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Thank you for purchasing this RKC product. In order to achieve maximum performance and ensure
proper operation of your new instrument, carefully read all the instructions in this manual. Please
place the manual in a convenient location for easy reference.

NOTICE

® 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 purpose of illustration.

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

® RKC 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.

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

/\[ WARNING

® An external protection device must be installed if failure of this instrument
could result in damage to the instrument, equipment or injury to personnel.

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

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

® RKC is not responsible if this instrument is repaired, modified or
disassembled by other than factory-approved personnel. Malfunction can
occur and warranty is void under these conditions.
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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.)

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 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 by operating personnel.

All precautions described in this manual should be taken to avoid damage to the
instrument or equipment.

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

All wiring must be completed before power is turned on to prevent electric shock,
instrument failure, or incorrect action.

The power must be turned off before repairing work for input break and output failure
including replacement of sensor, contactor or SSR, and all wiring must be completed
before power is turned on again.

To prevent instrument damage or failure, protect the power line and the input/output lines
from high currents with a protection device such as fuse, circuit breaker, etc.

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 dispensation.

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 will occur. Use a soft, dry cloth to remove stains from the instrument.

To avoid damage to instrument display, do not rub with an abrasive material or push front
panel with a hard object.

Do not connect modular connectors to telephone line.

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.

FOR PROPER DISPOSAL

® When disposing of each part used for this instrument, always follows the procedure for
disposing of industrial wastes stipulated by the respective local community.
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SYMBOLS

Safety Symbols:

WARNING |: This mark indicates precautions that must be taken if there is danger of electric
shock, fire, etc., which could result in loss of life or injury.

CAUTION || : This mark indicates that if these precautions and operating procedures are not

taken, damage to the instrument may result.

: This mark indicates that all precautions should be taken for safe usage.

: This mark indicates important information on installation, handling and operating

procedures.

m : This mark indicates supplemental information on installation, handling and
operating procedures.

: This mark indicates where additional information may be located.

Character Symbols:

0 1 2 3 4 5 6 7 8 9 | Minus | Period
gyl 34 4567 HH 9 -

A |B()| C ¢ |D@)| E F | G | H | J K
A6l c|dEFILIH|T |JFE
L | M [Nm|O@©| P |Q(@|R(@| S T t U u
LinlnlolP 9 57 EIU|U

\ w X Y Z Degree 7 Dash

Dim lighting

Bright lighting

0o

—~
~N

e

Flashing

—
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DOCUMENT CONFIGURATION

There are six manuals pertaining to this product. Please be sure to read all manuals specific to your
application requirements. If you do not have a necessary manual, please contact RKC sales office, the
agent, or download from the official RKC website.

The following manuals can be downloaded from the official RKC website:
http://www.rkcinst.com/english/manual load.htm.

Manual

Manual Number

Remarks

FB100 Installation Manual

IMRO1IWI12-EO

This manual is enclosed with instrument.

This manual explains the mounting and wiring,
front panel name, and the operation mode
outline.

FB100 Quick Operation Manual

IMROIWI13-EO

This manual is enclosed with instrument.
This manual explains the basic key operation,
mode menu, and data setting.

FB100 Parameter List

IMROIWI14-EO

This manual is enclosed with instrument.
This list is a compilation of the parameter data
of each mode.

FB100 Communication Quick Manual

IMROIWI15-EO]

This manual is enclosed with instrument.

(Only FB100 provided with the communication
function)

This manual explains the connection method
with host computer, communication
parameters, and communication data (except
for parameters in Engineering Mode).

FB100 Instruction Manual

IMR01W16-E4

This Manual.

This manual explains the method of

the mounting and wiring, the operation of
various functions, and troubleshooting.

FB100/FB400/FB900
Communication Instruction Manual *

IMRO1WO04-EO

This manual explains RKC communication
protocol (ANSI X3.28-1976), Modbus, and
relating to the communication parameters
setting.

* Sold separately

L] Read this manual carefully before operating the instrument. Please place the manual in a

convenient location for easy reference.
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1. OUTLINE

1.1 Features

This chapter describes features, package contents and model code, etc. The digital controller of this
high performance type has the following features:

B Panel space saving: 74 mm depth

B Selectable sampling time among 50ms, 100ms, and 250 ms.
Selectable sampling time makes the FB100 suitable for any application ranging from pressure control requiring
fast response to precise control requiring highest resolution. (Factory setting: 100 ms)

B Selectable PID control algorithm

PID control algorithm is selectable in the FB100 to achieve the most precise control for various applications.
PV derivative PID : suitable for fixed setpoint control (Factory setting)

Deviation derivative PID : suitable for ramp control using ramp-to-setpoint function and cascade control.

B Advanced Heat/Cool PID algorithm with Undershoot Suppression

B Startup tuning to eliminate time for autotuning

B Mode switching can be performed directly (Direct key)
Control RUN/STOP, Auto/Manual, Remote/Local, Memory area, or monitor transfer can be selected.
(Factory set value: Auto/Manual transfer)

B Up to 8 recipes (multi-memory area) or Ramp/Soak control
FB100 can store up to 8 sets of control parameters. Ramp/Soak control is available by using the memory area
function.

B Easy maintenance
The internal assembly of the FB100 can be removed from the front.

B NEMA4X and IP66 waterproof and dustproof protection for severe environments.
(standard)

B Two communication ports (optional)

e Host communication can be performed with a host computer or host device such as an operation panel.
(Communication 1)

e Group operation such as cascade control and ratio setting is possible using only Intercontroller communication; it
is not necessary to use communication with a host computer or analog signals such as remote setting input and
transmission output.

(Communication 1 or Communication 2)

B Easy-setup and Data Monitoring via a standard data port

The FB100 have the loader port (provided as standard) to connect to a PC USB port with
Windows98SE/2000/XP.

The standard port allows setup and data logging to be managed by the PC. The FB100 is recognized as an
external device on the PC.

[“WinUCI” software for setup & data logging is free. Simply download “WinUCI" from the official RKC website
(www.rkcinst.com).]
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1.2 Checking the Product

1. OUTLINE

Before using this product, check each of the following:

® Model code

® Check that there are no scratches or breakage in external appearance (case, front panel, or terminal, etc.)
® Check that all of the items delivered are complete. (Refer to below)

Terminal cover (KCA100-517)

order quantity

Accessories QTY Remarks
O Instrument 1
O Mounting brackets (with screw) 2
O Seal (SAP-379) 1
O Case rubber packing (KRB100-39) 1 For waterproof/dustproof
O Installation Manual (IMRO1W12-E[) 1 Enclosed with instrument
O Quick Operation Manual (IMRO1W13-E) 1 Enclosed with instrument
O Parameter List IMRO1W14-E) 1 Enclosed with instrument
O Communication Quick Manual IMRO1W15-E) 1 Enclosed with instrument
(with communication function )
O Instruction Manual (IMRO1W16-E4) 1 This manual This manual can be downloaded
(sold separately) | from the official RKC website:
http://www.rkcinst.com/english/
Communication Instruction Manual (IMR0O1W04-E[]) 1 Sold separately manual_load.htm.
Depending on the

Optional (sold separately)

O Front cover (KRB100-36)

Depending on the
order quantity

Optional (sold separately)

O Current transformer
(CTL-6-P-N [for 0 to 30 A] or
CTL-12-S56-10L-N [for 0 to 100 A])

Depending on the
order quantity

Optional (sold separately)

Ll 1f any of the products are missing, damaged, or if your manual is incomplete, please contact

RKC sales office or the agent.

IMRO1W16-E4
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1. OUTLINE

1.3 Model Code

Check that the product received is correctly specified by referring to the following model code list:
If the product is not identical to the specifications, please contact RKC sales office or the agent.

B Suffix code

FB100—0O O—0Ox0/0 O-—0O OO0y
Mm@e @ @ 66 7O 6 O

Suffix code

Specifications Hardware coding only  |Quick start code 1

M@ [ | @ [G)](®6) ) (8)

9)

Relay contact output

Voltage pulse output

Voltage output (0 to 5V DC)

Voltage output (0 to 10 V DC)

Output 1 (OUT1) Voltage output (1 to 5V DC)

Current output (0 to 20 mA DC)

Current output (4 to 20 mA DC)

Triac output

Old|o|(N|lo|ja|ls|< (2

Open collector output

None

Relay contact output

Voltage pulse output

Voltage output (0 to 5V DC)

Voltage output (0 to 10 V DC
Output 2 (OUT2) oltage output (0 to )

Voltage output (1 to 5V DC)

Current output (0 to 20 mA DC)

Current output (4 to 20 mA DC)

Triac output

Old|o|(~N|o|als|<|Z(z2

Open collector output

24 V AC/DC 3

Power supply voltage

100to0 240V AC 4

None

Digital input (5 points)

Digital input (2 points) + Remote setting input

Digital input (2 points) + Feedback resistance input

Digital input (2 points) + CT input (2 points)

Digital input (3 points) + Communication (1 point)

Digital input (1 point) + Communication (1 point) + CT input (1 point)

. . Communication (2 points) *
Optional function

Communication (1 point) + CT input (2 points)

Communication (1 point) + Digital input (1 point) + Remote setting input

Digital input (1 point) + Remote setting input + Transmission output [Voltage output (0 to 1 V DC)

Digital input (1 point) + Remote setting input + Transmission output [Voltage output (0 to 5 V DC)

Digital input (1 point) + Remote setting input + Transmission output [Voltage output (0 to 10 V DC)

Digital input (1 point) + Remote setting input + Transmission output [Current output (0 to 20 mA DC)

o(N|lojlo|s|w|lc|I(@|MMO|O|w|>|Z2

)
)
Digital input (1 point) + Remote setting input + Transmission output [Voltage output (1 to 5V DC)
)
)

Digital input (1 point) + Remote setting input + Transmission output [Current output (4 to 20 mA DC)

White case N
Case color

Black case A

No quick start code (Configured at factory set value) N

Quick start code Specify quick start code 1 1

Specify quick start code 1 and 2 (Refer to page 1-6) 2

No specify quick start code 1 No code

PID control with AT (Reverse action)

PID control with AT (Direct action)

Control Method Heat/Cool PID control with AT

[Quick start code 1] Heat/Cool PID control with AT (for Extruder [air cooling])

Heat/Cool PID control with AT (for Extruder [water cooling])

Position proportioning PID control without FBR (Reverse action)

O|N[S|>»|®|O|m

Position proportioning PID control without FBR (Direct action)

Measured input and Range | No specify quick start code 1 No code

[Quick start code 1] Refer to Range Code Table. ooo

Instrument specification Version symbol

When the optional function code "G" is selected, the factory set value of Communication 2 becomes Intercontroller communication.
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1.3 Model Code

® Range Code Table
[Thermocouple (TC) input, RTD input]

[Voltage input, Current input]

IMRO1W16-E4

Type Code Measured range Code Measured range Type Code Measured range
K35 |-200.0 to +400.0 °C KC4 |-328.0 to +400.0 °F 0to 10 mvV DC 101
K40 |-200.0 to +800.0 °C KC6 |-250.0 to +800.0 °F 0to 100 mV DC 201
K41 |-200 to +1372 °C KC5 |-328 to +2502 °F Oto1VDC 301
K K09 (0.0 to 400.0 °C KA4 (0.0 to 800.0 °F 0to5VDC 401 Programmable range
K10 |0.0 to 800.0 °C KA1 |0 to 800 °F 0to 10V DC 501 —-19999 to +19999
K02 [0 to 400 °C KA2 |0 to 1600 °F 1to5VDC 601 [The decimal point position is selectable]
K04 |0 to 800 °C 0to 20 mADC 701 (Factory set value: 0.0 to 100.0 %)
J27 (-200.0 to +400.0 °C JC6 [-328.0 to +1200.0 °F 4to 20 mA DC 801
J32 [-200.0 to +800.0 °C JC7 [-200.0 to +700.0 °F -100 to +100 mV DC 901
J15 [-200 to +1200 °C JB9 |-328to +2192 °F -1to+1VDC 902
J J08 (0.0 to 400.0 °C JB6 (0.0 to 800.0 °F -10to +10 mV DC 903
J09 (0.0 to 800.0 °C JA1 [0 to 800 °F
J02 [0to 400 °C JA2 |0 to 1600 °F
J04 [0to 800 °C
T T19 |-200.0 to +400.0 °C TC2 |-328.0to +752.0 °F
E E21 |-200.0 to +700.0 °C EA9 [-328.0 to +1292.0 °F
E06 |-200 to +1000 °C EB1 [-328 to +1832 °F
S S06 |-50to +1768 °C SA7 |-58 to +3214 °F
R RO7 |-50to +1768 °C RA7 |-58 to +3214 °F
B B03 |0 to 1800 °C BB2 |0to 3272 °F
N NO2 |0 to 1300 °C NA7 |0 to 3272 °F
PLII A02 [0to 1390 °C AA2 |0 to 2534 °F
W5Re/W26Re| WO3 |0 to 2300 °C WA2 |0 to 4200 °F
U U04 |0.0 to 600.0 °C UB2 |32.0to 1112.0 °F
L L04 [0.0to 900.0 °C LA9 |32.0to 1652.0 °F
Pt100 D34 |-100.00 to +100.00 °C | DD1 |-200.0 to +200.0 °F
D21 |-200.0 to +200.0 °C DC8 |[-199.99 to +199.99 °F
D35 |-200.0 to +850.0 °C DC9 |-328.0 to +1562.0 °F
JPt100 P29 (-100.00 to +100.00 °C PC8 [-199.99 to +199.99 °F
P30 |-200.0 to +640.0 °C PC9 |-328.0to +1184.0 °F
PD1 |-200.0 to +200.0 °F
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1.3 Model Code

B Quick start code 2 (Initial setting code)

Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as
specified by the customer. Quick start code is not necessarily specified when ordering, unless the
preset is requested. These parameters are software selectable items and can be re-programmed in the
field via the manual.

OO0 00 0-0000-0 0
(1 @ @ @ )6 (7) (8) (9

Specifications Quick start code 2 (Initial setting code)

(1) (2) (3) (4) (5) (6) (7) (8)
OUT1, OUT2, DO1, DO2 (Refer to Output Assignment Code Table) | OO
DI1 to DI5 (Refer to Digital Input Assignment Code Table)

Voltage input (0 to 10 mV DC)

Voltage input (0 to 100 mV DC)

Voltage input (0 to 1V DC)

Voltage input (0 to 5 V DC)

Voltage input (0 to 10 V DC)

Voltage input (1 to 5V DC)

Current input (0 to 20 mA DC)

Current input (4 to 20 mA DC)

None N
Refer to Event Type Code Table
None N
Refer to Event Type Code Table [m]
None N
Refer to Event Type Code Table
None N
Refer to Event Type Code Table
Control loop break alarm (LBA) 5
CT1 (none), CT2 (none)

CT1 (CTL-6-P-N), CT2 (none)

CT1 (CTL-12-S56-10L-N), CT2 (none)

CT1 (CTL-6-P-N), CT2 (CTL-6-P-N)

CT1 (CTL-12-S56-10L-N), CT2 (CTL-12-S56-10L-N)

None

RKC communication (ANSI X3.28-1976)

Modbus

Intercontroller communication

Output assignment

u]
m]

Digital input assignment

Remote setting input '

o(N|lojla|~|[wN|~

Event function 1 (EV1)

Event function 2 (EV2)

Event function 3 (EV3)

Event function 4 (EV4)

CT type

Cl|Hd|w|(o|(=z

Communication 1 protocol

> (N(=|Z

" Specify "8" when the remote setting input signal is not used.
2 Selectable in the case of optional function codes E, F, H, and J.

® Output Assignment Code Table

Code Output 1 (OUT1) Output 2 (OUT2) Digital output 1 (DO1) Digital output 2 (DO2)

01 Control output 1 Control output 2 Event output 1 (EV1) Event output 2 (EV2)

02 Control output 1 Control output 2 Event output 1 (EV1) Event output 4 (EV4)

03 Control output 1 Control output 2 Event output 1 (EV1) Heater break alarm (HBA) output
04 Control output 1 Control output 2 Event output 1 (EV1) FAIL output (De-energized)
05 Control output 1 Control output 2 Event output 4 (EV4) Heater break alarm (HBA) output
06 Control output 1 Control output 2 Event output 4 (EV4) FAIL output (De-energized)
07 Control output 1 Control output 2 Heater break alarm (HBA) output FAIL output (De-energized)
08 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) Event output 2 (EV2)

09 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) Event output 4 (EV4)

10 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) FAIL output (De-energized)

11 Control output 1 Heater break alarm (HBA) output Event output 4 (EV4) FAIL output (De-energized)
12 Control output 1 FAIL output (De-energized) Event output 1 (EV1) Event output 2 (EV2)

13 Control output 1 FAIL output (De-energized) Event output 1 (EV1) Event output 4 (EV4)

14 Control output 1 Event output 1 (EV1) Event output 2 (EV2) Event output 3 (EV3)

15 Control output 1 Event output 4 (EV4) Event output 1 (EV1) Event output 2 (EV2)

* Energized/De-energized is configurable except for the FAIL output. (Factory shipment: Energized)
* When Current transformer (CT) input is two-point input, Heater break alarm (HBA) output is OR output.

« Invalid for a non-existing output/event function.

* When used as Heat/Cool PID control, select any code of 1 to 7.
« For Position proportioning PID control, output 1 (OUT1) is open-side output and output 2 (OUT2) is close-side output, regardless of the above selection.

1-6
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1.3 Model Code

® Digital Input Assignment Code Table

Code Digital input 1 Digital input 2 Digital input 3 Digital input 4 Digital input 5 Selectable
(DI1) (DI2) (DI3) (DI4) (DI5) Optional function
01 Unused Unused Unused Unused Unused —
02 Memory area number selection (1 to 8) Memory area set RUN/STOP transfer
03 Memory area number selection (1 to 8) Memory area set Unused
04 Memory area number selection (1 to 8) Memory area set Auto/Manual transfer
05 Memory area number selection (1 to 8) Memory area set Interlock release
06 Memory area number selection (1 to 8) RUN/STOP transfer Unused A
07 Memory area number selection (1 to 8) RUN/STOP transfer Auto/Manual transfer
08 Memory area number selection (1 to 8) RUN/STOP transfer Interlock release
09 Memory area number selection (1 to 8) Unused Auto/Manual transfer
10 Memory area number selection (1 to 8) Unused Interlock release
1 Memory area number selection (1 to 8) Auto/Manual transfer Interlock release
12 Memory area number selection (1 to 8)
13 RUN/STOP transfer Remote/Local transfer * Auto/Manual transfer
14 RUN/STOP transfer Remote/Local transfer * Interlock release AE
15 RUN/STOP transfer Auto/Manual transfer Interlock release
16 Remote/Local transfer * Auto/Manual transfer Interlock release
17 RUN/STOP transfer Remote/Local transfer *
18 RUN/STOP transfer Auto/Manual transfer
19 RUN/STOP transfer Interlock release
A/B,C,D,E
20 Remote/Local transfer * Auto/Manual transfer
21 Remote/Local transfer * Interlock release
22 Auto/Manual transfer Interlock release
23 RUN/STOP transfer
24 Remote/Local transfer * A, B,C,D,EF,J,
25 Auto/Manual transfer 3,4,5,6,7,8
26 Interlock release
Memory area set: Switches to the memory area specified in DI1 — DI3 when the contact goes from open to closed.
* When the optional function code A, C or D is selected, the Remote/Local transfer is invalid.
® Event Type Code Table
Code Type Code Type Code Type
A Deviation high H Process high \ SV high
B Deviation low J Process low w SV low
C Deviation high/low K Process high with hold action 1 MV1 high [heat-side]
D Band L Process low with hold action 2 MV1 low [heat-side]
E Deviation high with hold action Q Deviation high with re-hold action 3 MV2 high [cool-side]
F Deviation low with hold action R Deviation low with re-hold action 4 MV2 low [cool-side]
G Deviation high/low with hold action T Deviation high/low with re-hold action
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1. OUTLINE

1.4 Parts Description

This section describes various display units and the key functions.

B Front Panel View

Manual (MAN) mode lamp (Green)

Remote (REM) mode lamp (Green)

Measured value (PV)
display

Memory area display

Manipulated output (MV) — |

lamp (Green)/

Direct keys

Set (SET) key

Shift key

® Display units

v v

v OC:Z’}M%QﬂRE%QﬁATf:U Autotuning (AT) lamp (Green)

mEA&?U° iajqjgﬂ || Setvalue (SV) display

Qe lalmyulaly

Clow DB || output (OUT1, OUT2) lamp (Green)

L [0_UT1_0U_T2_DOlD_02___AIM_:: Digital output (DO1, DO2) lamp (Green)
| MO TIITITOTO0, || Alam (ALM) lamp (Red)

SET) <4°DE V| | /\ Bar graph display

A A A A

——— Up key
Down key

Measured value (PV) display  [Green] | Displays Measured value (PV) or various parameters’ symbols.

Set value (SV) display [Orange] | Displays Set value (SV), Manipulated output value (MV) or various
parameters’ set values.

Memory area display [Orange] | Displays memory area number (1 to 8).

® Indication lamps

Manual (MAN) mode lamp [Green] | Lights when operated in manual mode.

Remote (REM) mode lamp [Green] | Lights when operated in remote mode.

Autotuning (AT) lamp [Green] | Flashes when Autotuning is activated.
(After autotuning is completed: AT lamp will go out)

Manipulated output (MV) lamp  [Green] | Lights when operated in Manual mode. In this case, the Set value (SV) display
shows the Manipulated output value (MV).

Output (OUT1, OUT2) lamp [Green] | Lights when the output corresponding to each lamp is ON.

® Lamp indication becomes as follows for current output or voltage output:

For an output of less than 0 %: Extinguished
For an output of more than 0 % but less than 100 %: Dimly lit
For an output of more than 100 %: Lit

Digital output (DO1, DO2) lamp [Green]

Lights when the output corresponding to each lamp is ON.

Alarm (ALM) lamp

[Red]

Lights when alarm (Event or Heater break alarm [HBA]) is turned ON.
The type of alarm which is on can be checked on the event monitor screen.

m These lamps work with event outputs (event function, HBA function, LBA function) which are assigned to OUT, DO

and ALM.
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1.4 Parts Description

® Bar graph display [Green]

Manipulated output
values (MV1, MV2)

[Factory set value]

Displays the Manipulated output value (MV) [In the case of Position proportioning PID control,
refer to below.]. When Manipulated output value (MV) is at 0 % or less, the left-end dot of the
bar-graph flashes. When MV exceeds 100 %, the right-end dot flashes.

[Example] 0 100

50
BRER000000

® Heat/Cool PID control:

When both OUT1 and OUT2 light, this means overlapping, but in this case the bar graph
displays only the Manipulated output value (MV1) [heat-side].

® Position proportioning PID control:
[With FBR input]
Displays the FBR input value (0.0 to 100.0 %).
[Without FBR input]
Cannot be used as a bar graph. The bar graph displays the over-scaled state (an output of more
than 100 %). In this case, it is recommended to be set to “No display.”
[Example] 0 J00

50
AL/
( RRRRRRRRY

/T
Flash\ngj

Measured value (PV)

Displays the Measured value (PV). Scaling is available within the input range (Input scale low to
Input scale high).

[Example] 0 100

50
IR0 00000

Set value (SV) monitor

Displays the Set value (SV). Scaling is available within the input range (Input scale low to Input
scale high). Remote mode: Displays the remote setting value.
[Example] 0 100

50
ERER000000

Deviation value

Displays the deviation between the Measured value (PV) and the Set value (SV). When the
Deviation display is selected, the dots at both ends of bar-graph light. A display resolution per
dot is settable. (Bar graph display resolution: Refer to P. 7-68)

[Example] -

0 +
1000000000

Current transformer 1
(CT1) input value
Current transformer 2
(CT2) input value

Displays the input value (current value) of CT1 or CT2. (Unit: A)
A display resolution per dot is settable. (Bar graph display resolution: Refer to P. 7-68)

[Example] 0 100

50
R0 00000

M The factory set value of the bar graph is “Manipulated output value.” Bar graph display type can be changed by the
bar graph in the Engineering mode. (Refer to P. 7-66)

® Direct keys

Pressing a direct key causes one of the operation changes below.

Auto/Manual transfer
[Factory set value]

Switching the Auto/Manual control mode between Auto mode

Monitor

Use to switch the monitor screen. Pressing the direct key while any screen other than the SV
setting & monitor mode screen is being displayed returns to the Measured value (PV)/Set value
(SV) monitor screen.

Memory area transfer

Pressing the direct key changes to Memory area transfer screen.

Remote/Local transfer

Switching the Remote/Local control mode between Remote mode and Local mode.

RUN/STOP transfer

Switching the RUN/STOP mode between RUN and STOP status.

(L8]
(AN

To avoid damage to the instrument, never use a sharp object to press keys.

The factory default setting is Auto/Manual transfer. The Direct key type can be set in “Direct key type” (P. 7-70)

of Engineering mode.

(AN

When the Direct key type is “Monitor”, the display of SV setting & monitor mode and the Direct key display are

different from the other types. (Refer to P. 5-4)

M Use/Unused of Direct key functions is programmable. (Refer to P. 7-70)

M To prevent operator error, a Direct key cannot be operated in positioning adjustment (automatic adjustment).

IMRO1W16-E4
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1.4 Parts Description

® Operation keys

@ED Set (SET) key Used for parameter calling up and set value registration.

<MODE Shift key Shift digits when settings are changed. Used to selection operation between modes.
Down key Decrease numerals.

v Keeping pressing the DOWN key makes numeric value change faster. (Manual mode)
Up key Increase numerals.

A Keeping pressing the UP key makes numeric value change faster. (Manual mode)

M To avoid damage to the instrument, never use a sharp object to press keys.

H Bottom View

Loader communication connector (Standard equipment)

L[] Use our communication converter COM-K (sold separately) to connect FB100 and personal
computer. Then, the cable (cable length: 1.5 meters) for connection between FB100 and our
communication converter COM-K is optional.

B Side view

Input select switch

1 Dip switch is used for the switching of the measured input type and
the remote setting input type.

\

—— For the remote setting input

[e]
Current input, @ . .
Voltage (low) input E Voltage (high) input

— For the measured input

I To change the input type, refer to Input type (P. 7-71), Remote setting input type (P. 7-79)
in the Engineering mode.
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1. OUTLINE

1.5 Input/Output Functions

This section describes the Input/Output functions of the instrument. To learn how to set each function,
refer to the respective page.

Measured input

|

—>|Control output 1 (Heat-side/Open-side) |

e |Contro| output 2 (Cool-side/Close-side

) |
Digital input DI1 to DI5 [optional]
(Memory area selection, Area set, RUN/STOP, E——— |Output of event function |

l

Remote/Local transfer, Auto/Manual transfer,

E——
Interlock release) |Heater break alarm output

Control
section —>|Transmission output (AO) [optional] |

|Remote setting (RS) input [optional]

< COM1 (RKC communication, Modbus, Intercontroller
|Current transformer (CT) input [optional] communication *) [optional]

COM2 (Intercontroller communication) [optional]

[

|Feedback resistance (FBR) input [optional] __X Loader communication

* Can only be selected when one-point
communication is used on the FB100.

H Input On the FB100, Measured input, Digital input (DI), Remote setting (RS) input,
Current transformer (CT) input, and Feedback resistance (FBR) input can be used.

Measured input [universal input]:

* Input groups available for measured inputs are shown in the table below. (P. 7-71)

Thermocouple | K, J, E, T, S, R, B, N, PLII, W5Re/W26Re, U, L
, RTD Pt100, JPt100
Voltage (low) input Voltage (Iow) | 0to 1 VDC, 0 to 100 mV DC, 0 to 10 mV DC,
group ~100 to +100 mV DC, —10 to +10 mV DC
Current 0to 20 mA DC, 4 to 20 mA DC
Voltage (high) input group -1to+1 VDC,0t0 5VDC,1to5VDC,0to 10V DC

[Factory set value: Thermocouple K (When quick start code “N” is specified)

* When the input type is changed, be sure to check the details of setting of the input
group transfer and the input type selection by the input select switch. (P. 7-71)

Digital input [DI1 to DI5] (optional)
* Digital input (contact input signal from the external devices) can be used for the
following functions.

DI1to 5 | Memory area selection (number of area: 1 to 8) + Area set, RUN/STOP, Remote/Local
transfer, Auto/Manual transfer, Interlock release

* For function assignment to the digital input, set the Digital input (DI) assignment
(P. 7-80) in the Engineering mode.
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1.5 Input/Output Functions

Remote setting (RS) input [universal input] (optional)
* Remote input is to change a control set point by using current or voltage input from
an external device.
* Measured input is not isolated from Remote setting (RS) input.
* Input groups available for Remote setting (RS) inputs are shown in the table below.

(P. 7-79)
Voltage (low) input and Currentinput | 0to 100 mV DC, 0 to 10 mV DC, 0 to 1 V DC
group 0to 20 mA DC, 4 to 20 mA DC
Voltage (low) input group 0to5VDC,1t05VDC,0to 10V DC

[Factory set value: Depend on model code]

* When using the Intercontroller communication (only slave controller of cascade
control and ratio setting), the Remote setting (RS) input function becomes invalid.

Current transformer (CT) input (optional)

* CT input is used for Heater break alarm function to detect a heater break or
short-circuit.

* Up to two CT inputs can be selected. (Specify when ordering)

* Two types of CT available.

CTL-6-P-N (for 0 to 30 A)
CTL-12-S56-10L-N (for 0 to 100 A)

* Measured input is not isolated from CT input.

* If there is CT input, power frequency is automatically set by the power frequency
detection function. However, no frequency may be able to be detected if at a CT
value of less than 0.5 A.

Feedback resistance (FBR) input (optional)

* When the control type is the Position proportioning PID control (with FBR input),
a valve position from the control motor can be inputted to feedback resistance.

* Measured input is not isolated from Feedback resistance (FBR) input.

* Feedback resistance (FBR) input cannot be used with Current transformer (CT)
input, Remote setting (RS) input and communication.
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1.5 Input/Output Functions

B Output Up to five outputs are available. They may be used as Control output
(OUT), Digital output (DO) or Transmission output (AO) by specifying
the output type or by activating the output assignment function.

Output 1 (OUT1), Output 2 (OUT2)

* The following output functions can be assigned to OUT1 and/or OUT2 at the
output assignment of the Engineering mode (P. 7-82):
- Control output,
- Heater break alarm output, or
- FAIL (De-energized fixed: contact opens under FAIL)
* For Heat/Cool PID control, OUT1 corresponds to the heat-side output and OUT2
corresponds to the cool-side output.
* For Position proportioning PID control, OUT1 corresponds to the open-side output
and OUT?2 corresponds to the close-side output.
* Output types available for OUT1 and OUT2 are shown in the table below.
(Specify when ordering)

Relay contact output 250 V AC 3 A (Resistive load), 30 V DC | A (Resistive load), 1a contact

Voltage pulse output 0/12 V DC (Allowable load resistance: 600  or more)

Voltage output 0to5VDC,1to5VDC,O0to 10V DC (Allowable load resistance: 1 k(2 or more)
Current output 0 to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 Q or less)
Triac output 0.5 A (Allowable load current)

Open collector output | 30 V DC or less, 100 mA (Allowable load current), Sink type

¢ There 1s not isolation between OUT1 and OUT?2.

* When OUT1 and OUT?2 can be used for relay contact output or triac output, there
is isolation between each output (OUT1, OUT2, AO).

Digital output 1, 2 (DO1, DO2)
* The following output functions can be assigned to DO1 through DO4 at the output
assignment of the Engineering mode (P. 7-82):
- Output of event function,
- Heater break alarm output, or
- FAIL (De-energized fixed: contact opens under FAIL)

* The output type for DO1 and DO?2 is relay only. (Specify when ordering)

‘ Relay contact output ‘ 250 V AC 1 A (Resistive load), 30 V DC 1 A (Resistive load), 1a contact

Transmission output (AO) [optional]

* QOutput types available for transmission output are shown in the table below.
(Specify when ordering)

Voltage output 0tol1 VDC,0to5VDC,1t05VDC,0to 10 VDC
(Allowable load resistance: 1 kQ or more)
Current output 0 to 20 mA DC, 4 to 20 mA DC (Allowable load resistance: 600 Q or less)

* Parameter values shown in the following table can be output by Transmission
output (P. 7-86). These transmission output data can be output after being scaled.

Measured value (PV) Set value (SV) monitor Deviation value
Manipulated output value (MV1) | Manipulated output value (MV2) | Set value (SV)
[heat-side] [cool-side]

Remote setting (RS) input value

* Number of output: 1 point
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1.5 Input/Output Functions

B Communication

Communication 1 (optional)

* In this case of one-point communication, Host communication or Intercontroller
communication can be selected. (This can be specified when the order is placed.)

* In this case of two-point communication, this will be for Host communication.

¢ Communication protocol is used for RKC communication (ANSI X3.28-1976) or
Modbus. (Specify when ordering)

* With Intercontroller communication, data can be exchanged between multiple
FB100/400/900 instruments without using analog signals such as Remote setting
input or Transmission output, or communication with a host computer. (Refer to
P. 6-61)

* Communication Interface: RS-485 only

* The following four functions become usable when the Intercontroller
communication is used.

Automatic temperature rise function (with learning function)
Cascade control function
Ratio setting function
Group RUN/STOP function
% For details of the Host communication, refer to the separate FB100/FB400/
FB900 Communication Instruction Manual (IMR01W04-EL]).

Communication 2 (optional)

* This can be used only for two-point communication.

* Communication 2 (COM?2) is used for the Intercontroller communication. Data can
be exchanged between two or more FB100s/400s/900s without using
communication with analog signals such as Remote setting input and Analog
output as well as with the host computer. (Refer to P. 6-61.)

* Interface: RS-485 only

* The following four functions become usable when the Intercontroller
communication is used.

Automatic temperature rise function (with learning function)
Cascade control function

Ratio setting function

Group RUN/STOP function

[Connection example]

e When one-point communication is used e When two-point communication is used
Host communication
Host
Host computer
computer o
Host communication
—
FB100 FB100 | ______ FB100 com1 COM1 COM1
com1 com1 com1 FB100 FB100 | ------ FB100
COM2 COM2 COM2
or
Intercontroller communication Intercontroller communication
N\ T (Cascade control, etc.)
FB100 FB100 | ______ FB100
COM1 COM1 COM1

1-14 IMRO1W16-E4



1.5 Input/Output Functions

Loader communication

* It is possible to manage data on the personal computer side by converting all of the

data in the FB100 into one file. '

* When starting the Loader communication, first your PC (Windows 98SE/2000/XP)
being used is necessary to be installed with the communication software .

! Use our communication converter COM-K (sold separately) to connect FB100 and your PC.
2 "WinUCI” software is free. Simply download “WinUCI” from the RKC Instrument website.

(www.rkcinst.com).

O The Loader port is only for parameter setup.

[l The Loader communication corresponds to the RKC communication protocol
“Based on ANSI X3.28-1976 subcategories 2.5 and A4.”

& For the COM-K, refer to the COM-K Instruction Manual (IMR01Z01-EO).

[Connection example]

USB cable 1 m
(COM-K accessory)

Connected to

port of a personal USB connecter

computer

-

Connected to loader
communication
connector of the
FB100

Loader
communication cable
1.5 m (W-BV-01)
[COM-K optional]

Loader = [l

[ PO USB

converter
COM-K

communication|

Do not unplug the USB cable while the ol L |

communication
connector

&
FB100 bottom view

power to the instrument is ON.

©® Communication tool WinUCI

Software operation environment: Windows 98SE/2000/XP

XGA (1024 x 768) display or greater,

Font size corresponds to “small font (Windows 98SE/2000 only)”
® Communication port of host computer

USB port: Based on USB Ver. 2.0
® Communication settings on the computer

(Values other than the communication port are fixed.)

Communication speed: 38400 bps

1

Start bit:

Data bit: 8
Parity bit: Without
Stop bit: 1

Communication port: 0 to 255

IMRO1W16-E4

Connected to loader
communication

connecter .
The device address for Loader

communication is fixed at “0.”
The setting of the device
address is disregarded.
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2. HANDLING PROCEDURE TO OPERATION

2-2

This chapter describes procedures to set operating conditions of a customer and parameter of various

setting modes.

B Setting procedure to operation

Conduct necessary setting before operation according to the procedure described below.

Mounting and Wiring

& When installing the instrument,
refer to 3. MOUNTING (P. 3-1) and Entry to data sheet
4. WIRING (P. 4-1).

=5 When group operation by using Intercontroller Use the sheet of Appendix. E,
communication is performed, refer to 6.14.1 Wiring and make record of setting
method of the Intercontroller communication data of a customer.
(P. 6-61).

<
\ 4
Power ON

v

Change from RUN to STOP

Change from RUN mode to STOP mode with the RUN/STOP transfer. (P. 6-11)
Factory set value: RUN (control start)

L]

The parameters in Engineering mode which should be set according to the application
are settable only when the controller is in STOP mode.

Setting of operating condition
(Engineering mode)

(AN

=

The parameters for controller’s basic functions in Engineering mode should be changed
according to the application before setting the parameters related to operation.

Be sure to check the parameters for the following settings and change them according to the
application if necessary. Other parameters should be also changed according to the application.

e Power frequency [Factory set value 50Hz] (P. 7-78) e Remote setting input type (P. 7-79) *

e Input type (P. 7-71) "2 e Event type (P. 7-88, 7-97, 7-101, 7-105) >3
o Input scale high/low (P. 7-74) -2 e Transmission output type (P. 7-86) *
e Control action (P. 7-125) "?  Communication protocol (P. 7-162) °

e Output assignment (P. 7-82) "

! This setting is not necessary when the quick start code "1" is specified.
% This setting is not necessary when the quick start code "2" is specified.
“ This setting is not necessary when the quick start code "N" is specified.

When group operation by using Intercontroller communication is performed, set the
following setting items.

e Digital input (DI) assignment (P. 7-80) ' o Automatic temperature rise group (P. 7-159) *
e External input type (P. 7-121) ** e RUN/STOP group (P. 7-160) **

e Master channel selection (P. 7-122) >3

! Group RUN/STOP function (P.6-64) * Ratio setting function (P. 6-89)

% Cascade control function (P. 6-81) * Automatic temperature rise function (P. 6-72)

Refer to 7.5. Engineering Mode (P. 7-52).
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2. HANDLING PROCEDURE TO OPERATION

Control action type?

Position proportioning PID control

PID control or
Heat/Cool PID control

v

Adjustment of the valve position

page 6-43.

Setup data setting To perform group operation by using Intercontroller communication

(Setup setting mode)

Set parameters in Setup setting mode:

o Heater break alarm relationships (optional),
e Input correction relationships,
e Communication (optional), etc.

I Refer to 7.4 Setup Setting Mode
(P. 7-37).

<

v

I For details, refer to

Set the Device address, RS

bias*, RS digital filter* and RS

ratio*.

* These parameter settings are also used for
Cascade control function (P. 6-81) and
Ratio setting function (P. 6-89).

Adjust the above parameter setting values
when finely adjustment is required.

page 6-61.

\4

Parameter data setting

To perform Ramp/Soak operation

Set parameters in Parameter setting mode:

e Event function relationships,
¢ PID and control response, etc.

@ Up to 8 individual sets of parameters in
Parameter setting mode and SVs can be
stored and used in Multi-memory area
function.

<

I For details, refer to

Set the Setting change rate
limiter, Area soak time and
Link area number.

=& Refer to 7.3 Parameter Setting Mode (P. 7-22).

page 6-52.

\ 4
Set value (SV) setting

Set the control set value (SV) which is target value of the control (refer to page 6-5).

@ The Set value (SV) can be stored up to 8 areas in Multi-memory area function as well as

parameters in Parameter setting mode.

IMRO1W16-E4

=& For details, refer to
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2. HANDLING PROCEDURE TO OPERATION

No

Is Multi-memory Area *
function used?

* Factory set value: Memory area 1

Control Memory Area selection

Select the Memory area in SV setting & monitor mode.

=& For details of memory area selection, refer to 6.9 Control Area
Transfer (P. 6-33).

Startup tuning (ST)

Tuning type?

v

ST type setting
(Operation mode: STU) (P. 6-18)

Change from STOP to RUN

[Change from STOP mode to RUN mode with the RUN/STOP transfer (P. 6-11). Operation starts as soon as
the RUN/STOP mode is changed to RUN mode.]

v

Change from PID to AT
(Operation mode: PID/AT transfer)

Autotuning (AT)

Change from “oFF (PID)” to “on (AT)”
with the PID/AT transfer (P. 7-15).

AT starts as soon as the PID/AT transfer
is changed to “on.”

\4
AT end ST end

When the autotuning is finished,
the controller will automatically
returns to PID control.

When the startup tuning is finished,
the controller will automatically

( Operation *

returns to PID control.

* Adjust the PID constants manually when the optimum PID constants cannot be computed by Autotuning for characteristic

variations of the controlled system (refer to page 6-9).

2-4
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3. MOUNTING

3.1 Mounting Cautions

This chapter describes installation environment, mounting cautions, dimensions and mounting
procedures.

/\[ WARNING

To prevent electric shock or instrument failure, always turn off the power before
mounting or removing the instrument.

(1) This instrument is intended to be used under the following environmental conditions. (IEC61010-1)
[OVERVOLTAGE CATEGORY II, POLLUTION DEGREE 2]

(2) Use this instrument within the following environment conditions:
e Allowable ambient temperature: —10 to +50 °C
¢ Allowable ambient humidity: 5t0 95 % RH
(Absolute humidity: MAX. W. C 29.3 g/m’ dry air at 101.3 kPa)
e Installation environment conditions: Indoor use
Altitude up to 2000 m

(3) Avoid the following conditions when selecting the mounting location:
e Rapid changes in ambient temperature which may cause condensation.
e Corrosive or inflammable gases.
¢ Direct vibration or shock to the mainframe.
e Water, oil, chemicals, vapor or steam splashes.
e Excessive dust, salt or iron particles.
¢ Excessive induction noise, static electricity, magnetic fields or noise.
e Direct air flow from an air conditioner.
e Exposure to direct sunlight.
e Excessive heat accumulation.

(4) Mount this instrument in the panel considering the following conditions:

¢ Provide adequate ventilation space so that heat does not build up.

e Do not mount this instrument directly above equipment that generates large amount of heat (heaters,
transformers, semi-conductor functional devices, large-wattage resistors.)

o If the ambient temperature rises above 50 °C, cool this instrument with a forced air fan, cooler, etc.
Cooled air should not blow directly on this instrument.

e In order to improve safety and the immunity to withstand noise, mount this instrument as far away as
possible from high voltage equipment, power lines, and rotating machinery.
—High voltage equipment: Do not mount within the same panel.
—Power lines: Separate at least 200 mm.
—Rotating machinery:  Separate as far as possible.

e Mount this instrument in the horizontal direction for panel. If you did installation except a horizontal
direction, this causes malfunction.

(5) If this instrument is permanently connected to equipment, it is important to include a switch or
circuit-breaker into the installation. This should be in close proximity to the equipment and within
easy reach of the operator. It should be marked as the disconnecting device for the equipment.
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3.2 Dimensions

3. MOUNTING

(Unit: mm )

48
=B

48

(@)
IIDHDH

10.7

©| «
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I 2
*2
m
A
& NI o
m 0| o
¥ o
(2]

177

74

Panel thickness: 1 to 10 mm

90.1

(When mounting multiple FB100s close together, the panel strength should be checked to ensure proper support.)

Individual mounting 3

+0.6
25 45 o
e
©
o O
7
To}
<
o
™

*1 Case rubber packing

*2 Terminal cover KCA100-517 (optional) [sold separately]

*3 When cutting out each mounting hole through a panel for individual mounting, observe that there is no bur or distortion along
the panel cutout surface, or there is no bend on the panel surface. If so, the water resistant characteristics may worsen.

*4 Remove the case rubber packing. When the FB series is mounted closely protection will be compromised and they will not

meet IP66 (NEMA 4X) standards.

Close mounting ™ ™
+0.6
Lo
i \
O
o o
S
o)
<
L=45xn-3

n: Number of controllers (2 to 6)

*5 When controllers are closely mounted, ambient temperature must not exceed 50 °C.
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3. MOUNTING

3.3 Procedures of Mounting and Removing

B Mounting procedures

1.

2.
3.

Prepare the panel cutout as specified in 3.2 Dimensions.
(Panel thickness: 1 to 10 mm)

Insert the instrument through the panel cutout.

Insert the mounting bracket into the mounting groove
of the instrument. (Fig. 3.1)

Push the mounting bracket forward until the bracket is
firmly secured to the panel. (Fig. 3.2)

Only turn one full revolution after the screw touches the
panel. (Fig. 3.3)

The other mounting bracket should be installed the
same way described in 3. to 5.

[[L] The front of the instrument conforms to IP66

(NEMA4X) when mounted on the panel.

For effective Waterproof/Dustproof, the gasket
must be securely placed between instrument and
panel without any gap. If gasket is damaged, please
contact RKC sales office or the agent.

1= For replacing of rubber packing, refer to

APPENDIX B. Replacing the Waterproof/
Dustproof Rubber Packing (P. A-4).

B Removing procedures

3-4

NN~

Turn the power OFF.
Remove the wiring.
Loosen the screw of the mounting bracket. (Fig. 3.4)

Lift the latch of the mounting bracket (®), then pull
the mounting bracket (@) to remove it from the case.
(Fig. 3.4)

The other mounting bracket should be removed in the
same way as described in 3. and 4.

Pull out the instrument from the mounting cutout

while holding the front panel frame of this instrument.
(Fig. 3.5)

L] Use long-nose pliers to

remove mounting brackets
from the instrument that is
installed in a narrow place
or installed tightly in a
vertical position.

CFig. 3.2

Loosen the screw

Fig. 3.5

Front panel frame
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4. WIRING

4.1 Wiring Cautions

This chapter describes wiring cautions, wiring layout and wiring of terminals.

/\ [ WARNING

To prevent electric shock or instrument failure, do not turn on the power until all
wiring is completed. Make sure that the wiring is correct before applying power
to the instrument.

e For thermocouple input, use the appropriate compensation wire.

e For RTD input, use low resistance lead wire with no difference in resistance between the three lead
wires.

e To avoid noise induction, keep input signal wire away from instrument power line, load lines and
power lines of other electric equipment.

o If there is electrical noise in the vicinity of the instrument that could affect operation, use a noise
filter.

— Shorten the distance between the twisted power supply wire pitches to achieve the most effective
noise reduction.

— Always install the noise filter on a grounded panel. Minimize the wiring distance between the
noise filter output and the instrument power supply terminals to achieve the most effective noise
reduction.

—Do not connect fuses or switches to the noise filter output wiring as this will reduce the
effectiveness of the noise filter.

e Allow approximately 5 seconds for contact output when the instrument is turned on. Use a delay
relay when the output line is used for an external interlock circuit.

e Power supply wiring must be twisted and have a low voltage drop.

e For an instrument with 24 V power supply, supply power from a SELV circuit.

e A suitable power supply should be considered in end-use equipment. The power supply must be in

compliance with a limited-energy circuits (maximum available current of 8 A).

e This instrument is not furnished with a power supply switch or fuse. If a fuse or power supply switch
is required, install close to the instrument.

Recommended fuse rating: Rated voltage 250 V, Rated current 1 A

Fuse type: Time-lag fuse
e Use the solderless terminal appropriate to the screw size.

Screw size: M3 x 7 (With 5.8 x 5.8 square washer) Fig. 4';5_5 MAX

Recommended tightening torque: WN“N 45.0
0.4 N-m (4 kgf*cm)

Applicable wire: Solid/twisted wire of 0.25 to 1.65 mm” i 0

Specified dimension: Refer to Fig. 4.1 A T

Specified solderless terminals: 5.6 mm 9.0 mm
Manufactured by J.S.T MFG CO., LTD.

Circular terminal with isolation
V1.25-MS3
(M3 screw, width 5.5 mm, hole diameter 3.2 mm)

e Make sure that the any wiring such as solderless terminal is not in contact with the adjoining terminals.
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4.1 Wiring Cautions

e When wiring, wire from the left direction toward the backside terminals as shown in Fig. 4.2.
For FB100, the wiring surfaces of the central and right side lines of terminals are inclined to make it
easier to wire from the left side.
When using the terminal cover (Figs. 4.2), it is not possible to wire from the right side.
When wiring from the left and right with a close mounting, there are cases where adjacent instruments
cannot be wired.

Fig. 4.2 Wiring direction ) ) )
When equipped with a terminal cover

|

T
[

Wire from the left side ‘ZH‘:]@H‘ "
B 15

— 10 )

&l
&l

7
8

8 It is not possible

4 to wire from the

el el o
HH@‘H "7 i ‘ Wire from the 4
MHI@‘H 18 1 | L left side

¢ Up to two solderless terminal lugs can be connected to one terminal screw.
However, reinforced insulation cannot be used.

Fig. 4.3 Image of how to bend each solderless terminal lug

Uﬁn @

FH
\

Panel

Top view

m If solderless terminal lugs other than the recommended dimensions are used, terminal screws
may not tighten. In that case, bend each solderless terminal lug before wiring.
If the terminal screw is forcibly tightened, it may be damaged.

LL]  1f two solderless terminal lugs are connected to one terminal screw, a terminal cover cannot
be used.

¢ Caution for the terminal cover usage:

— To prevent electrical shock or instrument failure, always turn off the power before mounting or
removing the terminal cover.

— When mounting and removing the terminal cover, apply pressure very carefully to avoid damage
to the terminal cover.
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4. WIRING

4.2 Terminal Layout

The terminal layout is as follows.

Power supply voltage —
[Refer to P. 4-6] — H:]:f
100 to 240 V AC, 24 V AC, 24 V DC —

el
Output 2 (OUT2) 4—| (o

NI H
[Refer to P. 4-7] :]g@HH
Relay contact/Voltage pulse/ _ N

Voltage/Current/Triac/ ‘SH‘ ;55[};
Open collector ) N

Digital output 2 (DO2),
—— Digital output 1 (DO1)
[Refer to P. 4-9]

Relay contact

q
3

4 10

—
g
&

—» Measured input

H:],,m\ : Vo U [Refer toP. 4-9]
511 4y 2165
ol Y — Thermocouple/RTD/Voltage/Current

Output 1 (OUT1) &——— —
[Refer to P. 4-7]

Relay contact/Voltage pulse/
Voltage/Current/Triac/
Open collector

Optional <

Optional function: A Digital input (DI1 to DI5)
[Refer to P. 4-10]

Optional function: B Digital input (DI1, DI2)
Remote setting (RS) input [Voltage/Current]
[Refer to P. 4-11]

Optional function: C Digital input (DI1, DI2)
Feedback resistance (FBR) input
[Refer to P. 4-12]

Optional function: D Digital input (D11, DI2)
Current transformer input (CT1, CT2)
[Refer to P. 4-13]

Optional function: E Digital input (DI1 to DI3)
Communication 1 (RKC communication, Modbus, Intercontroller communication) [RS-485]
[Refer to P. 4-14]

Optional function: F  Digital input (DI1)
Current transformer input (CT1)
Communication 1 (RKC communication, Modbus, Intercontroller communication) [RS-485]
[Refer to P. 4-15]

Optional function: G Communication 1 (RKC communication, Modbus) [RS-485]
Communication 2 (Intercontroller communication) [RS-485]
[Refer to P. 4-16]

Optional function: H Communication 1 (RKC communication, Modbus, Intercontroller communication) [RS-485]
Current transformer input (CT1, CT2)
[Refer to P. 4-17]

Optional function: J Communication 1 (RKC communication, Modbus, Intercontroller communication) [RS-485]
Digital input (DI1)
Remote setting (RS) input [Voltage/Current]
[Refer to P. 4-18]

Optional function: 3, 4,5,6,7, 8
Digital input (DI1)
Remote setting (RS) input [Voltage/Current]
Transmission output (AO) [Voltage/Current]
[Refer to P. 4-20]
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4.2 Terminal Layout

B Isolations of input and output

For isolated device input/output blocks, refer to the following:

Power supply

¥ Isolated ¥ Isolated ¥ lIsolated F Isolated
| MCU |
Commu- y
nication OLg%Lflf 11 Non-isolated
(RS-485) (OUT1)

| Measured input |

Digital | 'S0'@ted| oytput 2 ! |'solated Isolated | pjgjtal

input (OUT2) Non-isolated output ?
DIt e Current DO1
DI2 Transmission Loader transformer input DO2
DI3 tout ! commu- (CT1,CT2)
D4 outpu nication ¢ Remote setting
DI5 (AO) (RS) input

e Feedback

resistance input
(One of the above)

Outputs are isolated if Output 1 (OUT1) or Output 2 (OUT2) is Relay contact output or Triac trigger output.

If both outputs are Relay contact output or Triac trigger output, outputs are not isolated.

2 During output of Digital output (Relay contact output only), all are in an “Isolated” relationship.
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4. WIRING

4.3 Wiring of Each Terminal

Prior to conducting wiring, always check the polarity of each terminal.

4.3.1 Power supply

e Connect the power to terminal numbers 1 and 2.

L L +
AC T AC T pc T
100-240 V 24V 24V
L] 7] L2
N N -
100-240 V AC power 24 VV AC power supply type 24V DC power supply type
supply type

e Power supply types must be specified when ordering. Power supply voltage for the controller must
be within the range shown below to accurse control accuracy.

Specification )
code Power supply type Power consumption
4 90 to 264 V AC (Power supply voltage range), 5.4 VA max. (at 100 V AC),
[Rating 100 to 240 V AC] 8.1 VA max. (at 240 V AC)
Power supply frequency: 50/60 Hz
3 21.6 10 26.4 V AC (Power supply voltage range), 5.3 VA max. (at 24 V AC)
[Rating 24 V AC]
Power supply frequency: 50/60 Hz
3 21.6 t0 26.4 V DC (Power supply voltage range), 142 mA max. (at 24 V DC)
[Rating 24 V DC]

e If there is electrical noise in the vicinity of the instrument that could affect operation, use a noise
filter.

e Power supply wiring must be twisted and have a low voltage drop.

e This instrument is not furnished with a power supply switch or fuse. Therefore, if a fuse or power
supply switch is required, install close to the instrument.
Recommended fuse rating: Rated voltage 250 V, Rated current 1 A

Fuse type: Time-lag fuse

e For an instrument with 24 V power supply, supply power from a SELV circuit.

e A suitable power supply should be considered in end-use equipment. The power supply must be in
compliance with a limited-energy circuits (maximum available current of 8 A).
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4.3 Wiring of Each Terminal

4.3.2 Output 1 (OUT1)/Output 2 (OUT2)

e Terminal 5 and 6 are for Output 1 (OUT1); Terminal 3 and 4 are for Output 2 (OUT2).

