TO
THE SELLER IN WRITING WITHIN THE WARRANTY PERIOD, INCLUDING A DETAILED
WRITTEN DESCRIPTION OF THE CLAIMED DEFECT AND HOW AND WHEN THE
CLAIMED DEFECTIVE PRODUCT WAS USED; AND (b) THE CLAIMED DEFECTIVE
PRODUCT AND A COPY OF THE PURCHASE INVOICE IS RETURNED TO THE SELLER,
FREIGHT AND TRANSPORTATION COSTS PREPAID, UNDER A RETURN MATERIAL
AUTHORIZATION AND TRACKING NUMBER ISSUED BY THE SELLER. ALL LABOR
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COSTS, SHIPPING COSTS, AND TRANSPORTATION COSTS ASSOCIATED WITH THE
RETURN OR REPLACEMENT OF THE CLAIMED DEFECTIVE PRODUCT ARE SOLELY THE
RESPONSIBILITY OF BUYER OR THE FIRST END USER. THE SELLER RESERVES THE
RIGHT TO INSPECT ON THE FIRST END USER’S SITE ANY PRODUCTS CLAIMED TO BE
DEFECTIVE BEFORE ISSUING A RETURN MATERIAL AUTHORIZATION. SHOULD SUCH
INSPECTION REVEAL, IN THE SELLER’S REASONABLE DISCRETION, THAT THE
CLAIMED DEFECT IS NOT COVERED BY THIS WARRANTY, THE PARTY ASSERTING
THIS WARRANTY SHALL PAY THE SELLER FOR THE TIME AND EXPENSES RELATED TO
SUCH ON-SITE INSPECTION.

Exclusion of Consequential and Incidental Damages

IT IS SPECIFICALLY ACKNOWLEDGED THAT THIS WARRANTY, ANY OTHER EXPRESS
WARRANTY NOT NEGATED HEREBY, AND ANY IMPLIED WARRANTY NOT NEGATED
HEREBY, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE, DO NOT COVER, AND NEITHER TLV, TII NOR ITS TLV
GROUP COMPANIES WILL IN ANY EVENT BE LIABLE FOR, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, INCLUDING, BUT NOT LIMITED TO LOST PROFITS, THE
COST OF DISASSEMBLY AND SHIPMENT OF THE DEFECTIVE PRODUCT, INJURY TO
OTHER PROPERTY, DAMAGE TO BUYER’S OR THE FIRST END USER’S PRODUCT,
DAMAGE TO BUYER’S OR THE FIRST END USER’S PROCESSES, LOSS OF USE, OR
OTHER COMMERCIAL LOSSES. WHERE, DUE TO OPERATION OF LAW,
CONSEQUENTIAL AND INCIDENTAL DAMAGES UNDER THIS WARRANTY, UNDER ANY
OTHER EXPRESS WARRANTY NOT NEGATED HEREBY OR UNDER ANY IMPLIED
WARRANTY NOT NEGATED HEREBY (INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) CANNOT BE
EXCLUDED, SUCH DAMAGES ARE EXPRESSLY LIMITED IN AMOUNT TO THE
PURCHASE PRICE OF THE DEFECTIVE PRODUCT. THIS EXCLUSION OF
CONSEQUENTIAL AND INCIDENTAL DAMAGES, AND THE PROVISION OF THIS
WARRANTY LIMITING REMEDIES HEREUNDER TO REPLACEMENT, ARE INDEPENDENT
PROVISIONS, AND ANY DETERMINATION THAT THE LIMITATION OF REMEDIES FAILS
OF ITS ESSENTIAL PURPOSE OR ANY OTHER DETERMINATION THAT EITHER OF THE
ABOVE REMEDIES IS UNENFORCEABLE, SHALL NOT BE CONSTRUED TO MAKE THE
OTHER PROVISIONS UNENFORCEABLE.

Exclusion of Other Warranties

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
AND ALL OTHER WARRANTIES, INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
ARE EXPRESSLY DISCLAIMED.

Severability

Any provision of this warranty which is invalid, prohibited or unenforceable in any
jurisdiction shall, as to such jurisdiction, be ineffective to the extent of such invalidity,
prohibition or unenforceability without invalidating the remaining provisions hereof,
and any such invalidity, prohibition or unenforceability in any such jurisdiction shall
not invalidate or render unenforceable such provision in any other jurisdiction.
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Service

For Service or Technical Assistance: Contact your TLV representative or your TLV office.

In Europe:

TLWV/ EURO ENGINEERING GmbH
Daimler-Benz-Stral3e 16-18, 74915 Waibstadt, Germany

TLV. EURO ENGINEERING UK LTD.

Units 7 & 8, Furlong Business Park, Bishops Cleeve, Gloucestershire GL52
8TW, U.K.

TLV EURO ENGINEERING FRANCE SARL

Parc d’Ariane 2, bat. C, 290 rue Ferdinand Perrier, 69800 Saint Priest,
France

In North America:

TLV CORPORATION

13901 South Lakes Drive, Charlotte, NC 28273-6790, U.S.A.
In Mexico and Latin America:

TLV. ENGINEERING S. A. DE C.V.

Av. Jesus del Monte 39-B-1001, Col. Hda. de las Palmas, Huixquilucan,
Edo. de México, 52763, Mexico

In Oceania:

TW PTY LIMITED

Unit 8, 137-145 Rooks Road, Nunawading, Victoria 3131, Australia
In East Asia:

TW PTELTD

36 Kaki Bukit Place, #02-01/02, Singapore 416214

TW/ SHANGHAI CO., LTD.

Room 5406, No. 103 Cao Bao Road, Shanghai, China 200233

TLV ENGINEERING SDN. BHD.

No.16, Jalan MJ14, Taman Industri Meranti Jaya, 47120 Puchong,
Selangor, Malaysia

TLV PRIVATE LIMITED

252/94 (K-L) 17th Floor, Muang Thai-Phatra Complex Tower B,
Rachadaphisek Road, Huaykwang, Bangkok 10310, Thailand

TLV INC.

#302-1 Bundang Technopark B, 723 Pangyo-ro, Bundang, Seongnam,
Gyeonggi, 13511, Korea

In the Middle East:

TLV ENGINEERING FZCO

Building 2W, No. M002, PO Box 371684, Dubai Airport Free Zone, Dubai, UAE
In Other Countries:

TLV INTERNATIONAL, INC.

881 Nagasuna, Noguchi, Kakogawa, Hyogo 675-8511, Japan
Manufacturer:

TLV co,LTD.

881 Nagasuna, Noguchi, Kakogawa, Hyogo 675-8511, Japan

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Tel:
Fax:

Email:

Tel:
Fax:

Tel:
Fax:

[49]-(0)7263-9150-0
[49]-(0)7263-9150-50

[44]-(0)1242-227223
[44]-(0)1242-223077

[33]-(0)4-72482222
[33]-(0)4-72482220

[1]-704-597-9070
[1]-704-583-1610

[52]-55-5359-7949
[52]-55-5359-7585

[61]-(0)3-9873 5610
[61]-(0)3-9873 5010

[65]-6747 4600
[65]-6742 0345

[86]-(0)21-6482-8622
[86]-(0)21-6482-8623

[60]-3-8065-2928
[60]-3-8065-2923

[66]-2-693-3799
[66]-2-693-3979

[82]-(0)31-726-2105
[82]-(0)31-726-2195

sales-me@tlv.co.jp

[81]-(0)79-427-1818
[81]-(0)79-425-1167

[81]-(0)79-422-1122
[81]-(0)79-422-0112
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