¢ Connect an appropriate load according to the output type. (Specify when ordering)

PID control
(Direct/Reverse
action)

Heat/Cool PID control
(or Position proportioning PID control)

Wiring example

Relay contact
output

Voltage pulse
output

0/12V DC

Voltage output/
Current output

Triac output

Open collector
output

Heat-side (Open-side)

Cool-side (Close-side)

e OUT]I is not isolated from OUT2.
e When OUTI1 and OUT2 can be used for Relay contact output (250 V AC 3 A, 30 VDC 1 A) or
Triac output, there is isolation between each output (OUTI1, OUT2, AO).
e OUT1 and OUT2 can be used for control output, Heater break alarm output, Event output or FAIL
(De-energized fixed: Contact opens under FAIL). Refer to page 4-8.

IMRO1W16-E4
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4.3 Wiring of Each Terminal

Continued from the previous page.

e Number of outputs and output types must be specified when ordering. The specifications of each
output are as follows.

Speggldcg tion Output type Specifications
M Relay contact utput | 250 V AC, 3A (Resistive load)/30 V DC, 1 A (Resistive load) 1a contact
\% Voltage pulse utput | 0/12 V DC (Allowable load resistance: 600 € or more)
4 0to 5V DC (Allowable load resistance: 1 kQ or more)
5 Voltage output 0to 10 V DC (Allowable load resistance: 1 kQ or more)
6 1 to 5V DC (Allowable load resistance: 1 k{2 or more)
7 0 to 20 mA DC (Allowable load resistance: 600 Q or less)
Current output -
8 4 to 20 mA DC (Allowable load resistance: 600 Q or less)
T Triac output AC output (Allowable load current: 0.5 A [Ambient temperature 40 °C or less]),
Load voltage: 75 to 250 V AC, Minimum load current: 30 mA,
ON voltage: 1.6 V or less (at maximum load current)
D Open collector Sink type (Allowable load current: 100 mA), Load voltage: 30 V DC or less,
output Minimum load current: 0.5 mA, ON voltage: 2 V or less (at maximum load current),
Leakage current at OFF: 0.1 mA or less

e Output assignments are either specified by Quick start code 2 when the order is placed, or set in
Engineering mode. Assignments are shown below.
Output Assignment Code Table

Code Output 1 (OUT1) Output 2 (OUT2) Digital output 1 (DO1) Digital output 2 (DO2)
01 Control output 1 Control output 2 Event output 1 (EV1) Event output 2 (EV2)
02 Control output 1 Control output 2 Event output 1 (EV1) Event output 4 (EV4)
03 Control output 1 Control output 2 Event output 1 (EV1) Heater break alarm (HBA) output
04 Control output 1 Control output 2 Event output 1 (EV1) FAIL output (De-energized)
05 Control output 1 Control output 2 Event output 4 (EV4) Heater break alarm (HBA) output
06 Control output 1 Control output 2 Event output 4 (EV4) FAIL output (De-energized)
07 Control output 1 Control output 2 Heater break alarm (HBA) output FAIL output (De-energized)
08 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) Event output 2 (EV2)
09 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) Event output 4 (EV4)
10 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) FAIL output (De-energized)
11 Control output 1 Heater break alarm (HBA) output Event output 4 (EV4) FAIL output (De-energized)
12 Control output 1 FAIL output (De-energized) Event output 1 (EV1) Event output 2 (EV2)
13 Control output 1 FAIL output (De-energized) Event output 1 (EV1) Event output 4 (EV4)
14 Control output 1 Event output 1 (EV1) Event output 2 (EV2) Event output 3 (EV3)
15 Control output 1 Event output 4 (EV4) Event output 1 (EV1) Event output 2 (EV2)

* Energized/De-energized is configurable except for the FAIL output. (Factory shipment: Energized)

* When Current transformer (CT) input is two-point input, Heater break alarm (HBA) output is OR output.
« Invalid for a non-existing output/event function.

* When used as Heat/Cool PID control, select any code of 1 to 7.
« For Position proportioning PID control, output 1 (OUT1) is open-side output and output 2 (OUT2) is close-side output, regardless of the above

selection.
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4.3 Wiring of Each Terminal

4.3.3 Digital output 1, 2 (DO1, DO2)

e Terminals 7 through 9 for Digital output (DO1, DO2).

¢ Wiring example

e Output type is only Relay contact output.

Relay contact output

250 V AC, 1A (Resistive load)/30 V DC, 1 A (Resistive load) 1a contact
Electrical life: 300,000 times or more (Rated load)

e DO1 and DO2 can be used for output of the Event function, Heater break alarm output, or FAIL
(De-energized fixed: Contact opens under FAIL). Refer to page 4-8.

4.3.4 Measured input (Thermocouple/RTD/Voltage/Current)

e For the Measured input type, terminals 10 through 12 are allocated to the Measured input.

Thermocouple input

RTD input Voltage input Current input

e The input types (input group) are as follows.

Input group Input type
Thermocouple K,J,E, T, S, R, B, N, PLII, W5Re/W26Re, U, L
Voltage (low) input RTD Pt100, JPt100
group Voltage (low) 0to 1 VDC, 0to 100 mV DC, 0 to 10 mV DC, —100 to +100 mV DC,
—10to +10 mV DC
Current 0 to 20 mA DC, 4 to 20 mA DC

Voltage (high) input group

~1to+1 VDC,0t0 5V DC, 1to5VDC,0to 10V DC

e For Thermocouple input, use the appropriate compensation wire.
e For RTD input, use low resistance lead wires with no difference in resistance between the three lead

Wires.

e To avoid noise induction, keep input signal wire away from instrument power line, load lines and
power lines of other electric equipment.
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4.3 Wiring of Each Terminal

4.3.5 Optional

e Terminals 13 through 18 for optional function.

B Optional function: A [Digital input (5 Points)]

® Digital input (DI1 to DI5)
e Terminals 13 through 18 for DI1 to DIS.

Dry contact input

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 k) or more
At ON (contact closed) 10 Q or less

e The following functions can be assigned to Digital inputs.

Memory area transfer (Number of area: 1 to 8) + Area set,
Memory area transfer [without area set] (Number of area: 1 to 8),
RUN/STOP transfer, Remote/Local transfer, Auto/Manual transfer, Interlock release

£~ To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).
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4.3 Wiring of Each Terminal

B Optional function: B [Digital input (2 Points), Remote setting input (1 point)]

e Digital input (DI1, DI2)

e Terminals 13 through 15 are used for DI1 and DI2.

Dry contact input

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact

input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 k2 or more
At ON (contact closed) 10 Q or less
¢ The following functions can be assigned to Digital inputs.

RUN/STOP transfer, Remote/Local transfer, Auto/Manual transfer, Interlock release

& To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).

® Remote setting (RS) input
e Remote setting (RS) input has provided as standard specifications.

e Terminal 17 and 18 are used for Remote setting (RS) input. Connect an input according to the Remote

setting (RS) input type*.

* The following two methods of the RS input selection are available:
Specify when ordering (Initial setting code)
Setting by Remote setting (RS) input type of Engineering mode (Refer to page 7-79)

< Initial setting code (Quick start code 2)>

Any one of the following input types can be selected.

Specification Specification
. IN code Input type code Input type
1 Voltage input (0 to 10 mV DC) 5 Voltage input (0 to 10 V DC)
_ 2 Voltage input (0 to 100 mV DC) 6 Voltage input (1 to 5 V DC)
3 Voltage input (0 to 1 V DC) 7 Voltage input (0 to 20 mA DC)
4 Voltage input (0 to 5 V DC) 8 Voltage input (4 to 20 mA DC)

e Remote setting (RS) input is not isolated from the Measured input.

[L]  In the case of optional function B, terminal 16 is not used, and is connected internally to SG

(signal ground).
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4.3 Wiring of Each Terminal

B Optional function: C [Digital input (2 points), Feedback resistance input
(1 point)]

® Digital input (DI1, DI2)

e Terminals 13 through 15 are used for DI1 and DI2.

Dry contact input

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 k2 or more
At ON (contact closed) 10 Q or less

e The following functions can be assigned to Digital inputs.
RUN/STOP transfer, Auto/Manual transfer, Interlock release

& To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).

® Feedback resistance (FBR) input
e For Feedback resistance (FBR) input, connect a potentiometer to terminals 16 to 18.

FBR input

Allowance resistance:
Standard 135 Q

e Feedback resistance (FBR) input is not isolated from the Measured input.
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4.3 Wiring of Each Terminal

B Optional function: D [Digital input (2 points), Current transformer input
(2 points)]

® Digital input (DI1, DI2)

e Terminals 13 through 15 are used for DI1 and DI2.

Dry contact input

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 k2 or more
At ON (contact closed) 10 Q or less

e The following functions can be assigned to Digital inputs.
RUN/STOP transfer, Auto/Manual transfer, Interlock release

& To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).

® Current transformer input (CT1, CT2)
e For Current transformer input, connect Current transformers (CT) to terminals 16 to 18.

CT input

e Current transformer (CT) input is not isolated from the Measured input.
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4.3 Wiring of Each Terminal

B Optional function: E [Communication (1 point), Digital input (3 points)]

® Communication 1
e Terminals 13 through 15 are used for Communication 1.

RS-485
[Communication 1

L R (B)

] TR (A) M For optional function: E, SG of Communication 1 and

COM (-) of Digital input share terminal 13.

e The communication interface is fixed at RS-485.

e The Communication protocol of Communication 1 is either specified by Quick start code 2 when the
order is placed, or set in Engineering mode. Communication protocols that can be selected are as
follows:

RKC communication (ANSI X3.28-1976 Subcategories 2.5 and A4), Modbus-RTU, Intercontroller communication
I For details of RKC communication and Modbus, refer to Communication Quick Manual

(IMR01W15-E0) or FB100/FB400/FB900 Communication Instruction Manual
(IMRO1W04-EO).

= For the Intercontroller communication, refer to 6.14 Group Operation by the Intercontroller
Communication (P. 6-61).

® Digital input (DI1 to DI3)
e DI1 to DI3 use terminal 13 and terminals 16 to 18.

Dry contact input

@ For optional function: E, SG of Communication 1 and
COM (-) of Digital input share terminal 13.

e Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 k2 or more
At ON (contact closed) 10 Q or less

e The following functions can be assigned to Digital inputs.

Memory area transfer [without area set] (Number of area: 1 to 8),
RUN/STOP transfer, Remote/Local transfer, Auto/Manual transfer, Interlock release

& To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).
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4.3 Wiring of Each Terminal

B Optional function: F [Communication (1 point), Digital input (1 point),
Current transformer input (1 point)]

® Communication 1
e Terminals 13 through 15 are used for Communication 1.

RS-485
[Communication 1] TIR(A)

L R (B)

M For optional function: F, SG of Communication 1 and
COM (-) of Digital input share terminal 13.

e The communication interface is fixed at RS-485.

e The Communication protocol of Communication 1 is either specified by Quick start code 2 when the
order is placed, or set in Engineering mode. Communication protocols that can be selected are as
follows:

RKC communication (ANSI X3.28-1976 Subcategories 2.5 and A4), Modbus-RTU, Intercontroller communication

I For details of RKC communication and Modbus, refer to Communication Quick Manual
(IMR01W15-E) or FB100/FB400/FB900 Communication Instruction Manual
(IMRO1W04-EO).

& For the Intercontroller communication, refer to 6.14 Group Operation by the Intercontroller
Communication (P. 6-61).

® Digital input (DI1)

e Terminal 13 and 16 are used for DI1.
Dry contact input

m For optional function: F, SG of Communication 1 and
COM (-) of Digital input share terminal 13.

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 k2 or more
At ON (contact closed) 10 Q or less

e The following functions can be assigned to Digital inputs.

RUN/STOP transfer, Remote/Local transfer, Auto/Manual transfer, Interlock release

=2 To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).

® Current transformer input (CT1)
e For Current transformer (CT) input, connect a Current transformer (CT) to terminals 17 and 18.
CT input

e Current transformer (CT) input is not isolated from the Measured input.
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4.3 Wiring of Each Terminal

B Optional function: G [Communication (2 points)]

® Communication 1/Communication 2
e Terminals 13 through 15 are used for Communication 1; Terminals 16 through 18 are used for
Communication 2.

RS-485
[Communication 1]

RS-485
[Communication 2] TIR(A)

L (B)

e The communication interface is fixed at RS-485.

e The Communication protocol of Communication 1 is either specified by Quick start code 2 when the
order is placed, or set in Engineering mode. Communication protocols that can be selected are as
follows:

RKC communication (ANSI X3.28-1976 Subcategories 2.5 and A4), Modbus-RTU

e The Communication protocol of Communication 2 is fixed at Intercontroller communication.

=% For details of RKC communication and Modbus, refer to Communication Quick Manual
(IMRO01W15-EO) or FB100/FB400/FB900 Communication Instruction Manual
(IMRO1WO04-EL).

= For the Intercontroller communication, refer to 6.14 Group Operation by the Intercontroller
Communication (P. 6-61).
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4.3 Wiring of Each Terminal

B Optional function: H [Communication (1 point), Current transformer input
(2 points)]

® Communication 1
e Terminals 13 through 15 are used for Communication 1.

RS-485
[Communication 1] TIR (A)

L R (B)

e The communication interface is fixed at RS-485.

e The Communication protocol of Communication 1 is either specified by Quick start code 2 when the
order is placed, or set in Engineering mode. Communication protocols that can be selected are as
follows:

RKC communication (ANSI X3.28-1976 Subcategories 2.5 and A4), Modbus-RTU, Intercontroller communication
I For details of RKC communication and Modbus, refer to Communication Quick Manual

(IMR01W15-E0) or FB100/FB400/FB900 Communication Instruction Manual
(IMRO1W04-EO).

& For the Intercontroller communication, refer to 6.14 Group Operation by the Intercontroller
Communication (P. 6-61).

® Current transformer input (CT1, CT2)
e For Current transformer (CT) input, connect Current transformers (CT) to terminals 16 to 18.

CT input

e Current transformer (CT) input is not isolated from the Measured input.
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4.3 Wiring of Each Terminal

B Optional function: J [Communication (1 point), Digital input (1 point),
Remote setting input (1 point)]

® Communication 1

e Terminals 13 through 15 are used for Communication 1.

RS-485
[Communication 1] TIR (A)

L R (B)

e The communication interface is fixed at RS-485.

e The Communication protocol of Communication 1 is either specified by Quick start code 2 when the
order is placed, or set in Engineering mode. Communication protocols that can be selected are as
follows:

RKC communication (ANSI X3.28-1976 Subcategories 2.5 and A4), Modbus-RTU, Intercontroller communication
2" For details of RKC communication and Modbus, refer to Communication Quick Manual

(IMR01W15-E) or FB100/FB400/FB900 Communication Instruction Manual
(IMRO1W04-EL).

= For the Intercontroller communication, refer to 6.14 Group Operation by the Intercontroller
Communication (P. 6-61).

® Digital input (DI1)
e Terminal 13 and 16 are used for DI1.

Dry contact input

M For optional function: J, SG of Communication 1 and
COM (-) of Digital input share terminal 13.

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.

Contact specifications: At OFF (contact open): 500 kQ or more
At ON (contact closed) 10 Q or less

e The following functions can be assigned to Digital inputs.
RUN/STOP transfer, Remote/Local transfer, Auto/Manual transfer, Interlock release

IE To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).
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4.3 Wiring of Each Terminal

® Remote setting (RS) input
e Remote setting (RS) input has provided as standard specifications.
e Terminal 17 and 18 are used for Remote setting (RS) input. Connect an input according to the Remote

setting (RS) input type*.

* The following two methods of the RS input selection are available:
Specify when ordering (Initial setting code)
Setting by Remote setting (RS) input type of Engineering mode (Refer to page 7-79)

< Initial setting code (Quick start code 2)>

Any one of the following input types can be selected.

Specification

IN Spegigié::tion Input type code Input type
.
1 Voltage input (0 to 10 mV DC) 5 Voltage input (0 to 10 V DC)
_ 2 Voltage input (0 to 100 mV DC) 6 Voltage input (1 to 5 V DC)
3 Voltage input (0to 1 V DC) 7 Voltage input (0 to 20 mA DC)
4 Voltage input (0 to 5 V DC) 8 Voltage input (4 to 20 mA DC)

e Remote setting (RS) input is not isolated from the Measured input.
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4.3 Wiring of Each Terminal

B Optional function: 3, 4, 5, 6, 7, 8 [Digital input (1 point), Transmission output
(1 point), Remote setting input (1 point)]

® Digital input (DI1)

e Terminal 13 and 14 are used for DI1.

Dry contact input

¢ Digital input from external devices or equipment should be dry contact input. If it is not dry contact
input, the input should have meet the specifications below.
Contact specifications: At OFF (contact open): 500 k2 or more
At ON (contact closed) 10 Q or less
¢ The following functions can be assigned to Digital inputs.
RUN/STOP transfer, Remote/Local transfer, Auto/Manual transfer, Interlock release

& To assign functions to Digital inputs, refer to Engineering mode (P. 7-80).

® Remote setting (RS) input

e Remote setting (RS) input has provided as standard specifications.

e Terminal 15 and 16 are used for Remote setting (RS) input. Connect an input according to the Remote
setting (RS) input type*.
* The following two methods of the RS input selection are available:

Specify when ordering (Initial setting code)
Setting by Remote setting (RS) input type of Engineering mode (Refer to page 7-79)

< Initial setting code (Quick start code 2)> Any one of the following input types can be selected.
IN Spegigié:: tion Input type Spegi(l)‘ié:: tion Input type
-
1 Voltage input (0 to 10 mV DC) 5 Voltage input (0 to 10 V DC)
_ 2 Voltage input (0 to 100 mV DC) 6 Voltage input (1 to 5 V DC)
3 Voltage input (0to 1 V DC) 7 Voltage input (0 to 20 mA DC)
4 Voltage input (0 to 5 V DC) 8 Voltage input (4 to 20 mA DC)

e Remote setting (RS) input is not isolated from the Measured input.

® Transmission output (AO)
e Terminal 17 and 18 are used for Transmission output (AO).

<Initial set code>

Specification| Output
code type

Specifications

0to 1 VDC (Load resistance: 1 kQ or more)

3

4 Voltage 0to 5 V DC (Load resistance: 1 kQ or more)
5 output 0to 10 V DC (Load resistance: 1 kQ or more)
6

7

8

1 to 5 V DC (Load resistance: 1 k) or more)
Current 0 to 20 mA DC (Load resistance: 600 Q or less)
output 4 to 20 mA DC (Load resistance: 600 Q or less)

Recorder
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5. OPERATION MENU AND BASIC OPERATION

5.1 Operation Menu

The controller has five different setting modes. All settable parameters belong to one of them.
The following chart shows how to access different setting mode.

%" For the details of key operation, refer to 5.2 Basic Operation (P. 5-4).

\d

[ Input type/lnput range Display]

\

SV setting & monitor mode Operation mode
Press and hold .
- Set or change Set value (SV). the shift key - Change Operation status/mode such
- Monitor parameters such as PV, SV for 2 seconds. as PID/AT, Auto/Manual, and
> | and MV. < » | Remote/Local.
- Conduct operation in this mode. - Set Startup tuning (ST).
(Refer to P. 7-2) (Refer to P. 7-14)
—

Press and hold
the SET key
for 2 seconds.

Parameter setting mode

- Change parameters related to
Press the shift key

Press the control such as PID values. Press the shift key while
shift key - Stores up to 8 individual sets of el pressing the SET key for while pressing
while parameters and SVs by 2 seconds. the SET key.
pressing Multi-memory area function.

the SET key.

(Refer to P. 7-22)

m The parameters in Engineering

Press and hold mode which should be set
the SET key . S
for 2 seconds according to the application are
’ settable only when the controller is
in STOP mode.

Setup setting mode Engineering mode
Set setting items not being in the Change basic control functions such
memory area and lock levels. as Input/Output assignment.

=) >
(Refer to P. 7-37) (Refer to P. 7-52)

[BN] Display returns to the SV setting and monitor mode from the Operation mode or the
Parameter setting mode by pressing the shift key while pressing the SET key.

B

Display returns to the Measured value (PV)/Set value (SV) monitor screen if no key
operation is performed within 1 minute (except during the Feedback adjustment).

[l Parameters not being specified are not displayed except in the Engineering mode.
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5.1 Operation Menu

B Input type and input range display

This instrument immediately confirms inputs type symbol and input range following power ON.

Example: When sensor type is K thermocouple

v

PV
' — i_- «— Symbol
Ny
AREA SV
O E E<— Input type symbol (Refer to table 1) Table 1: Input type symbol table
L3
Unit for input and SV display: Symbol Input type
Celsius: °C
Automatically Fahrenheit: °F F Thermocouple K
(in 2 seconds) Voltage/Current: no character shown
:J Thermocouple J
PV —_— T Thermocouple T
Input le high
,’ -,' J ,’ '-' ¢ et scale hig 5 Thermocouple S
AREA SV
- Lj U U .«— Input scale low I~ Thermocouple R
E Thermocouple E
Automatically h Thermocouple B
(in 2 seconds) x| Thermocouple N
F Thermocouple PLII
PV SV setting & monitor mode =
—' ,—' Measured value (PV)/ | Thermocouple W5Re/W26Re
'— '—, Set value (SV) monitor 0
S Ve o Thermocouple U
| U L Thermocouple L
" RTD Pt100
u RTD JPt100
H Voltage (mV, V)
! Current (mA)

IMRO1W16-E4 5-3



5. OPERATION MENU AND BASIC OPERATION

5.2 Basic Operation

Basic key operations common to each mode (set item change, set value change and registration) and

Data lock function are described in the following.

5.2.1 Scrolling through parameters

B SV setting & monitor mode

Operation method for SV setting & monitor mode differs depending on the Direct key type.

Direct key types include Auto/Manual transfer, Monitor, Memory area transfer, Remote/Local transfer
and RUN/STOP transfer. The operation of Monitor differs from the other types.

Ll The Direct key type can be selected in Engineering mode.
(Factory set value: Auto/Manual transfer)

I&  For details of SV setting & monitor mode, refer to 7.1 SV Setting & Monitor Mode (P. 7-2).

® When the direct key type is Auto/Manual transfer:
The monitor screen, setting screens, and memory area transfer screen appear together.

e Pressing the SET key enables the selection of only setting screens in SV setting & monitor mode.

e To go back to the first parameter, keep pressing SET keys until it is displayed again.

e Press the Direct key to switch between Auto mode and Manual mode.

Measured value (PV)/
Set value (SV) monitor

w

MNEA SV

- |

Manual
mode
lamp lights

Automatically

Current transformer 1

Current transformer 1

Remote setting (RS)

Set value (SV) (CT1) input value monitor (CT1) input value monitor input value monitor
SET — SET —r | SET - SET SET
Pl o] key S5H /| key L1 0| key cre key, 5HF |k
AR ) Y MEA SV Tl s MEA SV
Ol< . o oo oo - 200
(P.7-5) (P.7-7) (P.7-7) (P.7-7) (P.7-7)
. . Manipulated output value (MV1)
Direct key Event monitor 1 Event monitor 2 monitor [heat-side]
1) 1} 1)
= | SET — - SET - SET
Auto/Manual transfer (A-M) E }:,"—' || key }— H,—, |j key m H key
P\I/IAI - ; AREA k2 _> AREA SV— - _’ AREA E SU - ]
A-n :
AREA &
n (P.7-8) (P.7-8) (P.7-9)
. Manipulated output value (MV2) Memory area
Automatically monitor [cool-side] soak time monitor Memory area transfer
Manual mode display - SET r SET | ™ — | SET
Fa—— R Al | e, AP | ke HrE | key
EB d AREA 4 5 U AREA £ UBU AREA & I
NB S Manipulated output !
! &—value (MV1
! iUSU displayed ) (P.7-9) (P.7-10) (P.7-11)
lDirect key Manipulated output value
at MV transfer Interlock release
Auto/Manual transfer (A-M) = =
- SET SET
n - [} [
R - F S I key I | key
’—, AREA b D AREA v F
AREA ki
o
(P.7-11) (P.7-13)
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5.2 Basic Operation

® When the direct key type is Monitor:
The monitoring, setting and memory area transfer screen are mixedly displayed.
¢ Pressing the SET key enables screen selection.

e To go back to the first parameter, keep pressing SET keys until it is displayed again.

e The monitor screen can be changed by pressing the Direct key.

Measured value (PV)/
Set value (SV) monitor

Manipulated output value

at MV transfer Interlock release

Set value (SV) Memory area transfer

w

SET
key

AREA NEA SV

/ 0 F

4 |75 (P.7-7) (P.7-11) (P.7-11) (P.7-13)

cal e SHl%e.| ArElSe PSA' S| ilLr
U U L o sy >

A

Current transformer 1 Current transformer 2 Remote setting (RS)
(CT1) input value monitor (CT2) input value monitor Input value monitor

Direct ”" ~ Direct | ™ ~ Direct | ™ Direct | ™ -
| rr |
key Liooa|__key LI e . SHF| e . EHA |

Event monitor 1

Direct
key

A,

NEA SV P e AREA

oo oo 1™ - 2oo

(P.7-7) (P.7-7) (P.7-7) (P.7-8)

Manipulated output value (MV1) Manipulated output value (MV2) Memory area

Event monitor 2 monitor [heat-side] monitor [cool-side] soak time monitor

Direct
key

EHRZ| nd| e nbe| e APT
- - T - " i

- 50 - 50

(P.7-8) (P.7-9) (P.7-9) (P.7-10)

® When the direct key type is Memory area transfer:
e The screens when the SET key is pressed are the same as for Auto/Manual transfer (Refer to P.
e When the Direct key is pressed, the memory area transfer screen appears.
Press the SET key to return to the Measured value (PV)/Set value (SV) monitor screen.

Measured value (PV)/ Memory area transfer
Set value (SV) monitor (ArE)

w w

E‘B Direct key _ H‘_ F

AREA ) E AREA
«——
/ 0 SET key /

(P.6-35) (P.6-35)

® When the direct key type is Remote/Local transfer:
o The screens when the SET key is pressed are the same as for Auto/Manual transfer (Refer to P.

o Press the Direct key to switch between Remote mode and Local mode.

Measured value (PV)/Set value (SV) Remote/Local transfer Remote mode displa Remote/Local transfer
monitor (Local mode) (r-L) play (L)

—_— — E——
wA S wer | s - MEA S Lo
! D n ! 3 D‘\
Remote (P 6-30) (P 6-30) Remote input

mode set value (RS) displayed
lamp lights

(P. 6-30)
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5.2 Basic Operation

® When the direct key type is RUN/STOP transfer:
e The screens when the SET key is pressed are the same as for Auto/Manual transfer (Refer to P. 5-4).

o Press the Direct key to switch between RUN (control start) and STOP (control stop).

Measured value (PV)/Set value

(SV) monitor (RUN mode) RUN/STOP transfer STOP mode RUN/STOP transfer
—-— w W =] - W —
E'E’ Direct key — = "_ Automatically E‘H Direct key - b Automatically
[ EE—— ] R —— (o —>
! o P "

" GIgP -
(P. 6-12) I (P. 6-12) (P.6-12) (P.6-12)

B Parameter setting mode, Setup setting mode

e Press to scroll through parameters in the same Mode/Area.
e To go back to the first parameter, keep pressing SET keys until it is displayed again.

e When the Direct key type is Monitor, pressing the Direct key changes the screen to the Measured
value (PV)/Set value (SV) monitor screen.

Parameter setting mode

Measured value (PV)/ Event 1 set value Event 2 set value Event 3 set value Event 4 set value

Set value (SV) monitor (EV1) (EV2) (EV3) (EV4)
Press and hold

.

" SET | " — SET | " — " — SET
- EBU fé?issggol:?;. ., EH ,' key . tHE’U key . tHi’U ?«E;/I' . tb“‘é key

! 0
(P.7-5) (P.7-24) (P.7-24) (P.7-24) (P.7-24)
Link area number Control loop break alarm
(LnKA) (LBA) time (LbA)
SET | " SET |"
[} | |
key Lﬂf:lq <____55____k_ey__ LbHA
F 0
(P.7-36) (P.7-25)

& For details of the Parameter setting mode, refer to 7.3 Parameter Setting Mode (P. 7-22).

Setup setting mode

Heater break Heater melting
Measured value (PV)/ Heater break alarm 1 determination point 1 determination point 1 Heater break alarm 2
Set value (SV) monitor (HBA1) set value (HbL1) (HbH1) (HBA2) set value
w Press the shift key while| # SET | ™ SET | ™ seT [ SET
c8| pessmgteseriey |  HBH || ke | HBL 1 key,| HBH ey HBAZ| ke
L I NEA SV NE s L I
! o F 0 0 F
(P.7-5) (P.7-38) (P.7-41) (P.7-42) (P.7-38)
Heater break determination
Set lock level point 2
(LCK) (HbL2)
SET " SET | "
[ ]
key LLH e ———_ Ss____@v__ Hbl_l? .
AREA £ AREA £ al
0 o
(P.7-51) (P.7-41)

I For details of the Setup setting mode, refer to 7.3 Setup Setting Mode (P. 7-37).
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5.2 Basic Operation

B Operation mode

e Pressing the shift or SET key enables screen selection.

e To go back to the first parameter, keep pressing shift keys until it is displayed again.

¢ Pressing the UP or DOWN key enables Operation mode selection.

e When the Direct key type is Monitor, pressing the direct key changes the screen to the Measured

value (PV)/Set value (SV) monitor screen.

Measured value (PV)/ PID/AT transfer Startup tuning Automatic temperature Auto/Manual transfer

Set value (SV) monitor (ATU) (ST) rise learning (CHr)
Press and hold

9 the Shiftkey | " | Shitt |7 | shift|” - Shift | ™ _ —| shift
o CE for 2 seconds o H‘ LJ| key_ o 5[ LI| key . [N Hl— key . Ff | key
{ 0 > F F n a
(P.7-5) DOWN uP DOWN uP uP DOWN DOWN uP
key key key key key key key key
ri " ri B A o P
Ay 5ry LCHF -
n ! F n
(P.7-15) DOWN uP (P.7-17) (P.7-18)
key key
) 5y
oo
AREA o
c
(P.7-16)
Control area
Local (LOC)/
Remote/Local transfer External (EXT) RUN/STOP transfer
(r-L) transfer (L-E) (r-S)
" ) | shit|” ) shit | _ Shift
™ 7L | key [ E key ~ 5 key
> o @ o — |
C C n
DOWN UpP DOWN upP DOWN upP
key key key key key key
w nu- : o , wu— w _
[ L E r
AREA o - AREA o AREA o
n r P
(P.7-19) (P.7-20) (P.7-21)

AN Transferring the Operation mode immediately performs control in the mode transferred.

L2 For details of the Operation mode, refer to 7.2 Operation Mode (P. 7-14).
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5.2 Basic Operation

B Engineering mode

e Pressing the UP or DOWN key enables function block selection.

¢ Pressing the SET key enables parameter selection.
e To go back to the first parameter, keep pressing UP or DOWN keys until it is displayed again.
e When the Direct key type is Monitor, pressing the direct key changes the screen to the Measured

value (PV)/Set value (SV) monitor screen.

Measured value (PV)/
Set value (SV) monitor

cg
“1" 5raP

(P.7-5)

Press the shift key while
pressing the SET key for
2 seconds

[

Function block 10 STOP display Bar graph display Bar graph display PV flashing display
(F10.) (SPCH) (dE) resolution (dEUT) at input error (dSoP)
" w " " "
1M | SET Il SET SET )1 | SET
- i: I, | key - ?PLH key, - dE key, - (WJ'EUI key, - (Wj'SCHD
! ! o o
(P.7-65) (P.7-65) (P.7-66) (P.7-68) (P.7-69)
DOWN UpP
key key
Function block 11 Direct key Direct key type
(F11.) selection (Fn1) (Fn)
1] L L
1) SET — || SET SET
UC I 1. | key I_l-l 1| key IEI_' key  Return to F11.
P M | « | N | screen.
? :(P.7-70) (P.7-70) (P.7-70)
| 1
DowN | : uP
key | | key
NN
NSNS
]
L
|
!
I Holding peak value
Function block 91 ROM version Integrated operating ambient temperature
(F91)) monitor time monitor (WT) monitor (TCJ)
" w w "
| SET I =) | SET = | SET ~r | SET
F 5’ I key L LIQC key LIl | key I L | key ReturntoFo1.
Non s e = e o ndl screen.
-05 o el
(P.7-165) (P.7-165) (P.7-165) (P.7-165)

SET
key  Return to F10.
screen.

& For details of the Engineering mode, refer to 7.5 Engineering Mode (P. 7-52).
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5.2 Basic Operation

5.2.2 Changing set value (SV)

e The high-lighted digit indicates which digit can be set. Press Shift key to go to a different digit.
Every time the shift key is pressed, the high-lighted digit moves as follows.

~
[

-

AREA SV

L’.‘\ High-lighted digit

S N L U

e The following is also available when changing the set value.

Increase SV from 199 °C to 200 °C:

1. Press the shift key to light brightly the ones place
(first digit from the right).

2. Press the UP key to change to 0.
The display changes to 200.

Decrease SV from 200 °C to 190 °C:
1. Press the shift key to light brightly the tens place.
2. Press the DOWN key to change to 9.

The display changes to 190.

Decrease SV from 200 °C to -100 °C:

1. Press the shift key to light brightly the hundreds place.

2. Press the DOWN key (three times) to change to —1.
The display changes to —100.

MNEA Y

NEA Y

-

e To store a new value for the parameter, always press the SET key. The display changes to the

next parameter and the new value will be stored.

(AN

(AN

IMRO1W16-E4

A new value will not be stored without pressing SET key after the new value is displayed on
the display.

After a new value has been displayed by using the UP and DOWN keys, the SET key must
be pressed within 1 minute, or the new value is not stored and the display will return to the
Measured value (PV)/Set value (SV) monitor screen.
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5.2 Basic Operation

5.2.3 Operation of the direct key

B Direct key type

The FB100 has one Direct key, and the Direct key type can be selected in Engineering mode. (Refer to
P.7-70)

The Direct key types are Auto/Manual transfer, Monitor, Memory area transfer, Remote/Local transfer
and RUN/STOP transfer. The factory default setting is Auto/Manual transfer. If you set the Direct key
to a different type, affix the provided label to the front of the instrument.

I

D[)@M

(/)

"2 yeE

8 JEEEH
OUT1 OUT2 DO1 DO2 AM

goooooooon

@ [l V] [~

i
M:\Uo
i)
l

Location where direct T
key seal is stuck -

Direct key
L[]  Direct key operation is valid in all setting modes (SV setting & monitor mode, Parameter
setting mode, Setup setting mode, Operation mode, and Engineering mode).

L& For additional information on operation of the direct key, refer to B SV setting & monitor
mode (P. 5-4).

B How to restrict operation of the direct keys

To prevent accidental operation, the Direct key can be disabled. The setting is configured in
Engineering mode (function block 11). (Refer to P. 7-70.)
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5.2 Basic Operation

5.2.4 Data lock function

The Data lock function limits access of unauthorized personnel to the parameters and prevents

parameter change by mistake.

There are 8 set data lock levels. The set Data lock level can be set in Setup setting mode.

Character display Parameters which can be changed Set value
All parameters [Factory set value] 0000
I
LLE
MEA S e Set value (SV) 0001
H ¢ Event set value (EV1 to EV4)
e Memory area transfer
e Manipulated output value at MV transfer
e Parameters in operation mode
e Parameters in F10 through F91 (Engineering mode)
All parameters except for Event set value 1 (EV1) to 0010
Event set value 4 (EV4)
Set value (SV) 0011
All parameters except for Set value (SV) 0100
Event set value (EV1 to EV4) 0101
All parameters except for Set value (SV) and Event set value 0110
(EV1) to Event set value (EV4)
No parameter (All Locked) 0111
[}  Data lock level can be changed in both RUN and STOP mode.
L] Parameters protected by Data lock function are still displayed for monitoring.
IMRO1W16-E4 5-11
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6. OPERATION

6.1 Operating Precautions

Check the following items before starting operation, then turn on the power.

H Power ON

There is no power switch on this instrument, and the instrument starts operation immediately
following initial power ON (Factory set value: RUN).

B Action at input error

If the input signal wiring is disconnected or short-circuited (RTD input only), the instrument
determines that burnout has occurred.

® Burnout direction
Upscale: Thermocouple input ', RTD input (at input break), Voltage (low) input
Downscale: Thermocouple input', RTD input (at short-circuited), Voltage (low) input,
Voltage (high) input® Current input?
! For the Thermocouple input, upscale or downscale can be selected by Engineering mode.
(Factory set value: Upscale)

2For the Voltage (high) input or the Current input, the display becomes indefinite (display of
about zero value).

® Output at input error
Control output: According to the contents set by Action (high/low) at input error
Event output: According to the contents set by Event action at input error

B Checking the each parameter

The settings for the SV and all parameters should be appropriate for the controlled system.

There are parameters in Engineering mode which can not be changed when the controller is in RUN
mode. Change the RUN/STOP mode from RUN to STOP when a change for the parameters in
Engineering mode is necessary.

I=&  For details of the each parameter, refer to 7. DESCRIPTION OF EACH PARAMETER (P. 7-1).
I For details of RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).
& For details of the parameter in Engineering mode, refer to 7.5 Engineering Mode (P. 7-52).

B Operation when power failure

A power failure of 20 ms or less will not affect the control action. When a power failure of more than
20 ms occurs the instrument assumes that the power has been turned off. When the power returns, the
operation of instrument will be re-starts in accordance with the content selected by Hot/Cold start.

%" For details of Hot/Cold start, refer to 6.11 Start Action at Recovering Power Failure
(P. 6-42).

B Event hold action

e The event hold action is activated when the power is turned on or when transferred from STOP
mode to RUN mode.

e The event re-hold action is activated when not only the SV is changed, but also the power is turned
on or when transferred from STOP mode to RUN mode.

6-2 IMRO1W16-E4



6. OPERATION

6.2 Monitoring Display in Operation

In SV setting & Monitor mode, the following operations are possible.
When the power is turned on, the controller goes to this mode after self-diagnostics. Use this mode
during normal operation. Selection method of monitor screens for SV setting & monitor mode differs
depending on the Direct key type (Monitor and except for Monitor).

L1 The factory set value of the Direct key type is Auto/Manual transfer.

%" For the Direct key operation, refer to 5.2.3 Operation of the direct key (P. 5-10).

B When the Direct key type is other than Monitor

¢ Pressing the SET key enables the selection of screens.

e Monitor screens, Setting screens, and Memory area screen can be displayed.

e To go back to the first parameter, keep pressing SET keys until it is displayed again.

SET key

 S—

AREA
{

lajufu)u

UO%\UO@:M:UO ],
D e
= w Uﬂcﬁo@:ﬂoﬁ:ﬂuﬁ%@o
0UT10UT2 DO1 D2

mw (O 0ooooooooo

AN

tel [ [v] (A

¢ Display sequence of SV setting & monitor mode:

Measured value (PV)/
Set value (SV) monitor

o
o

[

NEA S
]
I

-~

(P.7-5)

Current transformer 1

Current transformer 2 Remote setting (RS)

Set value (SV) (CT1) input value monitor (CT2) input value monitor Input value monitor
SET )| SET ~r | SET - SET SET
key 5 l‘:l key L1 | _key L E’ key 5 H I~ | key
AREA ) E Tl we s NEA S MEA SV
! o ao ag - 200
(P.7-7) (P.7-7) (P.7-7) (P.7-7)
. . Manipulated output value Manipulated output value
Event monitor1 Event monitor 2 (MVA1) monitor [heat-side] (MV2) monitor [cool-side]
" - SET | ™ - SET | ™ - SET - SET
| ]
EHH I |_key, EHHE key HH key HHL:’ key
MEA SV MEA W Tl mea oW ]
- 50 - 50
(P.7-8) (P.7-8) (P.7-9) (P.7-9)
so’:llf g]n?;yrﬁgi?tor Memory area transfer Manu;tjtli/lt%dt;l;tsflgrvalue Interlock release
L w
| SET | SET = SET ] SET
FI'PI key I‘H’E key PSH key I | _key
WREA SV T owen w T omea w Ve W - ]
aoo ! o F
(P.7-10) (P.7-11) (P.7-11) (P.7-13)

I For the content of each screen, refer to 7.1 SV setting & Monitor Mode (P. 7-2).

[[L]  Parameters which are not related to existing functions on the controller or not specified
functions are not displayed.
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6.2 Monitoring Display in Operation

B When the Direct key type is Monitor

e Pressing the SET key enables the selection of screens.

e Pressing the Direct key enables the selection of Monitor screens.

e To go back to the first parameter, keep pressing SET keys until it is displayed again.

Direct key

SET key
N

2
g
B
=
=

=

O w LEELELEL

OUT! OUT2 DO1 DO2

mw () 0poooooooo

o

AN

16| [<=| V][

¢ Display sequence of SV setting & monitor mode:

Measured value (PV)/
Set value (SV) monitor

Set value (SV)

Memory area transfer

Manipulated output value

at MV transfer

Interlock release

Y SET | " — SET " SET | " - SET | " SET
[} [
l_j B key '_'ll'j key H ~ E key ID 5!‘! key I LI~ | key
N s WEA 8 Pl s P e W P W
! U< / 0 ! 0 F
A (P.7-5) (P.7-7) (P.7-11) (P.7-11) (P.7-13)
Current transformer 1 Current transformer 2 Remote setting (RS) Event itor1
(CT1) input value monitor (CT2) input value monitor Input value monitor vent monitor
Direct Direct Direct — Direct | ™ - Direct
~r rr |
key Liog|__key o LI C S| ke EHA 1] ke
M DD Pl s BU MNEA SV EDD Tl s
(P.7-7) (P.7-7) (P.7-7) (P.7-8)
Event itor 2 Manipulated output value Manipulated output value Memory area
vent monitor (MV1) monitor [heat-side] (MV2) monitor [cool-side] soak time monitor
L} 14
— g | Direct = Direct g Direct I Direct
_HHC key I—IH I-IHL:' key HIDI key
—> | NEA SV SU MEA S SD NEA S UDU
(P.7-8) (P.7-9) (P.7-9) (P.7-10)

I For the content of each screen, refer to 7.1 SV setting & Monitor Mode (P. 7-2).

[L]  Parameters which are not related to existing functions on the controller or not specified
functions are not displayed.
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6. OPERATION

6.3 Operating Setting

An example of performing operation with SV set to 200 °C and event 1 set value [deviation high] set

to 20 °C is shown in the following.

B Operation procedures

Set the
Refer to 6.3.1 Set the Set value (SV) (P. 6-5
target value of control clerto et the Set value (SV) ( )

Set the Refer to 6.3.2 Set the Event set value (alarm set value) (P. 6-7)
Event set value

Autotuning (AT) start Refer to 6.3.3 Autotuning (AT) start (P. 6-8)

i

6.3.1 Set the Set value (SV)

Example: Change the target value of the control to 200 °C

1. Select the Set value (SV) screen
Press the SET key at PV/SV monitor screen until Set value (SV) screen is displayed.

PV/SV monitor Set value (SV)
PV _' _' PV — '

T 0 % 0

2. Change the Set value (SV)
The set value is set to 200 °C by using the Shift and UP keys. The high-lighted digit indicates

which digit can be set.
@ Press the Shift key to high-light the hundreds digit.
@ Press the UP key to change the number to 2.

Set value (SV)

PV

PV

AREA sV 5 bﬂ’ A I AREA sV
A
—>
High-lighted digit—T & T— Hundreds digit

(|
[
-C

1y |
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6.3 Operating Setting

3. Store the set value (SV)
Press the SET key to store the new Set value (SV). The screen goes to the next parameter.

Set value (SV)

AREA

|
54

c

Current transformer 1
(CT1) input value monitor

ﬁ

5

PV

AREA

sV

~r |
[

oo

The parameter that appears next after
Set value (SV) varies depending on
the specifications.

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Set value (SV) will not be changed.

4. Return the PV/SV monitor
To return the PV/SV monitor, press the SET key several times.

PV/SV monitor

PV

AREA

8

I 00—

The changed
Set value (SV)

When the memory area number is selected and set the Set value (SV)

Example: Setting the target value of memory area 2 control to 200 °C
@ In the Set value (SV) screen, press the shift key to highlight the memory area display digit.
@ Press the up key to set the memory area number to “2”.

Set value (SV)

PV

AREA sV

LM

|
u
d

PV

NI/
AREA

sV

/1N

54

—
/\

S

High-lighted digit—T

LFlashing

-5

PV

\I/
AREA

/1N

sV

1
o

If the memory area display
flashes, this indicates that
the memory area number is
other than the control area.

L.

LFlashing

® Press the Shift key to high-light the hundreds digit.
@ Press the UP key to change the number to 2.

Set value (SV)

PV
cC
NV g
AREA sV E
AR A
t _T—Hundreds digit
Flashing

® Press the SET key to store the new Set value (SV).

6-6
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6.3 Operating Setting

6.3.2 Set the Event set value (alarm set value)
Example: Change the Event 1 set value (EV1) to 20 °C

1. Select the Event 1 set value (EV1) screen
Press and hold the SET key for 2 seconds at PV/SV monitor screen until Parameter setting mode
is displayed. Event 1 set value (EV1) is displayed first.

Event 1 set value (EV1)

PV/SV monitor (Parameter setting mode)
PV
0 [
W s woA s Event set value screen is not displayed
u' C-'UU % U when the Event function is not available.
Press and hold for 2 seconds

2. Change the Event 1 set value (EV1)
The Event 1 set value (EV1) is set to 20 °C by using the Shift and DOWN keys. The high-lighted
digit indicates which digit can be set.
@ Press the Shift key to high-light the tens digit.
@ Press the DOWN key to change the number to 2.

Event 1 set value (EV1)

PV PV

D oD AREA L E
‘: - T—Tenth digit

3. Store the new Event 1 set value (EV1)
Press the SET key to store the new Event 1 set value (EV1). The screen goes to the next parameter.

AREA v

L

High-lighted digit

Event 1 set value (EV1) Event 2 set value (EV2) [When the Event 2 is used]
1} — ' 2] — :'

c % 5
L] After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Event 1 set value (EV1) will not be changed.

4. Return the PV/SV monitor
To return the PV/SV monitor, press and hold the SET key for 2 seconds.

£ For details of the Event function, refer to Engineering mode (P. 7-88 to P. 7-111).
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6.3 Operating Setting

6.3.3 Autotuning (AT) start

Autotuning (AT) automatically measures, computes and sets the optimum PID values.
L1l Check that all of the requirements for AT start are satisfied before starting operation (refer to
P. 6-15). To start Autotuning (AT), go to PID/AT transfer in Operation mode.
1. Select the PID/AT transfer screen

Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is
displayed. PID/AT transfer screen is displayed first.

PID/AT transfer

PV/SV monitor (Operation mode)
winln) " ar
I~ 200 <gt%s F
Press and hold for 2 seconds

2. Start the autotuning (AT)

If set to “on” by pressing the UP key, the Autotuning function (AT) starts.
At this time, the AT lamp flashes.

PID/AT transfer

(Operation mode) AT lamp flashes

" ar i C{Hﬁ\l
o ﬁ o
F /\

& :
3. Autotuning (AT) finish

When the Autotuning (AT) is finished, the control will automatically returns to PID control.
At this time, the AT lamp turns off.

AREA v

LLl When canceling the Autotuning function (AT), press the DOWN key to be set to “oFF.”

LL To return the PV/SV monitor, press and hold the Shift key for 2 seconds.

(AN

If Autotuning (AT) ends normally, the LBA time is automatically set twice as large as the
Integral time.

IMRO1W16-E4



6.3 Operating Setting

B To manually set PID values

If the autotuning function does not match the controlled object requirements, the optimum PID values
may not be computed by Autotuning (AT). In that case, adjust the PID values manually.

® Setting procedure
1. Select the parameter setting mode
Press and hold the SET key for 2 seconds at PV/SV monitor screen until Parameter setting mode

is displayed. Event 1 set value (EV1) is displayed first.

Event 1 set value (EV1)
PV/SV monitor (Parameter setting mode)

PV

200 =
= | — - Event set value screen is not displayed

AREA sV

AREA| sV
! E’UU % U when the Event function is not available.
Press and hold for 2 seconds

2. Select the proportional band [heat-side] screen
Press the SET key several times to change to the Proportional band [heat-side] screen.

Event 1 set value (EV1) Proportional band [heat-side]
T i 0
C ":,' I a——) I

H % H
3. Change the Proportional band [heat-side] set value
The Proportional band [heat-side] set value is set to 10 °C by using the Shift and DOWN keys

(Example: 10 °C). The high-lighted digit indicates which digit can be set.
@ Press the Shift key to high-light the tens digit.
@ Press the DOWN key to change the number to 1.

Proportional band [heat-side]

PV

PV

m)
r

—
0 0D
High-lighted digit —.,A- g

4. Store the Integral time [heat-side] set value
Press the SET key to store the new Proportional band [heat-side] set value.

The screen goes to the next Integral time [heat-side].

Proportional band [heat-side] Integral time [heat-side]
a — P After a new value is displayed on the
‘U ,' display by using UP and DOWN keys, if no
— WA key operation is performed within 1 minute
! 0 without pressing SET key, this instrument
returns to the PV/SV monitor screen and
the Proportional band [heat-side] set value
will not be changed.

1=

Tenth digit
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6.3 Operating Setting

6-10

5. Set the Integral time [heat-side] and Derivative time [heat-side]

The setting procedure applies when the Integral time [heat-side] and the Derivative time
[heat-side] are also set.

Integral time [heat-side]

PV

sV

|
I

0

ﬁ

B

6. Return the PV/SV monitor

To return the PV/SV monitor, press and hold the SET key for 2 seconds.

Derivative time [heat-side]

PV

2" For the setting range of PID values, refer to Parameter setting mode (P. 7-27 and P. 7-28).
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6. OPERATION

6.4 RUN/STOP Transfer

The RUN/STOP transfer can be made by Digital input (optional) or Communication (optional) other
than the key operation.

m When the digital input RUN/STOP transfer function is used, it is impossible to transfer
RUN/STOP through key operation if the contact is not closed. (When contact opens:
STOP mode is maintained.)

I For details of the RUN/STOP transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual IMR01WO04-EL]).

® State of this instrument when set to STOP mode
Displays the STOP symbol “SToP” on the SV or PV displays.
(Factory set value: SV displays)

Output depending on the Manipulated output value (MV1) at

STOP mode (Factory set value: —5.0 %)

Heat-side: Output depending on the Manipulated output value

Heat/Cool PID (MV1) at STOP mode (Factory set value: —5.0 %)

control Cool-side: Output depending on the Manipulated output value
(MV2) at STOP mode (Factory set value: —5.0 %)

When there is no Feedback resistance (FBR) input:

Conform to the set value of the Valve action at STOP mode.
When there is Feedback resistance (FBR) input:

STOP display

PID control

Control output

Pfos lgcr)trilonin Manipulated output value (MV) at STOP mode corresponds
If)IDP control & to Feedback resistance (FBR) input value.
When there is Feedback resistance (FBR) input, and it is input
break:

Conform to the set value of the Valve action at STOP mode.

Event output
HBA output
Transmission output

Output depending on the output status at STOP mode
(Factory set value: OFF)

[I]  For the settings of STOP display, Output status at STOP mode, and Manipulated output
value (MV) at STOP mode, refer to Engineering mode (P. 7-65, P. 7-85 and P. 7-132).

® 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.

I  For the Hot/Cold start selection, refer to 6.11 Start Action at Recovering Power Failure
(P. 6-42).

B RUN/STOP transfer by Front key operation
1. Press and hold the SET key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed.
PID/AT transfer
PV/SV monitor (Operation mode)
" oann " oar

AREA v AREA sV
! = <g F
Press and hold for 2 seconds
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6.4 RUN/STOP Transfer

2. Press the Shift key several times until RUN/STOP transfer screen is displayed.

PID/AT transfer
(Operation mode) RUN/STOP transfer

P PV _ E
——) -l
RS

3. Pressing the UP key changes to STOP mode from RUN mode.

-

AREA sV

M &= RUN mode

PV/SV monitor

RUN/STOP transfer (STOP mode)
" P " _ _C H:Iq Symbol of
I =l — I - —— I ‘/Showing STOP
n| AN o o % /" 5laP
&7 STOP/mode Press and hold for 2 seconds

e To change from STOP mode to RUN mode, press the DOWN key.

RUN/STOP transfer
5| — | -5
P n
w

Jé

B RUN/STOP transfer by Direct key operation

RUN/STOP transfer by the Direct key is possible with the Direct key type of the Engineering mode.
Set “RUN/STOP transfer” to the Direct key type.
Every time the direct key is pressed, the RUN mode is changed to the STOP mode alternately.

N RUN mode

I For the Direct key type selection, refer to Engineering mode (P. 7-70).
® To change from RUN mode to STOP mode

PV/SV monitor PV/SV monitor
(RUN mode) RUN/STOP transfer (STOP mode)
PV Display changes | g
minin] _ [_ | automatically o0
AREA SV Loy — AREA SV r - — AREA SV rJ
/" 200 % P /" SMaR,

Press the direct key

® To change from STOP mode to RUN mode

6-12

PV/SV monitor
(STOP mode)

100
=

! SIaP

————

.

RUN/STOP transfer
PV Display changes
_ [_ | automatically
~ l ————
RUN mode

Press the direct key

PV/SV monitor
(RUN mode)

M
cCoo

i 200

N Symbol of

showing STOP
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6.4 RUN/STOP Transfer

B RUN/STOP transfer by Digital input (DI) [optional]

RUN/STOP transfer by the Digital input (DI) is possible with the Digital input (DI) assignment of the
Engineering mode.

IZ&  For the Digital input (DI) assignment, refer to Engineering mode (P. 7-80)
® Terminal Configuration

The Digital input (DI) positions to which RUN/STOP transfer can be assigned vary depending on the
optional function type. The RUN/STOP transfer positions for each optional function are indicated
below.

Optional function A (DI1 to DI5) Optional function B, C, D (DI1, DI2)

When Digital input (DI) assignment is
“13, 14,15, 17, 18, 19 and 23.”
<«——DI1: RUN/STOP transfer input

When Digital input (DI) assignment is
“17,18, 19 and 23.”
<«—— DI1: RUN/STOP transfer input

When Digital input (DI) assignment is
“6,7and 8.”

f Dl4: RUN/STOP transfer input

When Digital input (DI) assignment is “2.”
<+«——DI5: RUN/STOP transfer input

Optional function E (DI1 to DI3) Optional function F and J (DI1)

When Digital input (DI) assignment is
“13, 14, 15,17, 18, 19 and 23.”
<«—— DI1: RUN/STOP transfer input

When Digital input (DI) assignment is
wnz
<+<—DI1: RUN/STOP transfer input

Contact closed: RUN

When Digital input (DI) assignment is “23. Contact open: STOP

<«—— DI1: RUN/STORP transfer input

Ll Contact input from external devices or equipment should be dry contact input. If it is not dry
contact input, the input should have meet the specifications below.
Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less
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6.4 RUN/STOP Transfer

® Transfer timing of RUN/STOP
When the contact is closed, RUN. When the contact is open, STOP.

| 200 ms or more | 200 ms or more

[ - [ -

Contact closed

Contact open

RUN

STOP

M After the contact is transferred, it takes “200 ms + 1 sampling cycle* ” until the action
of this instrument is actually selected.

* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

® 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).

RUN/STOP mode RUN/STOP mode by | Actual RUN/STOP mode State of STOP
from key operation or Lo .
C digital input (DI) state character display
communication
RUN Contact closed (RUN) RUN STOP is not displayed
Contact open (STOP) d 5:‘_ F
Contact closed (RUN STOP P
STOP (RUN) L5
Contact open (STOP) 5,’- DP

® STOP character display

[4] _' _'
cd

! 5 oP |«— Display when STOP mode is changed by key operation
[When there is no RUN/STOP transfer by the digital input (DI)]

PV

. cd

! E5[ P|«— Display when STOP mode is changed by key operation
[When there is RUN/STOP transfer by the digital input (DI)]

cf
! d5F P |<— Display when STOP mode is selected by the digital input (DI)

Ll The display unit to display the STOP character can be changed from the SV display
section to the PV display section by referring to “STOP display” in the Engineering
mode.
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6. OPERATION

6.5 Autotuning (AT)

The Autotuning (AT) function automatically measures, computes and sets the optimum PID values.
The Autotuning (AT) can be used for PID control (Direct/Reverse action), Heat/Cool PID control, and
Position proportioning PID control (Direct/Reverse action).

B Caution for using the Autotuning (AT)

e 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.

o If the output change rate limiter is set, the optimum PID values may not be computed by Autotuning

(AT).

B Requirements for Autotuning (AT) start

Start the Autotuning (AT) when all following conditions are satisfied:
To start Autotuning (AT), go to PID/AT transfer in Operation mode.

RUN/STOP transfer RUN

Operation mode | PID/AT transfer PID control

state Auto/Manual transfer | Auto mode

Remote/Local transfer |Local mode

Parameter setting

Output limiter high > 0.1 %, Output limiter low < 99.9 %

Input value state

The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Measured value (PV) >
Input error determination point (low)

B Requirements for Autotuning (AT) cancellation

If the Autotuning (AT) is canceled according to any of the following conditions, the controller
immediately changes to PID control. The PID values will be the same as before Autotuning (AT) was

activated.

When the operation mode
is transferred

When the RUN/STOP mode is changed to the STOP mode.

When the PID/AT transfer is changed to the PID control.

When the Auto/Manual mode is changed to the manual mode.

When the Remote/Local mode is changed to the remote mode.

When the parameter is
changed

When the temperature Set value (SV) is changed.

When the PV bias, the PV digital filter, or the PV ratio is changed.

When the control area is changed.

When the input value
becomes abnormal

When the Measured value (PV) goes to underscale or over-scale.

When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) > Measured value (PV))

When the AT exceeded
the execution time

When the AT does not end in two hours after AT started

Power failure

When the power failure of more than 20 ms occurs.

Instrument error

When the instrument is in the FAIL state.

IMRO1W16-E4
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6.5 Autotuning (AT)

B Autotuning (AT) start/stop operation

The Autotuning function can start from any state after power on, during a rise in temperature or in
stable control.

1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is
displayed. PID/AT transfer screen is displayed first.

PID/AT transfer

PV/SV monitor (Operation mode)
" rr " i
:,‘ LIl | e— ’C’,‘ M|

AREA ' v AREA sV
. 200 <g F
Press and hold for 2 seconds

2. If set to “on” by pressing the UP key, the Autotuning (AT) function starts. At this time, the AT
lamp flashes.

PID/AT transfer
(Operation mode)

AU
) F

AT lamp flashes

PV

3. When the Autotuning (AT) is finished, the control will automatically returns to PID control.
At this time, the AT lamp turns off.

e When canceling the Autotuning (AT) function, press the DOWN key to be set to “oFF.”

PID/AT transfer

(Operation mode) AT lamp turns off

4 — AT
C’ l7 [N ’I

n
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6.5 Autotuning (AT)

® Parameters for Autotuning (AT)

Parameters for Autotuning (AT) are provided to compute the PID values suitable for various
controlled systems and control actions. Set them, as required. Set the parameters for Autotuning (AT)
in the Engineering mode.

Example 1: When you want to find each constant suited for P control, PI control, or PD control by
Autotuning.

For P control:
Set “0” to integral time limiter (high) [heat-side] and derivative time limiter (high)
[heat-side].
For PI control:
Set “0” to derivative time limiter (high) [heat-side].
For PD control:
Set “0” to integral time limiter (high) [heat-side].
When Autotuning (AT) is executed by making the settings above, the control constants
suited for P, PI, or PD control are found.

L Also corresponds to Heat/Cool PID control cool-side and Position proportioning PID
control.

Example 2: When you want to limit on/off output only at Autotuning (AT)
Autotuning (AT) that limits the ON/OFF output values only at Autotuning (AT) can be
executed by setting the output value with AT turned on and the output value with AT
turned off.

[N Only when the Feedback resistance (FBR) input is connected in the Position proportioning
PID control, the “Output value with AT turned on” and “Output value with AT turned off”
setting becomes valid.

I=Z"  As the other parameters for Autotuning (AT) function, there are AT bias, AT cycle, or AT
differential gap time. For the each parameter, refer to Engineering mode (P. 7-140 to
P. 7-142).

IMRO1W16-E4 6-17



6. OPERATION

6.6 Startup Tuning (ST)

Startup tuning (ST) is a function which automatically computes and sets the PID values from the

response characteristics of the controlled system at power ON, transfer from STOP to RUN, and Set

value (SV) change.

e 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.

e 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

Setvalue (SV) 2D} ———————— —— —— — — ﬁ
Set value (SV) 1>

f » Time

Calculating and setting PID values Calculating and setting PID values
Starup tuning (ST) start Startup tuning (ST) start
[When the pow er is tumed on, operation is changed [When SV is changed]

from STOP to RUN]
e The setting items related to Startup tuning (ST) are shown below. Set them according to the application

used.
Setting item Details Setting mode
Start When the power is turned on, operation is . )
o 0 (Factory set value) changed from STOP to RUN, or the Set value | Engineering mode
condition 4
(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 |[onl Execute once Operation mode
method on2 Execute always
oFF (Factory set value) |ST unused

[OE] Startup tuning (ST) function does not correspond to the Heat/Cool PID control (only in
the temperature fall direction) and the Position proportioning PID control.

L1l Ifthe Startup tuning (ST) function is executed just when the power is turned on or selection
is made from STOP to RUN as one of the ST startup conditions, control starts at Hot start 2
even if set to Hot start 1 (factory set value).

I Refer to B Hot/Cold start selection (P. 6-42).

B Caution for using the Startup tuning (ST)

e 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.

e 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.

o If in Heat/Cool PID control, start activating the Startup tuning (ST) function under the condition of
“Set value (SV) > Measured value (PV).” Only the PID values on the heat-side are automatically
computed but no PID values on the cool-side are changed. Execute the Autotuning (AT) function to
the PID valued on the cool-side.
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6.6 Startup Tuning (ST)

e When the manipulated output may be limited by the Output limiter setting, the optimum PID values
may not be computed by Startup tuning (ST).

e When setting the Output change rate limiter, the optimum PID values may not be computed by
Startup tuning (ST).

e When setting the Setting change rate limiter, the optimum PID values are not obtained even when
Startup tuning (ST) is executed at Set value (SV) change.

B Requirements for Startup tuning (ST) start
Start the Startup tuning (ST) when all following conditions are satisfied:

RUN/STOP transfer RUN

Operation mode | PID/AT transfer PID control

state Auto/Manual transfer | Auto mode

Remote/Local transfer | Local mode

Startup tuning (ST) is set to ON.
(Execute once, Execute always)

Parameter setting

Output limiter high > 0.1 %, Output limiter low < 99.9 %

The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Measured value (PV) > Input
error determination point (low)

Input value state At Startup tuning (ST) at Set value (SV) change, the Measured value
(PV) shall be stabilized.

Set value (SV) > Measured value (PV)

(Heat/Cool PID control)

At startup, output is changed and saturated at the Output limiter high
Output value state or the Output limiter low.

B Requirements for Startup tuning (ST) cancellation

If the Startup tuning (ST) is canceled according to any of the following conditions, the controller
immediately changes to PID control. The PID values will be the same as before ST was activated.

When Startup tuning (ST) is set to OFF
When the PV bias, the PV digital filter, or the PV ratio is changed.
When the RUN/STOP mode is changed to the STOP mode.

When the parameter is changed

When the operation mode is When the Autotuning (AT) is activated.

transferred When the Auto/Manual mode is changed to the Manual mode.

When the Remote/Local mode is changed to the Remote mode.

When the Measured value (PV) goes to underscale or over-scale.

When the input value becomes

abnormal When the Measured value (PV) goes to input error range.

(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) > Measured value (PV))

When the ST exceeded the When the ST does not end in hundred minutes after ST started
execution time

Power failure When the power failure of more than 20 ms occurs.

Instrument error When the instrument is in the FAIL state.
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6.6 Startup Tuning (ST)

B Startup tuning (ST) setting
The setting procedure when executing Startup tuning (ST) only one time at power ON is shown below

as a setting example.

Step 1: Set the start condition
First, set “When the power is turn on” to Startup tuning (ST) start condition by Engineering mode.

1. Change the Operation mode from RUN mode to STOP mode.
I To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10

PV/SV monitor (Engineering mode)

PV

AREA
|
I

v

8

S5 aP

—

PV

AREA

F

sV

1M
(=

I.

@ ' <2§
Press the Shift key while pressing the SET key for 2 seconds

3. Press the DOWN key six times until Function block 54 screen is displayed.

Function block 10 Function block 54
(Engineering mode) (Engineering mode)

] PV

1 —

&

4. Press the SET key until ST start condition screen will be displayed.

Function block 54
(Engineering mode)

ST start condition
(Engineering mode)

575
0

PV PV

CCol
. —

i sv %

5. Press the UP key to change the number to 1.

ST start condition
(Engineering mode)

AREA

Setting range:

0: Activate the ST function when the power is
turned on; when transferred from STOP to
RUN; or when the Set value (SV) is changed

1: Activate the ST function when the power is
turned on; or when transferred from STOP
to RUN

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

PV PV

-
I

-

AREA v

co W

e

K3
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6.6 Startup Tuning (ST)

6. Press the SET key to store the new value. The screen goes to the ST proportional band adjusting

factor screen.
ST proportional band
ST start condition adjusting factor
(Engineering mode) (Engineering mode)

PV

@
<l|‘l
-

MEA SV , % AREA U

7. To return the PV/SV monitor, press the Shift key while pressing the SET key.

Step 2: Set the execution method
Set that the Startup tuning (ST) will be executed only once.

1. Change the Operation mode from STOP mode to RUN mode by RUN/STOP transfer screen of
operation mode.

& To change from STOP mode to RUN mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key twice at RUN/STOP transfer screen until Startup tuning (ST) screen is
displayed.

RUN/STOP transfer Startup tuning (ST)
(Operation mode) (Operation mode)
v L _ PV ‘__‘ '

I ‘—-, ﬁ 5' L

n < E F
% Two times

3. Press the UP key to set “onl (Execute once).”

Startup tuning (ST)
(Operation mode)
" o Setting range:
Crr | on1: Execute once

N ]
A U — | U /on2: Execute always
F /\ ) OFF: ST unused

&

4. Thus, the Startup tuning (ST) setting has been finished. To return the PV/SV monitor, press and
hold the Shift key to 2 seconds.

-

IMRO1W16-E4 6-21



6.6 Startup Tuning (ST)

Step 3: Start the Startup tuning (ST)
Turn off the power once and turn it on again. The Startup tuning (ST) will automatically start. When
the calculation and setting of PID values is completed, setting of the Startup tuning (ST) screen will
automatically change to “oFF.”

Startup tuning (ST)
(Operation mode)

5 U
o ow - If the setting is set to “Execute once”:
/ g

When the Startup tuning (ST) is finished, the
setting will automatically return to “oFF.”

L1 When Startup tuning (ST) was interrupted, the setting does not change to “oFF.”
Startup tuning (ST) starts when the restart conditions are satisfied.

[[I]  As the parameters for Startup tuning (ST) function, there are ST proportional band adjusting
factor, ST integral time adjusting factor, and ST derivative time adjusting factor in
Engineering mode.

However, use the same setting as the factory set values (1.00 times).

Example: When set the proportional band adjusting factor
Proportional band (P) =

Computed proportional band x Proportional band adjusting factor (0.01 to 10.00 times)
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6. OPERATION

6.7 Auto/Manual Transfer

The Auto/Manual transfer can be made by Digital input (DI) or Communication (optional) other than
the key operation.

£ When the digital input Auto/Manual transfer function is used, it is impossible to
transfer Auto/Manual through key operation if the contact is not closed.
(When contact opens: Manual mode is maintained.)

I~ For details of Auto/Manual transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual (IMR01W04-E]).

[L]  The Manipulated output value when changed to the Manual mode from the Auto mode
differs depending on the MV transfer function (MVTS) setting. The MV transfer function
(MVTS) enables the selection of whether a balanceless and bumpless transfer is made or a
previous manipulated output value is used.

& For the MV transfer function (MVTS), refer to Engineering mode (P. 7-124).

® 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)
A

Auto mode Manual mode Auto mode

» Time

A
QO
=z
Gl R
G
—
(¢)
O

(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.
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6.7 Auto/Manual Transfer

B Auto/Manual transfer by Front key operation

1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed.
PID/AT transfer
PV/SV monitor (Operation mode)
i rr i ri
! 2oo F

Press and hold for 2 seconds

2. Press the Shift key several times until Auto/Manual transfer screen is displayed.
PID/AT transfer

(Operation mode) Auto/Manual transfer
Tooor S
h oo ——— i ]
F E a 1&— Symbol of showing
Auto mode
3. Press the UP key to change to the Manual mode from the Auto mode. The Manual (MAN) mode
lamp lights.
The Manual (MAN)
Auto/Manual transfer | /mode lamp lights.
v ™ W A
0_ - /I8 _ —
Manual mode

o A? 74— Symbol of showing

¢ To change from the Manual mode to the Auto mode, press the DOWN key.
Auto/Manual transfer

PV

|
1| ey | F =1

AREA/ sV AREA sV
n ?5 o

4. Press and hold the Shift key for 2 seconds to change to the PV/SV monitor from the Operation

mode.
Auto/Manual transfer PV/S monitor
(Manual mode) (Manual mode) The Manual (MAN)
“}m - “1" mode lamp lights.
/19 _ = /1INamnM
lH - ——— | ’:'L’ (] Displays the
wo s oo s — Manipulated output
n N HOB
/ulv\'\ . value 1 (MV1)

Press and hold for ~ The Manipulated output
2 seconds (MV) lamp lights.

LLl  When in STOP mode, no Manual (MAN) mode lamp turns on.
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6.7 Auto/Manual Transfer

B Auto/Manual transfer by Direct key operation

To execute Auto/Manual transfer by Direct key, set Auto/Manual transfer by Direct key type in
Engineering mode.

Every time the Direct key is pressed, the Auto mode is changed to the Manual mode alternately.

IZ%”  For the Direct key type selection, refer to Engineering mode (P. 7-70).

® To change from Auto mode to Manual mode

PV/SV monitor

Operation mode
Auto/Manual transfer

(Auto mode) (Manual mode)
|/ " The Manual (MAN)
W wialn w /"i‘"g = mode lamp lights.
cC oo —) N I~ ———
= ! ) 200 % - | Display changes
& automatically

Press the direct key

S

ymbol of showing

Manual mode

® To change from Manual mode to Auto mode

PV/S monitor

Operation mode

(Manulal mode)

(Auto mode)

PV

AREA

v

A-n

L3

W WA
/1M
e —)
N/ 406 %
RS
Press the direct key
IMRO1W16-E4

Auto/Manual transfer

——
Display changes
automatically

Symbol of showing
Auto mode

PV/S monitor
(Manual mode)

P MAN
ainliy
gy

AREA v

Ne  HOBY
Z 1R

N\

Displays the
Manipulated
output value 1
(MV1)

The Manipulated output
(MV) lamp lights.

PV/SV monitor
(Auto mode)

" winln)
i

=i

— Displays the

Set value (SV)
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6.7 Auto/Manual Transfer

B Auto/Manual transfer by Digital input (DI) [optional]

Auto/Manual transfer by the Digital input (DI) is possible with the Digital input (DI) assignment of the
Engineering mode.

I=%  For the Digital input (DI) assignment, refer to Engineering mode (P. 7-80).

® Terminal configuration

The Digital input (DI) positions to which Auto/Manual transfer can be assigned vary depending on the
optional function type. The Auto/Manual transfer positions for each optional function are indicated
below.

Optional function A (DI1 to DI5) Optional function B, C, D (DI1, DI2)
Y;”Z‘Z”n?ggf' input (DI) assignment is COMO)  \hen Digital input (DI) assignment is

: . “22 and 25.”
P DI1: Auto/Manual transfer input

«—— DI1: Auto/Manual transfer input
When Digital input (DI) assignment is
“15, 16, 18 and 20.”

When Digital input (DI) assignment is
DI2: Auto/Manual transfer input | “18 and 20.”

DI2: Auto/Manual transfer input
When Digital input (DI) assignment is
3"
DI3: Auto/Manual transfer input

When Digital input (DI) assignment is
“q.r
Dl4: Auto/Manual transfer input

When Digital input (DI) assignment is
"4,7 and 9.”
DI5: Auto/Manual transfer input

Optional function E (DI1 to DI3) Optional function F and J (DI1)

When Digital input (DI) assignment is
“22 and 25.”

DI1: Auto/Manual transfer input
When Digital input (DI) assignment is
“op

<+«— DI1: Auto/Manual transfer input

When Digital input (DI) assignment is
“15, 16, 18 and 20.”
DI2: Auto/Manual transfer input

When Digital input (DI) assignment is
“13.
<+<—— DI3: Auto/Manual transfer input

Contact closed: Auto mode

When Digital input (DI) assignment is “25.”
Contact open: Manual mode

<«—— DI1: Auto/Manual transfer input

LLl Contact input from external devices or equipment should be dry contact input. If it is not dry
contact input, the input should have meet the specifications below.
Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less
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6.7 Auto/Manual Transfer

® Transfer timing of Auto/Manual
When the contact is closed, the mode changes to Auto. When the contact is open, the mode changes to

Manual.

200 ms or more

»

| 200 ms or more

Contact closed

Contact open

Auto mode

»

Manual mode

0] After the contact is transferred, it takes “200 ms + 1 sampling cycle* ” until the action
of this instrument is actually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

® 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).

Auto/Manual mode
from Key operation or
communication

Auto/Manual mode by
Digital input (DI)

Actual Auto/Manual
mode state

Display lamp state

Auto mode

Contact closed
(Auto mode)

Auto mode

MAN mode lamp OFF

Contact open
(Manual mode)

Manual mode

Contact closed
(Auto mode)

Contact open
(Manual mode)

Manual mode

MAN mode lamp ON

IMRO1W16-E4
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6.7 Auto/Manual Transfer

B Procedure for setting the Manipulated output value (MV) in Manual mode

When the controller is in Manual mode, the Manipulated output value (MV) can be manually set.

Setting procedures:

1. Make sure the Manual (MAN) mode lamp and the Manipulated output (MV) are lit.

PV/S monitor

(Manual mode) The Manual (MAN)

w 4 mode lamp lights.
2 inliy
[y
NV
'/T\V\L"E"'E
T~ .
The Manipulated output (MV)
lamp lights.

4]

AREA

2. Set the Manipulated output value (MV) by UP or DOWN keys.

PV/S monitor
(Manual mode)
| |

AN w u
/| }:' ,l"l ] /| }_"l ] l;
o LU c— o LU- — UP key:
Ny 4H0B /\ NNy 800 Increase the Manipulated
71N {1_\7 71N output value (MV).
|
| " Mgy
L
R / 5, ! DOWN key:
!f N 320 Decrease the Manipulated
71N output value (MV).
[[l]  Keeping pressing the DOWN or UP key makes numeric value change faster.
LLl  For Position proportioning PID control:
e When there is a Feedback resistance (FBR) PV/S monitor
input, the valve position can be set by UP (Manu?l mode)
WA
or DOWN key. "
g eeg

AREA Valve position display

sV
N 5004 (Feedback resistance
21 input value)

e When there is no Feedback resistance (FBR) input, the output becomes ON while the UP
key [open-side output (OUT1)] or DOWN key [close-side output (OUT2)] is pressed and
the output becomes OFF when your finger is removed from the key. MV is hidden.

PV/S monitor PV/S monitor
(Manual mode) (Manual mode)
PV /ﬂlﬂ\j ' ' PV /HIAN\—, —' ’_'
N M) [
cLu o ide output (OUT1) cou Cl ide output (OUT2)
NEA v |~ Open-side outpu : WA S |~ Close-side outpu :
| - [ ;
T11 ligh ouT21 light
I w wn/ OUT1 lamp lights I w m/ amp lights
/\
When the up key is pressed, the When thg down key is pressed, the
open-side output (OUT1) turns on. closed-side output (OUT2) turns on.
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6. OPERATION

6.8 Remote/Local Transfer

The Remote/Local transfer can be made by Digital input (DI) or Communication (optional) other than
the key operation.

E  When the digital input Remote/Local transfer function is used, it is impossible to

transfer Remote/Local through key operation if the contact is not closed. (When
contact opens: Local mode is maintained.)

I For details of the Remote/Local transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual (IMR01W04-E).

B Remote/Local transfer by Front key operation

1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed.
PID/AT transfer
PV/SV monitor (Operation mode)
winln T oOr
'- e ae— [N

I AREA/ v
; 2ol <g F
Press and hold for 2 seconds

2. Press the Shift key several times until Remote/Local transfer screen is displayed.

PID/AT transfer
(Operation mode) Remote/Local transfer

" O ) " )
i L ﬁ L
AREA/ sV AREA sV C

F < DE 1— Symbol of showing
Local mode

—

-

3. Press the UP key to change to the Remote mode from the Local mode.

Remote/Local transfer The Remote (REM)
| /mode lamp lights.
BV PV REM
R ZIN )
I U —— I L
C /\ 1#— Symbol of showing
Jl_s) Remote mode

e To change from the Remote mode to the Local mode, press the DOWN key.

Remote/Local transfer
I

PV 4]

/\l
I~ ﬁ

Fv ‘35 C
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6.8 Remote/Local Transfer

4. Press and hold the Shift key for 2 seconds to change to the PV/SV monitor from the Operation

mode.
Remote/Local transfer PV/S monitor
(Remote rlnode) (Remote n|10de) The Remote (REM)
W ral o REN mode lamp lights.
ZIN ) Enm "
~ L ———) e

MEA SV - MREA SV Displays the Remote
n % ! ’BD“/ setting input value
Press and hold for 2 seconds

LL] When in STOP mode, no Remote (REM) mode lamp turns on.

B Remote/Local transfer by Direct key operation

Remote/Local transfer by the Direct key is possible with the Direct key type of the Engineering mode.
Set “Remote/Local transfer” to the Direct key type. Every time the Direct key is pressed, the Remote
mode is changed to the Local mode alternately.

I=Z"  For the Direct key type selection, refer to Engineering mode (P. 7-70).

® To change from Local mode to Remote mode

Operation mode

PV/SV monitor Remote/Local transfer PV/S monitor
(Local mode) (Remote mode) (Remote mode)
The Remote (REM) |
w — w R mode lamp lights. [ » R
iy ZIN ) N1
AREA ,‘ sv EDD % MEA SV ’:' Display changes AREA ,‘ s IED“/ g:esr?.]lssles the
automatically Lo
setting input
value

Symbol of showing

Press the direct key Remote mode

® To change from Remote mode to Local mode

Operation mode

PV/SV monitor Remote/Local mode PV/S monitor
(Remote mode) (Local mode) (Local mode)
|
REM PV PV

)

—
—

215111 _ minly
[y ) J L E—— L
AREA R AREA v . AREA sV D | th
! 160 % J_' Display changes ! E'DU"/L(LS(;F;?!; V:me

—
-

automatically

Press the direct key ﬁym?ol chj showing
ocal mode
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6.8 Remote/Local Transfer

B Remote/Local transfer by Digital input (DIl) [optional]

Remote/Local transfer by the Digital input (DI) is possible with the Digital input (DI) assignment of
the Engineering mode.

I=%  For the Digital input (DI) assignment, refer to Engineering mode (P. 7-80).

® Terminal configuration

The Digital input (DI) positions to which Remote/Local transfer can be assigned vary depending on
the optional function type. The Remote/Local transfer positions for each optional function are
indicated below.

Optional function A (DI1 to DI5) Optional function B, C, D (DI1, DI2)

When Digital input (DI) assignment is
“16, 20, 21 and 24.”
<+<—— DI1: Remote/Local transfer input

When Digital input (DI) assignment is
“20, 21 and 24.”
+«—— DI1: Remote/Local transfer input

When Digital input (DI) assignment is
| “q7n
DI2: Remote/Local transfer input

When Digital input (DI) assignment is
“13, 14 and 17.”
DI2: Remote/Local transfer input

Optional function E (DI1 to DI3) Optional function F and J (DI1)

When Digital input (DI) assignment is
“16, 20, 21 and 24.”

DI1: Remote/Local transfer input When Dgital input (DI) assignment is

24.
When Digital input (DI) assignment is <+—— DI1: Remote/Local transfer input
“13,14 and 17.”

<+«— DI3: Remote/Local transfer input

Contact closed: Remote mode

When Digital input (DI) assignment is “24.”
Contact open: Local mode

<«——— DI1: Remote/Local transfer input

Ll Contact input from external devices or equipment should be dry contact input. If it is not dry
contact input, the input should have meet the specifications below.
Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less
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6.8 Remote/Local Transfer

® Transfer timing of Remote/Local
When the contact is closed, the mode changes to Remote. When the contact is open, the mode changes
to Local.

| 200 ms or more | 200 ms or more

[ ” [ "

Contact closed

Contact open

Remote mode

Local mode

0] After the contact is transferred, it takes “200 ms + 1 sampling cycle* ” until the action
of this instrument is actually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

® 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).

Remote/Local mode

- Remote/Local mode by Actual Remote/Local mode
from Key operation or

Display lamp state

communication Digital input (DI) state
Contact closed Remote mode
(Remote mode) (Cascade control or Ratio setting) REM mode lamp ON

Remote mode

Contact open
(Local mode)

Contact closed

Local REM 1 FF
(Remote mode) ocal mode mode lamp O

Local mode
Contact open

(Local mode)

6-32 IMRO1W16-E4



6.9 Control Area Transfer

6. OPERATION

The control area transfer can be made by Digital input (optional), Communication (optional) or Area

soak time other than the key operation.

5" For details of the Control area transfer by Communication, refer to the separate
FB100/FB400/FB900 Communication Instruction Manual (IMR01W04-E).

® Memory area function

Multi memory area function can store up to 8 individual sets of SVs and parameters in parameter
setting mode. One of the areas is used for control, and the currently selected area is Control area.

Memory area

8
7
L
s

Control area

Setting items

Set value (SV)

Event 1 set value

Event 2 set value

Event 3 set value

Event 4 set value

Control loop break alarm (LBA) time

LBA deadband

Proportional band [heat-side]

Integral time [heat-side]

BEBE

Derivative time [heat-side]

Control response parameter

Proportional band [cool-side]

Integral time [cool-side]

Derivative time [cool-side]

Overlap/Deadband

Manual reset

Setting change rate limiter (up)

Setting change rate limiter (down)

Area soak time

Link area number

The memory area number (Control area) can be changed at either RUN or STOP.

The memory area number stored at last is taken as Control area.

change rate limiter (up/down) in Parameter setting mode.
For details, refer to 6.13 Ramp/Soak Control (P. 6-52).

IMRO1W16-E4

Ramp/Soak control is possible by using Area soak time, Link area number and Setting
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6.9 Control Area Transfer

B Control area transfer by Front key operation

1. Press the SET key several times at PV/SV monitor screen until Memory area transfer screen is

displayed.
PV/SV monitor Memory area transfer
PV :' D PV D _ ‘:
[y ﬁ e
. ! "’ E’DD I Memory area number
currently being set

2. Select the memory area number which needs to be changed by pressing the UP or DOWN key.

Memory area transfer

PV PV

c

[ /\ Memory area number

{L_\j changed

3. Press the SET key to store the new memory area number. The screen goes to the next parameter.

Manipulated output value

Memory area transfer at MV transfer
PV —' _ — 4] D C’ - '
"-“ t ﬁ I —' ,—,
c g

4. Press the SET key several times to return to the PV/SV monitor.

LL  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns to
the PV/SV monitor screen and the memory area number will not be changed.

LL)  1f the display below appears when the set key is pressed to change to the Memory area
transfer screen, memory area transfer is not possible using the front keys.
If you wish to change the memory area using the front keys, switch to Local mode in
“Control area Local (LOC)/External (EXT) transfer” of Operation mode. (For this procedure,
refer to page 6-38.)

Memory area transfer  \ynen the following conditions are both satisfied, the display appears as

w _ shown at left.
H;- E o Memory area transfer without area set (set value: 6 to 12) is selected in
WA s “Digital input (DI) assignment” of Engineering mode.
C“ e External mode is selected in “Control area Local/External transfer” of

Operation mode.

Parameter indicating that memory area transfer
by Digital input (DI) is valid
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6.9 Control Area Transfer

B Control area transfer by Direct key operation

Memory area transfer by the Direct key is possible with the Direct key type of the Engineering mode.
Set “Memory area transfer” to the Direct key type.

& For the Direct key type selection,

refer to Engineering mode (P. 7-70).

1. Press the Direct key at PV/SV monitor screen until Memory area transfer screen is displayed.

PV/SV monitor

Memory area transfer

8
/" 200

ﬁ

! Memory area number
currently being set

&

Press the direct key

Select the memory area number which needs to be changed by pressing the UP or DOWN key.

PV

ArE

c

AREA v

Memory area number
changed

2.
Memory area transfer
'C’"_ E ﬁ
’ /{5
3.

monitor screen.

Memory area transfer

Press the SET key to store the new memory area number. The screen return to the PV/SV

PV/SV monitor

H-E
" 2

ﬁ

AREA

" 28
150

AREA

c

8

IMRO1W16-E4
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6.9 Control Area Transfer

B Control area transfer by Digital input (DI) [optional]
Memory area (Control area) transfer by the Digital input is possible with the Digital input (DI)
assignment of the Engineering mode.

& For the Digital input (DI) assignment, refer to Engineering mode (P. 7-80).

® Terminal configuration

The Digital input (DI) positions to which memory area transfer can be assigned vary depending on the
optional function type. The memory area transfer positions for each optional function are indicated
below.

Optional function A (DI1 to DI5) Optional function A (DI1 to DI5)

When Digital input (DI) assignment is
“6,7,8,9,10, 11 and 12.”

_| |«——DI1 to DI3: Area transfer input
(Without area set input)

When Digital input (DI) assignment is
“2,3,4and 5.”
DI1 to DI3: Area transfer input

f Di4: Area set input

When Digital input (DI) assignment is
o7
<«<— DI1 to DI3: Area transfer input
(Without area set input)

The table below shows the Digital input (DI) status and selected memory numbers for control area
transfer.

o Memory area number
Digital input
1 2 3 4 5 6 7 8 x: Contact open
DI1 x - x - x - x - —: Contact closed
DI2 x x - — X X - -
DI3 x X x X - — - -

Ll Contact input from external devices or equipment should be dry contact input. If it is not dry
contact input, the input should have meet the specifications below.
Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less
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6.9 Control Area Transfer

® Transfer timing of memory area (Control area)
Select the memory area number according to the open or closed state of the contact (DI 1 to DI 3).
Then, to store a new memory area number as the Control area, close the DI 4 for Memory area set.

[Example] Change the memory area number to 6

First, close the contacts between DIl and DI3 and the common terminal. Next, open the contact
between DI2 and the common. Then, close the contact between DI4 (area set) and the common from
open status (rising edge), the memory area number in the controller will change to “6.”

DI 1: Contact closed

DI 2: Contact open DI 4 (Memory area set)

DI 3: Contact closed

Contact closed '
AN

Rising edge — Memory area transfer

Contact open

' To make contact activation valid, it is necessary to maintain
the same contact state (contact closed) for more than 200 ms.

[CE]  After the contact is closed, it takes “200 ms + 1 sampling cycle*” until the action of this
instrument is actually selected.
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory set value: 100 ms)

[1] In the case where there is no area set input, transfer to the set memory area takes place 2
seconds after the memory area number is set by the three contacts (D1 to DI3).
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6.9 Control Area Transfer

® Control area Local (LOC)/External (EXT) transfer

If memory area transfer without area set input (set value: 6 to 12) is selected in “Digital input (DI)
assignment” of Engineering mode, specify whether “Memory area transfer by front key or
communication” or “Memory area transfer by Digital input (DI)” is valid.

1. Press and hold the Shift key for 2 seconds at PV/SV monitor screen until operation mode is
displayed.

PID/AT transfer
PV/SV monitor (Operation mode)

mTnly " ar
gy e—) oo

/" 200 <3:55 F

Press and hold for 2 seconds

2. Press the Shift key several times until Control area Local (LOC)/External (EXT) transfer screen is

displayed.
PID/AT transfer Control area Local (LOC)/
(Operation mode) External (EXT) transfer
" r) Ty
H [N eee—— - E

AREA sV AREA v
F Ci— Local mode:
Memory area transfer by front key or

communication is valid

3. Press the UP key to change to the External mode from the Local mode.

Press the DOWN key to change to the Local mode from the External mode.

Control area Local (LOC)/
External (EXT) transfer

1) 1)
| _C | _C
[ t aee—— L =
e C /\ - [ 4— External mode:
Memory area transfer by digital input (DI)
is valid

4. Press and hold the Shift key for 2 seconds to change to the PV/SV monitor from the Operation
mode.

L1l When “EXT: External mode” is selected at Control area Local (LOC)/External (EXT)
transfer, “d! ” is shown on the SV display and memory area is not changeable from the front
panel in the meantime. (Refer to page 6-34)

B Control area transfer by Area soak time (Ramp/Soak Control)

When the memory area number is transferred by using the Area soak time, it is necessary to set the
link area number (Parameter setting mode). For details, refer to 6.13 Ramp/Soak Control (P. 6-52).
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6.10 Interlock Release

6. OPERATION

The Event interlock action holds the event state even if the measured value is out of the event zone

after it enters the event zone once. The Interlock release can be made by Digital input (optional), or

Communication (optional) other than the key operation.

[l  To validate the Event interlock function, it is necessary to set Event interlock (E/ L !/
to Y) to “1: Used” in Engineering mode (P. 7-92, 7-99, 7-103 and 7-108).

5" For the Interlock release by Communication, refer to the separate FB100/FB400/FB900
Communication Instruction Manual (IMR01W04-EL).

e The following example shows how the Event interlock is released.

Event type: Deviation high

Event set value [>f-----=----->%----

Measured value (PV)

~

Set value (SV) P

Without Interlock function:

1
E
1
1
i
i
Event state :
(ALM lamp is lit. *) OFF ON : OFF
i ) :
)
Event output (DO) OFF ON d OFF
I ! !
1 ] 1
. i ' ! ~Not turned OFF as the
With Interlock function ' ‘ :/ Event interlock continues.
Event state ' E : '
(ALM lamp is lit *) OFF ' ON ! OFF
[} i E ]
Event output (DO) OFF ' ON E OFF
| : ) i
: : : :
Event interlock release i ;
screen (ILr) state oFF ; on : oFF
Event interlock release - &7 &7
operation "

Release is invalid.
[Invalid when Measured
value (PV) is in the event
ON region.]

Release is valid.
[Since the Measured value
(PV) is in the event OFF
region, Event interlock is
released and becomes OFF]

* Set an alarm lamp lighting conditions to EV1 to EV4 in the Engineering mode. The alarm (ALM) lamp is lit
through the OR operation of EV1 to EV4 each of which is set to "1: ALM lamp is lit".

(Factory set value: ALM lamp is lit)

IMRO1W16-E4
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6.10 Interlock Release

B Interlock release method by Front key operation

1. Press the SET key several times at PV/SV monitor screen until Interlock release screen is displayed.

PV/SV monitor Interlock release

PV v

CH| —y

i 200

I

e
n Interlock state

("om" is lit when the event occurs)

2. Press the DOWN key to release the interlock.

Interlock release Interlock release

ﬁ
n 25 F

3. Press the SET key to return the PV/SV monitor.

Interlock release state

LL)  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns to
the PV/SV monitor screen and the interlock will not be released.

B Interlock release method by Digital input (DI) [optional]
Interlock release by the Digital input (DI) is possible with the Digital input (DI) assignment of the
Engineering mode.

2" For the Digital input (DI) assignment, refer to Engineering mode (P. 7-80).

® Terminal configuration
The Digital input (DI) positions to which interlock release can be assigned vary depending on the
optional function type. The interlock release positions for each optional function are indicated below.

Optional function A (DI1 to DI5) Optional function B, C, D (DI1, DI2)

6-40

When Digital input (DI) assignment is
“6.”

bl1: Interlock release input
When Digital input (DI) assignment is

<—|_19 21 and 22.”
DI2: Interlock release input
When Digital input (DI) assignment is
| “14, 15 and 16.”
DI3: Interlock release input

When Digital input (DI) assignment is
| “5,8,10and 11.”
DI5: Interlock release input

When Digital input (DI) assignment is

“o@.n
<«——— DI1: Interlock release input
When Digital input (DI) assignment is
“19, 21 and 22.”
DI2: Interlock release input
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6.10 Interlock Release

Optional function E (DI1 to DI3) Optional function F and J (DI1)

When Digital input (DI) assignment is
“0G.”
DI1: Interlock release input

When Digital input (DI) assignment is When Digital input (DI) assignment is

“19, 21 and 22.” “06.”
i DI2: Interlock release input <+—— DI1: Interlock release input
,J_When Digital input (DI) assignment is
“14, 15 and 16.”

<«— DI3: Interlock release input

Contact closed: Interlock release

When Digital input (DI) assignment is “26.”
<«—— DI1: Interlock release input

Ll Contact input from external devices or equipment should be dry contact input. If it is not dry
contact input, the input should have meet the specifications below.
Contact specifications: At OFF (contact open) 500 kQ or more
At ON (contact closed) 10 Q or less

® Transfer timing of Interlock release
The interlock release operation is taken when DI contact is closed from the open condition (rising
edge).

Contact closed '
- ' To make contact activation valid, it is necessary to maintain
Rising edge
Contact open the same contact state (contact closed) for more than 200 ms.

M After the contact is closed, it takes “200 ms + 1 sampling cycle*” until the action of this
instrument is actually selected.

ampling cycle: ¢ value selecte the sampling cycle of the Engineering mode. acto set value: ms
* Sampling cycle: The value selected by the sampling cycle of the Engineering mode. (Factory lue: 100 ms)
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6. OPERATION

6.11 Start Action at Recovering Power Failure

B Hot/Cold start selection

The operation of this instrument is not affected by a power failure of 20 ms or less. The control start
mode at power recovery after more than 20 ms power failure can be selected as follows.

A:vt\:grnf;vi?erg Operation mode when power Output value when power
P u failure recovers failure recovers
recovers
Hot start 1 Same as that before power failure I(:Icecaértshe output value before power failure
Auto mode Value as a result of control
Hot start 2 Same as that before power failure computation *
Manual mode | Output limiter low °
Cold start Manual mode Output limiter low *
Started in the control stop (STOP)
STOP start state regardless of the RUN mode Manipulated output value at STOP mode *
before power failure. '

Factory set value: Hot start 1

! If changed to RUN from STOP by RUN/STOP selection after start, set to the Operation mode before power failure
occurs.

2 The result of control computation varies with the control response parameter.

3 If there is no Feedback resistance (FBR) input in Position proportioning PID control, the following results.
o Hot start 2 (Manual mode): No output (no control motor is driven)
e Cold start: No output (no control motor is driven)
o STOP start: In accordance with the setting of valve action at STOP.

[[I  If the 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).

[I] Control start mode when the controller recovers from power failure can be selected in
Engineering mode. For details, refer to Engineering mode (P. 7-119).

B Start determination point

In addition to Hot/Cold start selection, set the determination point of Hot start 1.
The Start determination point becomes the 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.

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.

Start determination point Start determination point
(minus side) (plus side)
Hot start 1, hot start 2, cold start, Hot start 1, hot start 2, cold start,
or STOP start Hot start 1 or STOP start
Low A AN High

Set value (SV)  Start determination point setting

[[I]  Start determination point setting is conducted in Engineering mode.
For details, refer to Engineering mode (P. 7-120).
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6. OPERATION

6.12 Position Proportioning PID Control

Position proportioning PID control converts the control output value of the controller into the
corresponding signal to control a motor driven valve (control motor) and then performs temperature
control of a controlled object by regulating fluid flow.

In Position proportioning PID control of this controller, it is possible to select the presence or absence
of Feedback resistance (FBR) input which monitors the degree of valve position (Specify when
ordering). In addition, the direct action or reverse action can be selected.

[Example] , FB100
OUT1 (open-side) E

o [6] [i6]
O T—

@
Power supply to OUT2 (close-side
control motor ( ) E @

Terminal number 16 to 18:
Valid only when there is the
Feedback resistance (FBR).

O -1 |t
CLOSE TC
WIPER

— OPEN ~ |
—
Control motor I—
1
Liquids —=
X | Controlled object

The details of setting differ depending on the presence or absence of Feedback resistance (FBR) input.

When there is a Feedback resistance (FBR) input:

e High/ Low limit of valve position (limit value of FBR input) can be set.
[Output limiter high, Output limiter low]

e Valve position can be manually set.
[Manipulated output value (MV) setting in manual mode]

e Feedback adjustment is necessary. [Feedback adjustment]

e Action at Feedback resistance (FBR) input error can be selected.
[Action at Feedback resistance (FBR) input error]

e Output value (FBR input) with the output turned on or off when the Autotuning (AT) function is
executed can be restricted. [Output value with AT turned on, Output value with AT turned off]

e The close-side (or open-side) output remains ON when the valve position is fully closed (or opened).
[Action at saturated output]

When there is no Feedback resistance (FBR) input:
¢ Control motor operation can be restricted by the integrated output limiter. [Integrated output limiter]
e The UP or DOWN key is used to output opening or closing signal in manual mode.

UP key (open-side): While the UP key is being pressed, open-side output (OUT1) is output
continuously. Releasing the UP key turns off the open-side output to hold
the opened state at that time.

DOWN key (close-side): While the DOWN key is being pressed, close-side output (OUT2) is
output continuously. Releasing the DOWN key turns off the close-side
output to hold the opened state at that time.

5" For manual operation in Position proportioning PID control, refer to 6.7 Auto/Manual
Transfer (P. 6-23).
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6.12 Position Proportioning PID Control

Parameter valid/invalid depending on

the presence or absence of Feedback resistance (FBR) input (x: Valid, — Invalid)
Parameter With Feedback Without Feedback
(Engineering mode) resistance (FBR) input | resistance (FBR) input

Manipulated output value (MV) at STOP

mode (mnH 1) X _
[Function block 51]

Output limiter high (oL H)

Output limiter low (all) X -
[Function block 51]

Output value with AT turned on (A o)

Output value with AT turned off (AT oF) X =
[Function block 52]

Open/Close output neutral zone (HYdhb) * % %
[Function block 53]

Open/Close output differential gap (YHS) * % %
[Function block 53]

Action at feedback resistance (FBR) input

error (Hbr) X _
[Function block 53]

Feedback adjustment (Po5) % 3
[Function block 53]

Control motor time (7o! ) * % %
[Function block 53]

Integrated output limiter (ol A) 3 %
[Function block 53]

Valve action at STOP (HAL ) * % %
[Function block 53]

Action at saturated output (1A 50) % 3
[Function block 53]

* These parameters are necessary to set regardless of the presence or absence of Feedback resistance (FBR) input.

[I  Position proportioning PID control can be performed if two output points are selected when
ordering.

[[I7  Startup tuning (ST) cannot be executed by Position proportioning PID control. In addition,
the Output change rate limiter also becomes invalid.
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6.12 Position Proportioning PID Control

B Setting flowchart

This section describes the Position proportioning PID control dedicated setting items and the setting
items which are effective when there is or is not a Feedback resistance (FBR) input. The following

setting items are all set in the Engineering mode.

control common setting

Ij Position proportioning PID Ij Effective when there is a I:I Effective when there is not a

Feedback resistance (FBR) Feedback resistance (FBR)
input input

Select the

Control action

\ 4

Set the Manipulated output
value (MV) at STOP mode

\ 4

Set the
Output limiter

\ 4

Set the output value with
AT turned on/off

\ 4

Set the Open/Close
output neutral zone

\ 4

Set the Open/Close output
differential gap

A

Set the action at Feedback

resistance (FBR) input error

L4

Continued on the next page.

IMRO1W16-E4

Select the Position proportioning PID control (direct/reverse action).
[Position proportioning PID control common setting]

Set the valve position at control STOP.
[Effective when there is a Feedback resistance (FBR) input]

Set the high-limit/low-limit value of the valve position.
[Effective when there is a Feedback resistance (FBR) input]

Set the upper limit and lower limit values of the valve position which is
opened and closed by output ON/OFF at Autotuning (AT) execution.
[Effective when there is a Feedback resistance (FBR) input]

[[1]  Setwhen you want to limit the position of the valve which

is opened and closed by output ON/OFF at Autotuning
(AT) execution.

Set the output OFF zone between open-side and close-side outputs.
[Position proportioning PID control common setting]

Set the differential gap of open-side and close-side outputs.
[Position proportioning PID control common setting]

Set the action at Feedback resistance (FBR) input error.
[Effective when there is a Feedback resistance (FBR) input]
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6.12 Position Proportioning PID Control

Continued from the previous page.

\ 4

Adjust the Feedback resistance (FBR) input.
[Effective when there is a Feedback resistance (FBR) input]

Feedback adjustment

\ 4

Set the Set the Control motor time required for rotation from the fully
Control motor time closed position to the fully opened position.
[Position proportioning PID control common setting]

Set the Set the Integrated output limiter which integrates the output and
sets the output to OFF when the result reached the set value when
an open-side (or close-side) output is outputted continuously.
[Effective when there is not a Feedback resistance (FBR) input]

Integrated output limiter

\ 4

Se_t the Set the action of open-side and close-side outputs at control STOP.
Valve action at STOP [Position proportioning PID control common setting]

\ 4

Action at saturated output

Set to maintain ON state for the close-side (or open-side) output
when the valve position is fully closed (or opened).
[Effective when there is a Feedback resistance (FBR) input]
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6.12 Position Proportioning PID Control

B Setting procedures

® When there is a Feedback resistance (FBR) input

1. When set the parameter in Engineering mode, change the operation mode from RUN mode to
STOP mode.

I To change from STOP mode to RUN mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.
Function block 10
PV/SV monitor (Engineering mode)

PV PV

AREA sV

AREA v

I" 5P %?+ <5

Press the shift key while pressing
the SET key for 2 seconds

3. Press the UP or DOWN key until Function block 51 screen is displayed.

Function block 10 Function block 51
(Engineering mode) (Engineering mode)
PV E ”_, v

LM

|
I,

AREA v

I 1. ﬁ

AREA sV

4. Press the SET key to change the control action setting screen.

Function block 51 Control action
(Engineering mode) (Function block 51)
PV _ | L —
AREA sV % AREA sV ’

5. Press the UP key to change the control action from “1: PID control (reverse action)” to “5: Position
proportioning PID control (reverse action).” Then, press the SET key to store the new value.

Control action
(Function block 51)

PV v

Cll_:l_>
/\
s

i~

AREA v

05
5

—
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6-48

6. Set the following parameters Manipulated output value (MV1) at STOP mode, Output limiter

high (MV1), and Output limiter low (MV1) in the same way as described above.

e Manipulated output value (MV1) at STOP mode [Function block 51]

PV

AREA

aal=N
0

Set the valve position at control STOP.
Setting range:—5.0 to +105.0 % (Factory set value: 0.0)

e Output limiter high (MV1) [Function block 51]

PV

AREA

alH
0

Set the high-limit value of the valve position.
Setting range: Output limiter low (MV1) to +105.0 %
(Factory set value: 105.0)

¢ Output limiter low (MV1) [Function block 51]

PV

AREA

-
=

(]

sV

—

o

Set the low-limit value of the valve position.
Setting range:—5.0 % to Output limiter high (MV1)
(Factory set value: —5.0)

7. Set the parameters Output value with AT turned on and Output value with AT turned off after
changing to the Function block 52 screen by key operation.

L] Set when you want to limit the position of the valve which is opened and closed by output
ON/OFF at Autotuning (AT) execution.

¢ Output value with AT turned on [Function block 52]

PV

AREA

Hl an
sV B

Set the upper limit values of the valve position (Feedback resistance input)
which is opened and closed by output ON/OFF at Autotuning (AT)

execution.

Setting range: Output value with AT turned off to 105.0 %

(Factory set value: 105.0)
However, within output limiter

e Output value with AT turned off [Function block 52]

PV

AREA

M aoF
0

Set the lower limit values of the valve position (Feedback resistance input)
which is opened and closed by output ON/OFF at Autotuning (AT)

execution.

Setting range: —105.0 to Output value with AT turned on

(Factory set value: —105.0)
However, within output limiter
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6.12 Position Proportioning PID Control

8. Set the following parameters after changing to the Function block 53 screen.
Also, execute the feedback adjustment of the Feedback resistance (FBR) input.

e Open/Close output neutral zone
¢ Open/Close output differential gap
o Action at Feedback resistance (FBR) input error

e Control motor time
e Valve action at STOP

e Action at saturated output

(AN

The parameter display order is shown below.
Open/Close output neutral zone — Open/Close output differential gap — Action at
Feedback resistance (FBR) input error — Feedback adjustment — Control motor time —

Valve action at STOP

e Open/Close output neutral zone [Function block 53]

PV

AREA

sV

Hdb
0

Set the output OFF zone between open-side and close-side outputs.
Setting range: 0.1 to 10.0 % of output (Factory set value: 2.0)

¢ Open/Close output differential gap [Function block 53]

PV

AREA

v

HHS
0

Set the differential gap of open-side and close-side outputs.
Setting range: 0.1 to 5.0 % of output (Factory set value: 1.0)

e Action at Feedback resistance (FBR) input error [Function block 53]

PV

AREA

sV

Hbr
0

Set the action at Feedback resistance (FBR) input error.
Setting range: 0: Depending on the valve action at STOP
1: Control action continued

(Factory set value: 0)

For the feedback adjustment, refer to the next page.

e Control motor time [Function block 53]

IMRO1W16-E4

PV

AREA

sV

rol
0

Set the Control motor time required for rotation from the fully closed
position to the fully opened position.

Setting range: 5 to 1000 seconds (Factory set value: 10)

AN

If Feedback adjustment is performed, the control motor driving
time is automatically computed. However, if the time thus
computed is less than 5 seconds, no set value is updated.

Continued on the next page.
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6-50

e Valve action at STOP [Function block 53]

PV

AREA

o

sV

M|
1

]
[
0

Set the action of open-side and close-side outputs at control STOP.
Setting range: 0: Close-side output OFF, Open-side output OFF

1: Close-side output ON, Open-side output OFF
2: Close-side output OFF, Open-side output ON

(Factory set value: 0)

e Action at saturated output [Function block 53]

PV

AREA

0

i

Y—

LM

2
L

Set to maintain ON state for the close-side (or open-side) output when the
0 valve position is fully closed (or opened).

0 Setting range: 0: Invalid (The close-side [or open-side] output turns to OFF

when the valve position is fully closed [or opened]).
1: Valid (The close-side [or open-side] output remains ON
state when the valve position is fully closed [or opened]).

(Factory set value: 0)

e Feedback adjustment [Function block 53]

PV

AREA

,CI

sV

o

c_ WM

Adjust the Feedback resistance (FBR) input.

After the adjustment, the manipulated output value from 0 to 100 %
obtained after PID computation matches the valve position signal of the
fully closed position to the fully opened position [Feedback resistance
(FBR) input] sent from the control motor.

At the adjustment preparation screen, press and hold the Shift key for 5 seconds to start the

adjustment. The display automatically return to the adjustment preparation screen after the
adjustment is completed.

Adjustment preparation screen

\L Press the Shift key for 5 seconds

Paob
AREA sV
J
PV D —
Hao5
AREA sV ,_'
\L Automatically
PV
AREA sV
5

‘U’:’ 5 Adjustment screen for closed direction.

Automatically

(Adjustment end)

Adjustment screen for open direction.

[[I]  Display returns to the PV/SV monitor screen if no key operation is performed within
1 minute (except during the Feedback adjustment).

9. At the end of setting of each parameter and Feedback adjustment of the Feedback resistance
(FBR) input, return to the PV/SV monitor screen and then refer to 6.4 RUN/STOP Transfer

(P.6-11) and set to the control RUN state.
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6.12 Position Proportioning PID Control

® When there is no Feedback resistance (FBR) input

1. Refer to steps 1 to 5 (P. 6-47) of When there is a Feedback resistance (FBR) input and set the
control action to Position proportioning PID control (direct or reverse action).

2. Refer to step 8 (P. 6-49) of When there is a Feedback resistance (FBR) input and set the
Open/Close output neutral zone, Open/Close output differential gap, Control motor time, and
Valve action at STOP. In addition, also set Integrated output limiter.

[[I]  The parameter display order is shown below.

Open/Close output neutral zone — Open/Close output differential gap — Control motor
time — Integrated output limiter — Valve action at STOP

¢ Integrated output limiter [Function block 53]

w ) Set the Integrated output limiter which integrates the output and sets the
() IDI output to OFF when the result reached the set value when an open-side
e s 0 (or close-side) output is outputted continuously.
Setting range: 0.0 to 200.0 % of control motor time

0.0: Integrated output limiter function OFF
(Factory set value: 150.0)

[[I]  Since the output is integrated when the open-side (or close-side) output is outputted
continuously, once the inverted output is outputted, the integrated value is reset.

[Example] If control is started at the fully closed state when the Control motor operation
time is set at 10 seconds and the Integrated output limiter value is set at 100 %,
the following results.

Open-side output Open-side output
3 seconds 5 seconds
—3p| STOP |—p —3p| STOP [ —
(Open-side integrated (Open-side integrated
value 30 %) value 80 %)

Close-side output 2 seconds
Close-side integrated value reset <
(New close-side integrated value becomes 20 %.)

3. At the end of setting of each parameter, return to the PV/SV monitor screen and then refer to
6.4 RUN/STOP Transfer (P. 6-11) and set to the control RUN state.
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6. OPERATION

6.13 Ramp/Soak Control

Ramp/Soak control of this instrument realizes simple Ramp/Soak control by linking a number of
memory areas having different Set values (SV).

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.

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 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.

[[I]  Besides the above, the Setting change rate limiter unit time and Area soak time unit are set in
the Engineering mode.

[El  When the value of Digital input (DI) assignment (Engineering mode) is 6 to 12,
Ramp/Soak control cannot be performed. To perform Ramp/Soak control, set the value
of Digital input (DI) assignment to other than 6 to 12.

Example: Ramp/Soak control by linking Memory area 1 to 3

Measured value (PV)

Soak time
| of Area 2 |
S L e | Setting change rate limiter
: down) setting of Area 3
S oak time : (
of Area 1 ' /
SVofarea1 f------- ! i
| Setting change rate limiter '
! (up) setting of Area 2 ' Soak time *
! i _ ofArea3
SVofarea3 4 -/ _N\_—__________ 4: ________________________ TR
1 I
Setting change rate limiter '
Ambient temp. (up) setting of Area 1 :
| i
|
! ' P Time
Memory area Area 1 Area 2 Area 3
(Link area number) (2) 3) (OFF)

* As the area soak time for memory area linked last becomes invalid,
the state of SV3 reached continues.
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B Operation flowchart

Study of Ramp/Soak The Ramp/Soak control contents are studied, and the operation
content status is graphed, and the set values are summarized in a table in
advance.
Set the_ S_etting _Ch.ange Refer to M Settings before operation (P. 6-54),
rate limiter unit time B Operation procedures (P. 6-56).

A

Set the Soak time unit

W

Set the Setting change
rate limiter

Refer to B Settings before operation (P. 6-54),
B QOperation procedures (P. 6-56).

Refer to @ Operation procedures (P. 6-56).
Set at each memory area.

Set the Refer to M Operation procedures (P. 6-56).

Area soak time Set at each memory area.
Set the Refer to @ Operation procedures (P. 6-56).

Link area number Set at each memory area.
Set the Refer to @ Operation procedures (P. 6-56).

Set value (SV) Set at each memory area.

Refer to B Operation procedures (P. 6-56).
Check the Control area The start area is made the Control area before the start of

Ramp/Soak control.

Refer to B Operation procedures (P. 6-56).
Ramp/Soak control start Changes from the STOP mode to the RUN mode, and starts
Ramp/Soak control.
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B Settings before operation

When implementing Ramp/Soak control, it may be necessary to set the following items in advance.
o Setting change rate limiter unit time [Engineering mode: Function block 70]
e Soak time unit [Engineering mode: Function block 70]

1. Change the operation mode from RUN mode to STOP mode.
I To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10
PV/SV monitor (Engineering mode)

PV PV

1" 8P @+<5

Press the Shift key while pressing
the SET key for 2 seconds

3. Press the UP or DOWN key until Function block 70 screen is displayed.

Function block 10 Function block 70
(Engineering mode) (Engineering mode)
" Con " chn
IL . — lL o,

4. Press the SET key to change the screen to the setting change rate limiter unit time setting screen.

Function block 70 Setting change rate limiter
(Engineering mode) unit time
Cochn " r
‘L . ﬁ 5 '_L,"- I

AREA sV % AREA sV U

5. Set the Setting change rate limiter [amount of change of the Set value (SV) per unit time when
the Set value (SV) is changed] by pressing the Shift key and the UP key or DOWN key.
If unnecessary to be changed, use their factory set values.

Setting range: 1 to 3600 seconds (Factory set value: 60)

Setting change rate limiter Setting example
unit time SV (°C)/sec. — Set 1 second
A r SV (°C)/min. — 60 seconds (factory set value)
El H i SV (°C)/30 min. — Set 1800 seconds
e 0 SV (°C)/hour ~ — Set 3600 seconds
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6. Press the SET key to store the new Setting change rate limiter unit time.
The screen goes to the Soak time unit.

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Setting change rate limiter unit time will not be

changed.

Setting change rate limiter

unit time

PV

=l=latl
0

—

8

Soak time unit

5 drF
i !

AREA

7. Select the Area soak time unit which needs to be changed by pressing the UP or DOWN key.

If unnecessary to be changed, use their factory set values.

Setting range: 0: 0 time 00 minute to 99 times 59 minutes
1: 0 minute 00 second to 199 minutes 59 seconds

(Factory set value: 1)

Soak time unit

57 dP

AREA sV ,

[[I]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the time unit of the Area soak time will not be changed.

8. Press the SET key to store the new time unit of the Area soak time.
The screen returns to the first parameter (Function block 70).

Soak time unit

AREA

Gr dP

sV

/

= ﬁ

8

Function block 70

PV

Fhd.

AREA sV

9. To return the PV/SV monitor, press the Shift key while pressing the SET key.

IMRO1W16-E4
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B Operation procedures

This section uses the following sample of Ramp/Soak control to describe the operation procedures.

[Example: Ramp/Soak control by linking memory area 1 to 3]

Measured value (PV)

Soak time of
Area 2
| [40 min.] |

SV of Area 2

00.0°c] | Soaktimeof A Setting change rate limiter

Area 1 (down) setting of Area 3
[30 min.] £~ [9.0°C/min]

SVofAreat1 |

[150. 0 °C]

| Setting change rate limiter (up)
| setting of Area 2

et S

1 [2.0 °C/min.] Soak time *
H _ ofArea3
SVofArea3 | / \___ S I
[50. 0 °C] !
Setting change rate limiter (up)
[Example: 25.0 °C] setting of Area 1
[4.0 °C/min.]
(Ambient temp.) H
}Time
Memory area Area 1 Area 2 Area 3
(Link area number) 2) (3) (OFF)
Area1 Area 2 Area 3
Set value (SV) 150.0 °C 200.0 °C 50.0 °C
Setting change rate limiter (up) [SVrU] 4.0 °C/min. (60 sec.) | 2.0 °C/min. (60 sec.) OFF
Setting change rate limiter (down) [SVrd] OFF OFF 9.0 °C/min. (60 sec.)
Area soak time [AST] 30 min. 40 min. 0 min. *
Link area number [LnKA] 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 becomes invalid, the state of SV3 reached continues.

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 of function block 70.

Refer to M Settings before operation (P. 6-54) 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 (SVrT): 60 seconds [factory set value]
+ Soak time unit (STdP): 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.

5. Press the Shift key to high-light the tens place of
“minute.”

PV PV

ocCr

. Press the SET key at Parameter setting mode until
Setting change rate limiter (up) setting screen is

displayed.

PV

AREA

SHrL

Factory set value:
OFF (Unused)

. Press the UP key to change the number to 4.0.

PV

SHru

F

AREA

—

/\

®

PV

AREA

Cu

HH-L

sV

0

3. Press the SET key to store the new value. The
display goes to the next parameter. Check that this
screen is set to OFF.

AREA

sV

rr_n

0

q

i

AREA

sV

ASr
0

6. Press the UP key to change the number to 3.

PV

AREA

sV

A5
0

/\

&

PV

AREA

sV

-
I

w 0
(|

7. Press the SET key to store the new value.
The display goes to the next parameter.

PV

AREA

sV

HEF
3

q

5

PV

AREA

|

sV

ntH
F

Factory set value:
OFF (No link)

PV

CHAU
0

q

8

PV

8. Press the UP key and change the Memory area 1

AREA

|
55

sV

_
I

F

Factory set value:

Link area number to 2.

OFF (Unused)

4. Press the SET key until Area soak time setting
screen is displayed.

PV

5drd
sV F

AREA

q

PY

AREA

A5

sV

! L

0

5

Factory set value:
0 min. 00 sec.

IMRO1W16-E4

PV ' PV '
LntA|—| LntA
F /& 2

9. Press the SET key to store the new value.
The display goes to the next parameter.
PV a = PV )
2 ?? 0
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6.13 Ramp/Soak Control

10. Set the Memory area 2.
Press the SET key several times until Setting
change rate limiter (up) setting screen is displayed.
The screen set at step 2 is displayed.

4 PV

15. Set the Memory area 3.
Press the SET key several times until Setting
change rate limiter (up) setting screen of the
Memory area 2 is displayed.

EH

AREA

0

11. Press the Shift key until Memory area display unit
is high-lighted.

PV

AREA sV

1
S5drU

0

q

54U
AREA sV D

5

—

PV _ Y
58-U
m’sv
S

i

High-light

AN

. GH-

]|
L
g

16. Press the shift key to high-light (flashing) the

Flashing

Memory area display unit.

High-light (Flashing)

12. Press the UP key to change to 2. Area number
display flashes. *

17. Press the UP key to change to 3. Area number
display flashes.

* The area number display flashes to indicate that the area
number now displayed differs from the control area.

PV

5HrL

AREA sV

/\

\U_Pr:
=

/1N

VAN

[
\|/5'—L"'-—
MEAJSV

/\

&

" |
\Ubb:u

VAN

Flashing

' @
Flashing
Factory set value:

OFF (Unused)

13. Press the Shift key to high-light the least significant

digit.
PV _ ‘ ' PV _ -‘ '
\|/.l:'l:"‘-'._, q \|/hH' L
/1N AN «
Flashing High—light/

14. Set the Memory area 3 Setting change rate limiter,
Area soak time, and Link area number by the
same procedures as described in steps 3 to 9.

6-58

Factory set value:
OFF (Unused)

18. Set the Memory area 3 Setting change rate limiter,
Area soak time, and Link area number by the
same procedures as described in steps 3 to 9.
However, in the case of this Ramp/Soak control
sample, the Area soak time is invalid, even if set,
because Memory area 3 is linked last.
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6.13 Ramp/Soak Control

Step 4:
Set the SV to each of memory area 1, 2 and 3.

1. Press and hold the SET key for 2 seconds to
change the mode from parameter setting mode to
SV setting & monitor mode. PV/SV monitor
screen is displayed.

]
L:'LCI STOP display
e S because control
i 5FaP is stopped

[[I] Changed to the SV setting & monitor mode
even if the Shift key is pressed while
pressing the SET key.

2. Press the SET key until Set value (SV) setting
screen of Memory area 1 is displayed.

PV v

o

! Sl aP
3. Press the Shift key to high-light the tens place.

54
0

5. Press the SET key to store the new value.
The display goes to the next parameter.

PV v
(N -

5 %
Example:
Current transformer 1

(CT1) input value
monitor screen

6. Set the Set value (SV) of Memory area 2.
Press the SET key several times until Set value
(SV) setting screen of Memory area 1 is displayed.
The screen set at step 4 is displayed.

PV PV

-—

54

q o .
R

7. Press the Shift key to high-light the Memory area
display unit.

-

AREA sV EI_-,' q AREA sV :,‘L-,'
0| < !
S
b
High-light

54
0

AREA sV

¥

54
i

High-light

4. Press the UP key to change the number to 5.

PV v

54 4
0

AREA sV

AN

b
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8. Press the UP key to change the number to 2. The

number in AREA (Area number) display flashes.

54

&

1 CL [ l:'H
AU | —) -
m,sv A »;»\I/sv
/1N

L Flashing

9. Press the Shift key to high-light the hundreds place.

PV

54

A;AIE/SV < I Al}kl /SV ,
/1N 2% AR
L Flashing High-light

10. Hereinafter, set the Memory areas 2 and 3 Set

value (SV) by the same procedure.
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6.13 Ramp/Soak Control

Step 5:

Check the control area number.

® When the Direct key type is other than Monitor
Press the SET key several times at SV setting & monitor mode until Memory area transfer setting
screen is displayed. Check that the memory area at the time of operation start corresponds to Memory

area 1.

® When the Direct key type is Monitor
Press the Direct key until Memory area transfer screen is displayed. Check that the memory area at the
time of operation start corresponds to Memory area 1.

[[I]  The Direct key type is selected in Engineering mode.

The factory set value is Auto/Manual transfer.

PV

I
-
Ny

—
——
I

AREA sV

Memory area transfer setting screen

Step 6:

Change from STOP mode to RUN mode

When 6.4 RUN/STOP Transfer (P. 6-11) is referenced and the control RUN state is selected,

Ramp/Soak control starts.
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6. OPERATION

6.14 Group Operation by the Intercontroller Communication

IMRO1W16-E4

Intercontroller communication exchanges data between multiple FB100/400/900 (hereinafter referred
to as “controller”) without using remote setting input and analog output and other analog signals and
host computer communications.
The following four functions become usable when the Intercontroller communication is used.

e Group RUN/STOP function e Cascade control function

e Automatic temperature rise function (with learning function) e Ratio setting function

| CAUTION |

® Since Intercontroller communication communicates by connecting multiple controllers
(FB100/400/900), a time lag (maximum 70 ms x number of controllers connected) is always
generated. Therefore, it may be impossible to cope with rapid response control systems.
When performing Intercontroller communication, consider the operation delay caused by the
time lag.

® Since Intercontroller communication recognizes the connected controllers when the power is
turned OFF — ON, be sure that power to all the controllers engaged in Intercontroller
communication is turned ON at the same time.

M Intercontroller communication is possible on the FB100 when optional function is E, F, G, H
or J is used.

6.14.1 Wiring method of the Intercontroller communication

In Intercontroller communication, perform multi-drop connection using the communication 2 port.
Note that when the number of communication points on the FB100 is one point, the communication
port of Communication 1 is used.

FB100/ FB100/ FB100/ FB100/ FB100/

400/900 400/900 400/900 400/900 400/900

Maximum connections:
32 instruments

® Communication terminal number and signal details

FB100: Communication 1 FB100: Communication 2

(Optional function: E, F, H, J) (Optional function: G)

Terminal No. Signal name Symbol Terminal No. Signal name Symbol
13 Signal ground SG 16 Signal ground SG
14 Send data/Receive data | T/R (A) 17 Send data/Receive data| T/R (A)
15 Send data/Receive data| T/R (B) 18 Send data/Receive data| T/R (B)

FB400/900: Communication 2

Terminal No. Signal name Symbol
25 Signal ground SG
28 Send data/Receive data | T/R (A)
29 Send data/Receive data| T/R (B)
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6.14 Group Operation by the Intercontroller Communication

® Wiring example
RS 485 Pa|red wire RS-485 Paired wire

A . 74—
/%/ L%é'# \x%/ %J \\\W\R

[ [4] [4] Shielded twisted [15] [17] [2] Shielded twisted (] 28]
pair wire pair wire
sG TR TR sSG TR TR sSG TR TR
(A) (B) (A) (B) (A) (B)
L L L
i 5 i 5 Maximum connections: i 5
32 instruments
FB100 [optional function: E] FB100 [optional function: G] *R: Termination resistors FB400/900
Communication terminals Communication terminals (Example: 120 Q, 1/2 W) Communlcahon. terminals
(Communication 1 side) (Communication 2 side) (COM2 side)

6.14.2 Common setting of the Intercontroller communication

When performing Intercontroller communication, Device address must be set for all the controllers
engaged in the Intercontroller communication.

® Set the Device address

[When there are two FB100 communication points (optional function: G)]
As there are two communication points and Communication 2 is used in Intercontroller communication,
Device address 2 must be set.

1. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

Heater break alarm 1 (HBA1) setting value

PV/SV monitor (Setup setting mode)
PV — 4] '
ca HBA

i 200 < F
When there is CT1 input

Press the Shift key while pressmg the SET key

2. Press the SET key until Device address 2 screen is displayed.

Heater break alarm 1 (HBA1) setting value
(Setup setting mode) Device address 2

PV

HeA i ——, | Adde

AREA sV AREA sV
F 0
When there is CT1 input
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6.14 Group Operation by the Intercontroller Communication

3. Set the address by pressing the UP or DOWN keys.
Setting range: 0 to 31 (Factory set value: 0)

Device address 2

Adde
0

PV

/\

&

PV

AREA

Add?
!

m Always set the address of
controller to the number in

succession starting from 0.

After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the address will not be changed.

4. Press the SET key to store the new address. The screen goes to the next parameter.

Device address 2 Set lock level
S P = o ru

AREA

v

sV

0

| gL

5. To return the PV/SV monitor, press the Shift key while pressing the SET key.

6. Set the address of the other controllers by the same procedures as described in steps I to 5 above.

o

B

B

IMRO1W16-E4

To perform Intercontroller communication on the FB100 when the number of
communication points is one (optional functions E, F, H, J), the Communication 1 protocol
(Engineering mode: Function block 60) must be set to “2: Intercontroller communication.”
When the number of communication points on the FB100 is two (optional function G), or
when the FB400/900 is used, the Communication 2 protocol (Engineering mode: Function
block 60) must be set to “2: Intercontroller communication.”
Intercontroller communication cannot be executed successfully, check the Communication
protocol setting.

However, when

For one-point communication on the FB100 (optional functions E, F, H, J), set Device
address 1.

When Intercontroller communication is performed using Communication 1, settings related
to Communication 1 other than Device address 1 (Communication speed 1, Data bit
configuration 1, and Interval time 1) are disregarded. When Intercontroller communication is
performed, the setup screen related to Communication 2 other than Device address 2
(Communication speed 2, Data bit configuration 2, and Interval time 2) is not displayed.
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6.14 Group Operation by the Intercontroller Communication

6.14.3 Group RUN/STOP function

The group RUN/STOP function makes multiple controllers one group and if even one controller in the
group is set to the RUN/STOP state, it places all the controllers in that group into the RUN/STOP state.

O When executing group RUN/STOP at Intercontroller communication, a time lag
(maximum 70 ms x number of controllers connected) up to actual transfer after
operation is generated. For example, when RUN/STOP operation is repeated by different
controllers in a short time, the last operation and actual controller state may be different.
Therefore, be especially careful of the RUN/STOP transfer timing.

M The maximum number of connectable controllers at Intercontroller communication is 32,
without regard to the number of groups.

LL]  When the group RUN/STOP function is used at automatic temperature rise by Intercontroller
communication, all the controllers in the group can start temperature rise simultaneously.

B Operation flowchart

Set the
Device address

Refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

A

Set the Digital input (DI)
assignment

Refer to M Settings before operation (P. 6-66).

This setting is not necessary when there is no Digital input (DI)
function.

A4

Set the
RUN/STOP group

If even one of the controllers in the same RUN/STOP group
Group control stop enters the STOP state, all the controllers of the same group enter

the STOP state.

If even one of the controllers in the STOP state is set to RUN, all
Group control start the controllers set at the same group enter the RUN state.
However, when there is also a controller whose Digital input (DI)
becomes STOP, the group does not enter the RUN state.

Refer to M Settings before operation (P. 6-66).

KI5 For each status by RUN/STOP operation, refer to B Group RUN/STOP operation and
states (P. 6-65) and @ Usage example (P. 6-69).
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6.14 Group Operation by the Intercontroller Communication

B Requirements for Group RUN/STOP
® Control stop (STOP) by group RUN/STOP condition

If there is even one controller in the same group, when STOP is selected by Key operation,
Communication, or Digital input (DI), it enters the STOP state.

® Control start (RUN) by group RUN/STOP condition
If there is even one controller in the same group, when RUN is selected by Key operation,
Communication, or Digital input (DI), it enters the RUN state.
However, if there is even one controller whose Digital input (DI) becomes STOP, it does not enter the

RUN state.
EE)  When RUN/STOP selection by Digital input (DI) and RUN/STOP selection by key
operation or communication are different, the STOP state is entered. (STOP priority)

[N Group RUN/STOP transfer by Digital input (DI) can be executed when optional function E,
F or J is used.

B Group RUN/STOP operation and states

The actual RUN/STOP state is different for RUN/STOP by Key operation, Digital input, and
Communications. The following shows the relationship between each operation and the actual
RUN/STOP state.

® When there is no RUN/STOP transfer by the digital input (DI)

RUN/STOP mode Actual RUN/STOP State of STOP
from key operation or communication mode state character display
STOP STOP 5MoP (SToP)
RUN RUN STOP is not displayed

® When there is RUN/STOP transfer by the digital input (DI)

wom kay operaion o | SUNSTOPmede, | ActimRUNSTOP | SmeoreTor
communication
STOP Contact open (STOP) o (SToP)
Contact closed (RUN) STOP 5P (KSTP)
RUN Contact open (STOP) dS7 P (dSTP)
Contact closed (RUN) RUN STOP is not displayed

LLl  Other than those above, the actual RUN/STOP state and STOP display may be different, depending
on the RUN/STOP state by Digital input (DI) of the other controllers in the same group.

RUN/STOP selection State of
RUN/STOP mode | pi;n\/STOP mode | by Digital input (DI) of Actual STOP
from key operation by Diaital i t (DI th troll RUN/STOP character
or communication | °Y -'9ftalinpu (DY _other controflers mode state :

in the same group. display

Contact close Lo

RUN (RUN) or STOP STOP GSTP
Without DI (GSTP)

L2~  Refer to @ Usage example (P. 6-69).
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6.14 Group Operation by the Intercontroller Communication

B Settings before operation
When implementing the group RUN/STOP function, the following items must be set.

¢ Device address [Setup setting mode]
e Digital input (DI) assignment [Engineering mode: Function block 23]
e RUN/STOP group [Engineering mode: Function block 55]

I For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

1. Change the operation mode from RUN mode to STOP mode.
I To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. The Function block 10 screen is displayed first.
Function block 10

PV/SV monitor (Engineering mode)
PV _' _' PV — "_'

1" 5P @+<5

Press the Shift key while pressing the
SET key for 2 seconds

3. Press the UP or DOWN key until Function block 23 screen is changed.

Function block 10 Function block 23
(Engineering mode) (Engineering mode)
PV ',_' PV e — -
AREA sV A AREA v

&

R (3 group RUN/STOP transfer by Digital input (DI) is not performed, skip steps 3 to 6.

4. Press the SET key to change the Digital input (DI) assignment screen.

Function block 23
(Engineering mode) Digital input (DI) assignment

_
I

g
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6.14 Group Operation by the Intercontroller Communication

5. Set the Digital input (DI) assignment by pressing the UP or DOWN keys.

If RUN/STOP transfer by Digital input (DI) is performed, set 12, 13, 14, 16, 17, 18, or 22.
1 to 25 (Factory set value: 1)
However, values 1 to 10 can only be set for optional function A, and thus the
range that can be set for optional functions E, F and J which have both

Setting range:

communication and Digital input (DI) is 11 to 25.

Digital input (DI) assignment

PV PV
] | | |
AREA sV " @ AREA N E
Selection
Set value DI1 DI2 DI3 DI4 DI5 Obtional function
ptional
11 Memory area transfer (1 to 8)
12 RUN/STOP Remote/Local Remote/Local
13 RUN/STOP Remote/Local Interlock release E
14 RUN/STOP Remote/Local Interlock release
15 Remote/Local Remote/Local Interlock release
16 RUN/STOP Remote/Local
17 RUN/STOP Remote/Local
18 RUN/STOP Interlock release £
19 Remote/Local Remote/Local
20 Remote/Local Interlock release
21 Remote/Local Interlock release
22 RUN/STOP
23 Remote/Local EF.J
24 Remote/Local
Interlock release

When performing group RUN/STOP transfer by Digital input (DI), wiring
conservation and simple operation are possible by setting “RUN/STOP transfer by
Digital input (DI)” for only one controller in the group.

Group RUN/STOP transfer by Digital input (DI) can be executed when optional function
E, F or J is used.

After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Digital input (DI) assignment will not be changed.

For the Digital input (DI) assignment, refer to Engineering mode (P. 7-80).

6. Press the SET key to store the new Digital input (DI) assignment. The screen goes to the
Function block 23 screen.
Digital input (DI) assignment

di
AREA sV

51

—

IMRO1W16-E4

4B

Function block 23

PV

AREA sV

Fdd.
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6.14 Group Operation by the Intercontroller Communication

7. Press the UP or DOWN key until Function block 55 screen is displayed.

Function block 23 Function block 55
(Engineering mode) (Engineering mode)

2 PV

1) —
. red —_— L3

&

8. Press the SET key until RUN/STOP group setting screen is displayed.

Function block 55
(Engineering mode) RUN/STOP group

By PV

LM
L

—CC I—

S

9. Set the RUN/STOP group number by pressing the UP or DOWN keys.
Setting range: 0 to 16 (Factory set value: 0)

RUN/STOP group
4] — ’_ PV — ’_
ol N :

&

[}  When the group number is set to “0,” the group RUN/STOP state of that controller
becomes OFF.

[[I]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the RUN/STOP group number will not be changed.

10. Press the SET key to store the new RUN/STOP group number. The screen goes to the next
parameter.

RUN/STOP group Automatic temperature rise dead time

PV

50| ey | LHFd

/ % - O

11. To return the PV/SV monitor, press the Shift key while pressing the SET key.

12. Set Digital input (DI) assignment and RUN/STOP group number of other controllers by the
same procedure as that described in steps 1 to 11 above.

6-68 IMRO1W16-E4



6.14 Group Operation by the Intercontroller Communication

B Usage example
When performing RUN/STOP by making 3 controllers one group.

Controller
No. 1
(Group No.1)

Controller
No. 2
(Group No.1)

Controller
No. 3
(Group No.1)

Connection status of the Intercontroller communication

L] The parts which become “DI” in the following description specify “RUN/STOP transfer by
Digital input (DI).”

® Example 1: RUN/STOP by key operation

The following key operations perform the same action whether or not there is DI. The display at STOP
is different when there is and when there isn’t DI.

[When all 3 controllers do not have DlI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP
Controller No. 1

Controller No. 2 Controller No. 3

(No DI) (No DI) (No DI)
5ol 5 aF 1=

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.

[When only controller No. 1 has DI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3

(DI) (No DI) (No DI)
IC O - _ I
5P 5/ aFf 5/ aF
Display when stopped
by key operation

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.
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6.14 Group Operation by the Intercontroller Communication

[When controller No. 1 and No. 2 have DI]

1. When controller No. 1 to 3 are in the RUN state, if any one of the controllers is placed into the
STOP state by key operation, all the controllers in that group enter the STOP state.

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(D) (DI) (No DI)
T O I Y |
t5r P g5 P 5 af
Display when stopped Display when stopped
by key operation by key operation

2. If any one of controller No. 1 to 3 is placed into the RUN state by key operation, all the
controllers in that group enter the RUN state.

® Example 2: RUN/STOP by DI

[When controller No. 1 has DI]
(Controller No. 2, 3: May have or not have DI)

1. When controller No. 1 to 3 are in the RUN state, if the Digital input (DI) of controller No. 1 is
transferred to the STOP state (contact closed — contact open), all the controllers in that group
enter the STOP state.

STOP display at control STOP

Controller No. 2 Controller No. 3
Controller No. 1 (Same whether (Same whether
(D) DI or no DI) DI or no DI)
J I rCrro —Crro
[ | [ | i
Display when stopped Display when stopped by Display when stopped by
by DI DI of another controller in DI of another controller in
the same group the same group

L1} When stopped by DI, that group does not enter the RUN state as long as the operated DI
is not set to RUN. Therefore, the STOP display is changed so that the controller that
operated DI is known.

2. When the Digital input (DI) of controller No. 1 is transferred to the RUN state (contact open —
contact closed), all the controllers of the same group enter the RUN state.

N When performing group RUN/STOP transfer by Digital input (DI), wiring

conservation and simple operation are possible by setting “RUN/STOP transfer by
Digital input (DI)” for only one controller in the group.
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6.14 Group Operation by the Intercontroller Communication

When RUN/STOP by key operation and RUN/STOP by DI overlapped, the following
occurs.
[When stopped by DI after STOP by key operation]

e Thereafter, when the Digital input (DI) of controller No. 1 is transferred to STOP, the
STOP display changes while the STOP state remains unchanged. (When only controller
No. 1 has DI)

STOP display at control STOP

Controller No. 1 Controller No. 2 Controller No. 3
(DI) (No DI) (No DI)
JCrro | cCr_o
o IL ) ] l_lll-
Display when stopped N J
by key operation Y
Digital input (DI) of STOP display STOP display
controller No. 1 is changes does not change
transferred to STOP.
Controller No. 1 Controller No. 2 Controller No. 3
(DI) (No DI) (No DI)
— - _ - _ Q0 — - _
.':H L.IIL' 5! I._HL =l L.IIL'

Display when stopped
by both key operation
and DI

e To transfer from this state to the RUN state, the following operations are necessary.

— The Digital input (DI) of controller No. 1 is transferred to the RUN state.
(Contact open — Contact closed)

— Any one of controller No.1 to 3 is set to the RUN state by key operation.
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6.14 Group Operation by the Intercontroller Communication

6.14.4 Automatic temperature rise function (with learning function)

The Automatic temperature rise function makes multiple controllers one group and synchronizes the
temperature rise of the other controllers with the temperature rise of the controller in the same group
which takes the longest time for the Measured value (PV) to reach the Set value (SV).

By using the Automatic temperature rise function to balance the temperature rise, uniform temperature
control without any local burning or partial thermal expansion of the controlled system is possible.
Also, if started by turning on the Automatic temperature rise learning function (P. 6-78), the data
needed by automatic temperature rise can be automatically computed and automatic temperature rise
is possible from the next starting.

o

AN
AN

Since Intercontroller communication has a time lag (maximum 70 ms X number of
controllers connected) in data transmission, when using it in a fast response control
system, take this time lag into consideration.

The maximum number of connectable controllers at Intercontroller communication is 32,
without regard to the number of groups.

When the group RUN/STOP function is used at automatic temperature rise by Intercontroller
communication, all the controllers in the group can start temperature rise simultaneously.

Example: Multipoint temperature control using 4 controllers

e When controller No. 1 to 4 are started without Automatic temperature rise function, the Measured
values (PV) individually rise toward the respective Set value (SV1 to 4). As a result, the temperature
rise complete timings are also different.

e When controller No. 1 to 4 are made the same group, when the controllers are started using the
Automatic temperature rise function after Automatic temperature rise teaching was executed, the
temperature rise of controller No. 1 to 3 (slave) is synchronized to the temperature rise of controller
No. 4 (master) which takes the longest time of any controller in the group for the Measured value
(PV) to reach the Set value (SV). As a result, controller No. 1 to 4 complete temperature rise
simultaneously.

Controller
No. 1
(Group No. 1)

Controller
No. 2

(Group No. 1)

Controller
No. 3
(Group No. 1)

Controller
No. 4
(Group No. 1)

Connection status of the Intercontroller communication

Temperature

SV1

SV2

SV3

Sv4

No. 1 PV

Temperature

No. 1PV

Sv1

Sv2

Sv3

Y7 S

No. 2 PV

6-72

. No. 4 PV )
Time Time
A A A A A A A
Temperature No.1 No.2 No3 N___ Nos Temperature No. 1 to 4 complete
rise start Temp.rise Temp.rise Temp. rise Temp. rise rise start temperature rise at

completion completion completion completion

When automatic temperature rise not executed

the same time
When automatic temperature rise executed
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6.14 Group Operation by the Intercontroller Communication

B Requirements for Automatic temperature rise learning start

Automatic temperature rise learning can be executed when all the following conditions are satisfied.

RUN/STOP transfer RUN
Operation |PID/AT transfer PID control
mode state | Auto/Manual transfer | Auto mode
Remote/Local transfer |Local mode
Parameter | Automatic temperature |Other than 0
setting rise group
Automatic temperature |on (Learning)
rise learning
Output limiter value Output limiter high > 0.1 %, Output limiter low <99.9 %

Input value state

The Measured value (PV) is not underscale or over-scale.

Input error determination point (high) > Measured value (PV) > Input error
determination point (low)

The measured value (PV) is stable.

Set value (SV) > Measured value (PV) [Heat/Cool PID control]

Output value state

At startup, output is changed and saturated at the Output limiter high or the
Output limiter low. *

* When the Setting change rate limiter is enabled, there is a concern that the output state when Automatic
temperature rise learning is started will not saturate to the output limiter. In this case, the start condition for
Automatic temperature rise learning cannot be met.

[L]  When starting Automatic temperature rise learning, start with a temperature difference
between the Measured value (PV) and Set value (SV) of more than twice the proportional

band.

B Requirements for Automatic temperature rise learning cancellation

If any of the following states occur, Automatic temperature rise learning is immediately stopped. In
this case, Automatic temperature rise learning remains set to “on (Learning).”

When the parameter is
changed

The Automatic temperature rise learning setting is changed to “oFF (Unused).”

When the PV bias, the PV digital filter, or the PV ratio is changed.

When the Operation mode
is transferred

When the RUN/STOP mode is changed to the STOP mode.

When the Auto/Manual mode is changed to the Manual mode.

When the Remote/Local mode is changed to the Remote mode.

When the input value
becomes abnormal

When the Measured value (PV) goes to underscale or over-scale.

When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or Input error
determination point (low) Measured value (PV))

The execution time for
Automatic temperature rise
learning is exceeded.

Automatic temperature rise learning does not end after approximately 100 minutes
has elapsed following the start of Automatic temperature rise learning.

Power failure

When the power failure of more than 20 ms occurs.

Instrument error

When the instrument is in the FAIL state.

IMRO1W16-E4
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B Requirements for Automatic temperature rise start

When all the controllers in a group satisfy the following conditions, Automatic temperature rise is

executed.

RUN/STOP transfer RUN
Operation
mode state PID/AT transfer PID control

Auto/Manual transfer Auto mode

Control action PID control (reverse action or direct action)

Heat/Cool PID control (air cooling, water cooling, cooling

Parameter gain linear type) *
setting Automatic temperature rise group | Other than 0

Automatic temperature rise
learning

oFF (Unused)

Input value state

The Measured value (PV) is not underscale or over-scale.

No burn out (input break or short circuit)

Input error determination point (high) > Measured value
(PV) > Input error determination point (low)

Reverse action and Heat/Cool PID control (air cooling, water
cooling, cooling gain linear type) *:

Set value (SV) > Measured value (PV) at start of automatic
temperature rise

Direct action:

Set value (SV) < Measured value (PV) at start of automatic
temperature rise

* When in Heat/Cool PID control, an automatic temperature rise only in the temperature rise direction is enabled.

[L]  Automatic temperature rise and Startup tuning (ST) can be executed simultaneously.

B Requirements for Automatic temperature rise cancellation

Master: If even one of the controllers in a group has entered any of the following states, Automatic
temperature rise of all the controllers in the group immediately stops and switches to normal

control.

Slave: If the slave controller has entered any of the following states, Automatic temperature rise

automatically stops and switches to normal control.

[l The controller which takes the longest time for the Measured value (PV) to reach the Set

value (SV) of all the controllers in the group automatically becomes the master.

Operation
mode state

RUN/STOP transfer

When the RUN/STOP mode is changed to the STOP mode.

PID/AT transfer

When the Autotuning (AT) is activated.

Auto/Manual transfer

When the Auto/Manual mode is changed to the Manual mode.

Parameter setting

When the proportional band is set to 0.
(When the control type is changed to ON/OFF control)

Input value state

When the Measured value (PV) goes to underscale or over-scale.

When the burnout occurs (input break or short circuit)

When the Measured value (PV) goes to input error range.
(Measured value (PV) > Input error determination point (high) or
Input error determination point (low) > Measured value (PV))

Communication

When an Intercontroller communication error is generated

Power failure

When the power failure of more than 20 ms occurs.

Instrument error

When the instrument is in the FAIL state.
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6.14 Group Operation by the Intercontroller Communication

B Operation flowchart

Set the

Refer to 6.14.2 Common setting of the Intercontroller

Device address communication (P. 6-62).

\ 4

Set the Automatic
temperature rise group

\ 4

Set the Refer to 6.14.3 Group RUN/STOP function (P. 6-64).

RUN/STOP group Set the controllers in the same group in the automatic temperature
rise group to the same group even if it is a RUN/STOP group.

Automatic temperature Refer to ® Automatic temperature rise learning setting (P. 6-78).
rise learning function ON Factory set value:

Automatic temperature rise learning function ON
Since the Automatic temperature rise learning function is performed,
Control stop stop control and wait until the heater cools.

The Automatic temperature rise learning function calculates the
Automatic temperature rise dead time and Automatic temperature

Refer to ® Automatic temperature rise group setting (P. 6-76).

rise gradient data from the state of the Measured value (PV) at
A starup.
Control start Check that the heater is cold and then start control.

A4

Automatic temperature

) . h 1 A i i
rise learning start When control starts, Automatic temperature rise starts

simultaneously.
Automatic temperature When the Automatic temperature rise dead time and Automatic
rise learning ends temperature rise gradient data are calculated, Automatic temperature
rise learning ends. When the Automatic temperature rise learning is
finished, the Automatic temperature rise learning screen in Operation

' mode will automatically returns to “oFF.”

Automatic temperature rise Automatic temperature rise can be executed from the next startup by
effective from next startup using the calculated Automatic temperature rise dead time and

Automatic temperature rise gradient data.

L[]  When in Heat/Cool PID control, automatic temperature rise learning and Automatic
temperature rise are only in the temperature rise direction.
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B Settings before operation

When implementing the Automatic temperature rise function, the following items must be set.

¢ Device address [Setup setting mode]
e Automatic temperature rise group [Engineering mode: Function block 55]
e RUN/STOP group [Engineering mode: Function block 55]

e Automatic temperature rise learning  [Operation mode]

5" For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).
For the RUN/STOP group setting, refer to 6.14.3 Group RUN/STOP function (P. 6-64).

® Automatic temperature rise group setting
Set the number of the group which performs Automatic temperature rise for each controller.
1. Change the Operation mode from RUN mode to STOP mode.
& To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10

PV/SV monitor (Engineering mode)
" a0 o 1M

/" GraP %?H <5

Press the Shift key while pressing
the SET key for 2 seconds

3. Press the UP key or DOWN key until Function block 55 screen is displayed.

Function block 10 Function block 55
(Engineering mode) (Engineering mode)
" Ccoan "
AREA sV A AREA sV

&

4. Press the SET key until Automatic temperature rise group screen is displayed.

Function block 55 Automatic temperature
(Engineering mode) rise group
PV PV '— _ ’_

AREA sV % AREA sV D
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5. Select the Automatic temperature rise group number which needs to be changed by pressing the
UP or DOWN key.

Setting range: 0 to 16 (Factory set value: 0)

Automatic temperature

rise group

LHFL

v

0

B B D

/\

&

CHRL
- !

Set the controllers in the same group in the Automatic temperature rise group to the same
group even if it is a RUN/STOP group.

When the group number is set to “0,” that controller does not perform Automatic
temperature rise.

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Automatic temperature rise group number will not

be changed.

6. Press the SET key to store the new Automatic temperature rise group number. The screen goes to

the next parameter.

Automatic temperature

rise group
Cru_r

LILH L
AREA sV ,

7. To return the PV/SV monitor, press the Shift key while pressing the SET key.

—

8

RUN/STOP group
14} — ’_
50
O

RUN/STOP group setting is possible in this state. For details, refer to 6.14.3 Group
RUN/STOP function (P. 6-64).

8. Set the Automatic temperature rise group number of the other controllers by the same procedures

as described in steps I to 7 above.

IMRO1W16-E4

6-77
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® Automatic temperature rise learning setting

Set the Automatic temperature rise leaning function ON/OFF for each controller.

1. Press and hold the SET key for 2 seconds at PV/SV monitor screen until Operation mode is

displayed. PID/AT transfer screen is displayed first.

PV/SV monitor

a———

PID/AT transfer
(Operation mode)

PV D -

I
e

AREA &

F

Press and hold for 2 seconds

ks

2. Press the Shift key until Automatic temperature rise learning screen is displayed.

PID/AT transfer Automatic temperature

(Operation mode) rise learning
" ] C oy
’D” ] ﬁ — ’L“-
F % 14— ON state

3. When the UP key is pressed, it switches from “oFF” to “on.” In addition, since the shipping value
is “on,” when executing Automatic temperature rise leaning, it can be used as is.

Automatic temperature

rise learning
PV ’_ _ ’_ _
CHA | —— | CHi
F N\ 1 &— ON state

&

Press the DOWN key to change to “oFF” from “on.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Automatic temperature rise leaning ON/OFF will
not be changed.

(AN
(N

4. Press the Shift key or the SET key to store the new Automatic temperature rise learning ON/OFF
data. The screen goes to the next parameter.

Automatic temperature
Auto/Manual transfer

rise learning
PV '- ' PV ‘-' -
n oot o

5. To return the PV/SV monitor, press the Shift key while pressing the SET key.
6. Set the Automatic temperature rise learning of the other controllers by the same procedures as

described in steps I to 5 above.
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B Operation procedures

® When using the learning function

When using the learning function, the data (Automatic temperature rise dead time, Automatic
temperature rise gradient data, etc.) necessary at Automatic temperature rise is automatically

computed. Learning is implemented at controller startup.

1. Set the Device address for each controller.
& For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller

communication (P. 6-62).

2. Set the Automatic temperature rise group number for each controller and set the Automatic
temperature rise function to ON in advance. In addition, set the RUN/STOP group for performing
the group RUN/STOP function. Set the controllers in the same group in the Automatic

temperature rise group to the same group even if it is a RUN/STOP group.

I For the Automatic temperature rise group number and Automatic temperature rise

learning function setting, refer to M Settings before operation (P. 6-76).

& For the RUN/STOP group setting, refer to 6.14.3 Group RUN/STOP function (P. 6-64).

3. Set control to the STOP state, and wait until the heater cools.

Since the Automatic temperature rise learning function computes the Automatic temperature rise
dead time and Automatic temperature rise gradient data from the state of the Measured value

(PV) at startup, the heater must be placed in the cold state once.
RUN/STOP transfer

PV

AREA

-5

sV

n

%" For the RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).
For the group RUN/STOP, refer to 6.14.3 Group RUN/STOP function (P. 6-64).

/\

&

#— STOP state

4. When control is set to the RUN state after it is confirmed that the heater is cold, Automatic
temperature rise learning is started.

RUN/STOP transfer
-5
p

%" For the RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer (P. 6-11).
For the group RUN/STOP, refer to 6.14.3 Group RUN/STOP function (P. 6-64).

IMRO1W16-E4
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5. When the Automatic temperature rise dead time and Automatic temperature rise gradient data are
computed, Automatic temperature rise learning ends.
When the Automatic temperature rise learning is finished, the Automatic temperature rise
learning screen in Operation mode will automatically returns to “oFF.”

Automatic temperature

rise learning Automatic
o temperature rise [
o _ learning finish —
L h’ ﬁ i
AREA sV AREA/ sV
n F J— OFF state

At this point, the data necessary at Automatic temperature rise is only collected.
Automatic temperature rise is not yet executed. Automatic temperature rise can be
executed from the next startup.

When the Automatic temperature rise group and other set values were changed, execute
Automatic temperature rise learning again.

Automatic temperature rise learning can be performed for each controller. It can also be
performed by group batch by using the group RUN/STOP function.

E BB B

When Automatic temperature rise learning is not established, the operation mode Automatic
temperature rise learning screen remains “on.”

® When performing Automatic temperature rise (when ending the learning function)

1. When the controllers of the Automatic temperature rise group are set to RUN simultaneously,
Automatic temperature rise starts. Automatic temperature rise is executed by controllers other
than Automatic temperature rise group number “0.”

L] To RUN the controllers of the Automatic temperature rise group simultaneously, use the
group RUN/STOP function. For the group RUN/STOP, refer to 6.14.3 Group
RUN/STOP function (P. 6-64).

2. The other controllers perform temperature rise in synchronization with the temperature rise of the
controller which takes the longest for the Measured value (PV) to reach the Set value (SV) in the
same group. The controllers in the same group complete temperature rise simultaneously.

M When you do not want to execute Automatic temperature rise, set the Automatic temperature
rise group number of the relevant controller to “0.”
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6.14.5 Cascade control function

Cascade control monitors the controlled object temperature in the master unit and then corrects the set
value in the slave unit depending on the deviation between the target value (set value) and actual
temperature. The slave unit controls the non-controlled object (heater, refrigeration device, etc). As a
result, the controlled object temperature can be reached and controlled at the target value.

At Cascade control that uses Intercontroller communication, one of the connected controllers is
specified the master and the other arbitrary controllers are controlled as slaves.

o

Since Intercontroller communication has a time lag (maximum 70 ms x number of
controllers connected) in data transmission, when using it in a fast response control system,
take this time lag into consideration.

[The Salve set value (remote SV) is updated at each time lag.]

(AN
(A

The Cascade control slave controllers cannot use remote setting input.

The maximum number of combined master and slave controllers connectable at

Intercontroller communication is 32.

Example: When using 3 controllers and controlling extruders in cascade

Specify one controller as the master and use the remaining two controllers as slaves. The Master
manipulated output (MV) becomes the Slave set value (SV).

Controller Controller Controller
No. 1 No. 2 No. 3
(Master) (Slave) (Slave)

Connection status of the Intercontroller communication

Intercontroller communication Intercontroller communication

Communication 2 *

Communication 2 *

Communication ZN

rMaster |v|v<—T st MVEJ
Communication Scale Dlgltal Ratlo Soe D|g|ta|
1 conversmn filter conversmn fllter
MV
Remote SV ) Blas
PID Remote SV Remote SV
Local SV
Local SV -9 Local SV -9
PV PV
Controller No. 1 Controller No. 2 Controller No. 3
(Master) (Slave) (Slave)
Sensor, . Sensor Heater Sensor Heater
1
:
1
‘ Cylinder
Nozzle |
:
Extruder

* “Communication 1” when one-point communication is used on the FB100.

Block diagram of Cascade control by Intercontroller communication

IMRO1W16-E4
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B Operation flowchart

Set the
Device address 2

Refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

hd

Set the
External input type

. > Refer to W Settings before operation (P. 6-83).

Set the
Master channel

\ 4

Remote/Local transfer Change the slave controller to Remote mode by referring to
6.8 Remote/Local Transfer (P. 6-29).

¥

Cascade control start

Set the
Cascade bias

A4

Set the
. . | j
Cascade digital filter > Refer to Adjustment after control

starting (P. 6-85).

Set the

Cascade ratio
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B Settings before operation

When implementing the Cascade control, the following items must be set.
e Device address [Setup setting mode]
e External input type [Engineering mode: Function block 50]
e Master channel selection [Engineering mode: Function block 50]

IZ5  For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

® Set the External input type and Master channel selection
Set the External input type for each controller. In addition, select the controller which is to become the
Cascade control master.

1. Change the operation mode from RUN mode to STOP mode.
L& To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

Function block 10
PV/SV monitor (Engineering mode)

PV PV

0 1

1" 5P @+<5

Press the Shift key while pressing
the SET key for 2 seconds

3. Press the UP key or DOWN key until function block 50 screen is displayed.

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
" con " CcCn
AREA N A AREA sV

&

4. Press the SET key until External input type setting screen is displayed.
Function block 50

(Engineering mode) External input type
v - - M W ol B

S

IMRO1W16-E4 6-83



6.14 Group Operation by the Intercontroller Communication

5. Select the External input type which needs to be changed by pressing the UP or DOWN key.
Set “0” to the master controller and “1” to the slave controller.
Setting range: 0: Remote setting (RS) input
1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting
(Factory set value: 0)

External input type

™
0

U /\ WA S

&

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the External input type will not be changed.

AREA sV

Sy |

6. Press the SET key to store the new External input type. The screen goes to the Master channel
selection screen.

External input type Master channel selection
—O- " gy
! % o

7. Press the UP key or DOWN key and set the address (value set by the Device address screen) of
the controller specified the cascade control master. Set the Master channel to only the slave
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)
Master channel selection

ACH| —— |” ACH
AREA sV D A AREA/ sV I

&

L] After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Master channel will not be changed.

8. Press the SET key to store the new Master channel. The screen goes to the next parameter.

Master channel selection SV tracking
" — " — _
‘—”— H — I t

T
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9. To return the PV/SV monitor, press the Shift key while pressing the SET key.

10. Set the External input type and Master channel selection of the other controllers by the same
procedures as described in steps I to 9 above.

B Adjustment after control starting

® Set the Cascade bias, Cascade digital filter and Cascade ratio

Set the bias, digital filter, and ratio at each controller for the setting input (master MV) from the master.
Set these according to the actual operation state.

M When the controller selected as the master was placed into the Remote mode, the RS bias,
RS digital filter, and RS ratio can be set.

[L]  The relationship between master MV and slave SV by slave Cascade ratio and Cascade bias
is shown by the example below.

Example: When the output scale of master is 0 to 100 % and the input scale of
slave is =100 to +400 °C

e Cascade ratio (slave): 1.000, Cascade bias (slave): 0 °C
Slave input scale for master output scale 0 to 100 % is —100 to +400 °C

o Cascade ratio (slave): 0.500, Cascade bias (slave): 100 °C
Slave input scale for master output scale 0 to 100 % is 50 to 300 °C

Slave SV

A

400 °C 21

Cascade ratio = 1.000

300 °C - Cascade bias =0 °C

250 °C 2>
200°C 2>t

Cascade ratio = 0.500
Cascade bias = 100 °C

100 °C =
50 °C 2
0°C-> t P Master MV
I t 100 % (Scaling converted value: 400 °C)
~100°C "; 50 % (Scaling converted value: 150 °C)

0 % (Scaling converted value: =100 °C)
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1. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

PV/SV monitor

Heater break alarm 1 (HBA1) set value
(Setup setting mode)

PV

- T =

28 > | HbA |

200 r <& F
g When there is CT1 input

Press the Shift key while
pressing the SET key

2. Press the SET key until Cascade bias screen is displayed.
Press the Shift key, UP key, or DOWN key and set the bias for the setting input (master MV)
from the master.

6-86

Setting range: —Input span to +Input span (Factory set value: 0)
Cascade bias (RS bias)

(AN

(AN

PV

=
0

If the External input type is Remote setting input, the Cascade bias screen becomes the
RS bias screen and if Intercontroller communication ratio setting, it becomes the Ratio
setting bias screen. In other places, this is indicated as “RS bias.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Cascade bias will not be changed.

Press the SET key to store the new Cascade bias. The screen goes to the Cascade digital filter
screen. Press the Shift key, UP key, or DOWN key and set the digital filter for the setting input
(master MV) from the master.

Setting range: 0.1 to 100.0 seconds

oFF: Unused (Factory set value: oFF)

Cascade digital filter (RS digital filter)

dFc

AREA sV F

If the External input type is Remote setting input, the Cascade digital filter screen
becomes the RS digital filter screen and if Intercontroller communication ratio setting, it
becomes the Ratio setting digital filter screen. In other places, this is indicated as “RS
digital filter.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Cascade digital filter will not be changed.

IMRO1W16-E4
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4. Press the SET key to store the new Cascade digital filter. The screen goes to the Cascade ratio
screen. Press the Shift key, UP key, or DOWN key and set the ratio for the setting input (master
MYV) from the master.

Setting range: 0.001 to 9.999 (Factory set value: 1.000)

(AN

5. Press the SET key to store the new Cascade ratio. The screen goes to the next parameter.

Cascade ratio

(RS ratio)

PV

-

If the External input type is Remote setting input, the Cascade ratio screen becomes the
RS ratio screen and if Intercontroller communication ratio setting, it becomes the Ratio

setting ratio screen. In other places, this is indicated as “RS ratio.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns

to the PV/SV monitor screen and the Cascade ratio will not be changed.

Cascade ratio

(RS ratio)

PV

6. To return the PV/SV monitor, press the Shift key while pressing the SET key.

Proportional cycle time

ﬁ

8

[heat-side]

I
I

o

7. Set the Cascade bias, Cascade digital filter and Cascade ratio of the other slaves by the same
procedures as described in steps I to 6 above.

-2 For the setting procedure, refer to 5.2.2 Changing set value (SV) (P. 5-9) or 6.3 Operating
Setting (P. 6-5).

IMRO1W16-E4
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B Operation procedures
1. Set the Device address for each controller.

KI5 For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

2. Set the External input type for each controller.
Set “0: Remote setting (RS) input” to the master controller, and “1: Intercontroller communication

cascade control” to the slave controller.

IZ" For the External input type setting, refer to B Settings before operation (P. 6-83).

3. Set the master for the Cascade control.
Set the address (setting of the Device address) of the controller which becomes the master at the

controllers which become the slaves. Setting is unnecessary for the master.

I For the Master channel setting, refer to B Settings before operation (P. 6-83).

4. Change the slave controller to remote mode. Cascade control by Intercontroller communication
can be executed if the slave controllers are in the Remote mode.

The remote (REM)

Remote/Local transfer :
mode lamp lights.

|
PV [ vy A

'__‘L ﬁ I [
L

/\ n Symbol of showing

& Remote mode

I To change from the Local mode to the Remote mode, refer to 6.8 Remote/Local
Transfer (P. 6-29).

AREA v

5. The settings above starts Cascade control by Intercontroller communication.

6. Perform Cascade bias, Cascade digital filter, and Cascade ratio adjustment which actually
operating.

I For the Cascade bias, Cascade digital filter, and Cascade ratio, refer to M Adjustment
after control starting (P. 6-85).
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6.14.6 Ratio setting function

Ratio setting exercises control with the product of the Set value (SV) from the master multiplied by a
fixed ratio as the slave Set value (SV)

0 Since Intercontroller communication has a time lag (maximum 70 ms X number of
controllers connected) in data transmission, when using it in a fast response control system,
take this time lag into consideration.

[The salve set value (remote SV) is updated at each time lag.]

L] The Ratio setting slave controllers cannot use remote setting input.
@ The maximum number of combined master and slave controllers connectable at
Intercontroller communication is 32.

Example: When using 3 controllers and setting extruders in ratio

Specify one controller as the master and use the remaining two controllers as slaves. The product of
the master Set value (SV) multiplied by a fixed ratio becomes the slave Set value (SV).

Controller Controller Controller
No. 1 No. 2 No. 3
(Master) (Slave) (Slave)

Connection status of the Intercontroller communication

Intercontroller communication Intercontroller communication
Communication 2 */./ Communication 2 v Communication ZN
S o
igita - igita n
Master SV—» fiter Master SV—» filter
remete ST e ] N
Local SV Remote SV Remote SV
Local SV — ’ vy Local sV — ’ MV
PV X PV X
Controller No. 1 Controller No. 2 Controller No. 3
(Master) (Slave) (Slave)
Control system A Control system B Control system C

* “Communication 1” when one-point communication is used on the FB100.

Block diagram of Ratio setting by Intercontroller communication
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B Operation flowchart

Set the
Device address

A

Set the
External input type

Refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

' > Refer to M Settings before operation (P. 6-91).

Set the
Master channel

Remote/L | transfer Change the slave controller to Remote mode by referring to
emate/Local transte 6.8 Remote/Local Transfer (P. 6-29).

A

Ratio setting start

Set the
Ratio setting bias

A

Set the
Ratio setting digital filter

Ad

Set the

> Refer to M Adjustment after control
starting (P. 6-93).

Ratio setting ratio
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B Settings before operation

When implementing the Ratio setting, the following items must be set.
e Device address [Setup setting mode]
e External input type [Engineering mode: Function block 50]
e Master channel selection [Engineering mode: Function block 50]

IZ5  For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

® Set the External input type and Master channel selection
Set the External input type for each controller. In addition, select the controller which is to become the

Ratio setting master.

1. Change the Operation mode from RUN mode to STOP mode.
I To change from RUN mode to STOP mode, refer to 6.4 RUN/STOP Transfer (P. 6-11).

2. Press the Shift key while pressing the SET key for 2 seconds at PV/SV monitor screen until
Engineering mode is displayed. Function block 10 screen is displayed first.

_ Function block 10
PV/SV monitor (Engineering mode)

PV v

“1" SMaP %?H <5

Press the Shift key while pressing
the SET key for 2 seconds

3. Press the UP key or DOWN key until Function block 50 screen is displayed.

Function block 10 Function block 50
(Engineering mode) (Engineering mode)
" Ccoan " r
AREA sV A AREA sV

&

4. Press the SET key until External input type setting screen is displayed.
Function block 50

(Engineering mode) External input type
" cch " ro=-

AREA sV % AREA sV U
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5. Select the External input type which needs to be changed by pressing the UP or DOWN key.
Set “0” to the master controller and “2” to the slave controller.
Setting range: 0: Remote setting (RS) input
1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting
(Factory set value: 0)

External input type

PV

AREA

sV

o=
CHA

/\

AREA

sV

AR

—

O éb c
L] After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the External input type will not be changed.

6. Press the SET key to store the new External input type. The screen goes to Master channel
selection screen.

External input type Master channel selection

PV

AREA

sV

1

)
I

—

n_,Ill

—

PV

nLH
0

% i sv

7. Press the UP key or DOWN key and set the address (value set by the Device address screen) of
the controller specified the ratio setting master. Set the Master channel to only the slave
controller. No setting of the master controller is required.

Setting range: 0 to 31 (Factory set value: 0)

Master channel selection

PV PV

-

AREA

sV

e

/\

AREA

sV

nlLH

O & /
L] After a new value is displayed on the display by using UP and DOWN keys, if no key

operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Master channel will not be changed.

8. Press the SET key to store the new Master channel. The screen goes to the next parameter.

Master channel selection SV tracking
B ooy
I L ’—,' ﬁ I “—_
! % !
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9. To return the PV/SV monitor, press the Shift key while pressing the SET key.

10. Set the External input type and Master channel selection of the other controllers by the same
procedures as described in steps I to 9 above.

B Adjustment after control starting

® Set the Ratio setting bias, Ratio setting digital filter and Ratio setting ratio
Set the bias, digital filter, and ratio at each controller for the setting input (master MV) from the master.
Set these according to the actual operation state.

[L]  When the controller selected as the master was placed into the Remote mode, the RS bias,
RS digital filter, and RS ratio can be set.

[[I]  The relationship between master SV and slave SV by slave Ratio setting ratio and Ratio
setting bias is shown by the example below.

Example: When the master and slave setting limiter range is 0 to 400 °C

e Ratio setting ratio (slave): 0.500, Ratio setting bias (slave): 20 °C
Master set value (SV): 200 °C — Slave set value (SV): 120 °C

e Ratio setting ratio (slave): 2.000, Ratio setting bias (slave): 100 °C
Master set value (SV): 200 °C — Slave set value (SV): 400 °C *

* According to the computed value, the Slave set value (SV) becomes 500 °C but since the Setting limiter
range is 0 to 400 °C, the Slave set value (SV) becomes the Setting limiter high: 400 °C

Setting limiter Master SV Setting limiter

0°C 200 °C 400 °C
A A JAN

Slave SV Ratio setting ratio: 0.500
0°C 120 °C 400 °C Ratio setting bias: 20 °C
A A A

Slave SV Ratio setting ratio: 2.000

0°C 400 °C 500 °C Ratio setting bias: 100 °C
A A«—A

Slave SV is limited to 400 °C.

1. Press the Shift key while pressing the SET key at PV/SV monitor screen until Setup setting mode
is displayed. The screen displayed first differs depending on the specification.

Heater break alarm 1 (HBA1) set value

PV/SV monitor (Setup setting mode)
) 0 Lo

/" 200 r < F
g When there is CT1 input

Press the Shift key while
pressing the SET key
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2. Press the SET key until Ratio setting bias screen is displayed.
Press the Shift key, UP key, or DOWN key and set the bias for the setting input (master SV) from
the master.

Setting range: —Input span to +Input span (Factory set value: 0)

Ratio setting bias
(RS bias)

b
d

PV

If the External input type is Remote setting input, the Ratio setting bias screen becomes
the RS bias screen and if Intercontroller communication cascade control, it becomes the
Cascade bias screen. In other places, this is indicated as “RS bias.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Ratio setting bias will not be changed.

3. Press the SET key to store the new Ratio setting bias. The screen goes to Ratio setting digital

6-94

filter screen.
Press the Shift key, UP key, or DOWN key and set the digital filter for the setting input (master
SV) from the master.

Setting range: 0.1 to 100.0 seconds
oFF: Unused (Factory set value: oFF)

Ratio setting digital filter
(RS digital filter)

dgFc
AREA v F

L] If the External input type is Remote setting input, the Ratio setting digital filter screen
becomes the RS digital filter screen and if Intercontroller communication cascade control,
it becomes the Cascade digital filter screen. In other places, this is indicated as “RS
digital filter.”

[[I]  After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Ratio setting digital filter will not be changed.

IMRO1W16-E4



6.14 Group Operation by the Intercontroller Communication

4. Press the SET key to store the new Ratio setting digital filter. The screen goes to Ratio setting
ratio screen.
Press the Shift key, UP key, or DOWN key and set the ratio for the setting input (master SV)
from the master.

Setting range: 0.001 to 9.999 (Factory set value: 1.000)

Ratio setting ratio

(RS ratio)

I~

0

If the External input type is Remote setting input, the Ratio setting ratio screen becomes
the RS ratio screen and if Intercontroller communication cascade control, it becomes the
Cascade ratio screen. In other places, this is indicated as “RS ratio.”

After a new value is displayed on the display by using UP and DOWN keys, if no key
operation is performed within 1 minute without pressing SET key, this instrument returns
to the PV/SV monitor screen and the Ratio setting ratio will not be changed.

5. Press the SET key to store the new Ratio setting ratio. The screen goes to the next parameter.

Ratio setting ratio Proportional cycle time
(RS ratio) [heat-side]
PV _ PV I—
(] — I

AREA

"2 % - 0

6. To return the PV/SV monitor, press the Shift key while pressing the SET key.

7. Set the Ratio setting bias, Ratio setting digital filter and Ratio setting ratio of the other slaves by
the same procedures as described in steps I to 6 above.

I&  For the setting procedure, refer to 5.2.2 Changing set value (SV) (P. 5-9) or 6.3 Operating
setting (P. 6-5).

IMRO1W16-E4
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6.14 Group Operation by the Intercontroller Communication

B Operation procedures
1. Set the Device address for each controller.

I For the Device address setting, refer to 6.14.2 Common setting of the Intercontroller
communication (P. 6-62).

2. Set the External input type for each controller.
Set “0: Remote setting (RS) input” to the master controller, and “2: Intercontroller communication
ratio setting” to the slave controller.

I For the External input type setting, refer to B Settings before operation (P. 6-91).

3. Set the master for the ratio setting.
Set the address (setting of the Device address) of the controller which becomes the master at the
controllers which become the slaves. Setting is unnecessary for the master.

£ For the Master channel setting, refer to B Settings before operation (P. 6-91).

4. Change the slave controller to remote mode. Ratio setting by Intercontroller communication can
be executed if the slave controllers are in the Remote mode.

The remote (REM)

Remote/Local transfer \
mode lamp lights.

|
P W R A

_ /

I
f: /\ 5 Symbol of showing

& Remote mode

L2 To change from the Local mode to the Remote mode, refer to 6.8 Remote/Local
Transfer (P. 6-29).

AREA sV

5. The settings above starts ratio setting by Intercontroller communication.

6. Perform Ratio setting bias, Ratio setting digital filter, and Ratio setting ratio adjustment which
actually operating.

I-% For the Ratio setting bias, Ratio setting digital filter, and Ratio setting ratio, refer to
B Adjustment after control starting (P. 6-93).
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B Usage example

® Example 1
Depending on the master channel setting, the following Master/Slave relationship can be established.

Controller No. Device address Mastste?'t:::nnel Master/Slave
1 0 — Master
2 1 0 Slave
3 2 0 Slave/Master *
4 3 0 Slave
5 4 2 Slave
6 5 2 Slave

* Controller No. 3 becomes a controller number 1 slave and the master of controller No. 5 and No. 6.

Master/Slave relationship 1

Ty gy g gy ey ey

| Controller i
' No. 1 i
E Address: 0 !
! Master i
! !
| I
| I
| I
O I
H P Suinini i I - |
: 4 » |

/ \ |
i Controller :’ Controller \‘n Controller !
: No. 2 | No. 3 ! No. 4 i
i Address: 1 : Address: 2 i Address: 3 !
: Master setting: 0 ! Master setting: 0 | ! Master setting: 0 |
l Slave | Slave/Master ! Slave ]
\ |

I |

[} |

IMRO1W16-E4

-

Controller
No. 5
Address: 4
Master setting: 2
Slave

Controller
No. 6
Address: 5
Master setting: 2
Slave

Master/Slave relationship 2
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6.14 Group Operation by the Intercontroller Communication

® Example 2
When ratio setting by Intercontroller communication by a connection like that shown below was

performed, a difference in the master SV change and slave SV change is generated.

Input the program controller Set value (SV) to the ratio setting master by Intercontroller

communication as Remote setting input.

Program
Controller SV

Intercontroller communication
Remote setting input

FB100/400/900 FB100/400/900 FB100/400/900

Master Slave Slave

The master SV values continuously change gradually, the same as the program controller Set value
(SV), but since there is a time lag due to Intercontroller communication, the slave SV changes in a

stepped state.

Temperature
A

Master SV

Slave SV

-~~~ "Time lag
(Maximum 70 ms x number of controllers connected)

» Time

Master SV change and Slave SV change
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7. PARAMETER DESCRIPTION

7.1 SV Setting & Monitor Mode

In SV setting & monitor mode, the following operations are possible.
e Change the Set value (SV)

e Change memory area
e Monitor the Measured value (PV) and the Manipulated output value (MV), etc.

The display sequence of SV setting & monitor mode display differs depending on the Direct key type
(Monitor and except for Monitor). The Direct key type can be selected in Engineering mode.

7.1.1 Display sequence (When the Direct key type is other than Monitor)

Measured value (PV)/

Set value (SV) Current transformer 1 Current transformer 2 Remote setting (RS)
Set value (SV) monitor (CT1) input value monitor (CT2) input value monitor input value monitor
SET | ™ SET | " — SET | ™ — SET | ™ — SET
r [
E 5’ key SH key L0 _key L :_:' key '_‘IH I~ | _key
L ————®|wm o e e w — P o«
! 0|« , 0 co oo - 200
(P.7-5) (P.7-7) (P.7-7) (P.7-7) (P.7-7)
. . Manipulated output value Manipulated output value
Event monitor 1 Event monitor 2 (MVA1) monitor [heat-side] (MV2) monitor [cool-side]
1) 1) 1 L
— = )| SET — - SET - SET - SET
Em ke, | EHAC | ke A ey AHC | ey
o - dr e o« 5 U — P o« 5 U
(P.7-8) (P.7-8) (P.7-9) (P.7-9)
Memory area Manipulated output value
soak time monitor Memory area transfer at MV transfer Interlock release
L) L L w
| SET SET = SET ] SET
/q P I key, Fl' ~ E key, P S I~ key I | _key
—> NEA W Ner oS NEA S —> NS - ]
0oo ! 0 F
(P.7-10) (P.7-11) (P.7-11) (P.7-13)

LL]  Some parameters may not be displayed when the relevant function is not set so as to be
activated or no relevant specification is selected when ordering.
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7.1 SV Setting & Monitor Mode

7.1.2 Display sequence (When the Direct key type is the Monitor)

Measured value (PV)/
Set value (SV) monitor

Manipulated output value
Set value (SV) Memory area transfer at MV transfer Interlock release
- SET | " SET | " SET | " - SET | SET
) [
E’ El’ key 51‘3’ key H r E key P Sﬁ key I L™ | key
— > NEA 'Sl e s P we w — P o«
O\« , O ! a F
(P.7-5) (P.7-7) (P.7-11) (P.7-11) (P.7-13)
Current transformer 1 Current transformer 2 Remote setting (RS) Event monitor 1
(CT1) input value monitor (CT2) input value monitor input value monitor
Direct ~— | Direct rr Direct — Direct | " - Direct
key L | __key o L key o '_'IHI- key o EHH I key
NEA SV DD Ll N DD T we av EUD gl Y
(P.7-7) (P.7-7) (P.7-7) (P.7-8)
Event monitor 2 Manipulated output value Manipulated output value Memory area
(MV1) monitor [heat-side] (MV2) monitor [cool-side] soak time monitor
1 w
i | Direct - Direct - Direct — Direct
EHWC key i_'H '-IHE key HIDI key
—> (W NEA S 5 D NEA S SU NEA S UDU
(P.7-8) (P.7-9) (P.7-9) (P.7-10)

AN

IMRO1W16-E4

Some parameters may not be displayed when the relevant function is not set so as to be
activated or no relevant specification is selected when ordering.
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7.1 SV Setting & Monitor Mode

7.1.3 Monitor and setting item

B Pictogram description

Pictogram Name Description
@ Memory area Parameters which can be stored in the memory area
AREA function
DATA Data lock Parameters which can be locked so that no data can be
Locx function changed.
Digital input
OPTION (DI
Remote setting
OPTION (RS) input
= Current
transformer (CT)
OPTION .
input
Feedback Parameters relating to any relevant optional for the FB100
resistance (FBR) | having those optional.
OPTION
input

Commu-
nication

OPTION

Communication
function
(Communication1 or
Communication 2)

AO

OPTION

Transmission
output (AO)

7-4
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7.1 SV Setting & Monitor Mode

Measured value (PV)/Set value (SV) monitor

PV monitor Measured value (PV) display (hereinafter called the PV display):

0 Measured value (PV) is displayed.

Lj Set value (SV) display (hereinafter called the SV display):
sV : The target value for control is displayed. The value to be displayed varies
monitor : .
depending on the state of operation mode.
,'_—,’ e Set value (SV)* is displayed when the operation mode is Local mode.

e Remote setting input value (RS)* is displayed when operation mode is
Remote mode.

M On each controller on the slave side while in Intercontroller communication:
For Intercontroller communication ratio setting or Intercontroller
communication cascade control, set the controller on the slave side to the
remote mode. In this case, the displayed value is that obtained by adding
digital filter, bias or ratio to the value from the controller on the master side.

e Manual manipulated output value is displayed when the operation mode is
Manual mode. In addition, the Manipulated output value (MV) can be
manually set. (Refer to P. 6-28)

- In the PID control, displays the Manipulated output value (MV1) [heat-side].

- In the Heat/Cool PID control, displays the Manipulated output value (MV1)
[heat-side] or Manipulated output value (MV2) [cool-side].

- When the control action is the Position proportioning PID control:
When the Feedback resistance (FBR) input is provided, Manipulated output
value (MV) is displayed. In addition, when the Feedback resistance (FBR)
input is not provided, nothing will appear in the SV display.

* With the Setting change rate limiter when the set value is changed, the displayed set
value changes according to the ramp-up/down rate.

Factory

Display or data range
set value

Measured value (PV): Input scale low to Input scale high —

Set value (SV) or Remote setting (RS) input value: —
Setting limiter low to Setting limiter high
Manipulated output value (MV1 or MV2): —
PID control:
Output limiter low (MV1) to Output limiter high (MV1)
(5.0 to +105.0 %)
Heat/Cool PID control:
—Output limiter high (MV2) to +Output limiter high (MV1)
(—105.0 to +105.0 %)

m In the STOP mode, displays the “5/ oP” character on the PV or SV
display. Display position of “5/7 oP” can be set in the Engineering mode
(P. 7-65).

m When Heat/Cool PID control is performed, it is necessary to select
Output 2 (OUT2) when ordering.
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7.1 SV Setting & Monitor Mode

B Display processing of Measured value (PV) monitor

The value obtained after a captured input value is processed as shown in the following corresponds to
the Measured value (PV) which will be displayed on the PV monitor.

Input value
Inp_ut scale PV ratio R Square _root
high/low »| extraction
* ‘ * PV monitor
PV digital : PV low input .| Measured value
filter PV bias cut-off (PV)

B Display processing of Set value (SV) monitor

The value obtained after Remote setting (RS) input, Memory area set value (SV) or Local set value
(SV) is processed as shown in the following corresponds to the Set value (SV) which will be displayed

on the SV monitor.

Transfer of Remote setting input or é Oe¢—
Cascade control

cascade control or ratio setting

Transfer of remote setting input, J O¢—

Remote setting
(RS) input

Manipulated output value (MV) from master controller
(Intercontroller communication cascade control)

Set value (SV) from master controller
(Intercontroller communication ratio setting)

Automatic temperature
rise dead time
v
Automatic temperature
rise gradient data
v
Setting change rate |

RS digital
filter
Memory area II v
Set value (SV) RS ratio
v
RS bias
v
Local set value Remoter setting
(SV) (RS) input value
3/ o4 |
Remote/Local transfer
PV low input
cut-off
v

Memory area

limiter

Setting change
rate limiter

Hon

Auto/Manual transfer
SV monitor

Set value (SV)

7-6

Manipulated output vale
(MV1 or MV2)
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7.1 SV Setting & Monitor Mode

MEMORY| |
AREA

Set value (SV) [Local set value]

C, H The target value (Local set value) for control can be set.
— Data range Factory set value
Setting limiter low to Setting limiter high 0
Related parameter
Engineering mode:
e Setting limiter high, Setting limiter low (P. 7-164)
Current transformer 1 (CT1) input value monitor

OPTION

Current transformer 2 (CT2) input value monitor

‘l" ,l" | The current value captured by the Current transformer (CT) is displayed on the
= ' SV display.
’l' ,l' EI Display range Factory set value
— When CT type is CTL-6-P-N: —
0.0t0 30.0 A
When CT type is CTL-12-S56-10L-N: —
0.0 to 100.0 A

L] This screen is displayed when the Current transformer (CT) input is
provided.

RS
input

OPTION

Remote setting (RS) input value monitor

In remote mode, the Remote setting (RS) input value which becomes the target

cCu_
Sl of control is displayed on the SV display.

Display range Factory set value

Setting limiter low to Setting limiter high

L] This screen is displayed when the Remote setting (RS) input is provided.

Related parameters
Operation mode:
e Remote/Local transfer (P. 7-19)

Setup setting mode:
e RS bias (P. 7-45) o RS ratio (P. 7-45)

¢ RS digital filter (P. 7-45)

Engineering mode:
e Setting limiter high, Setting limiter low (P. 7-164)
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7.1 SV Setting & Monitor Mode

Event monitor 1

C H | In case of event occurrence, “o” is lit in the digit of the SV display. It is
Lur i possible to check the type of created event depending on which digit was lit.

PV':-': ’
o

0000

A A A

— Event 1
Event 2
Event 3
Event 4

EV1)
EV2)
EV3)
EV4)

—~ o~~~

L] This screen is displayed when event action is selected for any from Event
1 type to Event 4 type.

Related parameters

Engineering mode:
e Event 1 type (P. 7-88) e Event 3 type (P. 7-101)
e Event 2 type (P. 7-97) e Event 4 type (P. 7-105)

CT
input

OPTION

Event monitor 2

Cu=20 In case of Heater break alarm (HBA) occurrence, “o” is lit in the digit of the SV
conc display. It is possible to check the type of Heater break alarm (HBA) which
occurred depending on which digit was lit.
|
Conrnc
AREA sV D D
A

L— Heater break alarm 1 (HBA1)
L Heater break alarm 2 (HBA2)

LLL This screen is not displayed when set the CT assignment to “0: None.”

Related parameters
Engineering mode:
e CT1 assignment (P. 7-113)
e CT2 assignment (P. 7-117)
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7.1 SV Setting & Monitor Mode

Manipulated output value (MV1) monitor
[heat-side]
g When the control action is PID control or Heat/Cool PID control:
ng Manipulated output value (MV1) is displayed on the SV display.

When the control action is the Position proportioning PID control:
When Feedback resistance (FBR) input (optional) is used, the SV display
shows that Feedback resistance (FBR) input value.

Display details of SV display

Control action Feed(l::achlla()rﬁlsF:lsjttance Display details

PID control FBR input is not used. Manipulated output value
(MV1) is displayed.

Heat/Cool PID control Manipulated output value
(MV1) [heat-side] is
displayed.

Position proportioning Not provided Nothing is displayed.

PID control

Provided * Feedback resistance (FBR)

input value is displayed.

* When there is Feedback resistance (FBR) input but it is not connected,
over-scaling may result to display “cooa” on the SV display.

Display range Factory set value
PID control or Heat/Cool PID control: —
—5.0to +105.0 %

When Feedback resistance (FBR) input is used in —
Position proportioning PID control:
0.0 to 100.0 %

L] When Feedback resistance (FBR) input is disconnected, over-scaling may
result to display “cooo” on the display.
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7.1 SV Setting & Monitor Mode

Manipulated output value (MV2) monitor

[cool-side]

nbc

Manipulated output value (MV?2) of cool-side is displayed.

Display range Factory set value

-5.0to +105.0 % —

LI This screen is displayed when in Heat/Cool PID control.

Related parameter
Engineering mode:
¢ Control action (P. 7-125)

Memory area soak time monitor

oor
HF!

7-10

Monitors the time elapsed for memory area operation (soak time) when
Ramp/Soak control by using Multi-memory area is performed.

Display example:

Link area number

Measured
value (PV)

Area soak time

Setting change rate limiter

PV
APT
e o Memory area
Time i l¢— soak time is
Memory Memory Memory Memory Memory '—j ’35 9 displayed.
area 1 area 2 area 3 area 4 area 5
Display range Factory set value

0 minutes 00 seconds to 199 minutes 59 seconds or —
0 hours 00 minutes to 99 hours 59 minutes

[L] This screen does not appear when the value of “Digital input (DI)
assignment (Engineering mode)” is 6 to 12.

Related parameters
Parameter setting mode:

e Area soak time (P. 7-35)

¢ Link area number (P. 7-36)
Engineering mode:

e Soak time unit (P. 7-163)

IMRO1W16-E4



7.1 SV Setting & Monitor Mode

Memory area transfer

Digital
input

OPTION

0
3

T

Selects the memory area (Control area) used for control.

Manipulated output value at MV transfer

Data range

Factory set value

1to8

1

LLl When the Direct key type is Memory area transfer, pressing the Direct
key can be changed to the Memory area transfer screen.

Memory area transfer screen is displayed in SV setting & monitor mode
when the Direct key type is other than the Memory area transfer.

[L] When External mode (EYr) is set in Control area Local (LOC)/ External
(EXT) transfer, “d! ” appears in the SV display and the setting cannot be

changed.

Related parameter
Operation mode:

e Control area Local (LOC)/External (EXT) transfer (P. 7-20)

Engineering mode:
e Direct key type (P. 7-70)

IMRO1W16-E4

This is the final Manipulated output value used under Manual control when the
control mode is transferred to Auto control from Manual control.

—Output limiter high (MV2) to
+Output limiter high (MV1)
(-105.0 to +105.0 %)

Data range Factory set value
PID control: 0.0
Output limiter low (MV1) to
Output limiter high (MV1)
(-5.0 to +105.0 %)
Heat/Cool PID control: 0.0

L] This screen is not displayed when set the MV transfer function to “0.”

Related parameter
Engineering mode:

e MYV transfer function (P. 7-124)

Continued on the next page.
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7.1 SV Setting & Monitor Mode

Continued from the previous page.

B Description of function

This is the final Manipulated output value used under Manual control when the control mode is
transferred to Auto mode from Manual mode. This final Manipulated output value is stored and that
displays on the Manipulated output value at MV transfer screen.

This final Manipulated output value is used as a Manipulated output value in Manual control when
control mode is transferred to Manual mode next time. (MV transfer function)

Example 1:
Control mode is transferred to Control mode is transferred to
Manual Auto mode from Manual mode. Manual mode from Auto mode. Manual
» | Auto mode >
mode mode

The final Manipulated
output value is stored.

L]
Manipulated output value P b ] )
at MV transfer screen P

E The final Manipulated output value (40.6 %) is transmitted when control mode is
transferred to Manual mode next time. (MV transfer function)

The final Manipulated output value

In addition, on this screen it is possible to manually change Manipulated output values (MV1 and
MV2) in Auto mode. However, it they are changed in Auto mode, these manipulated output values
thus changed are transferred when selected to the Manual mode next time.

Example 2:
Control mode is transferred to Control mode is transferred to
Manual Auto mode from Manual mode. Manual mode from Auto mode. Manual
» | Auto mode >
mode mode
The final Manipulated l
output value is stored.
The manipulated output value is
manually changed in Auto mode.
w T _ ) w - w_ )
P5A" || P5n
5 U The new Manipulated output value (30.0 %) is
N N transmitted when control mode is transferred
‘|l ‘|' to Manual mode next time.
The final Manipulated The new Manipulated
output value output value

(AN Manipulated output value can be changed by the UP, DOWN or shift keys.
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7.1 SV Setting & Monitor Mode

Interlock release

)
|

Lr

IMRO1W16-E4

Displays the interlock status.

If the event state is interlocked, interlock can be released by pushing the

DOWN key.

Data range

Factory set value

on (on):  Interlock

ofF (oFF): Interlock release

oFF (oFF)

[L] This screen is not displayed when all of Event 1 interlock to Event 4

interlock are set to “Unused.”

Related parameters
Engineering mode:
¢ Event 1 interlock (P. 7-92)
¢ Event 2 interlock (P. 7-99)
¢ Event 3 interlock (P. 7-103)
¢ Event 4 interlock (P. 7-108)



7. PARAMETER DESCRIPTION

7.2 Operation Mode

The Operation mode is used to selects the operation modes (PID/AT, Auto/Manual, Remote/Local or
RUN/STOP) of the instrument.

In addition, the Startup tuning (ST) and Automatic temperature rise learning function can be set.

7.2.1 Display sequence

Measured value (PV)/

Set value (SV) monitor

MEA SV
]
I

cf
o

PID/AT transfer

Startup tuning (ST)

Automatic temperatu

re

Auto/Manual transter

BE

(P.7-5)

(ATU) (STU) rise learning (CHr) (A-M)
Press and hold -
the shift key | Shift | Shift - Shift — | Shift
_ for 2 seconds_ ﬁl | _key_ 51 | _key L Hl_ key H T |_key
- Tl e s Tl e s Tl e s MEA S
> F F n o
DOWN DOWN DOWN DOWN
Key I l UP key key I l UP key up keyI lkey key I l UP key
) ri ) ri T o -
ﬁ [ I L H ~ H -
AREA o AREA o AREA o AREA v
n ! F n
(P.7-15) DOWN (P.7-17) (P.7-18)
key UP key
W
5 1
oo
c
(P.7-16)
Control area Local
Remote/Local transfer ~ (LOC)/External (EXT) RUN/STOP transfer
(r-L) transfer (L-E) (r-S)
" _y |shit|" ) _ | shit |” _C| st
R ™ 7L key. L E key r 5 key
C C n
DOWN DOWN DOWN
key I l UP key key I l UP key key I l UP key
L2 KI— ' m ' E_ L2 _—
L L-E -5
n r P
(P.7-19) (P.7-20) (P.7-21)

1 minute.

The SET key as well as the shift key enables the transfer of operation items.

IMRO1W16-E4

Some parameters may not be displayed when the relevant function is not set so as to be
activated or no relevant specification is selected when ordering.

Display returns to the SV setting & monitor mode if no key operation is performed within



7.2 Operation Mode

7.2.2 Operation item

PID/AT transfer
A Activation or deactivation of the Autotuning (AT) function is selected.
- u Data range Factory set value
on (on):  Autotuning (AT) ofF (oFF)

ofF (oFF): PID control

I For the activating method and condition of the Autotuning (AT) function,
refer to 6.5 Autotuning (AT) (P. 6-15).

Related parameters
Engineering mode:
e AT bias (P. 7-140)
e AT cycles (P. 7-141)
e AT differential gap time (P. 7-142)
¢ Output value with AT turned on, Output value with AT turned off (P. 7-143)
e Proportional band limiter (high) [heat-side],
Proportional band limiter (low) [heat-side] (P. 7-144)
e Integral time limiter (high) [heat-side],
Integral time limiter (low) [heat-side] (P. 7-145)
e Derivative time limiter (high) [heat-side],
Derivative time limiter (low) [heat-side] (P. 7-146)
e Proportional band limiter (high) [cool-side],
Proportional band limiter (low) [cool-side] (P. 7-147)
e Integral time limiter (high) [cool-side],
Integral time limiter (low) [cool-side] (P. 7-148)
e Derivative time limiter (high) [cool-side],
Derivative time limiter (low) [cool-side] (P. 7-149)
e Proportional band adjusting factor [heat-side],
Proportional band adjusting factor [cool-side] (P. 7-150)
e Integral time adjusting factor [heat-side],
Integral time adjusting factor [cool-side] (P. 7-150)
e Derivative time adjusting factor [heat-side],
Derivative time adjusting factor [cool-side] (P. 7-151)
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7.2 Operation Mode

Startup tuning (ST)

I:, ,l" 'L ,I Use to set the number of execution times of Startup tuning (ST).
— Data range Factory set value
on ! (onl): Execute once ofF (oFF)

onc (on2): Execute always
ofF (oFF): ST unused

LLY This screen is displayed when in Position proportioning PID control.

L] When in Heat/Cool PID control, it is possible to execute the Startup
tuning (ST) function only in the temperature rise direction. The PID
values on the heat side are automatically computed.

the optimum constants cannot be obtaine the Startup tunin
L] If the opti PID be obtained by the Startup tuning
(ST), please execute the Autotuning (AT).

= For details of the Startup tuning (ST), refer to 6.6 Startup Tuning (ST)
(P. 6-18).
Related parameters
Engineering mode:
o ST start condition (P. 7-157)
o ST proportional band adjusting factor (P. 7-157)
e ST integral time adjusting factor (P. 7-158)
o ST derivative time adjusting factor (P. 7-158)

B Description of function

The Startup tuning (ST) function is used to automatically compute PID constants from the temperature
rise characteristic (gradient: arrival time to SV) when power is turned on or the Set value (SV) is
changed. If the Startup tuning (ST) function is used for any equipment which requires a long period of
time for executing the Autotuning (AT) function, no time of executing the Autotuning (AT) function
becomes necessary.

Timing of activating the Startup tuning (ST) can be selected from among the following three types.

- Activate the Startup tuning (ST) function when the power is turned on; when transferred from STOP to RUN; or
when the Set value (SV) is changed.
- Activate the Startup tuning (ST) function when the power is turned on; or when transferred from STOP to RUN.

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

power is turned on; or when transferred from STOP  Set value (SV) is changed. power is turned on; when transferred from STOP to
to RUN. RUN; or when the Set value (SV) is changed.
Startup tuning (ST) Startup tuning (ST)
Setvalue (SV) - _____ is turned on. is turned on.
Setvalue(SV)| ______\ ______ Set value (SV)
Startup tuning (ST) after being after being
is turned on. changed changed
Setvalue (SV) p——eee ¥ __ Set value (SV)
|
|
|
Power is turned on or control is changed Set value (SV) is changed. Power is turned on or Set value (SV)
to RUN from STOP. control is changed to is changed.
RUN from STOP.
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7.2 Operation Mode

Automatic temperature rise learning

ll" H r Use to select Use/Unuse of the Automatic temperature rise learning function.
— Data range Factory set value
on (on):  Learning on (on)
ofF (oFF): Unused

LL] This screen is not displayed when set the Automatic temperature rise
group to “0.”

[L] When in Heat/Cool PID control, an Automatic temperature rise only in
the temperature rise direction is enabled.

2 For details of the Automatic temperature rise learning function, refer to
6.14.4 Automatic temperature rise function (with learning function)
(P. 6-72).

Related parameters
Engineering mode:
¢ Automatic temperature rise group (P. 7-159)
¢ Automatic temperature rise dead time (P. 7-161)
e Automatic temperature rise gradient data (P. 7-161)

B Description of function

This is the function to find Automatic temperature rise dead time and Automatic temperature rise
gradient data necessary for an Automatic temperature rise. Learning starts if set to “on: Learning” and
changed to control RUN to STOP. After Automatic temperature rise dead time and Automatic
temperature rise gradient data are found, the learning function is deactivated.
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7.2 Operation Mode

Auto/Manual transfer

l':l' - ,:, Use to transfer the Auto mode or Manual mode.

Auto mode:  Automatic control is performed.

Manual mode: The Manipulated output value (MV1 or MV2) can be
manually changed. The Manipulated output value can be
changed on the Measured value (PV)/Set value (SV) monitor.

Data range Factory set value

AUlo (AUTo): Auto mode AUT o (AUTo)
nfAn (MAn):  Manual mode

L] When the Direct key type is Auto/Manual transfer, pressing the Direct
key can be changed to the Auto/Manual transfer screen.

[L] Even when in Auto mode, it is possible to manually change the
manipulated output value on the Manipulated output value at MV transfer
screen.

I For details of the Auto/Manual transfer, refer to 6.7 Auto/Manual
transfer (P. 6-23).

Related parameters
Engineering mode:
e Direct key type (P. 7-70)
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7.2 Operation Mode

Remote/Local transfer

RS Communi-|
input cation
OPTION | OPTION

I

|
L

IMRO1W16-E4

Use to transfer the Remote mode or Local mode.

Local mode:  Control is performed at the Local set value (SV).
Remote mode: Control is performed with a Remote setting (RS) input value.

Data range

Factory set value

Lol (LoC): Local mode
~En (rEM): Remote mode

Lol (LoC)

LL] When the Direct key type is Remote/Local transfer, pressing the Direct
key can be changed to the Remote/Local transfer screen.

@ For Intercontroller communication ratio setting or Intercontroller
communication cascade control, set the controller on the slave side to the

Remote mode.

L] This screen is displayed when the Remote setting (RS) input or

Communication function is provided.

I For details of the Remote/Local transfer, refer to 6.8 Remote/Local

Transfer (P. 6-29).

2" For details of the Intercontroller communication function, refer to 6.14

Group Operation by the Intercontroller Communication (P. 6-61).

Related parameters
Engineering mode:
e Direct key type (P. 7-70)

¢ External input type (P. 7-121)

e SV tracking (P. 7-123)
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7.2 Operation Mode

Digital
input

Control area Local/External transfer
I _ F When control area transfer by Digital input (DI) will be performed and memory
L L area transfer with no memory area set input (set value: 6 to 12) is selected in

Digital input (DI) assignment of Engineering mode, specify whether “Memory
area transfer by Front key or Communication” or “Memory area transfer by
Digital input (DI)” is enabled.
Local mode:  Enable memory area transfer by Front key or Communication.
External mode: Enable memory area transfer by Digital input (DI).

Data range Factory set value

Lol (LoC): Local mode Lol (LoC)
EYr (EXT): External mode

[L] In External mode, “dl ” appears in the SV display of the Memory area
transfer screen and key input is not possible.

L] This screen appears when the value of Digital input (DI) assignment
(Engineering mode) is 6 to 12.

IZ For transfer method of control area, refer to 6.9 Control Area Transfer
(P. 6-33).

Related parameters
SV setting & Monitor mode:

e Memory area transfer (P. 7-11)
Engineering mode:

e Digital input (DI) assignment (P. 7-80)

7-20 IMRO1W16-E4



7.2 Operation Mode

RUN/STOP transfer

LM

IMRO1W16-E4

Use to transfer the RUN (control RUN) or STOP (control STOP).

Data range

Factory set value

rUn: RUN (Control RUN)
SToP: STOP (Control STOP)

rUn

L] When the Direct key type is RUN/STOP transfer, pressing the Direct key

can be changed to the RUN/STOP transfer screen.

IZZ" For details of the RUN/STOP transfer, refer to 6.4 RUN/STOP Transfer

(P. 6-11).

& If the Group RUN/STOP function is used, refer to 6.14.3 Group

RUN/STOP function (P. 6-64).

Related parameters
Engineering mode:
e Direct key type (P. 7-70)
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7. PARAMETER DESCRIPTION

7.3 Parameter Setting Mode

Parameters of Parameter setting mode can be stored in the memory area.

B Multi-memory area function

Multi-memory area function can store up to 8 individual sets of SVs and parameters in Parameter

setting mode.

One of the Areas is used for control, and the currently selected area is Control area.
If the set values are stored in divided memory areas for each work process, it is possible to collectively
call up all of these set values necessary for the process simply by changing the corresponding memory

area numbers.

[ Memory area 1 |

[ Memory area 2 |

Set value (SV)

Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

Control loop break alarm (LBA) time
LBA deadband

Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)
Area soak time

Link area number

Working process 1

Set value (SV)

Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

Control loop break alarm (LBA) time
LBA deadband

Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)
Area soak time

Link area number

Working process 2

[ Memory area 8 |

Set value (SV)

Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

Control loop break alarm (LBA) time
LBA deadband

Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)
Area soak time

Link area number

Working process 8

To control area

iy

LI

g 200

wm( nooooooooo

—
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M
I
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——

In addition, it is possible to perform Ramp/Soak control by linking each memory area. It is possible to

perform Ramp/Soak control of up to 16 segments (8 steps).

Link area number

Area soak time

limiter (up)

Setting change rate

I=~ For the Ramp/Soak control, refer
to the 6.13 Ramp/Soak Control
(P. 6-52).

Step 1
(Area 1)

7-22

Step 2
(Area 2)

Step 3
(Area 3)

Step 4
(Area 4)

Step 5
(Area 5)

Step 6
(Area 6)

Step 8
(Area 8)
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7.3 Parameter Setting Mode

7.3.1 Display sequence

Measured value (PV)/
set value (SV) monitor

Event 1 set value

L1

Event 2 set value

Event 3 set value

Event 4 set value

(EV1) (EV2) (EV3) (EV4)
Press and hold
the SET key || SET — SET SET SET
EB for 2 seconds E H || _key ll: HE, key E H3 key E H L’ key
MEA SV T mea s T omen W Tl e s
o > 0 g g g
(P.7-5) (P.7-24) (P.7-24) (P.7-24) (P.7-24)
Control loop break alarm LBA deadband Proportional band Integral time
(LBA) time (LbA) (Lbd) [heat-side] (P) [heat-side] (1)
" SET SET | * SET | " SET
| ] |
. L fjH key L l‘jd key P key I'|_key
Tl me s U T mea s U T omea s U T me s U
(P.7-25) (P.7-26) (P.7-27) (P.7-28)
Derivative time Control response Proportional band Integral time
[heat-side] (d) parameter (rPT) [cool-side] (Pc) [cool-side] (Ic)
" SET | SET |” SET | " SET
. Cl' key r ‘D, key PE key I | _key
Tlome s T me s T mea = e s
o g 0 g
(P.7-28) (P.7-29) (P.7-30) (P.7-30)
Derivative time Overlap/Deadband Manual reset Setting change rate
[cool-side] (dc) (db) (Mr) limiter (up) (SVrU)
" SET | " SET | * - SET | " SET
11
. dl: key CNJ key M |_key SHl‘u key
T me s Tl men s Tl s Tl we s
0 0 0 F
(P.7-31) (P.7-32) (P.7-33) (P.7-34)
Setting change rate Area soak time Link area number
limiter (down) (SVrd) (AST) (LnKA)
" SET | SET " 1 SET
. Sl'jl—d key HSI key LFDHH key
Tl ome s N ] T mea s
F 0 F
(P.7-34) (P.7-35) (P.7-36)

Some parameters may not be displayed when the relevant function is not set so as to be
activated or no relevant specification is selected when ordering.

Display returns to the SV setting & monitor mode if no key operation is performed within

1 minute.

IMRO1W16-E4
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7.3 Parameter Setting Mode

7.3.2 Parameter setting item

DATA
LOCK

Event 1 set value (EV1) Event 3 set value (EV3)
Event 2 set value (EV2) Event 4 set value (EV4)

EV1 through EV4 are set values of the event action.
Signals are output from the Digital outputs (DO1 to DO4) if exceeding the
Event set value.

(|
oc

M
ac
i

Data range Factory set value

When the event action is the deviation”: 50
—Input span to +Input span

" Deviation: Deviation high, Deviation low,
Deviation high/low and Band

(|
(N g
L

mm
(g
=

When the event action is the input value or set value: 50
Input scale low to Input scale high
When the event action is the manipulated output 50

value (MV1 or MV2):
-5.0to +105.0 %

@ These screens are not displayed when the type of the Event 1, 2, 3 and 4
1s set to “0: None.”

LLl The Event 4 set value (EV4) screen is not displayed when the Event 4 is
used as a “9: Control loop break alarm (LBA).”

= For the setting method of Event set value, refer to 6.3.2 Set the event set
value (alarm set value) (P. 6-7).

Related parameters
Engineering mode:
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)

e Event 1 type (P. 7-88) e Event 1 delay timer (P. 7-94)

e Event 2 type (P. 7-97) e Event 2 delay timer (P. 7-100)
e Event 3 type (P. 7-101) e Event 3 delay timer (P. 7-104)
e Event 4 type (P. 7-105) e Event 4 delay timer (P. 7-110)

e Event 1 hold action (P. 7-90)

e Event 2 hold action (P. 7-98)

¢ Event 3 hold action (P. 7-102)

¢ Event 4 hold action (P. 7-107)

e Event 1 interlock (P. 7-92)

e Event 2 interlock (P. 7-99)

e Event 3 interlock (P. 7-103)

e Event 4 interlock (P. 7-108)

e Event 1 differential gap (P. 7-93)
e Event 2 differential gap (P. 7-99)
¢ Event 3 differential gap (P. 7-103)
¢ Event 4 differential gap (P. 7-109)

Force ON of Event 1 action (P. 7-96)

Force ON of Event 2 action (P. 7-100)
Force ON of Event 3 action (P. 7-104)
Force ON of Event 4 action (P. 7-111)
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7.3 Parameter Setting Mode

DATA
Mi?ﬂé’?l LOCK

Control loop break alarm (LBA) time

l‘ b Fl The LBA time sets the time required for the LBA function to determine there is
= ' a loop failure. When the LBA is output (under alarm status), the LBA function
still monitors the Measured value (PV) variation at an interval of the LBA time.

Data range Factory set value

1 to 7200 seconds 480
ofF (oFF) : Unused

L] The Event 4 set value (EV4) screen is displayed when the Event 4 is used
as a “9: Control loop break alarm (LBA).”

Related parameters
Parameter setting mode:

¢ LBA deadband (P. 7-26)
Engineering mode:

e Event 4 type (P. 7-105)

¢ Event 4 interlock (P. 7-108)

e Event 4 delay timer (P. 7-110)

B Description of function

The Control loop break alarm (LBA) function is used to detect a load (heater) break or a failure in the
external actuator (power controller, magnet relay, etc.), or a failure in the control loop caused by an
input (sensor) break. The LBA function is activated when control output reaches 0 % (low limit with
output limit function) or 100 % (high limit with output limit function). LBA monitors variation of the
Measured value (PV) for the length of LBA time. When the LBA time has elapsed and the PV is still
within the alarm determination range, the LBA will be ON.

[Alarm action]
LBA determination range: Temperature input: 2 °C [2 °F] fixed
Voltage/current input: 0.2 % of span fixed
e When the output reaches 0 % (low limit with output limit function)
For direct action: When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
e When the output exceeds 100 % (high limit with output limit function)
For direct action: When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.

L] If the Autotuning function is used, the LBA time is automatically set twice as large as the
Integral time. The LBA setting time will not be changed even if the Integral time is changed.
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7.3 Parameter Setting Mode

DATA
Mi?ﬂé’?l LOCK

LBA deadband
l‘ b ‘_l The LBA deadband gives a neutral zone to prevent the Control loop break alarm
LUy (LBA) from malfunctioning caused by disturbance.
Data range Factory set value
0 to Input span 0

L] The Event 4 set value (EV4) screen is displayed when the Event 4 is used
as a “9: Control loop break alarm (LBA).”

Related parameters
Parameter setting mode:

e Control loop break alarm (LBA) time (P. 7-25)
Engineering mode:

e Event 4 type (P. 7-105)

¢ Event 4 interlock (P. 7-108)

e Event 4 delay timer (P. 7-110)

B Description of function

The LBA may malfunction due to external disturbances. To prevent malfunctioning due to external
disturbance, LBA deadband (LBD) sets a neutral zone in which LBA is not activated. When the
Measured value (PV) is within the LBD area, LBA will not be activated. If the LBD setting is not

correct, the LBA will not work correctly.

r LBD differential gap * —l

il

Alarm area TA¢ Non-alarm area ‘BT Alarm area

A High
Set value (SV) LBD set value

Low

*TC/RTD input: 0.8 °C [°F] (fixed)  Voltage/current input: 0.8 % of span (fixed)

A: During temperature rise: Alarm area During temperature fall: Non-alarm area
B: During temperature rise: Non-alarm area During temperature fall: Alarm area

L] 1If the LBA function detects an error occurring in the control loop, but cannot specify the
location, a check of the control loop in order. The LBA function does not detect a location
which causes alarm status. If LBA alarm is ON, check each device or wiring of the control

loop.

Continued on the next page.
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7.3 Parameter Setting Mode

Continued from the previous page.

L[] LBA function is not operative when:
e AT function is activated.
e The controller is in STOP mode.
e The control type is Heat/Cool PID control.
e LBA function is set to “0.”
o LBA function is not assigned to Event 4 (ES4).

LLL  If the LBA time is too short or does not match the controlled object requirements, LBA may
turn ON or OFF at inappropriate time or remain OFF. Change the LBA time based on the
malfunction.

L] While the LBA is ON (under alarm status), the following conditions cancel the alarm status
and LBA will be OFF:

e The Measured value (PV) rises beyond (or falls below) the LBA determination range
within the LBA time.

e The Measured value (PV) enter within the LBA deadband.

DATA
Migé’fvl LOCK

Proportional band [heat-side]

This is a Proportional band in P, PI, PD or PID control. When in Heat/Cool PID
0 control, it becomes the Proportional band on the heat side.

Data range Factory set value

TC/RTD input: 30 (30.0, 30.00)
0 (0.0, 0.00) to Input span (Unit: °C [°F])
0 (0.0, 0.00): ON/OFF action
Data range varies depending on the decimal
point position of input (P. 7-73).

Voltage (V)/Current (I) input: 30.0
0.0 to 1000.0 % of input splay
0.0: ON/OFF action

Related parameters
Parameter setting mode:
e Overlap/Deadband (P. 7-32)
Engineering mode:
e ON/OFF action differential gap (upper),
ON/OFF action differential gap (lower) (P. 7-130)
¢ Overlap/Deadband reference point (P. 7-146)
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7.3 Parameter Setting Mode

DATA
MﬁﬁSEYl LOCK

Integral time [heat-side]

| Integral action is to eliminate offset between SV and PV by proportional action.
/ The degree of Integral action is set by time in seconds.
When in Heat/Cool PID control, it becomes the Integral time on the heat side.

Data range Factory set value

PID control or Heat/Cool PID control: 240
1 to 3600 seconds or 0.1 to 1999.9 seconds
ofF (oFF): PD action
(Heat/Cool PID control:

heat-side and cool-side are both PD action)

Position proportioning PID control: 240
1 to 3600 seconds or 0.1 to 1999.9 seconds

[1] Data range varies depending on the Integral/Derivative time decimal
point position (P. 7-129).

Data range Integral/Derivative time
decimal point position setting

1 to 3600 seconds or 1 to 3600 seconds | 0: 1 second setting  (No decimal place)

0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

Related parameter
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-129)

DATA

Derivative time [heat-side]

Derivative action is to prevent rippling and make control stable by monitoring
output change. The degree of derivative action is set by time in seconds.
When in Heat/Cool PID control, it becomes the Derivative time on the heat side.

Y—

L

-

Data range Factory set value

1 to 3600 seconds or 0.1 to 1999.9 seconds 60
ofF (oFF): PI action

[[1] Data range varies depending on the Integral/Derivative time decimal
point position (P. 7-129).

Data range Integral/Derivative time
decimal point position setting
1 to 3600 seconds 0: 1 second setting  (No decimal place)
0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

Related parameters

Engineering mode:
e Integral/Derivative time decimal point position (P. 7-129)
e Derivative gain (P. 7-129)
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7.3 Parameter Setting Mode

DATA
MﬁﬁSEYl LOCK

Control response parameter

- 'g_"l ,I" The control response for the Set value (SV) change can be selected among Slow,
Medium, and Fast.
Data range Factory set value
0: Slow PID control, Position
1: Medium proportioning PID control: 0
2: Fast Heat/Cool PID control: 2

B Description of function

The control response for the Set value (SV) change can be selected among Slow, Medium, and Fast. If
a fast response is required, Fast is chosen. Fast may cause overshoot. If overshoot is critical, Slow is

chosen.
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) Fast

A /{(_\/Medium

Set value (SV2) p

Change
Slow

Set value (SV1) p

P Time

f
Set value (SV) change point

m When the P or PD action is selected, this setting becomes invalid.

IMRO1W16-E4 7-29



7.3 Parameter Setting Mode

DATA
Mi?ﬂé’?l LOCK

Proportional band [cool-side]
This is a Proportional band for the cool side in Heat/Cool P, PI, PD or PID

—C control.
Data range Factory set value
30 (30.0, 30.00)

TC/RTD input:
1 (0.1, 0.01) to Input span (Unit: °C [°F])

Data range varies depending on the Decimal
point position of input (P. 7-73).
30.0

Voltage (V)/Current (I) input:
0.1 to 1000.0 % of input span

L] This screen is displayed when in Heat/Cool PID control.

Related parameters

Parameter setting mode:
e Overlap/Deadband (P. 7-32)

Engineering mode:
e Control action (P. 7-125)
¢ Overlap/Deadband reference point (P. 7-146)

DATA

Integral time [cool-side]
Integral action [cool-side] is to eliminate offset between SV and PV by

proportional action of cool-side. he degree of Integral action [cool-side] is set

by time in seconds.
Data range Factory set value
1 to 3600 seconds or 0.1 to 1999.9 seconds 240

ofF (oFF): PD action

(Heat/Cool PID control:
heat-side and cool-side are both PD action)

[[] Data range varies depending on the Integral/Derivative time decimal

point position (P. 7-129).

Data range Integral/Derivative time
decimal point position setting

0: 1 second setting  (No decimal place)

1: 0.1 seconds setting (One decimal place)

1 to 3600 seconds
0.1 to 1999.9 seconds

L] This screen is displayed when in Heat/Cool PID control.

Related parameters
Engineering mode:

e Control action (P. 7-125)
e Integral/Derivative time decimal point position (P. 7-129)

IMRO1W16-E4
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7.3 Parameter Setting Mode

DATA
Mi?ﬂé’?l LOCK

Derivative time [cool-side]

Derivative action of cool-side is to prevent rippling and make control stable by

_|
oc monitoring output change. The degree of Derivative action [cool-side] is set by
time in seconds.
Data range Factory set value
1 to 3600 seconds or 0.1 to 1999.9 seconds 60

ofF (oFF): PI action

[L] Data range varies depending on the Integral/Derivative time decimal
point position (P. 7-129).

Data range Integral/Derivative time
decimal point position setting
1 to 3600 seconds 0: 1 second setting  (No decimal place)
0.1 to 1999.9 seconds 1: 0.1 seconds setting (One decimal place)

L] This screen is displayed when in Heat/Cool PID control.

Related parameters

Engineering mode:
¢ Control action (P. 7-125)
e Integral/Derivative time decimal point position (P. 7-129)
e Derivative gain (P. 7-129)
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DATA
Mi?ﬂé’?l LOCK

Overlap/Deadband
| !_ This is the overlapped range of Proportional bands (on the heat and cool sides)
au or the deadband range when Heat/Cool PID control is performed.
Data range Factory set value
TC/RTD input: 0
—Input span to +Input span (Unit: °C [°F])
Voltage (V)/Current (I) input: 0.0
—100.0 to +100.0 % of Input span

L1l Minus (—) setting results is Overlap. However, the overlapping range is
limited to the Proportional band [heat-side] set range or the Proportional
band [cool-side] set range, whichever is smaller.

L] This screen is displayed when in Heat/Cool PID control.

Related parameters
Parameter setting mode:

e Proportional band [heat-side] (P. 7-27)

e Proportional band [cool-side] (P. 7-30)
Engineering mode:

e Control action (P. 7-125)

¢ Overlap/Deadband reference point (P. 7-146)

B Description of function

Overlap (OL): Range in which the Proportional band [heat-side] and the Proportional band
[cool-side] are overlapped. If a Measured value (PV) is within the overlapped range,
Manipulated output values (MV1 and MV2) may be simultaneously output.

Deadband (DB): This is a control dead zone existing between the Proportional band [heat-side] and
the Proportional band [cool-side]. If a Measured value (PV) is within the deadband
range, neither the Manipulated output value (MV 1) nor the Manipulated output value
(MV2) is output.

If set to minus (-), the proportional band (on the cool side) overlaps with
the proportional band (on the heat side).

Manipulated outpu

value (MV) M The diagram is an example

Proportional band Proportional band X
[heat-side] [cool-side] when setting 0.0 to the
F—> 4—4 Overlap/Deadband
100 % _———— .
/ reference point.
For Overlap/Deadband
/ reference point, refer to
Heat-side / Cool-side P. 7-146.
output value / output value
/
0% ) Temperature .

Set value
(8V)
OL: Overlap oL DB DB: Deadband
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DATA

Manual reset

In order to eliminate the offset occurring in Proportional (P) control, the
Manipulated output value is manually corrected.
e When the Manual reset is set to the plus (+) side:
The Manipulated output value under the stable condition increases by the

mr

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.

Data range Factory set value
-100.0 to +100.0 % 0.0

LL] This screen is displayed when the Integral time [heat-side or cool-side] is
turned off.

Related parameters

Parameter setting mode:
e Integral time [heat-side] (P. 7-28)
e Integral time [cool-side] (P. 7-30)

B Description of function

This is the function used to manually correct the offset when in Proportional (P) control or PD control.
Offset means the deviation of the actual when the Manipulated output value becomes stabilized (stable
state). If the Manual reset value varies, the Manipulated output value also changes.

Temperature

Measured

value (PV)
Measured
value (PV)

Offset
Set value
(SV) b\ —————— 7_

| Manual reset is set. |

P Time
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Setting change rate limiter (up)
Setting change rate limiter (down)

DATA
Migéfyl LOCK

SH-U

SHrd

This function is to allow the Set value (SV) to be automatically changed at
specific rates when a new Set value (SV).

SVrU is used when the SV is changed to a higher SV.

SVrd is used when the SV is changed to a lower SV.

Data range

Factory set value

1 (0.1, 0.01) to Input span/unit time
ofF (oFF): Unused

point position of input (P. 7-73).

Data range varies depending on the Decimal

ofF (oFF)

[[I] The unit time of the Setting change rate limiter can be change in the
range of 1 to 3600 seconds. The unit time is set on the setting change rate

limiter unit time (P. 7-163).

Related parameter
Engineering mode:

e Setting change rate limiter unit time (P. 7-163)

B 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). SVrU is used when the SV is changed to a higher SV. SVrd is used when the SV is
changed to a lower SV.

[Application examples of Setting change rate limiter]
¢ Increasing the SV to a higher value

SV
[After changing]

SV
[Before changing]

B BE B B

sV
A

Increase gradually

P Time
Changing the set value

SV

[Before changing] ™1

SV

at specific rate [After changing] ~

¢ Decreasing the SV to a lower value

SV

A

Decrease gradually
at specific rate

Changing the set value

When the Setting change rate limiter is used, the SV will also ramp up or ramp down by the
function at power-on and operation mode change from STOP to RUN.

If the Autotuning (AT) function is activated while the SV is ramping up or ramping down by
the Setting change rate limiter, AT will starts after the SV finishes ramp-up or ramp-down by
the limiter, and the controller is in PID control mode until AT starts.

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.

If the rate of Setting change limiter is set to any value other than “OFF (Unused),” the event

re-hold action to be taken by a Set value (SV) change becomes invalid.

7-34
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Area soak time

DATA
LOCK

MEMORY|
AREA

A

LM

I
|

This is the time required until transferred to the link area number when
performing Ramp/Soak control.

Data range

Factory set value

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

0:00

[L] This screen does not appear when the value of Digital input (DI)
assignment (Engineering mode) is 6 to 12.

L[] Data range is selected on the soak time unit (P. 7-163).

Related parameter
Parameter setting mode:
¢ Link area number (P. 7-36)

B Description of function

Area soak time is used for Ramp/Soak control function in conjunction with Link area number and
Setting change rate limiter (up/down).

[Application examples of Area soak time]

Set value (SV) of
memory area 2

Set value (SV) of
memory area 1

=

Measured‘:/alue (PV)

Area soak time of
memory area 2

Engineering mode:
e Soak time unit (P. 7-163)

Area soak time of
memory area 1

Setting change rate limiter (up),
of memory area

Setting change rate limiter
(up) of memory area 2

Area soak time.

B

1
Memory area 1

[ Memory area 2

» Time

M The Area soak time for the

memory area linked last
becomes invalid to continue
the state of the Set value
(SV) reached.

Time required while the Setting change rate limiter is being operated is not included in the

The Area soak time can be changed during normal operation with Ramp/Soak control

function, but read the following example carefully how the time change affects Ramp/Soak
control time. For example, the memory area which has 5-minute soak time is executed.
When 3 minutes passed, the Area soak time is changed from 5 minutes to 10 minutes.

The remaining time of the currently executed memory area is computed as follows.

(The new soak time 10 minutes) — (lapsed time 3 minutes) = (remaining time 7 minutes)

The old soak time does not have any effect on remaining time.

IMRO1W16-E4

Measured value (PV)
A

Set value (SV) of

memory area 1

Present set value |
(8V)

7’
'

P Time

Area soak time: Changing
5 minutes E—
D -,
________ k4
‘Operation Time of remaining |
start: operating hour:
3 minutes 7 minutes
y

Area soak time is changed 10 minutes.
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DATA

Link area number

'I A (L_l P, Memory area numbers for linking the corresponding memory areas are set when
= Ramp/Soak control is performed.
Data range Factory set value
1to 8 ofF (oFF)
ofF (oFF): No link

LL] This screen does not appear when the value of Digital input (DI)
assignment (Engineering mode) is 6 to 12.

Related parameter
Setup setting mode:

e Area soak time (P. 7-35)
Engineering mode:

e Soak time unit (P. 7-163)

B Description of function
Link area number is used for Ramp/Soak control function in conjunction with Area soak time and

Setting change rate limiter (up/down).

Measured value (PV) ﬁ‘]r::]gg,a:rggng of

“—>
Set value (SV) of A ‘
memory area 2

Area soak time of ¥ Setting change rate limiter
memory area 1 Setting change (down) of memory area 3

& rate limiter (up)

of memory area 2

memory area 1 !
Setting change )
« rate limiter (up) Area soak time of
Present set value (SV) - of memory area 1 memory area 3

Set value (SV) of _|
memory area 3

Set value (SV) of

P Time
Memory area 3 |

—_t

|
Memory area 1 | Memory area 2

L]  The Area soak time for the memory area linked last becomes invalid to continue the state of
the Set value (SV) reached.
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7. PARAMETER DESCRIPTION

In Setup setting mode, the following operations are possible.

Change other operation/control related parameters

Change communication parameters

Change Data lock level

7.4.1 Display sequence

Heater break alarm 1

Measured value (PV)/

(HBAT1) set value

determination point 1

Heater break

Heater melting

determination point 1

Heater break alarm 2
(HBA2) set value

Set value (SV) monitor Press the shift key (HbAT) (HbL1) (HbH1) (HbA2)
id while pressing " )| SET |* )| SET " )| SET |V SET
cH the SET key HER 1] key HBL 1| key BH 1| ey HERC | ey
AREA v AREA t) AREA t) AREA t) AREA' t)
! o > F 0 0 F
(P.7-5) (P.7-38) (P.7-41) (P.7-42) (P.7-38)
Heater break Heater melting
determination point 2 determination point 2 PV bias PV digital filter
(HbL2) (HbH2) (Pb) (dF)
" SET | ™ SET | ™ SET — | SET
|
| HbLJd | be| HBHE | e Phb | ke, dF ey
] e S Nen s NEA S
I} o o F
(P.7-41) (P.7-42) (P.7-43) (P.7-43)
PV ratio PV low input cut-off RS bias RS digital filter
(Pr) (PLC) (rb) (dF2)
" SET SET | ™ SET — SET
_ | _
S P I key :D L L | _key I ‘Cl key D' IL C_' key
] e S Nen s NEA S
o o o F
(P.7-43) (P.7-44) (P.7-45) (P.7-45)
Proportional cycle Proportional cycle
RS ratio time [heat-side] time [cool-side] Device address 1
(rr) (T) (t) (Add1)
" SET | " | SET |V SET |7 || SET
R = | key I key l‘_‘ key lq D' D' I |_key
] U e S U — > e« U — | s U
(P.7-45) (P.7-46) (P.7-46) (P.7-47)
Communication speed 1 Data bit configuration 1 Interval time 1 Device address 2
(bPS1) (bIT1) (InT1) (Add2)
1 [ [ [
)| SET ) — | SET I ~ | SET SET
ke ke ke k
> ?IDS I Y - L'ZH /| y - lsv (| Yy - (ﬂqD'D'E ey
c / 0 0
(P.7-48) (P.7-49) (P.7-50) (P.7-47)
Communication speed 2 Data bit configuration 2 Interval time 2 Set lock level
(bPS2) (bIT2) (InT2) (LCK)
" SET | SET | " SET SET
[ | ~ [
. bIDSE' key bl I E’ key ] E’ key LL LJ key
P e s — > o« — > e o« dlT
c ! o o
(P.7-48) (P.7-49) (P.7-50) (P.7-51)

activated or no relevant specification is selected when ordering.

1 minute.

IMRO1W16-E4

Some parameters may not be displayed when the relevant function is not set so as to be

Display returns to the SV setting & monitor mode if no key operation is performed within
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7.4.2 Setup setting item

Heater break alarm 1 (HBA1) set value 1o
input
Heater break alarm 2 (HBA2) set value LamJ o
'U L0 HBA1 and HBA2 are to set the set values for the Heater break alarm (HBA)
o i function.
| 7 Data range Factory set value
HLAC . : =
When the CT type is CTL-6-P-N: ofF (oFF)
0.1t030.0A

ofF (oFF): Not used
However, the numeric value can be changed up to
100.0.

When the CT type is CTL-12-S56-10L-N: ofF (oFF)
0.1t0 100.0 A
ofF (oFF): Not used

X 1If either Output 2 (OUT2) as an optional or digital output is not
selected, no Heater break alarm is output.

LL) These screens are not displayed when the CT assignment is set to “0: None.”

Related parameters
Setup setting mode:
e Heater break determination point 1, Heater break determination point 2 (P. 7-41)
e Heater melting determination point 1, Heater melting determination point 2
(P. 7-42)
Engineering mode:
e Alarm (ALM) lamp lighting condition 2 (P. 7-84)
¢ Output status at STOP mode (P. 7-85)
e CT1 ratio (P. 7-112)
e CT2 ratio (P. 7-116)
e CT1 assignment (P. 7-113)
e CT2 assignment (P. 7-117)
e Heater break alarm 1 (HBA1) type (P. 7-113)
e Heater break alarm 2 (HBA2) type (P. 7-118)
e Number of heater break alarm 1 (HBA1) delay times (P.7-115)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-118)

B For the setting of the heater break alarm

The HBA function detects a fault in the heating circuit by monitoring the current flowing through the
load by a dedicated Current transformer (CT). Up to two Heater break alarms are available with the
controller. CT input 1 is for HBA1, and CT input 2 for HBA2. CT input can be assigned to one output
from OUT1 or OUT2. To use HBA for a three-phase load, both CT inputs can be assigned to the same

output.
Continued on the next page.
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Continued from the previous page.

Two types of Heater break alarms, type A and type B, are available. An appropriate type should be
selected depending on the application. (Please refer to “Heater break alarm function” below.)

These parameters, HBA set values (HbA1 and HbA2) are used for both types. However, each type has
different function and care must be used to set an appropriate set value.

For type A HBA,

- Set the set value to approximately 85% of the maximum reading of the CT input.

- Set the set value to a slightly smaller value to prevent a false alarm if the power supply may become
unstable.

- When more than one heater is connected in parallel, it may be necessary to increase the HBA set
value to detect a single heater failure.

For type B HBA,
Set the set value to the maximum CT input value. This will be the current when the control is at
100 % control output. The set value is used to compute the width of a non-alarm range.

B Description of function

< Heater break alarm (HBA) type A >

Heater break alarm (HBA) type A can be used with time-proportional control output (Relay contact,
Voltage pulse, Triac or Open-collector output). The HBA function monitors the current flowing
through the load by a dedicated Current transformer (CT), compares the measured value with the HBA
set values, and detects a fault in the heating circuit.

Low or no current flow (Heater break, malfunction of the control device, etc.):
When the control output is ON and the CT input value is equal to or less than the Heater break
determination point for the preset number of consecutive sampling cycles, an alarm is activated.

Over current or short-circuit:
When the control output is OFF and the CT input value is equal to or greater than the Heater break
determination point for the preset number of consecutive sampling cycles, an alarm is activated.

< Heater break alarm (HBA) type B >

Heater break alarm (HBA) type B can be used with continuous control output (Voltage/Current
continuous output). The HBA function assumes that the heater current value is proportional* to the
control output value of the controller, otherwise viewed as the Manipulated output value (MV), and
compare it with the CT input value to detect a fault in the heating or cooling circuit.

* Tt is assumed that the current value flowing through the load is at maximum when the control output from
the controller is 100 %, and the minimum current value flowing through the load is zero (0) when the
control output from the controller is 0 %.

Continued on the next page.
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Continued from the previous page.

Low or no current flow (Heater break, malfunction of the control device, etc.)

The alarm determination point (Low) is computed as follows:

[Non-alarm range (Low) width] = (HbL1 or HbL2) x (HbA1 or HbA2)

[Alarm determination point (Low)] = [(HbA1 or HbA2) x (MV1 or MV2)] — [Non-alarm range (Low) width]
When the CT input value is equal to or less than the Heater break determination point for the preset number
of consecutive sampling cycles, an alarm status is produced.

Over current or short-circuit
The alarm determination point (High) is computed as follows:
[Non-alarm range (High) width] = (HbH1 or HbH2) x (HbA1 or HbA2)
[Alarm determination point (High)] = [(HbA1 or HbA2) x (MV1 or MV2)] + [Non-alarm range (High) width]
When the CT input value is equal to or greater than the Heater melting determination point for the preset
number of consecutive sampling cycles, an alarm status is produced.

Current value of heater used

Computed heater current value
(squ‘a‘red) (Proportional to voltage squared)

Maximum current value (squared) 2f~——————
Alarm range of

Over current/

Non-alarm range (Low) for
Short-circuit

heater break determination

Heater melting

determination point
(0.0 to 100.0 % of maximum current)

Non-alarm range (High) for
heater melting determination

Heater break
determination point
(0.0 to 100.0 % of maximum current)

Alarm range ofI
Low current/ |
No current | Manipulated output value
0 [A]> >
) ) of controller
0 [%] 100 [%)]

FO  The current factory set values of HbLs and HbHs are set to 30.0 %. If any of the
following conditions exists, set them to a slightly larger value to prevent a false alarm.
e Heater current values is not proportional to the control output in phase control.
e There is difference on control output accuracy between the controller and the
operating unit (SCR power controller).

e There is a delay on control output between the controller and the operating unit
(SCR power controller).

[[L]  Factory set value of Heater break alarm (HBA) varies with the control output type of CT
assignment.
e Factory set value (CT assignment: OUT1) of Heater break alarm 1 (HBAT1) type:
OUT]1 output type: Time-proportional control output *: Type A
Continuous control output *: Type B
e Factory set value (CT assignment: None) of Heater break alarm 2 (HBA2) type: Type A

* Time-proportional control output: Relay contact, Voltage pulse, Triac or Open-collector output
Continuous control output: Voltage/Current continuous output
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Heater break determination point 1
Heater break determination point 2

cT
. DATA

[
HoL |

Holc

Set the Heater break determination point for the Heater break alarm (HBA)

type B.
Data range Factory set value
Heater break determination point 1: 30.0
0.1 to 100.0 % of Heater break alarm 1 (HBAT1) set
value
ofF (oFF): Heater break determination is invalid
Heater break determination point 2: 30.0

0.1 to 100.0 % of Heater break alarm 2 (HBA2) set

value
ofF (oFF): Heater break determination is invalid

[L] The Heater break determination point 1 or 2 screen is not displayed when

CT assignment is set to “0: None.”

L[] The Heater break determination point 1 or 2 screen is displayed when the

Heater break alarm type is type B.

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value,
Heater break alarm 2 (HBA2) set value (P. 7-38)
e Heater melting determination point 1,
Heater melting determination point 2 (P. 7-42)
Engineering mode:
e CT1 assignment (P. 7-113)
e CT2 assignment (P. 7-117)
e Heater break alarm 1 (HBA1) type (P. 7-113)
e Heater break alarm 2 (HBA?2) type (P. 7-118)

e Number of heater break alarm 1 (HBA1) delay times (P. 7-115)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-118)

& For the function description, refer to the Heater break alarm 1 (HBA1) set value/Heater
break alarm 2 (HBA?2) set value (P. 7-38).

IMRO1W16-E4
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Heater melting determination point 1
Heater melting determination point 2

cT
. DATA

[ |
HEH |

HEHC

Set the Heater melting determination point for the Heater break alarm (HBA)

type B.
Data range Factory set value
Heater melting determination point 1: 30.0
0.1 to 100.0 % of Heater break alarm 1 (HBAT1) set
value
ofF (oFF): Heater melting determination is invalid
Heater melting determination point 2: 30.0

0.1 to 100.0 % of Heater break alarm 2 (HBA2) set

value
ofF (oFF): Heater melting determination is invalid

L] The Heater melting determination point 1 or 2 screen is not displayed

when CT assignment is set to “0: None.”

[L] The Heater melting determination point 1 or 2 screen is displayed when

the Heater break alarm type is type B.

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value,
Heater break alarm 2 (HBA2) set value (P. 7-38)
e Heater break determination point 1,
Heater break determination point 2 (P. 7-41)
Engineering mode:
e CT1 assignment (P. 7-113)
e CT2 assignment (P. 7-117)
e Heater break alarm 1 (HBA1) type (P. 7-113)
e Heater break alarm 2 (HBA?2) type (P. 7-118)

e Number of heater break alarm 1 (HBA1) delay times (P. 7-115)
e Number of heater break alarm 2 (HBA2) delay times (P. 7-118)

& For the function description, refer to the Heater break alarm 1 (HBA1) set value/Heater
break alarm 2 (HBA?2) set value (P. 7-38).
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PV bias

DATA
LOCK

Pb

PV digital filter

PV bias adds bias to the Measured value (PV). 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.

Data range Factory set value

—Input span to +Input span 0

DATA
LOCK

L_,I This item is the time of the first-order lag filter to eliminate noise against the
measured input.
Data range Factory set value
0.1 to 100.0 seconds oFF
oFF: Unused
DATA
. LOCK
PV ratio
0 - PV ratio is a multiplier to be applied to the Measured value (PV). The PV ratio
/ is used to compensate the individual variations of the sensors or correct the

IMRO1W16-E4

difference between the Measured value (PV) of other instruments.

Data range Factory set value
0.500 to 1.500 1.000
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DATA
LOCK

PV low input cut-off

P L ‘L- PV low input cut-off is used with Square root extraction function. The
Measured value less than the PV low input cut-off is ignored to prevent control
disturbance caused by input variation at Low measured value range.

Data range Factory set value
0.00 to 25.00 % of input span 0.00

L] This screen is displayed when the Square root extraction is set to
“1: Used.”

Related parameter
Engineering mode:
e Square root extraction (P. 7-77)

B Description of function

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

0% -——— oo
70.7 %

50 % [-——--—-

When set value of the
PV low input cut-off is
0%

Input

0% '\25 % 50 % 100 %
When set value of the PV low input cut-off is 15 %
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RS bias

RS (Communi-
input cation Eg\gﬁ

RS digital filter

RS bias adds bias to the Remote setting (RS) input value.

Data range Factory set value

—Input span to +Input span 0

[CL] If the Intercontroller communication control, the RS bias is used as a
cascade bias.

[LL] If the Intercontroller communication control, the RS bias is used as a
ratio setting bias.

LL] The RS bias screen is displayed when the Remote setting (RS) input or
Communication function is provided.

RS Communi-|
. . DATA
input cation LOCK

d

Fc

This item is the time of the first-order lag filter to eliminate noise against the
remote setting input.

Data range Factory set value

0.1 to 100.0 seconds oFF
oFF: Unused

[[L] If the Intercontroller communication control, the RS digital filter is used
as a cascade digital filter.

[LL] If the Intercontroller communication control, the RS digital filter is used
as a ratio setting digital filter.

L[] The RS digital filter screen is displayed when the Remote setting (RS)
input or Communication function is provided.

RS Communi-
. " DATA
input cation LOCK

RS ratio
r RS ratio is a multiplier to be applied to the Remote setting (RS) input value.
Data range Factory set value
0.001 to 9.999 1.000
[LL] If the Intercontroller communication control, the RS ratio is used as a
cascade ratio.
L] If the Intercontroller communication control, the RS ratio is used as a
ratio setting ratio.
LL] The RS ratio screen is displayed when the Remote setting (RS) input or
Communication function is provided.
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DATA
LOCK

Proportional cycle time [heat-side]

r Proportional cycle time is to set control cycle time for time based control output
such as voltage pulse for SSR, triac, relay and open-collector output.

When in Heat/Cool PID control, it becomes the Proportional cycle time on the
heat-side.

Data range Factory set value

0.1 to 100.0 seconds Relay contact output (M):
20.0

Voltage pulse output (V),
Triac output (T) and
Open-collector output (D):
2.0

L] This screen is not displayed when the output 1 (OUT1) is Voltage/Current
output.

DATA
LOCK

Proportional cycle time [cool-side]

L This is a Proportional cycle time of cool-side in the Heat/Cool PID control.

L Proportional cycle time [cool-side] is to set control cycle time for time based
control output such as Voltage pulse for SSR, Triac, Relay contact and
Open-collector output.

Data range Factory set value

0.1 to 100.0 seconds Relay contact output (M):
20.0

Voltage pulse output (V),
Triac output (T) and
Open-collector output (D):
2.0

L] This screen is displayed when in Heat/Cool PID control.

LI This screen is not displayed when the output 2 (OUT2) is Voltage/Current
output.
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DATA
LOCK

Device address 1
Device address 2 LEWJ

P ) Device address 1: Device address 1 is used to set the slave address of the
ag i controller for Communication 1 function.

Device address 2: Device address 2 is used to set the slave address of the
H ,:,' d Lj controller for Communication 2 function.

Device address 2 is also used for the address setting when
the Intercontroller communication function is used.

Data range Factory set value
0to 99 0

[EE] Do not use the same device address for more than one controller in
multi-drop connection. Each controller must have a unique address
in multi-drop connection.

M When using the Intercontroller communication function, set Device
address 2 to any number in the range of 0 to 31.
In addition, always set the address of each controller to the number
in succession starting from 0.

] In Modbus communication, two-way communication is not possible
when the address is 0.

[I] The Device address 1 screen is displayed when the Communication 1
(optional function E, F, G, H or J) is provided.
The Device address 2 screen is displayed when the Communication 2
(optional function G) is provided.

[ In optional functions E, F, H, and J, Device address 1 is also used for the
address setting when the Intercontroller communication function is used.
In optional function G, Device address 2 is also used for the address
setting when the Intercontroller communication function is used.

% For details of the Intercontroller communication function, refer to 6.14
Group Operation by the Intercontroller Communication (P. 6-61).

& For details of the Communication function, refer to separate FB100/FB400/
FB900 Communication Instruction Manual (IMR01W04-E).
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Communication speed 1 el —
Communication speed 2 LJWJ o
}_ F, C o Communication speed 1: Communication speed 1 is to set communication
L speed for Communication 1 function.
Communication speed 2: Communication speed 2 is to set communication
LLJ P C, ,J speed for Communication 2 function.
Data range Factory set value
2.4: 2400 bps 19.2
4.8: 4800 bps
9.6: 9600 bps
19.2: 19200 bps
38.4: 38400 bps

[L] The Communication speed 1 screen is displayed when the
Communication 1 (optional function E, F, G, H or J) is provided.
The Communication speed 2 screen is displayed when the
Communication 2 (optional function G) is provided.

[[L] When Intercontroller communication (P. 7-162) is selected for the protocol
of communication 1, the Communication speed 1 screen does not appear.
When Intercontroller communication (P. 7-162) is selected for the protocol
of communication 2, the Communication speed 2 screen does not appear.

I For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual (IMR01W04-E).
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Data bit configuration 1
Data bit configuration 2

DATA
LOCK

(Communi-|
cation

o

1

——

__

-5

m
M

o

IMRO1W16-E4

Data bit configuration 1:

This item is Data bit configuration of Communication 1 function.
Data bit configuration 2:

This item is Data bit configuration of Communication 2 function.

Data bit configuration Modbus RKC

Set value Data Stop Parity C(:::t?:;m- C(:::t?:;m-

8nl 8 1 Without

8n2 8 2 Without

8El 8 1 Even Selectable

8E2 8 2 Even

8ol 8 1 Odd

802 8 2 Odd Selectable

Tnl 7 1 Without

Tn2 7 2 Without

7E1 7 1 Even Invalid

7E2 7 2 Even

7ol 7 1 Odd

702 7 2 Odd

Factory set value: 8nl (Data bit: 8, Stop bit: 1, Parity bit: Without)

[[L] The Data bit configuration 1 screen is displayed when the Communication 1
(optional function E, F, G, H or J) is provided.
The Data bit configuration 2 screen is displayed when the Communication 2
(optional function G) is provided.

When Intercontroller communication (P. 7-162) is selected for the protocol
of communication 1, the Data bit configuration 1 screen does not appear.
When Intercontroller communication (P. 7-162) is selected for the protocol
of communication 2, the Data bit configuration 2 screen does not appear.

For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual (IMR01W04-E).
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Interval time 1
Interval time 2

Communi-|
" DATA
cation LOCK

Interval time 1: This item is Interval time of Communication 1 function.

Interval time 2: This item is Interval time of Communication 2 function.

Data range

Factory set value

7-50

0 to 250 ms

10

[1] The Interval time 1 screen is displayed when the Communication 1

(optional function E, F, G, H or J) is provided.

The Interval time 2 screen is displayed when the Communication 2

(optional function G) is provided.

1] When Intercontroller communication (P. 7-162) is selected for the protocol
of communication 1, the Interval time 1 screen does not appear.
When Intercontroller communication (P. 7-162) is selected for the protocol
of communication 2, the Interval time 2 screen does not appear.

I For details of the Communication function, refer to the separate FB100/
FB400/FB900 Communication Instruction Manual (IMR01W04-E).
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Set lock level

ll-,l_l

Ll

IMRO1W16-E4

The Set lock level restricts parameter setting changes by key operation (Set data

lock function).

This function prevents the operation from making errors during operation.

PV

U Factory set value: 0000

B B

Setting data

Parameters other than Set value (SV) and Event set
value (EV1 to EV4):

0: Unlock

1: Lock

Event set value (EV1 to EV4):
0: Unlock
1: Lock

Set value (SV)
0: Unlock
1: Lock

“0” Fixed (No setting)

In the Set lock level, data lock is not possible for following parameters.
® Memory area selection (SV setting & monitor mode),
e Parameter of Function block number F10 to F91 (Engineering mode)

Set lock level can be changed in both RUN and STOP mode.

Parameters protected by Data lock function are still displayed for
monitoring.
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7. PARAMETER DESCRIPTION

7.5 Engineering Mode

The content relating to the specification of this product is set. Set it so as to meet the customer’s
requirements. For details of the parameter, refer to the 7.5.3 Engineering setting item (P. 7-65).

/\[ 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.
RKC will not bear any responsibility for malfunction or failure as a result of
improper changes in the Engineering mode.

LY 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.

[LL] All parameters of the Engineering mode are displayed regardless of the instrument specification.

7.5.1 Display Sequence

Measured value (PV)/
Set value (SV) monitor

1

’38 . Setup setting mode !

- | or i

AREA s I 1
1 1

1 1

*.7-5) ! SFUP Parameter setting mode

___________________

Press the shift key for
2 seconds while pressing
the SET key

l

Function block 10 STOP display Bar graph display Bar graph display PV flashing display

(F10.) (SPCH) (dE) resolution (dEUT) at input error (dSoP)
" SET | SET | " SET | " SET |7 SET
F 1M ,EH' - P
(WA key S [ H key d key, d (N key d (] key  Return to F10.
e W ) 1 Tl s MEA SV WS screen.
(P. 7-65) ! ! 0 ]
DOWN UP (P.7-65) (P.7-66) (P.7-68) (P.7-69)
key key
Function block 11 Direct key selection Direct key type
(F11.) (Fn1) (Fn)
" SET | " SET | " SET
[ |
F [ A key' F ol |_key F /| _key_ Returnto F11.
NB W RS Tlwe s screen.
(P.7-70) ! !
DOWN UP (P.7-70) (P.7-70)
key key

Function block 21
(F21.)

Continued on the next page.
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Function block 11
(F11.)
DOWN
key

upP
key

Function block 21 Input type Display unit Decimal point Input scale high Input scale low
(F21.) (InP) (UnIT) position (PGdP) (PGSH) (PGSL)
" " n
| SET ] SET 111 | SET r SET sl SET ) SET
FL:. I key I l'lP key umn key udP key uSH key u5L key
AREA L AREA o 7| wen L AREA L REA L L) L U
(P.7-71) 0 o o c
4 (P.7-71) (P.7-73) (P.7-73) (P.7-74) (P.7-74)
Input error determination  Input error determination Burnout direction Square root Power supply
point (high) (PoV) point (low) (PUn) (boS) extraction (Sqr) frequency (PFrq)
SET ] SET SET | " SET | " SET
IDDH key, IDUI'! key bDS key, SQF key PFl’q key
Pl W ’_>mw 9_>mn D_>mw 0 > e 0
DOWN UP
key key (P.7-76) (P.7-76) (P.7-77) (P.7-77) (P.7-78)
Sampling cycle
(SMP)
5 —P SET
(] key  Return to F21.
Pl W —® screen.
!
(P.7-78)
v
Function block 22 Remote setting
(F22.) input type (rinP)
" SET | " J SET
FBE key, (] HID key_ Return to F22.
ot " screen.
(P.7-79) 5
DOWN up (P.7-79)
key key
Function block 23 Digital input (DI)
(F23.) assignment (dISL)
" "
SET ] ) SET
’CEH key dl 5!_ key  Return to F23.
L L | screen.
(P.7-80)
DOWN upP (P.7-80)
key key
Function block 30 Output assignment Timer 1 Timer 2 Timer 3 Timer 4
(F30.) (LoGC) (oTT1) (0TT2) (0TT3) (0TT4)
" " w n w w
m SET ] rr SET o SET rr SET rr SET rr SET
F3U. key L Ol | _key [ L A L ar C—, key o 3 key o L" key
s > o 4 — P |w o« |« P e W
P 78) 2 0 0 0 0
A (P.7-82) (P.7-83) (P.7-83) (P.7-83) (P.7-83)
Alarm (ALM) lamp Alarm (ALM) lamp
Energized/ lighting condition 1 lighting condition 2 Output status at
De-energized (EXC) (ALC1) (ALC2) STOP mode (SS)
w w w
DOWN UP ur SET e SET | SET SET
key key E_ [ key HL L | key [ 0_3 key_ 55 key Return to F30.
oA S oA S oA S Tl e s screen.
0 ! ! 0
(P.7-83) (P.7-84) (P.7-84) (P.7-85)
v
Function block 33 Transmission Transmission output Transmission output
(F33.) output type (Ao) scale high (AHS) scale low (ALS)
" SET | " SET SET SET
[}
F 33 key F,‘D key FI’HS key, Fy',_ S key  Return to F33.
- | s P Pl @ screen.
(P.7-86) ! c 0
(P.7-86) (P.7-87) (P.7-87)
DOWN UpP
key key
Function block 41
(F41.)
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Function block 33
(F33.)
DOWN
key

upP
key

Function block 41 Event 1 hold action Event 1 interlock Event 1 Event 1
(F41.) Event 1 type (ES1) (EHo1) (EIL1) differential gap (EH1) delay timer (EVT1)
w w w n w w
| SET || SET || SET 1 || SET || SET ~ | SET
IC"I' l. key, ES I _key EHD I|_key EI L1 _key EH 1| _key, EHI I | key
we s e W L o e s I
(p78 i i o 2 0
4 (P.7-88) (P.7-90) (P.7-92) (P.7-93) (P.7-94)
Force ON of
Event 1 action (EEo1)
EOWN LkJP w )| seT
&y & EEo 1| ey, ReumtoFar.
] 0 screen.
(P.7-96)
Function block 42 Event 2 hold action Event 2 interlock Event 2 Event 2
(F42.) Event 2 type (ES2) (EHo2) (EIL2) differential gap (EH2) delay timer (EVT2)
" SET SET | ™ SET | ™ SET SET | " SET
[ r
FHE e E5C0 k) EHod| e, ElLd e EHD| ke,| EHM e
AREA o AREA o — WREA o — REA 2 AREA w _— REA o
(P.7-97) 0 0 0 c 0
4 (P.7-97) (P.7-98) (P.7-99) (P.7-99) (P.7-100)
Force ON of
Event 2 action (EE02)
DOWN upP n SET
key key EEDE key _ Return to F42.
o s 0 screen.
(P.7-100)
Function block 43 Event 3 hold action Event 3 interlock Event 3 Event 3
(F43.) Event 3 type (ES3) (EHo3) (EIL3) differential gap (EH3) delay timer (EVT3)
" SET SET | " SET | " SET SET | ™ SET
[ -
FHT e E5d| .| EHod ke ElLld e EHT| o, EHM |
we s e W L o e s I
p100) o o g 2 0
4 (P.7-101) (P.7-102) (P.7-103) (P.7-103) (P.7-104)
Force ON of
Event 3 action (EE03)
EOWN EP w SET
ey ey E E 0 3 key . Return to F43.
LS 0 screen.
(P.7-104)
Function block 44 Event 4 hold action Event 4 interlock Event 4 Event 4
(F44.) Event 4 type (ES4) (EHo4) (EIL4) differential gap (EH4) delay timer (EVT4)
" SET SET | ™ SET | " ] SET SET | r SET
ICLD“'V' key ESH’ key EHDH’ key El LLI' key EHL’ key EHI '7’ key
AREA o ) o ) o ) o 71 amea o ) o
(P.7-105) D D D c D
4 (P.7-105) (P.7-107) (P.7-108) (P.7-109) (P.7-110)
Force ON of
Event 4 action (EE04)
EOWN EP w SET
< & E E (] L{ |_key, Returnto F44.
LS 0 screen.
(P.7-111)
Function block 45
(F45.)
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DOWN
key

Function block 44
(F44.)

uUpP
key

Number of heater

Function block 45 CT1 ratio CT1 assignment Heater break alarm 1 break alarm 1 (HBA1)
(F45.) (CTr1) (CTA1) (HBA1) type (HbS1) delay times (HbC1)
W n w w w
SET rr )| SET rr 1| SET | ~ | SET
F ‘7’5 key [ | . L H I _key, IL“_'I 5 I|_key Hbl_ I|_key  Return to F45.
M S Tl me o Tl ome s REA W T me W screen.
(P.7-112) b ! b 5
DOWN 1 upP (P.7-112) (P.7-113) (P.7-113) (P.7-115)
k ki
i Y Number of heater
Function block 46 CT2 ratio CT2 assignment Heater break alarm 2 break alarm 2 (HBA2)
(F46.) (CTr2) (CTA2) (HBA2) type (HbS2) delay times (HbC2)
W w w w
SET rr SET rr SET - SET
F ‘_/5 key [ ‘_D [y HE key Hb 5 E key Hb [ E keY  Return to F46.
oW o o P W wo oW —_— screen.
(P.7-116) o 0 o c
DOWN uP (P.7-116) (P.7-117) (P.7-118) (P.7-118)
key key
Function block 50 Hot/Cold start Start determination External input type Master channel
(F50.) (Pd) point (PdA) (CAM) selection (MCH) SV tracking (Trk)
W n
mn SET SET SET r - - SET r SET
FSu. key Pd PD’FI’ key LE’:‘I l'N_H key I FH key
AREA o AREA o AREA o — WREA o AREA ~ — REA o
(P.7-119) 0 0 0 0 !
(P.7-119) (P.7-120) (P.7-121) (P.7-122) (P.7-123)
MV transfer function PV transfer function
(MVTS) (PVTS)
DOWN up L r " r SET
key key HI 5 PH! 5 key . Return to F50.
Lo 0 L 0 screen.
(P.7-124) (P.7-124)
ON/OFF action ON/OFF action
Function block 51 Control action Integral/derivative time Derivative gain differential gap differential gap
(F51.) (0S) decimal point position (IddP) (dGA) (upper) (oHH) (lower) (oHL)
w W n w W
| SET SET I SET r SET ] SET
ICS l. key DS key I ddP key | U'ulq DHH key, DHL key
e N e e e s e
(P.7-125) ! 0 0 ! !
(P.7-125) (P.7-129) (P.7-129) (P.7-130) (P.7-130)
Manipulated output Manipulated output Manipulated output
Action (high) at Action (low) at value at input error value (MV1) at value (MV2) at
input error (AoVE) input error (AUNE) (PSM) STOP mode (rMV1) STOP mode (rMV2)
w w w w W
1 SET P - - || SET - SET
AoHE AUAE ey 5m Al 1| ey AHC | key
—> AREA £ D REA ~ D — AREA o D WREA n D — AREA o D
(P.7-131) (P.7-131) (P.7-132) (P.7-132) (P.7-132)
Output change rate Output change rate Output change rate
limiter (up) [MV1] limiter (down) [MV1] Output limiter high Output limiter low limiter (up) [MV2]
(orU) (ord) [MV1] (oLH) [MV1] (oLL) (orU2)
" 1| SET |7 d SET | " ) H " )y | SET |7 ) ,c—, SET
or o or key oL oL L | _key oru key
—> AREA o [ AREA o REA ~ [ WREA n [ AREA o
pown | | ue o o 0 0 0
key key
(P.7-133) (P.7-133) (P.7-135) (P.7-135) (P.7-133)
Output change rate
limiter (down) [MV2] Output limiter high Output limiter low Derivative action Undershoot
(ord2) [MV2] (oLH2) [MV2] (oLL2) (dTP) suppression factor (US)
SET | ) SET | 1) - SET 1 SET
ordc LHC key,| oll? dl P ey, U5 | ey
—> REA Bl AREA o —— WREA Bl — AREA o AREA. o
0 o 0 o 0
(P.7-133) (P.7-135) (P.7-135) (P.7-136) (P.7-137)
Overlap/Deadband
reference point (dbPA)
SET
L key Return to F51.

Function block 52
(F52.)

IMRO1W16-E4
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o

(P.7-138)

screen.
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DOWN
key

Function block 51
(F51.)
uP
key

Output value with

Output value with

Function block 52 AT bias AT cycles AT differential gap AT turned on AT turned off
(F52.) (ATb) (ATC) time (ATH) (ATon) (AToF)
"o SET ' SET | ™ | SET ' SET | " I SET | " r SET
. 01'58 key . Iql b key - . Fl'l Lo | _key, .. Iql H key ! IO _key, - ﬁl CIF key
(P.7-140)| 0 ! 0 0 0
(P.7-140) (P.7-141) (P.7-142) (P.7-143) (P.7-143)
Proportional band Proportional band Integral time limiter Integral time limiter Derivative time
limiter (high) limiter (low) (high) [heat-side] (low) [heat-side] limiter (high)
[heat-side] (PLH) [heat-side] (PLL) (ILH) (ILL) [heat-side] (dLH)
W w
] SET 1 SET N SET 11 SET ] SET
PLH key Pl_l. key I I_H key oL | key dLH key
> e T P > W Ko W
c 0 0 D D
(P.7-144) (P.7-144) (P.7-145) (P.7-145) (P.7-146)
Derivative time Proportional band Proportional band Integral time limiter Integral time limiter
limiter (low) limiter (high) limiter (low) (high) [cool-side] (low) [cool-side]
[heat-side] (dLL) [cool-side] (PcLH) [cool-side] (PcLL) (IcLH) (leLL)
w w w w W
1 SET I SET 1 SET ] I SET ] ) ) | SET
dil ey, PolHke,| Poll e, TclHle| | cll e
—> AREA o — AREA W — AREA o | e W T aer o
o c ! ] 0
DOWN uP
key key (P.7-146) (P.7-147) (P.7-147) (P.7-148) (P.7-148)
Derivative time limiter Derivative time limiter Proportional band Integral time Derivative time
(high) [cool-side] (low) [cool-side] adjusting factor adjusting factor adjusting factor
(dcLH) (dcLL) [heat-side] (PAJ) [heat-side] (IAJ) [heat-side] (dAJ)
w w w W W
| SET M) SET || SET | || SET || SET
ki ki ki k k
L x4IZI'CI.I"I' ey MLJ'ELL ey - s41‘:'14:!'4_1 ey " “IHU ey,m “dHu ey
O D D O 0
(P.7-149) (P.7-149) (P.7-150) (P.7-150) (P.7-151)
Proportional band Integral time Derivative time
adjusting factor adjusting factor adjusting factor
[cool-side] (PcAJ) [cool-side] (IcAJ) [cool-side] (dcAJ)
w w w
|| SET ] || SET || SET
N ’DE HU key I C ‘qU key dc Qu key Return to F52.
MREA Y [ | AREA SV [r— | AW [m— screen.
o O o
(P.7-150) (P.7-150) (P.7-151)
4 Open/Close output Action at feedback
Function block 53 Open/Close output differential gap resistance (FBR) Feedback adjustment Control motor time
(F53.) neutral zone (Ydb) (YHS) input error (Ybr) (PoS) (MoT)
" SET | " - | SET
SET SET SET SET )
'C S 3 keV. b’db key HHS key Hb [ key ‘DD 5 key n D’ key
MREA Y NEA W MREA SV NEA SV (e | WEA S — [ REA S
P 7-152) 0 0 0 J 0
(P.7-152) (P.7-153) (P.7-153) (P.7-154) (P.7-155)
Integrated output Valve action at Action at saturated
limiter (oLA) STOP (VAL) output (YASo)
DOWN up SET | " SET
SET
key key (] L H Key HHL key ':IH 5 | key_ Returnto F53.
e W P ] screen.
o o o
(P.7-155) (P.7-156) (P.7-156)
4 ST proportional ST integral time ST derivative time
Function block 54 ST start condition band adjusting adjusting factor adjusting factor
(F54.) (STS) factor (STPK) (STIK) (STdK)
R SET - SET " - SET Ind SET | " r SET
IL 5 L’ key 51 5 key 51 PLJ key [ ('_J key 5! Ij(':’ key . Return to F54.
P el >« P e > screen.
(P.7-157)| 0 o 0 ]
DOWN uP (P.7-157) (P.7-157) (P.7-158) (P.7-158)
key key
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Function block 54
(F54.)

DOWN uP
key key
Function block 55 Automatic temperature RUN/STOP group Automatic temperature  Automatic temperature rise
(F55.) rise group (CHrG) (rSG) rise dead time (CHrd) gradient data (CHrT)
w w
— SET ' | SET | SET ' SET 'nl | SET
l" 5 5 key L Hn‘ Lt |_key ~ 5!_1 key Hi’ D’ key | L Hl‘a |_key _ Return to F55.
NS NEA S NEA S NEA S N screen.
(P.7-159)| U 0 0 D
DOWN upP (P.7-159) (P.7-160) (P.7-161) (P.7-161)
key key
Function block 60 Communication 1 Communication 2
(F60.) protocol (CMP1) protocol (CMP2)
L L
m] SET = )| SET - = SET
F 5!_’_ key [ I—HD I| key FHD q_j key  Return to F60.
L s LI screen.
(P.7-162) 0 p=i
DOWN uP (P.7-162) (P.7-162)
key key
Setting change rate
Function block 70 limiter unit time Soak time unit
(F70.) (svrm) (STdP)
w w
mr SET ' SET r SET
1. key 5 Hl_ I key '_:ll dP key  Return to F70.
N S dI ) Tl e s screen.
(P.7-163), U !
DOWN uP (P.7-163) (P.7-163)
key key
Function block 71 Setting limiter high Setting limiter low
(F71.) (SLH) (SLL)
w
SET SET SET
F r-[' " key 5 l’_ H key 5 L "_ key Returnto F71.
wo W " w o P e o« screen.
(P.7-164) c 0
DOWN uP (P.7-164) (P.7-164)
k k
e ey Holding peak value
Function block 91 ROM version Integrated operating ambient temperature
(F91.) monitor time monitor (WT) monitor (TCJ)
L L L L
| SET e SET = | SET ~r | SET
F 9 I key [ L)’ 9(_:, key (H]] key I LIl | key_ ReturntoF91.
P nd e s — e s screen.
(P.7-165), -US U BUU
(P.7-165) (P.7-165) (P.7-165)
DOWN upP
key key

Function block 10
(F10.)

(AN Display returns to the SV setting & monitor mode if no key operation is performed within
1 minute (except during the Feedback adjustment).

L1l To return to the SV setting & monitor mode, press the shift key while pressing the SET key.

IMRO1W16-E4
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7.5.2 Precaution against parameter change

If any of the following parameters is changed, the set values of relevant parameters are initialized or is
automatically converted according to the new setting. It may result in malfunction or failure of the
instrument.

- Input type (InP) or Display unit (UnIT)

- Transmission output type (Ao)

- Event 1 type (ES1), Event 2 type (ES2), Event 3 type (ES3) or Event 4 type (ES4)

- Control action (0S)

- Decimal point position (PGdP)

- Integral/Derivative time decimal point position (IddP)

- CT1 assignment (CTA1) or CT2 assignment (CTA2)

[ Before changing any parameter setting on the above list, always record all parameter
settings in SV setting & monitor mode, Setup setting mode, Parameter setting mode
and Engineering mode. And after the change, always check all parameter settings in SV
setting & monitor mode, Setup setting mode, Parameter setting mode and Engineering
mode by comparing them with the record taken before the change.

B When any one of the following parameters’ settings are changed,
- Input type (InP)
- Display unit (UnIT)
all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Decimal point position TC/RTD inputs: 0 Voltage (V)/Current (I) inputs: 1
mode Input scale high TC/RTD inputs: Maximum value of the selected input range
Voltage (V)/Current (I) inputs: 100.0
Input scale low TC/RTD inputs: Minimum value of the selected input range

Voltage (V)/Current (I) inputs: 0.0

Input error determination point (high) | TC/RTD inputs: Input scale high + (5§ % of input span)
Voltage (V)/Current (I) inputs: +105.0

Input error determination point (low) [ TC/RTD inputs: Input scale low — (5 % of input span)
Voltage (V)/Current (I) inputs: 5.0

Burnout direction 0: Upscale
Transmission output scale high PV, Set value (SV) monitor, Set value (SV) or RS input value:
Input scale high

Manipulated output value (MV1 or MV2): 100.0 %
Deviation: +Input span

Transmission output scale low PV, Set value (SV) monitor, Set value (SV) or RS input value:
Input scale low

Manipulated output value (MV1 or MV2): 0.0 %

Deviation: —Input span

Event 1 hold action 0 (Without hold action)

Event 2 hold action
Event 3 hold action
Event 4 hold action
Event 1 interlock 0 (Unused)
Event 2 interlock

Event 3 interlock

Event 4 interlock

Continued on the next page.
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Continued from the previous page.

Mode Description Default value
Engineering Event 1 differential gap TC/RTD inputs: 2 °C [°F]
mode Event 2 differential gap Voltage (V)/Current (I) inputs: 0.2 % of input span
Event 3 differential gap Manipulated output value: 0.2 %
Event 4 differential gap
Event 1 delay timer 0.0 seconds
Event 2 delay timer
Event 3 delay timer
Event 4 delay timer
Force ON of Event 1 action 0000
Force ON of Event 2 action
Force ON of Event 3 action
Force ON of Event 4 action
Start determination point 3 % of input span
ON/OFF action differential gap (upper) TC/RTD inputs: 1 °C [°F]
ON/OFF action differential gap (lower) Voltage (V)/Current (I) inputs: 0.1 % of input span
AT bias 0
Proportional band limiter (high) TC/RTD inputs: Input span
[heat-side] Voltage (V)/Current (I) inputs: 1000.0 %
Proportional band limiter (low) TC/RTD inputs: 0 °C [°F]
[heat-side] Voltage (V)/Current (I) inputs: 0.0 %
Integral time limiter (high) [heat-side] 1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds
Integral time limiter (low) [heat-side] 1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds
Derivative time limiter (high) [heat-side] | 1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds
Derivative time limiter (low) [heat-side] 1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds
Proportional band limiter (high) TC/RTD inputs: Input span
[cool-side] Voltage (V)/Current (I) inputs: 1000.0 %
Proportional band limiter (low) TC/RTD inputs: 1 °C [°F]
[cool-side] Voltage (V)/Current (I) inputs: 0.1 %
Integral time limiter (high) [cool-side] 1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds
Integral time limiter (low) [cool-side] 1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds
Derivative time limiter (high) [cool-side] | 1 second setting (No decimal place): 3600 seconds
0.1 seconds setting (One decimal place): 1999.9 seconds
Derivative time limiter (low) [cool-side] | 1 second setting (No decimal place): 0 seconds
0.1 seconds setting (One decimal place): 0.0 seconds
Setting limiter high Input scale high
Setting limiter low Input scale low
Setup setting | PV bias 0
mode PV ratio 1.000
Parameter Event 1 set value (EV1) 50 °C [°F]
setting mode Event 2 set value (EV2)
Event 3 set value (EV3)
Event 4 set value (EV4)

IMRO1W16-E4
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Continued from the previous page.

Mode

Description

Default value

Parameter
setting mode

Control loop break alarm (LBA) time

480 seconds

LBA deadband

0

Proportional band [heat-side]

TC/RTD inputs: 30 °C [°F]
Voltage (V)/Current (I) inputs: 30.0

Integral time [heat-side]

240 seconds

Derivative time [heat-side]

60 seconds

Control response parameter

PID control, Position proportioning PID control: 0 (Slow)
Heat/Cool PID control: 2 (Fast)

Proportional band [cool-side]

TC/RTD inputs: 30 °C [°F]
Voltage (V)/Current (I) inputs: 30.0

Integral time [cool-side]

240 seconds

Derivative time [cool-side]

60 seconds

Overlap/Deadband TC/RTD inputs: 0 °C [°F]

Voltage (V)/Current (I) inputs: 0.0 %
Setting change rate limiter (up) oFF: Unused
Setting change rate limiter (down) oFF: Unused

SV setting &
Monitor mode

Set value (SV)

TC/RTD inputs: 0 °C [°F]
Voltage (V)/Current (I) inputs: 0.0 %

® When the following parameter setting is changed,
- Transmission output type (Ao)
all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Transmission output scale high PV, Set value (SV) monitor, Set value (SV) or RS input value:
mode Input scale high

Manipulated output value (MV1 or MV2): 100.0 %
Deviation: +Input span

Transmission output scale low

PV, Set value (SV) monitor, Set value (SV) or RS input value:
Input scale low

Manipulated output value (MV1 or MV2): 0.0 %

Deviation: —Input span

B When any one of the following parameters’ setting are changed,

- Event 1 type (ES1)
- Event 2 type (ES2)

- Event 3 type (ES3)
- Event 4 type (ES4)

all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value
Engineering Event 1 hold action 0 (Without hold action)
mode Event 2 hold action

Event 3 hold action

Event 4 hold action
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Mode

Description

Default value

Engineering
mode

Event 1 interlock

Event 2 interlock

Event 3 interlock

Event 4 interlock

0 (Unused)

Event 1 differential gap

Event 2 differential gap

Event 3 differential gap

Event 4 differential gap

TC/RTD inputs: 2 °C [°F]

Voltage (V)/Current (I) inputs: 0.2 % of input span

Manipulated output value: 0.2 %

Event 1 delay timer

Event 2 delay timer

Event 3 delay timer

Event 4 delay timer

0.0 seconds

Force ON of Event 1 action

Force ON of Event 2 action

Force ON of Event 3 action

Force ON of Event 4 action

0000

Parameter
setting mode

Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

50 °C [°F]

Control loop break alarm (LBA) time

480 seconds

LBA deadband

0

B When the following parameter setting is changed,
- Control action (0S)
all parameter settings shown in the table below will be changed to Factory default values
according to the new setting. They must be changed according to the application.

Mode Description Default value

Engineering Undershoot suppression factor PID control (direct action): 1.000

mode PID control (reverse action): 1.000
Heat/Cool PID control [water cooling]: 0.100
Heat/Cool PID control [air cooling]: 0.250
Heat/Cool PID control [Cooling gain linear type]: 1.000
Position proportioning PID control (reverse action): 1.000
Position proportioning PID control (direct action): 1.000

Parameter Control response parameter PID control, Position proportioning PID control: 0 (Slow)

setting mode Heat/Cool PID control: 2 (Fast)

IMRO1W16-E4
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B When the following parameter setting is changed,
- Decimal point position (PGdP)
all parameter settings shown in the table below will be automatically converted into the a
values to match the new decimal point position as long as the converted values are in the
acceptable range of each parameter. They must be check and changed if necessary
according to the application.

Mode

Description

Engineering mode

Input scale high

Input scale low

Input error determination point (high)

Input error determination point (low)

Transmission output scale high '

Transmission output scale low '

Event 1 differential gap >

Event 2 differential gap >

Event 3 differential gap >

Event 4 differential gap >

Start determination point

ON/OFF action differential gap (upper)*

ON/OFF action differential gap (lower)

AT bias

Proportional band limiter (high) [heat-side]

Proportional band limiter (low) [heat-side]*

Proportional band limiter (high) [cool-side] 3

Proportional band limiter (low) [cool-side] 3

Setting limiter high

Setting limiter low

Setup setting mode

PV bias

RS bias

Parameter setting mode

Event 1 set value (EV1)?

Event 2 set value (EV2)?

Event 3 set value (EV3)?

Event 4 set value (EV4)>

LBA deadband

Proportional band [heat-side] ®

Proportional band [cool-side]*

Overlap/Deadband *

Setting change rate limiter (up)

Setting change rate limiter (down)

SV setting & Monitor mode

Measured value (PV)

Set value (SV) monitor

Set value (SV)

Remote setting (RS) input value

! Only for Measured value (PV), Set value (SV) monitor, Set value (SV) or Remote setting (RS) input value

% Only for deviation, input value or set value
3 Only for thermocouple (TC) or RTD inputs
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Precaution and Example of automatic conversion

e Decimal point position moves in accordance with the setting change.

Example: When the setting of the Decimal point position is changed from 0 (no decimal place)
to 1 (one decimal place) with Input scale high (PGSH) set to 800 °C:

(PGSH) (PGSH)

MREA SV MEA SV

w r N -
F u 5 H - o 5 H (Changed from 800 to 800.0)
0 0

The display will change from 800 to 800.0.

e If the position of the decimal point is set to any digit exceeding the input range, limited the
maximum or minimum value of each input type.
Example: When RTD input is selected for Input type (InP), and Input scale low (PGSL) is
—200 °C, the Decimal point position is changed from 1 to 2:

(PGSL) (PGSL)
n _ n _ Input scale low becomes :
JDI'_I 51' PL.I 51’ the minimum value of the Input type Range c’\)/lrarﬁlir:i;r?m\'/\a\l/gleue
o W I el P - selected input range, Pt100 —100.00 to +100.00 °C | <= ihe selected
0 0 because -200.00 is out of —200.0 to +850.0 °C input range
the display range.

e When a number of decimal places for the set value is reduced due to the decimal point change, the
set value is rounded off to the first decimal place and will be displayed without any decimal place.
Example: When the Decimal point position is changed from 1 (one decimal places) to 0 (no

decimal place) and Input scale high (PGSH) is 849.9:

(PGSH) (PGSH)

" posH
9

P,’_-, 5 H The figure is rounded off to the first decimal place,
- 0 and the Input Scale High PGSH becomes 850.
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B When the following parameter setting is changed,
- Integral/Derivative time decimal point position (IddP)
all parameter settings shown in the table below will be automatically converted into the a
values to match the new decimal point position as long as the converted values are in the
acceptable range of each parameter. They must be check and changed if necessary
according to the application.

Mode

Description

Engineering mode

Integral time limiter (high) [heat-side]

Integral time limiter (low) [heat-side]

Derivative time limiter (high) [heat-side]

Derivative time limiter (low) [heat-side]

Integral time limiter (high) [cool-side]

Integral time limiter (low) [cool-side]

Derivative time limiter (high) [cool-side]

Derivative time limiter (low) [cool-side]

Parameter setting mode

Integral time [heat-side]

Derivative time [heat-side]

Integral time [cool-side]

Derivative time [cool-side]
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7.5.3 Engineering setting item

Function block 10 (F10.)

Comn This is the first parameter symbol of Function block 10 (F10.).

F10.
STOP display

q FI ,i' ,l_,' STOP message for control STOP mode can be displayed either on the upper
S display or the lower display.
SPCH is to select the display to show the STOP message.

Data range Factory set value

0: Displays on the Measured value (PV) unit 1
1: Displays on the Set value (SV) unit

B Description of function

There are four different characters for STOP mode depending on how to be transferred from RUN to
STOP.

(SToP) (KSTP) (dSTP) (GSTP)
w w " " When the control was
ThethSTSO\lj clis diISplayed EEU, EEU, E'E,' EE"'_ stcl)ppe(g,vt?e mebasured
on the isplay. WA S WA S AW NEA SV value can be
(SToP) (KSTP) (dSTP) (GSTP)
. " Cr " r " acrol | rcr
Z:?hSeTPO\F/) ésisc:)llsap;layed 5 IO ;D H 5; JD g’ 'jl JL L 5! ID When the control was
' oeon| Tt enn| Tt 2on| |TiT 2004 Sanre e s v

I For the differences in the STOP (control stop) state, refer to 6.14.3 Group RUN/STOP
function (P. 6-64).
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F10.

Bar graph display

‘_, ,E Use to select the contents of the bar graph display.

Data range Factory set value

: No display 1
: Manipulated output value (MV)

: Measured value (PV)

: Set value (SV) monitor

: Deviation value

: Current transformer 1 (CT1) input value
: Current transformer 2 (CT2) input value

NN AW = O

Number of display dots
10 dots

Related parameter
Engineering mode:
e Bar graph display resolution (P. 7-68)

B Description of function

Bar graph display explanation:

(1) Manipulated output value (MV)
Displays the Manipulated output value (MV). When Manipulated output value (MV) is at 0 % or less,
the left-end dot of the bar-graph flashes. When MV exceeds 100 %, the right-end dot flashes.

0% 50 % 100 %

[Display example]
L} I RERNRERERERERN
LLl When the control action is the Heat/Cool PID control:
When both of ‘OUT1’ and ‘OUT2’ are lit (when overlapped), the bar graph displays the
Manipulated output value (MV 1) [heat-side].

[L]  When the control action is the Position proportioning PID control:
[With FBR input]
Displays the FBR input value (0.0 to 100.0 %).
[Without FBR input]
Cannot be used as a bar graph. The bar graph displays the over-scaled state (an output of
more then 100 %).

50 % 100/ %

0%
\
ARRRRRRY /Q\'\ the left-end dot of

the bar-graph flashes.

[Display example]

In this case, it is recommended to be set to “0: No display.”
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(2) Measured value (PV)
Displays the Measured value (PV). Scaling is available within the input range.

100

RaRooooon

[Display example]

(3) Set value (SV) monitor
Displays the Set value (SV). Scaling is available within the input range.
Displays the remote set value when the Operation mode is remote mode.

0°C 50 °C 100 °C

_} | RERNRNRERNRERN

[Display example]

(4) Deviation value

Displays the deviation between the Measured value (PV) and the Set value (SV).

When the Deviation display is selected, the dots at both ends of bar-graph light.

A display resolution per dot is settable from 1 to 100.

The display resolution can be set in the Bar graph display resolution (dEUT). (Refer to P. 7-68)
[Display example]

poooomouon

(5) Current transformer 1 (CT1) input value or Current transformer 2 (CT2) input value
Displays the input value (current value) of CT1 or CT2.

A display resolution per dot is settable from 1 to 100.

The display resolution can be set in the Bar graph display resolution (dEUT). (Refer to P. 7-68)

00A 15.0 A 30.0A

(I § RRRANNRERRRNRN

[Display example]
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F10. —
Bar graph display resolution
cChHir Use to set the bar graph display resolution for the deviation, Current transformer
gL u 1 (CT1) or Current transformer 2 (CT2) display. Set several digits per 1 dot of
the bar graph.
Data range Factory set value

1 to 100 digit/dot 100

Related parameter
Engineering mode:
e Bar graph display (P. 7-66)

B Display resolution setting example of deviation value
Condition: Bar graph display resolution setting: 10 digit/dot

¢ When the input range is the 1 °C [°F] unit

ROO0R0000E

Display becomes 10 °C[°F]/dot.

¢ When the input range is the 0.1 °C [°F] unit

ROO0R0000e

B Display resolution setting example of CT1

Condition: Current transformer type:
Bar graph display resolution setting: 100 digit/dot

Display becomes 1.0 °C[°F]/dot.

CTL-6-P-N (0.0 to 30.0 A)

Bar graph display range becomes 0.0 to 30.0 A.

A

—
0.0A

15.0 A

—~
30.0A

N N NERERERRRNRERE

Display becomes 3.0 A/dot.

Display resolution and Bar graph display range

Current Bar graph resolution setting
transformer type 1 digit/dot 10 digit/dot 100 digit/dot

CTL-6-P-N Per 1 dot: Per 1 dot: Per 1 dot:

(0.0t030.0 A) 003A/Mdot | 03A/ot |30AMdot
Bar graph display range: Bar graph display range: Bar graph display range:
0.0t0 0.3 A 0.0t03.0 A 0.0t0 30.0 A

CTL-12-S856-10L-N Per 1 dot: Per 1 dot: Per 1 dot:

(0.0t0 100.0 A) O01A/dot ] 10A/Mdot ] 100 A/dot
Bar graph display range: Bar graph display range: Bar graph display range:
0.0to 1.0 A 0.0t0 10.0 A 0.0 to 100.0 A

7-68
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F10.
PV flashing display at input error
It can be so set that the PV display does not flash if not required. The Measured

JC
oJo P value (PV) of this instrument flashes in the range of an “input span of 5 %”

if exceeding the input range.
Data range

Factory set value
0

0: Flashing display
1: Non-flashing display

B Example: When set to non-flashing display in the range of —200.0 to +800.0 °C

5 % of input span (50 °C)
‘ Non-flashing display |
\ I

oooo
/N

N
Ll
L/' ',‘ L \L' Input span: 1000 °C
Underscale Over-scale
flashing display c flashing display
$
+800.0 °C +850.0 °C

—-250.0 °C —-200.0 °C
Input range

n
»

&
<

(Input scale low to Input scale high)

\ 4

A

Display range limit (Non-flashing display)

(AN However, if the Input error determination point (low) or the Input error determination point
(high) is set within the input range, up to =5 % of input span from the Input error

determination point (low) or (high) becomes the PV flashing display range.

IMRO1W16-E4
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Function block 11 (F11.)

C o0 This is the first parameter symbol of Function block 11 (F11.)

F11.
Direct key selection

F s ,i Use to select Use/Unuse of Direct key.
Data range Factory set value
0: Unused 1
1: Used

Related parameter
Engineering mode:
e Direct key type (P. 7-70)

F11.
Direct key type

,l_ M Use to select the type of Direct key.
Data range Factory set value
1: Auto/Manual transfer 1

2: Monitor

3: Memory are transfer
4: Remote/Local transfer
5: RUN/STOP transfer

Related parameter
Engineering mode:
¢ Direct key selection (P. 7-70)
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Function block 21 (F21.)

'C ‘:I ,l This is the first parameter symbol of Function block 21 (F21.).
F21.
Input type
l' A ,D Data range: 0 to 26 (refer to the following table)

[ A measured input is a universal input but requires hardware
selection (of a Voltage (low) or (high) input group). The input select
switch enables hardware selection. (Refer to next page.)

Data range Hardware Factory set value
0: TC input K If no input range
1: TCinput] code is specified: 0
2: TCinput R
3: TCinput S
4. TC %nput B If the input type is
5: TCinputE specified by the
6: TCinputN model and suffix
7 TCinput T code when ordering,
8: TC input W5Re/W26Re that input type
9: . TC Input PLII Voltage (low) | becomes the factory
10: TC input U ot set value.
11: TC input L fhput group
12: RTD input Pt100
13: RTD input JPt100
14: Current input 0 to 20 mA DC
15: Current input 4 to 20 mA DC
19: Voltage (low) input 0to 1 V DC
20: Voltage (low) input 0 to 100 mV DC
21: Voltage (low) input 0 to 10 mV DC
25: Voltage (low) input £100 mV DC
26: Voltage (low) input £10 mV DC
16: Voltage (high) input 0 to 10 V DC
17: Voltage (high) input 0 to 5 V DC Voltage (high)
18: Voltage (high) input 1 to 5 V DC input group
24: Voltage (high) input 1 V DC
] Do not set to any number (including 22 and 23) which is not
described in the input range table above.
This may cause malfunctioning.
Continued on the next page.
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Continued from the previous page.

1] As the Decimal point position, Input scale high and Input scale low are
initialized if the input type is changed, it is necessary to conduct the
re-setting. A value of “3 % of input span” is automatically set at the Start
determination point.

For the parameters which will be initialized if the input type is changed,
refer to 7.5.2 Precaution against parameter change (P. 7-58).

Related parameters
Engineering mode:
e Display unit (P. 7-73)
e Decimal point position (P. 7-73)
e Input scale high, Input scale low (P. 7-74)

B Hardware selection

The Voltage (low) or (high) input group is selected by the input select switch (for Measured input) at
the side of the instrument. Turn the Measured input switch by a small screwdriver.

Input select switch

For remote setting (RS) input

Voltage (low) Y " | Voltage (high)

input group input group

N

Left side view

— For the measured input
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F21.
Display unit

r 0
udFr

F21.

Use to select the temperature unit for Thermocouple (TC) and RTD inputs.

Data range

Factory set value

0:°C

If no input range code is
specified: 0

If the Display unit type is
specified by the model and
suffix code when ordering,
that Display unit becomes
the factory set value.

L1l The invalidity in case of the Voltage/Current inputs.

Decimal point position

IMRO1W16-E4

Use to select the Decimal point position of the input range.

Data range

Factory set value

0: No decimal place

1: One decimal place

2: Two decimal places
3: Three decimal places
4: Four decimal places

Voltage (V)/Current (I) inputs:

From 0 to 4 can be set.

TCinput: K, J, E: Only 0 or 1 can be set.
T, U, L: Only 1 can be set.
Other than the above:
Only 0 can be set.
RTD input: From 0 to 2 can be set.

If no input range code is
specified: 0

If the Decimal point position
is specified by the model and
suffix code when ordering,
that Decimal point position
becomes the factory set
value.

Related parameters
Engineering mode:
e Input type (P. 7-71)

e Input scale high, Input scale low (P. 7-74)
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F21.
Input scale high
Input scale low

Use to set the high limit and low limit of the input scale range.

PL5SH
Data range Factory set value
I~ E, ) Input scale high Maximum value of the
s TC/RTD inputs: selected input range
Input scale low to Maximum value of the selected
input range
100.0

Voltage (V)/Current (I) inputs:
—19999 to +19999 (Varies with the setting of the

decimal point position)

Minimum value of the

Input scale low
TC/RTD inputs: selected input range
Minimum value of the selected input range to

Input scalehigh ¢/

Voltage (V)/Current (I) inputs:
—19999 to +19999 (Varies with the setting of the

decimal point position)

[L] Whena Voltage/Current input type is selected, the input scale high limit
can be set lower than the input scale low limit.
(Input scale high limit < Input scale low limit)

Related parameters

Engineering mode:
e Input type (P. 7-71) e Decimal point position (P. 7-73)

B Description of function

The input range can be changed for temperature input.
For Voltage/Current input, display scaling can be made in the range of —19999 to +19999.

Example (temperature input): When the range of —200.0 to +800.0 °C for Thermocouple
Type Kis changed to 0.0 to 400.0 °C

Maximum value of the

Minimum value of the
selected input range selected input range
—-200.0 °C +800.0 °C
Input range x
/// Input span
1000.0 °C
Input span
400.0 °C

Input scale low 0.0 °C Input scale high 400.0 °C

[EL]  When the scale for temperature input is changed, it is recommended to be changed
within the input range. If any value exceeding the input range is set, input resolution
may vary.

LY If the Input scale high or low limit is changed, a value of “3 % of input span” is
automatically set at the Start determination point.
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Example [Voltage (V)/Current (l) inputs]:
When the input scale is changed to “0.0 to 50.0” from “0.0 to 100.0” at a voltage input of 1 to

5V DC

Voltage input 1V
IA LI

= i

Input scale low

Voltage input 5 V

Input scale high

Scale change

Voltage input 1V

IA

Voltage input 5 V

>l

I‘

Input scale low

i

Input scale high

0.0 100.0 0.0 50.0
Table 1: Input range table
Input type Data range Hardware
TC input K 200010 +400.0°C | —328.0t0 +400.0°F |
72000 to +800.0°C [ " =250.0'to +800.0 °F ]
—200 to +1372 °C —328 to +2502 °F
VAR N 00104000°C | —200.0t0+7000°F
220000 +400.0°C” | ~328.0 10 +1200 °F ]
2200010 +800.0°C | =3280 +2192°F |
—200 to +1200 °C
T —200.0 to +400.0 °C —328.0 to +752.0 °F
S —50 to +1768 °C —58 to +3214 °F
R —50 to +1768 °C —58 to +3214 °F
E 200010 +700.0°C__| 328010 +1292.0 °F |
—200 to +1000 °C —328 to +1832 °F
B 0 to 1800 °C 0 to 3272 °F
N 0 to 1300 °C 0 to 2372 °F Voltage (low)
PLII 0 to 1390 °C 0 to 2534 °F input group
W5Re/W26Re 0 to 2300 °C 0 to 4200 °F
U 0.0 to 600.0 °C 32.0to 1112.0 °F
L 0.0 to0 900.0 °C 32.0 to 1652.0 °F
RTD input Pt100 ~—100,00t0 +100.00°C | -199.99to +199.99 °F |
—200.0 to +850.0 °C —328.0 to +1562.0 °F
JPt100 ..7100.00t0 +100.00 °C | -199.99 to +199.99 °F |
—200.0 to +640.0 °C —328.0 to +1184.0 °F
Current input 0to 20 mA DC
4 to 20 mA DC
Voltage (low) 0to1VDC
input 0o 100 mV DC Programmable range
0to 10 mvV DC —19999 to +19999
+100 mV DC (The decimal point position of the input range is selectable.)
+10 mV DC
Voltage (high) 0to 10V DC
input 0Oto5VDC Voltage (high)
1to5VDC input group
+1V DC
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F21.
Input error determination point (high)
Input error determination point (low)

’Cl‘_, H If the Measured value (PV) is above the Input error determination point (high)
—— or below the Input error determination point (low), Action (high) at input error
0| or Action (low) at input error will be taken.
L
Data range Factory set value
Input error determination point (high) TC/RTD inputs:
Input scale low — (5 % of input span) to Input scale high + (5 % of
Input scale high + (5 % of input span) input span)
Voltage (V)/Current (I)
____________________________________________________________ inputs: 105.0 |
Input error determination point (low) TC/RTD inputs:
Input scale low — (5 % of input span) to Input scale low — (5 % of
Input scale high + (5 % of input span) input span)
Voltage (V)/Current (I)
inputs: —-5.0

Related parameters

Engineering mode:
e Action (high) at input error, Action (low) at input error (P. 7-131)
e Manipulated output value at input error (P. 7-132)

B Example: When the input scale range is —200 to +1372 °C

Input span: 1572
5 % of input span: 79 (78.6 was rounded off)
Setting range: —279 to +1451 °C

5 % of input span 5 % of input span

[ (9°C) | Input span 1572 °C J. 79°C)

Dy e " ™

-279 °C —200 °C +1372 °C +1451 °C
P Input range
Input scale low Input scale high
Setting range of the input error determination point
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F21.
Burnout direction

h 0 C‘ Use to select Burnout direction in input break. When input break is detected by
— = the controller, the measured value go either Upscale or Downscale according to

the Burnout direction setting.

Data range Factory set value

0: Upscale 0
1: Downscale

L] The Burnout direction setting are effective only for Thermocouple input
and Voltage (low) input.

L] For the following types of input, the action when an input break occurs is
fixed, regardless of the Burnout direction setting.

RTD input: Upscale
Voltage (high) input: Downscale (display of about 0 V)
Current input: Downscale (display of about 0 mA)

F21.
Square root extraction

C 0 Use to select Use/Unuse of the Square root extraction for the measured value.
Jr
Data range Factory set value
0: Unused 0

1: Used

Related parameter
Setup setting mode:
¢ PV low input cut-off (P. 7-44)

B Description of function

The controller can receive the input signal directly from a differential pressure type flow transmitter
by using Square root extraction function without using a square root extractor.
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F21.
Power supply frequency

‘D F r C’l Use to select the Power supply frequency of the controller suited to the
application. If the display on the screen flickers, set the value to the same value
as the power frequency used.

Data range Factory set value

0: 50 Hz 0
1: 60 Hz

L1 No power frequency can be changed while if can be normally measured
with the Current transformer (CT) input provided.

F21.
Sampling cycle

C, ,:, ,D This is a sampling time when measured input is captured.
Data range Factory set value
0: 50 ms 1
1: 100 ms
2:250 ms
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Function block 22 (F22.)

5

C

F

L

J

F22.

Remote setting input type

This is the first parameter symbol of Function block 22 (F22.).

RS
input

OPTION

-l

nP

Data range: 14 to 21 (refer to the following table)

] Remote setting (RS) input requires hardware selection (of a Voltage

(low) or (high) input group). The input select switch enables

hardware selection.

Data range Hardware Factory set value
14: Current input 0 to 20 mA DC Voltage (low) | If no Remote setting input
15: Current input 4 to 20 mA DC input group type is specified: 15
16: Voltage input 0 to 10 V DC Voltage (high) [ If the Remote setting input
17: Voltage input 0 to 5 V DC input group type is specified by model
18: Voltage input 1 to 5 V DC and suffix code when
19: Voltage input 0 to 1 V DC Voltage (low) | ordering, that Remote setting
20: Voltage input 0 to 100 mV DC |  input group | input type becomes the
21: Voltage input 0 to 10 mV DC factory set value.

B Hardware selection

The Voltage (low) or (high) input group is selected by the input select switch (for Remote setting (RS)
input) at the side of the instrument. Turn the Remote setting (RS) input switch by a small screwdriver.

Input select switch

IMRO1W16-E4

Left side view

For remote setting (RS)

[ input
[¢]
Voltage (low) @
input group
_
A

|— For the measured input

—

Voltage (high)
input group
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Function block 23 (F23.)

F l:' :,’ This is the first parameter symbol of Function block 23 (F23.).

F23.
input

Digital input (DI) assignment

’_“ C, 'l Use to assign the function (Memory area transfer, RUN/STOP transfer,

Auto/Manual transfer, Remote/Local transfer or Interlock release) for the
Digital inputs (DI 1 to DI 5).

Data range Factory set value

1 t0 26 !
(For details, refer to the table 1 of next page.)

If a Digital input (DI) assignment
is specified when the order is
placed, the factory set value will
be the specified value.

Related parameters
SV setting & monitor mode:
e Memory area soak time monitor (P. 7-10)
e Memory area transfer (P. 7-11)
Operation mode:
¢ Control area Local (LOC)/External (EXT) transfer (P. 7-20)
Parameter setting mode:
e Area soak time (P. 7-35)
¢ Link area number (P. 7-36)

I For Digital input (DI) transfer, refer to following page.

e Memory area number selection: Refer to 6.9 Control Area Transfer (P. 6-33).

¢ RUN/STOP transfer: Refer to 6.4 RUN/STOP Transfer (P. 6-11).

e Remote/Local transfer: Refer to 6.8 Remote/Local Transfer (P. 6-29).
¢ Auto/Manual transfer: Refer to 6.7 Auto/Manual Transfer (P. 6-23).
e Interlock release: Refer to 6.10 Interlock Release (P. 6-39).
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Table 1 Digital input (DI) assignment

Set value Digital input 1 Digital input 2 Digital input 3 Digital input 4 Digital input 5 Selectable
DI 1 DI 2 DI 3 DI 4 DI 5§ optional function
1 Unused Unused Unused Unused Unused —
2 Memory area number selection (1 to 8) Memory area set RUN/STOP
3 Memory area number selection (1 to 8) Memory area set Unused
4 Memory area number selection (1 to 8) Memory area set Auto/Manual
5 Memory area number selection (1 to 8) Memory area set | Interlock release
6 Memory area number selection (1 to 8) RUN/STOP Unused A
7 Memory area number selection (1 to 8) RUN/STOP Auto/Manual
8 Memory area number selection (1 to 8) RUN/STOP Interlock release
9 Memory area number selection (1 to 8) Unused Auto/Manual
10 Memory area number selection (1 to 8) Unused Interlock release
11 Memory area number selection (1 to 8) Auto/Manual Interlock release
12 Memory area number selection (1 to 8)
13 RUN/STOP Remote/Local * Auto/Manual
14 RUN/STOP Remote/Local * | Interlock release AE
15 RUN/STOP Auto/Manual Interlock release
16 Remote/Local * Auto/Manual Interlock release
17 RUN/STOP Remote/Local *
18 RUN/STOP Auto/Manual
19 RUN/STOP Interlock release A, B,C,DE
20 Remote/Local * Auto/Manual
21 Remote/Local * | Interlock release
22 Auto/Manual Interlock release
23 RUN/STOP
24 Remote/Local * A, B,C,D,EF,J,
25 Auto/Manual 3,4,5,6,7,8
26 Interlock release

RUN/STOP: RUN/STOP transfer
Memory area set:

Auto/Manual: Auto/Manual transfer
When the contact changes from open to closed, transfer to the memory area specified in DI1 to DI3 takes place.

Remote/Local: Remote/Local transfer

* For Remote setting input and optional functions without Communication (A, C, D), Remote/Local transfer is not valid.

Function block 30 (F30.)

F30.

IMRO1W16-E4

This is the first parameter symbol of Function block 30 (F30.).
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F30.
Output assignment

i
0

This is used to assign the Output function (Control output, Event output, etc.)
for the Output (OUT1 and OUT2) and the Digital output (DO1, DO2).

T
3

Data range Factory set value

1

If an Output assignment is
specified when the order is placed,
the factory set value will be the
specified value.

1to 15
(For details, refer to table 1.)

Related parameters
Engineering mode:
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Alarm (ALM) lamp lighting condition 2 (P. 7-84)
e Event 1 type (P. 7-88) e Event 3 type (P. 7-101)
e Event 2 type (P. 7-97) e Event 4 type (P. 7-105)
e CT1 assignment (P. 7-113)
e CT2 assignment (P. 7-117)

Table 1: Output assignment

Set value | Output 1 (OUT1) Output 2 (OUT2) Digital output 1 (DO1) Digital output 2 (DO2)
1 Control output 1 Control output 2 Event 1 output (EV1) Event 2 output (EV2)
2 Control output 1 Control output 2 Event 1 output (EV1) Event 4 output (EV4)
3 Control output 1 Control output 2 Event 1 output (EV1) Heater break alarm (HBA) output
4 Control output 1 Control output 2 Event 1 output (EV1) FAIL output (de-energized)
5 Control output 1 Control output 2 Event 4 output (EV4) Heater break alarm (HBA) output
6 Control output 1 Control output 2 Event 4 output (EV4) FAIL output (de-energized)
7 Control output 1 Control output 2 Heater break alarm (HBA) output FAIL output (de-energized)
8 Control output 1 | Heater break alarm (HBA) output Event 1 output (EV1) Event 2 output (EV2)
9 Control output 1 | Heater break alarm (HBA) output Event 1 output (EV1) Event 4 output (EV4)
10 Control output 1 | Heater break alarm (HBA) output Event 1 output (EV1) FAIL output (de-energized)
11 Control output 1 | Heater break alarm (HBA) output Event 4 output (EV4) FAIL output (de-energized)
12 Control output 1 FAIL output (de-energized) Event 1 output (EV1) Event 2 output (EV2)
13 Control output 1 FAIL output (de-energized) Event 1 output (EV1) Event 4 output (EV4)
14 Control output 1 Event 1 output (EV1) Event 2 output (EV2) Event 3 output (EV3)
15 Control output 1 Event 4 output (EV4) Event 1 output (EV1) Event 2 output (EV2)

7-82
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BB B B

For Position proportioning PID control, regardless of the above selection, OUT1 becomes
the open-side output, and OUT2 becomes the close-side output.

Heater break alarm (HBA) output becomes OR output when two Current transformer (CT)
inputs are available.

With the exception of FAIL, Energized/De-energized switching is possible. The FAIL output
is De-energized only; it cannot be changed to Energized. (Factory setting: Energized)

To use for Heat/Cool PID control, select a set value from 1 to 7.

Outputs and Event functions not specified in the model code is not valid if specified.
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F30.
Timer1 Timer 3

Timer 2 Timer 4
The customization tool is required for using the Timer 1 to 4 function.

ol I 1
— As this function cannot be used at present, do not change it.
~r
al L:' Data range Factory set value
0.0 to 600.0 seconds 0.0
rro
ar
I
ain 'l'
F30.
Energized/De-energized
F (N "— Use to select the Energized or De-energized for the Digital output (DO1 and DO2).
—— However, the FAIL alarm is fixed to De-energized.
(When at FAIL alarm occurrence: Contact opened)
Cur
L L
U Factory set value: 0000 (energized)
AAAA
L—DO1: 0: Energized 1: De-energized
1: De-energized

—— DO2: 0: Energized
“0” fixed (No setting)
“0” fixed (No setting)

Related parameters
Engineering mode:
e Output assignment (P. 7-82) e Event 3 type (P. 7-101)
e Event 1 type (P. 7-88) e Event 4 type (P. 7-105)
e Event 2 type (P. 7-97)

B Description of function
Relay contact is closed under the event or alarm status.

Energized:
De-energized: Relay contact opens under the event or alarm status.
Diagram for explaining operation (At power-ON)
Non-event status Event status Non-event status Event status
—0 ~0— | —o—o— e | —o—o0— | —0 ~—o—
energized

Energized

7-83
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F30.
Alarm (ALM) lamp lighting condition 1
Alarm (ALM) lamp lighting condition 2
P' ‘l_ ll- ,I Use to set an alarm (ALM) lamp lighting conditions to Event 1 to Event 4,
— HBA1 and HBA2.
q, r o The alarm lamp is lit through the OR operation of Event 1 to Event 4, HBAI
ML L L and HBA?2 each of which is set to “1: ALM lamp is lit.”
[ I
N |
’ Factory set value: 1111 (ALM lamp is lit)
A A AA
I— Event 1 (EV1): 0: ALM lampis notlit  1: ALM lamp is lit
Event 2 (EV2): 0: ALM lampis notlit 1: ALM lamp is lit
Event 3 (EV3): 0: ALM lampis notlit  1: ALM lamp is lit
Event 4 (EV4): 0: ALM lampis notlit  1: ALM lamp is lit
Or r2
N )Y Sy By

’ Factory set value: 0011 (ALM lamp is lit)

I— Heater break alarm 1 (HBA1):

0: ALM lamp is not lit ~ 1: ALM lamp is lit
Heater break alarm 2 (HBA2):

0: ALM lamp is not lit ~ 1: ALM lamp is lit
“0” fixed (No setting)
“0” fixed (No setting)

Related parameters
Engineering mode:

e Output assignment (P. 7-82)
Event 1 type (P. 7-88)
Event 2 type (P. 7-97)
Event 3 type (P. 7-101)
Event 4 type (P. 7-105)
CT1 assignment (P. 7-113)
CT2 assignment (P. 7-117)
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F30.

Output status at STOP mode

LM
LM

IMRO1W16-E4

It is selected whether or not Event output, Heater break alarm output or
Transmission output is continued or turned off when the controller is set to
STOP (control stop).

PV ‘:':

|

U Factory set value: 0000
A A A A

AREA N

Event output, heater break alarm (HBA) output:
0: OFF 1: Action continued

Transmission output:
0: OFF 1: Action continued

—— “0” fixed (No setting)

“0” fixed (No setting)

Related parameters
Engineering mode:
e Output assignment (P. 7-82)
e Transmission output type (P. 7-86)
Event 1 type (P. 7-88)
Event 2 type (P. 7-97)
Event 3 type (P. 7-101)
Event 4 type (P. 7-105)
CT1 assignment (P. 7-113)
CT2 assignment (P. 7-117)
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Function block 33 (F33.)

F ‘-_',l ‘-_',: This is the first parameter symbol of Function block 33 (F33.).
F33. A0
Transmission output type
’C,l 0 Use to select the transmission output type.
= Data range Factory set value

0: None 1
1: Measured value (PV)

2: Set value (SV) monitor

3: Deviation value

4: Manipulated output value (MV1) [heat-side] *
5: Manipulated output value (MV2) [cool-side]
6: Set value (SV)
7: Remote setting (RS) input value
*F

or Position proportioning PID control: Feedback resistance input value

Related parameters

Engineering mode:
e Output status at STOP mode (P. 7-85)
e Transmission output scale high (P. 7-87)
e Transmission output scale low (P. 7-87)

B Description of function

The Transmission output (analog output) is the function of outputting the state of Measured value
(PV), Set value (SV), Deviation value, Manipulated output value or Remote setting (RS) input value
as a Voltage or Current signal. It is possible to record the state of Measured value (PV) or Set value
(SV) when connected to a recorder.

Output types of transmission output:

Voltage output 0tol1 VDC,0to5VDC,0to10VDC,1to5V DC

Current output 0 to 20 mA DC, 4 to 20 mA DC
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F33.
Transmission output scale high —
Transmission output scale low
] H C‘ Use to set a scale high limit value or low limit value of the Transmission output.
Data range Factory set value
F,' L 5 When the transmission type is the Measured value Transmission output scale
(PV), Set value (SV) monitor, Set value (SV) or high: Input scale high

Remote setting (RS) input value:
Input scale low to Input scale high

When the transmission type is the deviation value: Transmission output scale

~Input span to +Input span low: Input scale low

When the transmission type is the Manipulated output

value (MV1) or Manipulated output value (MV2).

—-5.0 to +105.0 %

LLl The Decimal point position is the same as Decimal point position (PGdP)
of the input.

Related parameters

Engineering mode:
e Output status at STOP mode (P. 7-85)
¢ Transmission output type (P. 7-86)

B Description of function
This is the function of scaling the output range for the content of transmission selected by the

Transmission output type (Ao).

Example: If scaling is made under the following conditions
Output signal type: Current output 4 to 20 mA DC
Transmission output type (Ao): Measured value (PV)
Transmission output scale high (AHS): +1372 °C
Transmission output scale low (ALS): —200 °C

Measured value (PV)

+1372 °C

—200 °C

P Current output
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Function block 41 (F41.)

Fa1.
Event 1 type

F (] ,I This is the first parameter symbol of Function block 41 (F41.).

CCco Use to select a action type of the Event 1.

Data range

Factory set value

4: Band'

Deviation action:
1: Deviation high'
2: Deviation low'
3: Deviation high/low '

Input value action:
5: Process high'
6: Process low'

Set value action:
7: Set value (SV) high
8: Set value (SV) low

Manipulated output value action:

10: Manipulated output value (MV1) high
[heat-side] "2

11: Manipulated output value (MV1) low
[heat-side] "2

12: Manipulated output value (MV2) high
[cool-side] '

13: Manipulated output value (MV2) low
[cool-side] !

Do not set to “9: Unused” for Event 1.

0

If the event type is specified
by the model and suffix code
when ordering, that event
type becomes the factory set
value.

"Event hold action is available.

? The Manipulated output value (MV) corresponds to the Feedback resistance
(FBR) input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-24)
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Continued from the previous page.

Engineering mode:
¢ Qutput assignment (P. 7-82)
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
¢ Event 1 hold action (P. 7-90)
¢ Event 1 interlock (P. 7-92)
e Event 1 differential gap (P. 7-93)
e Event 1 delay timer (P. 7-94)
e Force ON of Event 1 action (P. 7-96)

B Description of function

Diagrams of the event 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 action:
If the Deviation (PV — SV) reaches the Event set value, Event ON occurs.

1: Deviation high (using SV monitor value)

(Event set value is greater than 0.) (Event set value is less than 0.)
OFF V=4  ON PV OFF w4 ON S PV
Low A A High Low A A High™

2: Deviation low (using SV monitor value)

(Event set value is greater than 0.) (Event set value is less than 0.)
ON M OFF PV ON My OFF ey
Low A JAY High Low A A High
3: Deviation high/low (using SV monitor value) 4: Band (using SV monitor value)
ON A OFF A ON PV OFF ¥4 ON A+ OFF iy
Low A——A—7—N High - Low A—r—A——A High™
Input value action:
When the Measured value (PV) reaches the Event set value, Event ON occurs.
5: Process high 6: Process low
OFF A ON PV ON My OFF ey
Low A High Low JAY High~
Set value action:
When the Set value (SV) reaches the Event set value, Event ON occurs.
7: SV high: 8: SV low:
OFF A ON Y ON Ay OFF ey
Low A High - Low N High
Manipulated output value action:
When the Manipulated output value (MV) reaches the Event set value, Event ON occurs.
10: MV high [heat-side] 11: MV low [heat-side]
12: MV high [cool-side] 13: MV low [cool-side]
OFF S ON MV ON Ay OFF . MV
Low A High Low A High™
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F41.

Event 1 hold action

EHo

Use to set an Event hold action for the Event 1.

|
I

Data range

Factory set value

0: OFF

1: Hold action ON (Only Hold action)
e Validate the Hold action when the power is
turned on.
e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

2: Re-hold action ON (Hold and Re-hold actions)

e Validate the Hold action when the power is
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

0

If the event type is specified
by the model and suffix code
when ordering, the factory
set value of Event 1 hold
action differs depending on
that event type.

[EL] When high alarm with Hold/Re-hold action is used for Event

function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,

such as welding of relays.

Related parameters
Parameter setting mode:

e Event 1 set value (P. 7-24)
Engineering mode:

¢ Energized/De-energized (P. 7-83) e Event 1 interlock (P. 7-92)

e Alarm (ALM) lamp lighting e Event 1 differential gap (P. 7-93)
condition 1 (P. 7-84) e Event 1 delay timer (P. 7-94)

e Output status at STOP mode (P. 7-85) e Force ON of Event 1 action

e Event 1 type (P. 7-88) (P. 7-96)

B Description of function

(1) 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.

7-90
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[With hold action] [Without hold action]
Measured value (PV) Measured value (PV) Measured value (PV) Measured value (PV)
A A
Set value (SV) y Set value (SV) y
Deviation Deviation
Event set value A Event set value A
» Time » Time
FT*
Hold action area
Event status| OFF ON Event status | ON OFF ON

(2) Re-hold action

When Re-hold action is ON, the event action is also suppressed at the control set value change until
the Measured value has entered the non-event range.

Action condition 1: Hold action ON 2: Re-hold action ON
(Only Hold action) (Hold and Re-hold actions)
When the power is turned on Hold action Hold action
When transferred from STOP (control STOP) Hold action Hold action
to RUN (control RUN)
When the Set value (SV) is changed Without Hold and Re-hold action
Re-hold actions

[E  The Re-hold action is invalid for any of the following. However, the Hold action is
valid.

e When Setting change rate limiter other than “OFF (Unused)” are set
e When Remote/Local transfer is the remote mode

[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 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

Event area i
of set value

Event set value Set value
The change of set value

Measured value (PV)

|
After the change Event area :

of set value
i_‘ Event set value Set value
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F41.
Event 1 interlock

'C 'l L 'I Use to select the Interlock function for the Event 1.

— Data range Factory set value
0: Unused 0
1: Used

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-24)
Engineering mode:
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
¢ Output status at STOP mode (P. 7-85)
e Event 1 type (P. 7-88)
¢ Event 1 hold action (P. 7-90)
e Event 1 differential gap (P. 7-93)
e Event 1 delay timer (P. 7-94)
e Force ON of Event 1 action (P. 7-96)

B Description of function

The Event interlock function is used to hold the event state even if the Measured value (PV) is out of
the event area after its entry into the area once.

[Example] When the Event interlock function is used for deviation high

Measured value (PV) Measured value (PV)

Event interlock

Event set value [>

Set value (SV) P

P Time

Event status OFF ON

[Without Event hold action]
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F41.

Event 1 differential gap

£

| |
M i

Use to set a Differential gap of the Event 1.

Data range

Factory set value

When Event 1 type is deviation, input value or set
value actions:
0 to Input span

When Event 1 type is Manipulated output value
action:
0.0to 110.0 %

2

If the event type is specified
by the model and suffix code
when ordering, the factory set
value of Event 1 differential
gap differs depending on that
event type.

Related parameters
Parameter setting mode:

e Event 1 set value (P. 7-24)
Engineering mode:

¢ Energized/De-energized (P. 7-83)

e Alarm (ALM) lamp lighting condition 1 (P. 7-84)

¢ Output status at STOP mode (P. 7-85)
e Event 1 type (P. 7-88)

e Event 1 hold action (P. 7-90)

e Event 1 interlock (P. 7-92)

e Event 1 delay timer (P. 7-94)

e Force ON of Event 1 action (P. 7-96)

B Description of function

It prevents chattering of event output due to the measured value fluctuation around the Event set value.

Measured value (PV) Measured value (PV)

A

Event set

value

\ /\/ Measured value (PV) A
>

value |
|

N

Measured value (PV)

» Time

Event status ‘ OFF

IMRO1W16-E4

ON OFF Event status‘ OFF

ON

Process high

Process low
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F41.
Event 1 delay timer

'C H ,l" 'I Event 1 delay timer is to set an output delay time for event outputs.
— Data range Factory set value
0.0 to 600.0 seconds 0.0

Related parameters
Parameter setting mode:
e Event 1 set value (P. 7-24)
Engineering mode:
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
¢ Output status at STOP mode (P. 7-85)
e Event 1 type (P. 7-88)
¢ Event 1 hold action (P. 7-90)
¢ Event 1 interlock (P. 7-92)
e Event 1 differential gap (P. 7-93)
e Force ON of Event 1 action (P. 7-96)

B Description of function
When an event condition becomes ON status, the output is suppressed until the Delay timer set time
elapses. After the time is up, if the event output is still ON status, the output will be produced.
Example: When the setting of Event 1 delay timer is 50.0 seconds

Measured value (PV)

Event set value D[~ —f-f -t fm -

Set value (SV) =2 /\ —

[}
[}
r
]
i
|
]
|
]
'
]
|
]
|
]
[}
]
i
]
|
t
}

Event state @ f-----———————- i

I,

}
«—> Event 1
i delay timer
! (50.0 seconds)

700

ALM lamp state OFF ON

Non-event state =

i delay timer
1 (50.0 seconds)

g

|
|
|
|
|
|
Event output ON = |------------- t-----
|
|
|

—————

Event output OFF =

Continued on the next page.
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Continued from the previous page.

[[L]  The Event delay timer is also activated for the following cases.

e When set to the event state simultaneously with power turned on

e When set to the event state simultaneously with control changed to RUN (control start)
from STOP (control stop).

B

In the event wait state, no event output is turned on even after the Event delay timer preset
time has elapsed.

B

The Event delay timer is reset for the following cases.
e When power failure occurs while the Event delay timer is being activated

e When control is changed to STOP (control stop) from RUN (control start) while the Event
delay timer is being activated
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F41.
Force ON of Event 1 action

F IE 0 'I Select the operation state that is output (force ON) as the event action.
crC_ |
I I Ny
{) | Factory set value: 0000
AAAA
L Event output turned on at input error occurrence
0: Invalid 1: Valid
Event output turned on in manual mode
0: Invalid 1: Valid

Event output turned on during the autotuning (AT)
function is being executed

0: Invalid 1: Valid
Event output turned on during the setting change
rate limiter is being operated

0: Invalid 1: Valid

Related parameters
Engineering mode:
e Input error determination point (high),
Input error determination point (low) (P. 7-76)

B Description of function

Event action at input error:
Example: Input range: 0 to 400 °C
Input error determination point (high): 300 °C
Input error determination point (low): 50 °C

Differential gap
(0.1 % of span)
Action area at input error Action area at input error

0°C 50 °C 300 °C 400 °C
Input error determination point Input error determination point
(low) (high)
L Input scale range
Forcibly turned on Forcibly turned on
(1: Valid) (1: Valid)
< L J >
Select one of these Select one of these
Normal processing Normal processing
(0: Invalid) (0: Invalid)

“0: Invalid”: The event output is produced depending on the selected event action status.
“1:Vvalid:  The event output is forcibly turned on regardless of the event action status.

7-96 IMRO1W16-E4



7.5 Engineering Mode

Function block 42 (F42.)

F L,I "__'l This is the first parameter symbol of Function block 42 (F42.).
F42.
Event 2 type
E C, ‘:I Use to select a action type of the Event 2.
Data range Factory set value
O Nene 0
Deviation action:
1: Deviation high' 3: Deviation high/low ' If the event type is
2:_ Deviationlow! 4Band' specified by the model
Input value action: and suffix code when
5: Processhigh' 6:Processlow' ordering, that event type
Set value action: becomes the factory set
7: Set value (SV) high 8: Set value (SV) low value.

Manipulated output value action:

10: Manipulated output value (MV 1) high [heat-side] "
11: Manipulated output value (MV 1) low [heat-side] "
12: Manipulated output value (MV2) high [cool-side] '
13: Manipulated output value (MV2) low [cool-side] '

9: Unused
Do not set to “9: Unused” for Event 2.

"Event hold action is available.
? The Manipulated output value (MV) corresponds to the Feedback resistance
(FBR) input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
e Event 2 set value (P. 7-24)
Engineering mode
e Output assignment (P. 7-82)
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
e Event 2 hold action (P. 7-98)
¢ Event 2 interlock (P. 7-99)
e Event 2 differential gap (P. 7-99)
e Event 2 delay timer (P. 7-100)
e Force ON of Event 2 action (P. 7-100)

B Description of function

For function description, refer to Event 1 type (P. 7-88).
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F42.
Event 2 hold action

F H 0 ‘j Use to set an Event hold action for the Event 2.
— — Data range Factory set value
0: OFF 0
1: Hold action ON (Only Hold action)
o Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

e Validate the Hold action when transferred from | when ordering, the factory
STOP (control STOP) to RUN (control RUN). set value of Event 2 hold

2: Re-hold action ON (Hold and Re-hold actions) action differs depending on
e Validate the Hold action when the power is that event type.
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

[EL] When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
¢ Event 2 set value (P. 7-24)
Engineering mode
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
e Event 2 type (P. 7-97)
¢ Event 2 interlock (P. 7-99)
e Event 2 differential gap (P. 7-99)
e Event 2 delay timer (P. 7-100)
e Force ON of Event 2 action (P. 7-100)

B Description of function

For function description, refer to Event 1 hold action (P. 7-90).
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F42.

Event 2 interlock

EiLd

Use to select the Interlock function for the Event 2.

Data range Factory set value
0: Unused 1: Used 0

Related parameters
Parameter setting mode:
¢ Event 2 set value (P. 7-24)
Engineering mode
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
e Event 2 type (P. 7-97) e Event 2 hold action (P. 7-98)
e Event 2 differential gap (P. 7-99) e Event 2 delay timer (P. 7-100)
e Force ON of Event 2 action (P. 7-100)

B Description of function

For function description, refer to Event 1 interlock (P. 7-92).

F42.

Event 2 differential gap

EHC

Use to set a Differential gap of the Event 2.

Data range Factory set value
When Event 2 type is deviation, input 2
value or set value actions:

_OtoInputspan If the event type is specified by the model
When Event 2 type is Manipulated and suffix code when ordering, the factory
output value action: set value of Event 2 differential gap differs

0.0 to 110.0 % depending on that event type.

Related parameters
Parameter setting mode:
¢ Event 2 set value (P. 7-24)
Engineering mode:
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Event 2 type (P. 7-97) ¢ Output status at STOP mode (P. 7-85)
¢ Event 2 hold action (P. 7-98) ¢ Event 2 interlock (P. 7-99)
e Event 2 delay timer (P. 7-100) e Force ON of Event 2 action (P. 7-100)

B Description of function

For function description, refer to Event 1 differential gap (P. 7-93).
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F42.
Event 2 delay timer

F H ,r' ‘j Event 2 delay timer is to set an output delay time for event outputs.
—— Data range Factory set value
0.0 to 600.0 seconds 0.0

Related parameters
Parameter setting mode:

e Event 2 set value (P. 7-24)
Engineering mode

¢ Energized/De-energized (P. 7-83)

e Alarm (ALM) lamp lighting condition 1 (P. 7-84)

e Event 2 type (P. 7-97) e Output status at STOP mode (P. 7-85)

¢ Event 2 hold action (P. 7-98)

e Event 2 interlock (P. 7-99)
e Event 2 differential gap (P. 7-99) e Force ON of Event 2 action (P. 7-100)

B Description of function
For function description, refer to Event 1 delay timer (P. 7-94).

F42.
Force ON of Event 2 action

Select the operation state that is output (force ON) as the event action.

CCOoC
Efol -
Ccoc
) | Factory set value: 0000
A A A A
L Event output turned on at input error occurrence
0: Invalid 1: Valid
Event output turned on in manual mode
0: Invalid 1: Valid
Event output turned on during the autotuning (AT)

function is being executed

0: Invalid 1: Valid
Event output turned on during the setting change

rate limiter is being operated
0: Invalid 1: Valid

Related parameters

Engineering mode:
e Input error determination point (high),

Input error determination point (low) (P. 7-76)

B Description of function
For function description, refer to Force ON of Event 1 action (P. 7-96).

IMRO1W16-E4

7-100



7.5 Engineering Mode

Function block 43 (F43.)

F L,I '-_',I This is the first parameter symbol of Function block 43 (F43.).
F43.
Event 3 type
F C, :’l Use to select a action type of the Event 3.
Data range Factory set value

O Nome 0
Deviation action:
1: Deviation high' 3: Deviation high/low ' If the event type is
2:_ Deviationlow! 4Band' specified by the model
Input value action: and suffix code when
5: Processhigh' 6: Process low' ordering, that event type
Set value action: becomes the factory set
_7:. Setvalue (SV) high ___ 8: Set value (SV) low value.

Manipulated output value action:

10: Manipulated output value (MV 1) high [heat-side] "
11: Manipulated output value (MV1) low [heat-side] *
12: Manipulated output value (MV2) high [cool-side]
9: Unused

Do not set to “9: Unused” for Event 3.

"Event hold action is available.
> The Manipulated output value (MV) corresponds to the Feedback resistance
(FBR) input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
¢ Event 3 set value (P. 7-24)
Engineering mode:
¢ Output assignment (P. 7-82)
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
e Event 3 hold action (P. 7-102)
e Event 3 interlock (P. 7-103)
e Event 3 differential gap (P. 7-103)
e Event 3 delay timer (P. 7-104)
e Force ON of Event 3 action (P. 7-104)

B Description of function
For function description, refer to Event 1 type (P. 7-88).
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F43.
Event 3 hold action

F H 0 3 Use to set an Event hold action for the Event 3.
— Data range Factory set value
0: OFF 0
1: Hold action ON (Only Hold action)
e Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

e Validate the Hold action when transferred from | When ordering, the factory set

STOP (control STOP) to RUN (control RUN). vglue of Event 3 hold action
2: Re-hold action ON (Hold and Re-hold actions) gi/feflel:{stypcée.:pendmg on that

o Validate the Hold action when the power is
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

[ When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
e Event 3 set value (P. 7-24)
Engineering mode:
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e QOutput status at STOP mode (P. 7-85)
e Event 3 type (P. 7-101)
e Event 3 interlock (P. 7-103)
e Event 3 differential gap (P. 7-103)
e Event 3 delay timer (P. 7-104)
e Force ON of Event 3 action (P. 7-104)

B Description of function

For function description, refer to Event 1 hold action (P. 7-90).
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F43.
Event 3 interlock

Cir 0 Use to select the Interlock function for the Event 3.
I S |
Data range Factory set value
0: Unused 1: Used 0

Related parameters
Parameter setting mode:
e Event 3 set value (P. 7-24)
Engineering mode:
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
e Event 3 type (P. 7-101) ¢ Event 3 hold action (P. 7-102)
¢ Event 3 differential gap (P. 7-103) e Event 3 delay timer (P. 7-104)
e Force ON of Event 3 action (P. 7-104)

B Description of function

For function description, refer to Event 1 interlock (P. 7-92).

F43.
Event 3 differential gap

E L3 Use to set a Differential gap of the Event 3.
nJ
Data range Factory set value
When Event 3 type is deviation, input 2
value or set value actions:
__Otolnputspan If the event type is specified by the model
When Event 3 type is Manipulated and suffix code when ordering, the factory
output value action: set value of Event 3 differential gap differs
0.0 to 110.0 % depending on that event type.

Related parameters
Parameter setting mode:
e Event 3 set value (P. 7-24)
Engineering mode:
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
¢ Event 3 type (P. 7-101) e Output status at STOP mode (P. 7-85)
¢ Event 3 hold action (P. 7-102) ¢ Event 3 interlock (P. 7-103)
e Event 3 delay timer (P. 7-104) e Force ON of Event 3 action (P. 7-104)

B Description of function

For function description, refer to Event 1 differential gap (P. 7-93).
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F43.
Event 3 delay timer

Cur 2 Event 3 delay timer is to set an output delay time for event outputs.
oo
Data range Factory set value
0.0 to 600.0 seconds 0.0

Related parameters
Parameter setting mode:
e Event 3 set value (P. 7-24)
Engineering mode:
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Event 3 type (P. 7-101) ¢ Output status at STOP mode (P. 7-85)
¢ Event 3 hold action (P. 7-102) ¢ Event 3 interlock (P. 7-103)
e Event 3 differential gap (P. 7-103) e Force ON of Event 3 action (P. 7-104)

B Description of function

For function description, refer to Event 1 delay timer (P. 7-94).

F43.
Force ON of Event 3 action

F E O :,; Select the operation state that is output (force ON) as the event action.
CCoJd
) | Factory set value: 0000
AAAA
L Event output turned on at input error occurrence
0: Invalid 1: Valid
Event output turned on in manual mode
0: Invalid 1: Valid

Event output turned on during the autotuning (AT)
function is being executed

0: Invalid 1: Valid
Event output turned on during the setting change
rate limiter is being operated

0: Invalid 1: Valid

Related parameters
Engineering mode
e Input error determination point (high),
Input error determination point (low) (P. 7-76)

B Description of function

For function description, refer to Force ON of Event 1 action (P. 7-96).
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Function block 44 (F44.)

L)
F44.

Fa4.
Event 4 type

This is the first parameter symbol of Function block 44 (F44.).

£54

IMRO1W16-E4

Use to select a action type of the Event 4.

Data range

Factory set value

Deviation action:

1: Deviation high'

2: Deviation low'

3: Deviation high/low '
4: Band'

Input value action:

5: Process high'

6: Process low

Set value action:

7: Set value (SV) high
8: Set value (SV) low
Alarm action:

9: Control loop break alarm (LBA)

Manipulated output value action:

10: Manipulated output value (MV1) high
[heat-side] "2

11: Manipulated output value (MV1) low
[heat-side] "2

12: Manipulated output value (MV2) high
[cool-side]

13: Manipulated output value (MV2) low

[cool-side]

0

If the event type is specified
by the model and suffix code
when ordering, that event
type becomes the factory set
value.

"Event hold action is available.

* The Manipulated output value (MV) corresponds to the Feedback resistance
(FBR) input value when Feedback resistance (FBR) input is used.

Related parameters
Parameter setting mode:
e Event 4 set value (P. 7-24)

e Control loop break alarm (LBA) time (P. 7-25)

e LBA deadband (P. 7-26)

Continued on the next page.
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Continued from the previous page.

Engineering mode:

¢ Output assignment (P. 7-82) ¢ Event 4 hold action (P. 7-107)

e Energized/De-energized (P. 7-83) e Event 4 interlock (P. 7-108)

e Alarm (ALM) lamp lighting e Event 4 differential gap (P. 7-109)
condition 1 (P. 7-84) ¢ Event 4 delay timer (P. 7-110)

e Output status at STOP mode e Force ON of Event 4 action
(P. 7-85) (P.7-111)

B Description of function

For a description of functions other than the Control loop break alarm (LBA) function, to Event 1
type.

Control loop break alarm (LBA)

The Control loop break alarm (LBA) function is used to detect a load (heater) break or a failure in the
external actuator (magnet relay, etc.), or a failure in the control loop caused by an input (sensor) break.

The LBA function is activated when control output reaches 0 % (low limit with output limit function) or
100 % (high limit with output limit function). LBA monitors variation of the Measured value (PV) for the
length of LBA time. When the LBA time has elapsed and the PV is still within the alarm determination
range, the LBA will be ON.

The LBA function produces the alarm when any of the following conditions occurs.
LBA determination range: Temperature input: 2 °C [2 °F] fixed
Voltage/current input: 0.2 % of span fixed

e When the control output reaches 0 % (low limit with output limit function)
For direct action:  When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.

¢ When the output exceeds 100 % (low limit with output high function)
For direct action:  When the LBA time has passed and the PV has not fallen below the alarm
determination range, the alarm will be turned on.
For reverse action: When the LBA time has passed and the PV has not risen beyond the alarm
determination range, the alarm will be turned on.

M If the Autotuning function is used, the LBA time is automatically set twice as large as the
Integral time. The LBA setting time will not be changed even if the Integral time is changed.
L] LBA function is not operative when:
e AT function is activated
The controller is in STOP mode
The control type is Heat/Cool PID control
e LBA function is set to “0.”
e LBA function is not assigned to Event 4 (ES4).
m The LBA function does not detect a location which causes alarm status. If LBA alarm is ON,
check each device or wiring of the control loop.
()

While the LBA is ON (under alarm status), the following conditions cancel the alarm status and

LBA will be OFF:

e The Measured value (PV) rises beyond (or falls below) the LBA determination range within
the LBA setting time.

e The Measured value (PV) enters within the LBA deadband.
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F44.
Event 4 hold action

Use to set an Event hold action for the Event 4.

(I
a
(]

.

Data range Factory set value
0: OFF 0
1: Hold action ON (Only Hold action)
e Validate the Hold action when the power is If the event type is specified
turned on. by the model and suffix code

e Validate the Hold action when transferred from | When ordering, the factory set

STOP (control STOP) to RUN (control RUN). vglue of Event 4 hold action
2: Re-hold action ON (Hold and Re-hold actions) gi/feflel:{stypcée.:pendmg on that

o Validate the Hold action when the power is
turned on.

e Validate the Hold action when transferred from
STOP (control STOP) to RUN (control RUN).

e Validate the Re-hold action when the Set value
(SV) is changed.
However, if the rate of setting change limiter is
set to any function other than “OFF (Unused)”
or in the Remote mode, the Re-hold action
becomes invalid.

) When high alarm with Hold/Re-hold action is used for Event
function, alarm does not turn on while Hold action is in operation.
Use in combination with a high alarm without Hold action in order to
prevent overheating which may occur by failure of control devices,
such as welding of relays.

Related parameters
Parameter setting mode:
e Event 4 set value (P. 7-24)
Engineering mode:
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e QOutput status at STOP mode (P. 7-85)
e Event 4 type (P. 7-105)
e Event 4 interlock (P. 7-108)
e Event 4 differential gap (P. 7-109)
e Event 4 delay timer (P. 7-110)
e Force ON of Event 4 action (P. 7-111)

B Description of function

For function description, refer to Event 1 hold action (P. 7-90).
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F44.
Event 4 interlock

,C 'l L L,l Use to select the Interlock function for the Event 4.

— Data range Factory set value
0: Unused 0
1: Used

Related parameters
Parameter setting mode:
e Event 4 set value (P. 7-24)
¢ Control loop break alarm (LBA) time (P. 7-25)
e LBA deadband (P. 7-26)
Engineering mode:
e Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
e Output status at STOP mode (P. 7-85)
e Event 4 type (P. 7-105)
e Event 4 hold action (P. 7-107)
¢ Event 4 differential gap (P. 7-109)
¢ Event 4 delay timer (P. 7-110)
e Force ON of Event 4 action (P. 7-111)

B Description of function

For function description, refer to Event 1 interlock (P. 7-92).
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F44.

Event 4 differential gap

(|
o
=

Use to set a Differential gap of the Event 4.

Data range

Factory set value

When Event 4 type is deviation, input value or set
value actions:

0 to Input span
When Event 4 type is Manipulated output value
action:

0.0to 110.0 %

2

If the event type is specified
by the model and suffix code
when ordering, the factory set
value of Event 4 differential
gap differs depending on that

event type.

[[I] For the Control loop break alarm (LBA), invalidated even if a differential

gap is set.

Related parameters
Parameter setting mode

e Event 4 set value (P. 7-24)
Engineering mode:

e Energized/De-energized (P. 7-83)

e Alarm (ALM) lamp lighting condition 1 (P. 7-84)

e QOutput status at STOP mode (P. 7-85)
e Event 4 type (P. 7-105)

e Event 4 hold action (P. 7-107)

e Event 4 interlock (P. 7-108)

e Event 4 delay timer (P. 7-110)

e Force ON of Event 4 action (P. 7-111)

B Description of function

For function description, refer to Event 1 differential gap (P. 7-93).
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F44.
Event 4 delay timer

coro

cCuoruy Event 4 delay timer is to set an output delay time for event outputs.

Data range

Factory set value

0.0 to 600.0 seconds

0.0

Related parameters
Parameter setting mode:
¢ Event 4 set value (P. 7-24)
e Control loop break alarm (LBA) time (P. 7-25)
e LBA deadband (P. 7-26)
Engineering mode:
¢ Energized/De-energized (P. 7-83)
e Alarm (ALM) lamp lighting condition 1 (P. 7-84)
¢ Output status at STOP mode (P. 7-85)
e Event 4 type (P. 7-105)
¢ Event 4 hold action (P. 7-107)
e Event 4 interlock (P. 7-108)
¢ Event 4 differential gap (P. 7-109)
e Force ON of Event 4 action (P. 7-111)

B Description of function

For function description, refer to Event 1 delay timer (P. 7-94).
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F44.
Force ON of Event 4 action

Select the operation state that is output (force ON) as the event action.

EEoH

Factory set value: 0000

n
u
A
I— Event output turned on at input error occurrence

0: Invalid 1: Valid
Event output turned on in manual mode
0: Invalid 1: Valid

Event output turned on during the autotuning (AT)
function is being executed

0: Invalid 1: Valid
Event output turned on during the setting change
rate limiter is being operated

0: Invalid 1: Valid

Related parameters

Engineering mode:
e Input error determination point (high),

Input error determination point (low) (P. 7-76)

B Description of function
For function description, refer to Force ON of Event 1 action (P. 7-96).
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Function block 45 (F45.)

CurC This is the first parameter symbol of Function block 45 (F45.).
. The settings of parameters in this group become valid on the controller with the

CT input (optional) function.
In addition, in order to output the Heater break alarm it is necessary to specify
Output 2 (OUT2) or Digital output (optional).

F45.
input

CT1 ratio
'I' ll' - ,I Use to set the number of turns in the Current transformer which is used to
— monitor the current flowing through the load. There are two types of dedicated

Current transformers.
The set value differs depending on the Current transformer (CT) type.

Data range Factory set value

0 to 9999 If the Current transformer (CT)
type is not specified when the
Set the appropriate values below for each Current order is placed: 800
transformer type.

CTL-6-P-N: 800 If CTL-6-P-N is specified for
CTL-12-S56-10L-N: 1000 the Current transformer (CT)
type: 800

If CTL-12-S56-10L-N is
specified for the Current
transformer (CT) type: 1000

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value (P. 7-38)
e Heater break determination point 1 (P. 7-41)
e Heater melting determination point 1 (P. 7-42)
Engineering mode:
e CT1 assignment (P. 7-113)
e Heater break alarm 1 (HBA1) type (P. 7-113)
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F45.

CT1 assignment
,l- ll" 'l_",l ,I Use to assign the Current transformer (CT) input to an output from OUT1 or
— OUT2.

The CT input 1 is tied to HBA1, and the CT input 2 tied to HBA2, so when CT1
is assigned to OUT1, HBAL is also automatically assigned to OUTI.

Data range Factory set value
0: None (Heater break alarm function OFF) 1
1: OUT1
2: ouT2
3 to 4: Do not set this one

L[] To use HBA for a three-phase load, both CT inputs can be assigned to the
same output.

Related parameters

Setup setting mode: Engineering mode:
e Heater break alarm 1 (HBA1) ¢ Output assignment (P. 7-82)
set value (P. 7-38) o CT1 ratio (P. 7-112)
e Heater break determination e Heater break alarm 1 (HBA1)
point 1 (P. 7-41) type (P. 7-113)

e Heater melting determination
point 1 (P. 7-42)

F45.

Heater break alarm 1 (HBA1) type
'L'l I_, C, ’l Use to select the Heater break alarm 1 (HBA1) type.
Data range Factory set value
0: Heater break alarm 1 (HBAT1) type A Varies with the type of
The type A corresponds to the time-proportional control output (OUT1) being
control output. specified at ordering.

Relay, Voltage pulse, Triac,
or Open-collector output: 0
Voltage/Current continuous
output: 1

1: Heater break alarm 1 (HBA1) type B
The type B corresponds to the continuous control
output.

Related parameters

Setup setting mode:
e Heater break alarm 1 (HBA1) set value (P. 7-38)
e Heater break determination point 1 (P. 7-41)
¢ Heater melting determination point 1 (P. 7-42)
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Engineering mode:
e Output assignment (P. 7-82)
e CT1 ratio (P. 7-112)
e CT1 assignment (P. 7-113)
e Number of heater break alarm 1 (HBA1) delay times (P. 7-115)

B Description of function

Heater break alarm (HBA) type A:
Heater break alarm (HBA) type A can be used with time-proportional control output (Relay, Voltage
pulse, Triac or Open-collector output).
The HBA function monitors the current flowing through the load by a dedicated current transformer
(CT), compares the measured value with the HBA set values, and detects a fault in the heating
circuit.

Heater break alarm (HBA) type B:

Heater break alarm (HBA) type B can be used with continuous control output (Voltage/Current
continuous output).

The HBA function assumes that the heater current value is proportional * to the control output value
of the controller, otherwise viewed as the Manipulated variable (MV), and compare it with the CT
input value to detect a fault in the heating or cooling circuit. However, in the case of
time-proportional control output, an alarm status is only detected when the output device is melting.
* It is assumed that the current value flowing through the load is at maximum when the control output from the

controller is 100 %, and the minimum current value flowing through the load is zero (0) when the control
output from the controller is 0 %.

L] When changing the value of CT assignment, the type of Heater break alarm (HBA)
automatically changes.

CT assignment HBA Type
1: OUT1 Type A (for time-proportional control output) or
2: OUT2 Type B (for continuous control output)
0: None Type A

Example: OUT1: Relay contact output, OUT2: Voltage/Current continuous output

When changing the value of CT assignment from OUTI to OUT2, the type of
Heater break alarm (HBA) automatically changes from Type A to B.
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F45.
Number of heater break alarm 1 (HBA1)
delay times

H h ll- ,I To prevent producing a false alarm, the alarm function waits to produce an alarm
— status until the measured CT input value is in an alarm range for the preset
number of consecutive sampling cycles (Sampling cycle of CT input x 5).

Data range Factory set value
0to 255 5

Related parameters
Setup setting mode:
e Heater break alarm 1 (HBA1) set value (P. 7-38)
e Heater break determination point 1 (P. 7-41)
e Heater melting determination point 1 (P. 7-42)
Engineering mode:
e Output assignment (P. 7-82)
e CT1 ratio (P. 7-112)
e CT1 assignment (P. 7-113)
e Heater break alarm 1 (HBA1) type (P. 7-113)

B Description of function

Heater break alarm (HBA) delay time = Number of delay times x Sampling time *
* Twice of the measured input sampling cycle

Example:
Sampling time: 200 ms (Twice of the measured input sampling cycle [100ms])
Number of delay times: 5 times (factory set value)

HBA delay time = 5 times x 200 ms = 1000 ms = 1.0 seconds

HBA ON state

f—%
ON S
HBA state i HBA ON
OFF 'l
HBA delay time
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Function block 46 (F46.)

[N F This is the first parameter symbol of Function block 46 (F46.).
g, The settings of parameters in this group become valid on the controller with the

CT input (optional) function.
In addition, in order to output the Heater break alarm it is necessary to specify
Output 2 (OUT2) or Digital output (optional).

F46.

CT2 ratio
'I' ll' - ,:I Use to set the number of turns in the Current transformer which is used to
— — monitor the current flowing through the load. There are two types of dedicated

Current transformers.
The set value differs depending on the Current transformer (CT) type.

Data range Factory set value

0 to 9999 If the Current transformer (CT)
type is not specified when the
Set the appropriate values below for each Current order is placed: 800
transformer type.

CTL-6-P-N: 800 If CTL-6-P-N is specified for
CTL-12-S56-10L-N: 1000 the Current transformer (CT)
type: 800

If CTL-12-S56-10L-N is
specified for the Current
transformer (CT) type: 1000

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBAZ2) set value (P. 7-38)
e Heater break determination point 2 (P. 7-41)
e Heater melting determination point 2 (P. 7-42)
Engineering mode:
e CT2 assignment (P. 7-117)
e Heater break alarm 2 (HBA2) type (P. 7-118)
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F46. o

CT2 assignment
~r [:l“_'l Use to assign the Current transformer (CT) input to an output from OUT1 or
Lt 11 OouT2

The CT input 1 is tied to HBA1, and the CT input 2 tied to HBA2, so when CT2
is assigned to OUT2, HBA2 is also automatically assigned to OUT2.

Data range Factory set value
0: None (Heater break alarm function OFF) 0
1: OUT1
2: ouT2
3 to 4: Do not set this one

L] To use HBA for a three-phase load, both CT inputs can be assigned to the
same output.

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBA2) set value (P. 7-38)
e Heater break determination point 2 (P. 7-41)
e Heater melting determination point 2 (P. 7-42)
Engineering mode:
e Output assignment (P. 7-82)
e CT2 ratio (P. 7-116)
e Heater break alarm 2 (HBA2) type (P. 7-118)
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F46.

Heater break alarm 2 (HBA2) type
L C ‘j Use to select the Heater break alarm 2 (HBA2) type.
[Ny
Data range Factory set value
0: Heater break alarm 2 (HBA2) type A 0

The type A corresponds to the time- proportional
control output.

1: Heater break alarm 2 (HBA2) type B
The type B corresponds to the continuous control
output.

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBA2) set value (P. 7-38)
e Heater break determination point 2 (P. 7-41)
e Heater melting determination point 2 (P. 7-42)
Engineering mode:
¢ Output assignment (P. 7-82)
e CT2 ratio (P. 7-116)
e CT2 assignment (P. 7-117)
e Number of heater break alarm 2 (HBA?2) delay times (P. 7-118)

B Description of function
For function description, refer to Heater break alarm 1 (HBA1) type (P. 7-113).

F46.
Number of heater break alarm 2 (HBA2)
delay times
H' L3 To prevent producing a false alarm, the alarm function waits to produce an
oL C alarm status until the measured CT input value is in an alarm range for the
preset number of consecutive sampling cycles (Sampling cycle of CT input x 5).
Data range Factory set value
0to 255 5

Related parameters
Setup setting mode:
e Heater break alarm 2 (HBAZ2) set value (P. 7-38)
e Heater break determination point 2 (P. 7-41)
e Heater melting determination point 2 (P. 7-42)
Engineering mode:
e Output assignment (P. 7-82) e CT2 assignment (P. 7-117)
o CT2 ratio (P. 7-116) o Heater break alarm 2 (HBA?2) type (P. 7-118)

B Description of function
For function description, refer to Number of heater break alarm 1 (HBA1) delay times (P. 7-115).

7-118 IMRO1W16-E4



7.5 Engineering Mode

Function block 50 (F50.)

F C, B This is the first parameter symbol of Function block 50 (F50.).

F50.
Hot/Cold start

P ,_,l Use to select the start mode at power recovery.
Data range Factory set value
0: Hot start 1 2: Cold start 0
1: Hot start 2 3: STOP start

Related parameters
Operation mode:
¢ Auto/Manual transfer (P. 7-18)
Engineering mode:
e Start determination point (P. 7-120)
e Manipulated output value (MV1) at STOP mode,
Manipulated output value (MV2) at STOP mode (P. 7-132)
¢ Output limiter low (MV1), Output limiter low (MV2) (P. 7-135)
e Valve action at STOP (P. 7-156)

B Description of function

The operation of this instrument is not affected by a power failure of 20 ms or less. The control start
mode at power recovery after more than 20 ms power failure can be selected as follows.

::vtvlgpf‘gi?:rg Operation mode when power Output value when power
recovers failure recovers failure recovers
Hot start 1 Same as that before power failure | Near the output value before power failure occurs.
. Auto mode Value as aregult of control
Hot start 2 Same as that before power failure computation
Manual mode Output limiter low *

Cold start Manual Output limiter low *

Started in the control stop (STOP)
STOP start state regardless of the RUN mode Manipulated output value at STOP mode *

before power failure. '

Factory set value: Hot start 1
' If changed to RUN from STOP by RUN/STOP transfer after start, set to the operation mode before power
failure occurs.
% The result of control computation varies with the control response parameter.
3 If there is no Feedback resistance (FBR) input in Position proportioning PID control, the following results.
e Hot start 2 (Manual mode): No output (no control motor is driven)
¢ Cold start: No output (no control motor is driven)
¢ STOP start: In accordance with the setting of valve action at STOP

Continued on the next page.

IMRO1W16-E4 7-119



7.5 Engineering Mode

Continued from the previous page.

[[I7  If the 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).

F50.
Start determination point

Determination point always set to Hot start 1 when recovered from power

lC ' d I':l' failure.

Data range Factory set value

0 to Input span (The unit is the same as input value.) 3 % of input span
(0: Operation starts from any start state selected by
Hot/Cold start.)

Related parameter
Engineering mode:
e Hot/Cold start (P. 7-119)

B Description of function

e The start state is determined according to the Measured value (PV) level [deviation from set value]
at power recovery.

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.

Start determination point Start determination point
(minus side) (plus side)
Hot start 1, Hot start 2, Hot start 1 Hot start 1, Hot start 2,
Cold start or STOP start Cold start or STOP start
Low A High

Set value (SV) Start determination point setting
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F50.

External input type

RS Commu-
input nication

OPTION @ OPTION

LAn

IMRO1W16-E4

Use to select the type of external input.

Data range

Factory set value

0: Remote setting (RS) input
1: Intercontroller communication cascade control
2: Intercontroller communication ratio setting

0

[[L] Intercontroller communication cascade control or Intercontroller
communication ratio setting can be performed when the port of
Communication 2 is ready to be used and also the Communication 2
protocol (CMP2) is set to “2: Intercontroller communication.”

M When cascade control or ratio setting is performed, the master controller

is set to “0: Remote setting (RS) input.”

Set each slave controller to “1: Intercontroller communication cascade
control” or “2: Intercontroller communication ratio setting.”

I For the Remote setting (RS) input, refer to 6.8 Remote/Local Transfer

(P. 6-29).

=" For the cascade control, refer to 6.14.5 Cascade control function (P. 6-81).

I For the ratio setting, refer to 6.14.6 Ratio setting function (P. 6-89).

Related parameters

Operation mode:
e Remote/Local transfer (P. 7-19)

Engineering mode:
e Master channel selection (P. 7-122)

e Communication 1 protocol, Communication 2 protocol (P. 7-162)
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F50.
Master channel selection

Commu-
nication

OPTION

nCH

channel selection (MCH) of each slave controller.

Set the master controller address set by Device address2 (Add2) to Master

This setting is necessary for the slave controller to identify the master controller
when Intercontroller cascade control or Intercontroller ratio setting is performed.

Data range

Factory set value

0to 31 0

m This setting is valid when the master channel selection is set to
“1: Intercontroller communication cascade control” or “2: Intercontroller

’

communication ratio setting.’

Related parameters
Setup setting mode:

¢ Device address 2 (P. 7-47)
Engineering mode:

¢ External input type (P. 7-121)

Application: When used in the following condition
Intercontroller communication: Cascade control or ratio setting
Address 1: Master controller
Address 2 and Address 3: Slave controllers

Cascade control or Ratio setting via Intercontroller communication

Master controller

Address 1 External input type (C,.L\M).:
Set to 0 (Remote setting input).
Set the address by
Device address 2

(Add2) screen.

Master channel selection (MCH):
The Master channel selection is invalid.

Slave controller

Address 2

Set the address by

Slave controller

Address 3

Set the address by

Device address 2
(Add2) screen.

 —7

Device address 2
(Add2) screen.

N—

External input type (CAM):
Set to 1 (Intercontroller communication cascade control)
or 2 (Intercontroller communication ratio setting).
Master channel selection (MCH):
Set the address “1” of master controller.

Set the address of master controller set by Device
address 2 (Add2) screen to the master channel
selection.

External input type (CAM):

Master channel selection (MCH):

Set to 1 (Intercontroller communication cascade control)
or 2 (Intercontroller communication ratio setting).

Set the address “1” of master controller.

Set the address of master controller set by Device
address 2 (Add2) screen to the master channel
selection.

7-122
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F50.
SV tracking
‘l" - I_) To select Use/Unuse of SV tracking.
— Data range Factory set value
0: Unused 1
1: Used

Related parameter
Operation mode:

e Remote/Local transfer (P. 7-19)

B Description of function

With SV tracking function, when Remote/Local mode is transferred from Remote to Local, the set
value used in Remote mode before the mode transfer will be kept using in Local mode to prevent rapid

set value change.

Operation mode: Local —> Remote —> Local
Set value used Local set value Remote set value Local set value
SV tracking used Local set value # Remote set value | Local set value = Remote set value | Local set value = Remote set value
SV tracking unused | Local set value # Remote set value | Local set value = Remote set value | Local set value # Remote set value

Set value (SV)
A

Local

set value =

Remote

set value =

IMRO1W16-E4

NI

L P Time (t)

0

Remote/Local transferred point
(SV tracking used)

Set value (SV)

Local A
set value 2|
Remote i
set value =2 :
]
]
L P Time (t)
A
Remote/Local transferred point
(SV tracking unused)
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F50.
MV transfer function

': ‘LI ,l" - The Manipulated output value used for manual control is selected when the
o J Operation mode in changed to the Manual mode from the Auto mode.
Data range Factory set value
0: Manipulated output value (MV1 or MV2) in Auto 0
mode is used. (Balanceless/Bumpless
[Balanceless/Bumpless function] function)

1: When selected by Digital input (DI):
Manipulated output value (MV1 or MV2) in
previous Manual mode is used.

[MV transfer function]
When selected by front key:
Manipulated output value (MV1 or MV2) in
Auto mode is used.
[Balanceless/Bumpless function]

2: Manipulated output value (MV1 or MV2) in
previous Manual mode is used.
[MV transfer function]

Related parameters
SV setting & monitor mode:

e Manipulated output value at MV transfer (P. 7-11)
Operation mode:

¢ Auto/Manual transfer (P. 7-18)

& For the Balanceless/bumpless function, refer to 6.7 Auto/Manual
Transfer (P. 6-23).

F50.
PV transfer function

OuUrcC It is selected whether or not Measured value (PV) with the operation mode
[ transferred to Auto mode from Manual mode is used as Set value (SV).
It is possible to prevent a Manipulated output value (MV) from its sudden

change by substituting Measured value (PV) for Set value (SV).

Data range Factory set value

0: Unused 0
1: Used

Related parameter
Operation mode:
¢ Auto/Manual transfer (P. 7-18)
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Function block 51 (F51.)

F 5 ,l This is the first parameter symbol of Function block 51 (F51.).

F51.
Control action

0 E, Use to select the action type of control.
Data range Factory set value
0: Brilliant IT PID control (direct action) 1
1: Brilliant IT PID control (reverse action)
2: Brilliant IT Heat/Cool PID control [water cooling] If the control action is
3: Brilliant II Heat/Cool PID control [air cooling] specified by the model and
4: Brilliant IT Heat/Cool PID control [Cooling gain suffix code when ordering,
linear type] that control action becomes
5: Brilliant II Position proportioning PID control the factory set value.
(reverse action)
6: Brilliant II Position proportioning PID control
(direct action)

1t utput optional, Heat/Coo control and Position
L] with O 2 (OUT2) optional, Heat/Cool PID 1 and Positi
proportioning PID control can be set.

B Description of function

® PID control (direct action)
The Manipulated output value (MV) increases as the Measured value (PV) increases.
This action is used generally for cool control.

® PID control (reverse action)
The Manipulated output value (MV) decreases as the Measured value (PV) increases.
This action is used generally for heat control.

MV MV
A A

> PV » PV
Direct action Reverse action
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® Heat/Cool PID control
In Heat/Cool control, only one controller enables heat and cool control. For example, this is effective
when cool control is required in extruder cylinder temperature control.

Water cooling/Air cooling:  The algorithm assuming plastic molding machine Heat/Cool control
is employed. Even in equipment provided with a cooling mechanism
having nonlinear characteristics, it responds quickly to attain the
characteristic responding to the set value with small overshooting.

Cooling gain linear type: The algorithm assuming applications without nonlinear cooling
capability is employed.
Manipulated output
value (MV) Proportional band Proportional band
[heat-side] [cool-side]
100 % /T
/
Manipulated output / Manipulated output
value (MV1) /| value (MV2)
[heat-side] / [cool-side]
/
0% ra » Temperature
Set value
(8v)
OL: Overlap oL DB DB: Deadband
« >

® Position proportioning PID control
Position proportioning PID control converts the control output value of the controller into the
corresponding signal to control a motor driven valve (control motor) and then performs temperature
control of a controlled object by regulating fluid flow. In Position proportioning PID control of this
controller, it is possible to select the presence or absence of Feedback resistance (FBR) input which
monitors the degree of valve opening (necessary to be selected when ordering). In addition, the
direct action or reverse action can be selected.

[Connection example] , FB100
OUT1 (open-side)

° |
O
Power supply to OUT2 (close-side)

control motor E

When the Feedback resistance
(FBR) is provided, terminal
numbers from 16 to 18 can be

)]
3 [=]

&I ]

availed. | |+

CLOSE TC

WIPER

OPEN ~ |

Control motor Ij
Liquid >4
iquids —=
X | Controlled object
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The details of setting differ depending on the presence or absence of Feedback resistance (FBR) input.

When the Feedback resistance (FBR) is provided:
¢ High/Low limit of valve position (limit value of FBR input) can be set.
[Output limiter high, Output limiter low]

o The valve position can be manually changed. [Manipulated output value (MV) setting in Manual mode]

e The feedback adjustment is necessary. [Feedback adjustment preparation]

¢ Action taken when Feedback resistance (FBR) input breaks can be selected.
[Action at Feedback resistance (FBR) input error]|

e Output value (FBR input) with the output turned on or off when the Autotuning (AT) function is
executed can be restricted. [Output value with AT turned on, Output value with AT turned off]

e The close-side (or open-side) output remains ON when the valve position is fully closed (or opened).
[Action at saturated output]

When the Feedback resistance (FBR) is not provided:
e Control motor operation can be restricted by the Integrated output limiter. [Integrated output limiter]
e The UP/DOWN key is used to output opening or closing signal in Manual mode.

UP key (open-side): While the UP key is being pressed, open-side output (OUT1) is output
continuously. Releasing the UP key turns off the output on the open-side
to hold the opened state at that time.

DOWN key (close-side): While the DOWN key is being pressed, close-side output (OUT2) is
output continuously. Releasing the DOWN key turns off the output on the
closed-side to hold the opened state at that time.

Parameter Valid/Invalid depending on the presence or absence of FBR input (x: Valid, —: Invalid)
Parameter When the Feedback resistance | When the Feedback resistance
(Engineering mode) (FBR) input is provided (FBR) input is not provided
Manipulated output value (MV1) at STOP mode X -
Output limiter high [MV1] X =

Output limiter low [MV1]

Output value with AT turned on X =
Output value with AT turned on

Open/Close output neutral zone *

Open/Close output differential gap *

Feedback adjustment

X
X
Action at Feedback resistance (FBR) input error X =
X
X

Control motor time *

Integrated output limiter =
Valve action at STOP* X

X | X[ X

Action at saturated output X -

* Always set this item regardless of the presence or absence of opening Feedback resistance (FBR) input.
L] Position proportioning PID control can be performed if two output points are selected when
ordering.

L]  When the control action is the Position proportioning PID control, the Startup tuning (ST) is
not availed. In addition, the Output change rate limiter is invalid.

& For the setting method of position Position proportioning PID control, refer to 6.12 Position
Proportioning PID Control (P. 6-43).
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7-128

Brilliant Il PID control

PID control is a control method of achieving stabilized control result by setting P (Proportional band),
I (Integral time) and D (Derivative time) constants, and is widely used. However with this PID control

if P, I and D values are set to focus on “better response to control set value change,
external disturbance” deteriorates. In contrast, if PID values are set to focus on “better response to

response to

EE N3

external disturbance,” “response to control set value change” deteriorates. In brilliant II PID control a
form of “response to control set value change” can be selected from among Fast, Medium and Slow
with PID constants remaining unchanged so as to be in good “response to external disturbance.” 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 Heat/Cool PID control.

Ordinary PID

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 r Set value \//\\_//\”

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 //\\./AVA Set value \//\
Brilliant Il PID control
Response to set value change Response to disturbance change
Z Fast
Medium
Set value M Set value \//\
Slow

Restriction of undershooting when the set value (SV) is lowered

The undershoot factor
is small.

Set value

The undershoot factor
is large.
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F51.

Integral/Derivative time decimal point position

)
|

0

dP

F51.

Use to select a Decimal point position of Integral time and Derivative time.

Data range Factory set value

0: 1 second setting (No decimal place) 0
1: 0.1 seconds setting (One decimal place)

Related parameters
(Item whose position of the decimal point is automatically converted if the
position of the decimal point is changed.)
Parameter setting mode:

o Integral time [heat-side] (P. 7-28) e Integral time [cool-side] (P. 7-30)

¢ Derivative time [heat-side] (P. 7-28) e Derivative time [cool-side] (P. 7-31)
Engineering mode:

e Integral time limiter (high) [heat-side] (P. 7-145)

e Integral time limiter (low) [heat-side] (P. 7-145)

e Derivative time limiter (high) [heat-side] (P. 7-146)

e Derivative time limiter (low) [heat-side] (P. 7-146)

e Integral time limiter (high) [cool-side] (P. 7-148)

e Integral time limiter (low) [cool-side] (P. 7-148)

e Derivative time limiter (high) [cool-side] (P. 7-149)

e Derivative time limiter (low) [cool-side] (P. 7-149)

Derivative gain

diA

IMRO1W16-E4

Use to set a gain used for the derivative action in PID control. Derivative gain
should not be changed under ordinary operation.

Data range Factory set value
0.1 to 10.0 6.0

L] Under ordinary operation, it is not necessary to change the factory set
value.

Related parameters
Parameter setting mode:

e Derivative time [heat-side] (P. 7-28) e Derivative time [cool-side] (P. 7-31)
Engineering mode:

e Derivative time limiter (high) [heat-side] (P. 7-146)

e Derivative time limiter (low) [heat-side] (P. 7-146)

e Derivative time limiter (high) [cool-side] (P. 7-149)

e Derivative time limiter (low) [cool-side] (P. 7-149)
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F51.
ON/OFF action differential gap (upper)
ON/OFF action differential gap (lower)

ON/OFF action differential gap (upper):
Use to set the ON/OFF control differential gap (upper).
ON/OFF action differential gap (lower)

_ L))
oHH

L)
oL Use to set the ON/OFF control differential gap (lower).
Data range Factory set value
TC/RTD inputs: 1
0 to Input span (Unit: °C [°F])
Voltage (V)/Current (I) inputs: 0.1 % of input span
0.0 to 100.0 % or input span

Related parameter
Parameter setting mode:
e Proportional band [heat-side] (P. 7-27)

B Description of function

ON/OFF control is possible when the Proportional band is set to “0” or “0.0.” 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.

A
Differential gap
(Upper)
Set value (SV)

Differential gap
(Lower)

Manipulated output| “g | oFF ON OFF ON OFF

value (MV)

P Time
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F51.
Action (high) at input error
Action (low) at input error

0_uc Action (high) at input error:

rooc Use to select the action when the measured value reaches the Input error
determination point (high).

P M _C Action (low) at input error:

e Use to select the action when the measured value reaches the Input error
determination point (low).
Data range Factory set value

0: Normal control 0

1: Manipulated output value at input error

Related parameters
Engineering mode:
e Input error determination point (high),
Input error determination point (low) (P. 7-76)
e Manipulated output value at input error (P. 7-132)

B Description of function

Input Error Determination:
Example: Input range: 0to 400 °C
Input error determination point (high): 300 °C
Input error determination point (low): 50 °C

Differential gap
(0.1 % of span)

Action area at input error " Action area at input error
T T
0°C 50 °C 300 °C 400 °C
| JAN A
Input error determination point Input error determination point
(low) (high)
Input range
<
(Within input scale range)
Manipulated output value Manipulated output value
at input error ¢ Auto mode at input error
Manipulated output value (MV) >
obtained by PID control
Select one of these e Manual mode Select one of these

Manipulated output value (MV)
at manual setting

< < > >

PID control output PID control output

[Manipulated output action at input error]

e Auto mode
Selected to the Manual mode just when determined to be at input error to output the manipulated
output value set by the Manipulated output value at input error.

e Manual mode
Not selected to the Manipulated output value at input error even if determined to be at input error.

When selected to RUN (control start) with any input error (burnout, etc.) occurring at STOP
(control stop), not selected to the Manipulated output value at input error (both in Auto and
Manual modes).
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F51.
Manipulated output value at input error

FI q ,- When the measured value reaches Input error determination point and Action at
input error is set to “l: Manipulated output value at input error,” this

manipulated value is output.

Data range Factory set value

—105.0 to +105.0 % 0.0

L] The actual output value becomes the value restricted by the Output limiter.

L1 When the control action is the Position proportioning PID control:
When there is no Feedback resistance (FBR) input or the same input
breaks, action taken at that time is in accordance with the Valve action

setting at STOP.

Related parameters

Engineering mode:
e Action (high) at input error, Action (low) at input error (P. 7-131)
e Output limiter high (MV1), Output limiter low (MV1) (P. 7-135)
¢ Valve action at STOP (P. 7-156)

F51.
Manipulated output value (MV1) at STOP mode

Manipulated output value (MV2) at STOP mode

Manipulated output value to be output at STOP (control stop)

g

Data range Factory set value

_ |
I I
,3 ~5.0 to +105.0 % -5.0

[
Ll

_||Z||
oz

—

LI When the control action is the Position proportioning PID control:
Only when there is Feedback resistance (FBR) input and it does not
break, the Manipulated output value (MV1) at STOP (mode) is output.

Related parameter
Operation mode:
e RUN/STOP transfer (P. 7-21)
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F51.
Output change rate limiter (up) [MV1]
Output change rate limiter (down) [MV1]
Output change rate limiter (up) [MV2]
Output change rate limiter (down) [MV2]

Use to set the Output change rate limiter (upward side) to limit of the variation

—
——

orL of output is set. Use to set the Output change rate limiter (down).
or ‘_,l Data range Factory set value
= 0.0 to 100.0 %/second of manipulated output 0.0
(0.0: OFF)

0
=
L
L
I

1] Invalid when the control action is the Position proportioning PID control.

O
=
o_
(|

Related parameters
Engineering mode:
e Output limiter high (MV1), Output limiter low (MV1),
Output limiter high (MV2), Output limiter low (MV2) (P. 7-135)

B 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 effective.

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) =)

0.0to
100.0 % of

Sudden MV h
variation of manipulated
output 1second output

Manipulated output (MV) =

Output limiter low Set the amount of increase given to the
0% 7'y operation output in the 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).
Continued on the next page.
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Continued from the previous page.

[[L]  If the output change rate is set smaller, it will cause slow control response and affect
derivative action.

Ll When the Output change rate limiter is used, you may not be able to obtain appropriate PID
constants by Autotuning.

L1l The Output change rate limiter is particularly effective when a sudden MV change may
create uncontrollable situation cause a large current flow. Also, it is very effective current
output or voltage output is used as control output.

7-134 IMRO1W16-E4



7.5 Engineering Mode

F51.

Output limiter high (MV1) Output limiter high (MV2)
Output limiter low (MV1) Output limiter low (MV2)

Output limiter high (MV2): 105.0

) Output limiter high (MV1):
oL Use to set the high limit value of Manipulated output (MV 1) [heat-side].
Output limiter low (MV1):
0 ,‘_ Use to set the low limit value of Manipulated output (MV1) [heat-side].
Output limiter high (MV2):
| L Use to set the high limit value of Manipulated output (MV2) [cool-side].
oL Output limiter low (MV2):
Use to set the low limit value of Manipulated output (MV2) [cool-side].
(] l'_ l‘_ Data range Factory set value
Output limiter high (MV1): 105.0

Output limiter low (MV1) to 105.0 %

Output limiter low (MV2) to 105.0 %

Output limiter low (MV1): -5.0

Output limiter low (MV2): -5.0

—5.0 % to Output limiter high (MV1)

—5.0 % to Output limiter high (MV2)

L] When the control action is the Position proportioning PID control:

Only when there is opening Feedback resistance (FBR) input and it
does not break, the output limiter becomes valid.

Related parameters
SV setting & monitor mode:

e Manipulated output value at MV transfer (P. 7-11)

Engineering mode:

e Manipulated output value at input error (P. 7-132)

¢ Output change rate limiter (up) [MV1], Output change rate limiter (down) [MV1],
Output change rate limiter (up) [MV2],
Output change rate limiter (down) [MV2] (P. 7-133)

¢ Output value with AT turned on, Output value with AT turned off (P. 7-143)

B Description of function
This is the function which restricts the high and low limits of Manipulated output values (MV).

Manipulated output value (MV)
100 %=>

The Manipulated output value
is not produced within this
range.

Output limiter high=>»

Manipulated output value (MV)

Output limiter low=>
The Manipulated output value is not
produced within this range.

0 %=> Time

[ Output limiter is available for ON/OFF action.

IMRO1W16-E4
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F51.
Derivative action

r Fl Use to select the action of derivative term.
(g
Data range Factory set value
0: Measured value derivative 0

1: Deviation derivative

L[] In Position proportioning PID control, action becomes Measured value
derivative regardless of the setting.

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

B Description of function

Measured value derivative: PID control putting much emphasis on response most adaptive to fixed
set point control (mode)

Measured value derivative (PID control)

Overshoot i @Disturbance

Set value (SV) o
ﬁDisturbance

I Measured value (PV)

Deviation derivative: PID control putting much emphasis on follow-up most adaptive to ramp
control or cascade control using a ratio of setting change limiter, etc. It is
effective to follow-up at powering up a load or restrict the amount of
overshooting when changed to Soak from Ramp.

Deviation derivative (PID control)

Follow-up

Measured value (PV)

Follow-up
Set value (SV)
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F51.
Undershoot suppression factor

11 This is a factor to suppress undershoot on the cool side.

L

LM

Data range Factory set value

0.000 to 1.000 Water cooling:  0.100

Air cooling: 0.250

Cooling gain linear type:
1.000

[ The Undershoot suppression factor is invalid even if set when control is
not in Heat/Cool PID control.

Related parameter
Engineering mode:
¢ Control action (P. 7-125)

B Description of function

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.

T
Set value (SV) A
v XS

The undershoot factor
is large.

[EE 1f 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.
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F51.
Overlap/Deadband reference point

d b ,D ,l:/ Adjust the Overlap/Deadband reference point at Heat/Cool PID control.

Data range Factory set value
0.0 to 1.0 0.0

1] Overlap/Deadband reference point can only be adjusted when the control
method is Heat/Cool PID control.

Related parameter

Parameter setting mode: Engineering mode:
e Proportional band [heat-side] (P. 7-27) e Control action (P. 7-125)
e Proportional band [cool-side] (P. 7-30)
¢ Overlap/Deadband (P. 7-32)

B Description of function

Each Set value (SV) for the Heat/Cool PID control becomes the Overlap/Deadband reference point.

e When setting 0.0, Overlap/Deadband reference point is at 0 % of the output at Proportional band
[heat-side].

e When setting 0.5, Overlap/Deadband reference point is at the midpoint of the Overlap/Deadband.

e When setting 1.0, Overlap/Deadband reference point is at 0 % of the output at Proportional band
[cool-side].

MV Proportional band Proportional band
[heat-side] [cool-side]
100 % P Deadband _ ‘
Heat-side 1.0 > Cool-side
output value 05 output value
|
0% Temp.
Setvalue Setvalue Set value
(8V) (8V) (8Vv)
{ dglF(;A} { dSZA} { d?T)A } dbPA: Overlap/Deadband reference point

Example: Difference in Overlap/Deadband reference point
[Overlap/Deadband reference point: 0.0 ]

MV Proportional band  Proportional band MV
[heat-side] [cool-side]
l—> «—>]
100 % — 100 %
Heat-side Cool-side Heat-side Cool-side
output value output value output value output value
0% »Temp. 0% A » Temp.
Set value (SV) Set value (SV)
[dbPA] [dbPA]
Deadband dbPA: Overlap/Deadband reference point Overl
‘—> verlap
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[Overlap/Deadband reference point: 0.5 ]

MV Proportional band  Proportional band MV
[heat-side] [cool-side]
> «—»
100 % Vanlally’ 100 % —
’ /7
s /
/7 4
Heat-side , Cool-side Heat-side Cool-side
output value , output value output value + | output value
/, l/
0% A/ »Temp. 0% AI »Temp.
Set value Set value
(sv) (8Vv)
[dbPA] dbPA: Overlap/Deadband reference point [dbPA]
ADeadban(i AOverIap‘
and - - - - Position of Proportional band when Deadband is 0.
[Overlap/Deadband reference point: 1.0 ]
Position of
MV Proportional band  Proportional band MV Proportional band
[heat-side] [cool-side] when Deadband is 0.
> <«
100 % 100 %
Heat-side /" Cool-side Heat-side Cool-side
output value output value output value output value
0% A > Temp. 0% A > Temp.
Position of Proportional Set value (SV) . Set value (SV)
band when Deadband [dbPA] dbPA: Overlap/Deadband reference point [dbPA]
is 0.
Qeadband Overlap

[L]  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.

IMRO1W16-E4
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Function block 52 (F52.)

'C l_“, “__': This is the first parameter symbol of Function block 52 (F52.).
F52.
AT bias
F,I =L Use to set a bias to move the set value only when Autotuning (AT) is activated.
— Data range Factory set value

—Input span to +Input span 0

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

B Description of function

The AT bias is used to prevent overshoot during Autotuning in the application which does not allow
overshoot even during Autotuning. RKC 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
\/ N4

AT point =

» Time
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F52.
AT cycles

aorr
I L

Il

B Example

The number of ON/OFF cycles is selected when the Autotuning (AT) function

is executed.

Data range

Factory set value

0: 1.5 cycles
1: 2.0 cycles
2: 2.5 cycles

3: 3.0 cycles

1

Related parameter

Operation mode:

e PID/AT transfer (P. 7-15)

When the AT cycle is set to 1.5 cycle and the Autotuning (AT) function is executed just after the

power is turned on.

Measured value (PV)

Set value (SV) =&

IMRO1W16-E4

A

AT cycle: 1.5

AT cycle: 1.0
¢

>

~

AN
\/\/

\ Start the PID computation in accordance with

PID parameters Elculated by AT.

P Time

()
AT start

A
AT end
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F52.
AT differential gap time

’Cl [y Use to set an ON/OFF action differential gap time for Autotuning (AT). This
1 . : . .
function prevents the AT function from malfunctioning caused by noise.

Data range Factory set value
0.0 to 50.0 seconds 10.0

Related parameter
Operation mode:
e PID/AT transfer (P. 7-15)

B Description of function

In order to prevent the output from chattering due to the fluctuation of a Measured value (PV) caused
by noise during Autotuning, the output on or off state is held until AT differential gap time has passed
after the output on/off state is changed to the other.
Set AT differential gap time to “1/100 x Time required for temperature rise.”
[Example]
A: AT cycle time when the AT differential gap time is set to 0.0 second
The output chatters due to the fluctuation of the Measured value (PV) caused by noise, and
Autotuning (AT) function is not able to monitor appropriate cycles to compute suitable PID
values.
B: AT cycle time when the AT differential gap time is set to “Time corresponding to 0.25 cycles.”
The fluctuation of a Measured value (PV) caused by noise is ignored and as a result Autotuning
(AT) function is able to monitor appropriate cycles to compute suitable PID values.

Measured value (PV)

Fluctuation of measured value (PV)
caused by noise

Set value (SV) =2

P Time

»

AT start A
AT differential gap time

[[L]  The factory set value of the AT cycle is 2 cycles.
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F52.
Output value with AT turned on
Output value with AT turned off

- _ _ Output value with AT turned on:
noar This parameter is for limiting the Manipulated output value (ON side) while
the Autotuning (AT) function is being executed.
H ,'- ] F Output value with AT turned off:

This parameter is for limiting the Manipulated output value (OFF side) while
the Autotuning (AT) function is being executed.

Data range Factory set value
Output value with AT turned on: 105.0
Output value with AT turned off to +105.0 %
Output value with AT turned off: -105.0
—105.0 % to Output value with AT turned on

[} The actual output value becomes the value restricted by the output limiter.

LL] When the control action is the Position proportioning PID control:
Only when there is Feedback resistance (FBR) input and it does not break,
the output value with AT turned on or output value with AT turned off
becomes valid.
Output value with AT turned on:
High limit value for Feedback resistance input while the Autotuning
(AT) function is being executed
Output value with AT turned off:
Low limit value for Feedback resistance input while the Autotuning
(AT) function is being executed

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Engineering mode:
e Output limiter high (MV1), Output limiter low (MV1),
Output limiter high (MV2), Output limiter low (MV2) (P. 7-135)

B Plus (+)/Minus (-) setting when in Heat/Cool PID control

Set the output value with AT | Output value with the heat-side turned on = Output value with AT turned on
turned on to a plus (+) value. | Output value with the heat-side turned off = Output limiter low (MV1) [heat-side]
Set the output value with AT | Output value with the cool-side turned on = Output value with AT turned off
turned off to a minus (-) value. | Output value with the cool-side turned off = Output limiter low (MV2) [cool-side]
Set the output values with AT | The Autotuning (AT) function is executed only on the heat-side.

turned on and off to plus (+) | Output value with the heat-side turned on = Output value with AT turned on
values. Output value with the heat-side turned off = Output value with AT turned off
(Output value with AT turned on > Output value with AT turned off)

Set the output values with AT | The Autotuning (AT) function is executed only on the cool-side.

turned on and off to minus (=) | Output value with the cool-side turned on = Output value with AT turned off
values. Output value with the cool-side turned off = Output value with AT turned on
(Output value with AT turned on > Output value with AT turned off)
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F52.

Proportional band limiter (high) [heat-side]
Proportional band limiter (low) [heat-side]

I I

o

[ ,l Ll Proportional band limiter (high) [heat-side]:
— Use to set the high limit value of Proportional band [heat-side].
) Proportional band limiter (low) [heat-side]:
L Use to set the low limit value of Proportional band [heat-side].

The Proportional band [heat-side] range is restricted while the Startup tuning
(ST) and Autotuning (AT) functions are being executed.

Data range

Factory set value

TC/RTD inputs:

0 (0.0, 0.00) to Input span (Unit: °C [°F])

The Decimal point position for data differs

depending on the Decimal point position
‘Voltage (V)/Current (I) inputs:

0.0 to 1000.0 % of input span

Proportional band limiter (high):
Input span
Proportional band limiter (low):
0 (0.0, 0.00)

Proportional band limiter (high):
1000.0 %
Proportional band limiter (low):
0.0 %

Related parameters

Operation mode:

e PID/AT transfer (P. 7-15)

e Startup tuning (ST) (P. 7-16)

Parameter setting mode:

e Proportional band [heat-side] (P. 7-27)

Engineering mode:

e Decimal point position (P. 7-73)
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F52.
Integral time limiter (high) [heat-side]
Integral time limiter (low) [heat-side]

l' ‘I H Integral time limiter (high) [heat-side]:

— Use to set the high limit value of Integral time [heat-side].
)1 Integral time limiter (low) [heat-side]:
I LL Use to set the low limit value of Integral time [heat-side].

The Integral time [heat-side] range is restricted while the Startup tuning (ST)
and Autotuning (AT) functions are being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Integral time limiter (high):
3600
Integral time limiter (low):
0

L[] The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LL] If the Autotuning (AT) function is executed when the Integral time
limiter (high) [heat-side] is set at “0” or “0.0,” P and D values suitable to
PD control (heat-side) are computed (excluding the Position
proportioning PID control).

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
e Startup tuning (ST) (P. 7-16)
Parameter setting mode:
e Integral time [heat-side] (P. 7-28)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-129)
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F52.
Derivative time limiter (high) [heat-side]
Derivative time limiter (low) [heat-side]

CH H Derivative time limiter (high) [heat-side]:

— Use to set the high limit value of Derivative time [heat-side].
NN Derivative time limiter (low) [heat-side]:
UL L Use to set the low limit value of Derivative time [heat-side].

—

The Derivative time [heat-side] range is restricted while the Startup tuning (ST)
and Autotuning (AT) functions are being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Derivative time limiter (high):
3600
Derivative time limiter (low):
0

L[] The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LY If the Autotuning (AT) function is executed when the Derivative time
limiter (high) [heat-side] is set at “0” or “0.0,” P and I values suitable to
PI control (heat-side) are computed.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
e Startup tuning (ST) (P. 7-16)
Parameter setting mode:
e Derivative time [heat-side] (P. 7-28)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-129)
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F52.

Proportional band limiter (high) [cool-side]
Proportional band limiter (low) [cool-side]

Fcl

[
H

] _ |
Pcl

|
[

IMRO1W16-E4

Proportional band limiter (high) [cool-side]:
Use to set the high limit value of Proportional band [cool-side].

Proportional band limiter (low) [cool-side]:
Use to set the low limit value of Proportional band [cool-side].

The Proportional band [cool-side] range is restricted while the Autotuning (AT)

function is being executed.

Data range Factory set value
TC/RTD input: Proportional band limiter (high):
1 (0.1, 0.01) to Input span (Unit: °C [°F]) Input span

Proportional band limiter (low):

The Decimal point position for data differs
1(0.1,0.01)

depending on the Decimal point position
(PGdP).

Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of input span

Proportional band limiter (high):
1000.0 %
Proportional band limiter (low):
0.1%

L] The Proportional band limiter (high) [cool-side] and Proportional band
limiter (low) [cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Proportional band [cool-side] (P. 7-30)
Engineering mode:
e Decimal point position (P. 7-73)
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F52.
Integral time limiter (high) [cool-side]
Integral time limiter (low) [cool-side]

L Integral time limiter (high) [cool-side]:

Use to set the high limit value of Integral time [cool-side].
) Integral time limiter (low) [cool-side]:
I LLL Use to set the low limit value of Integral time [cool-side].

The Integral time [cool-side] range is restricted while the Autotuning (AT)
function is being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Integral time limiter (high):
3600
Integral time limiter (low):
0

L] The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

Ll If the Autotuning (AT) function is executed when the Integral time
limiter (high) [cool-side] is set at “0” or “0.0,” P and D values suitable to
PD control (cool-side) are computed.

LL] The Integral time limiter (high) [cool-side] and Integral time limiter (low)
[cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Integral time [cool-side] (P. 7-30)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-129)
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F52.
Derivative time limiter (high) [cool-side]
Derivative time limiter (low) [cool-side]

dl- 'l H Derivative time limiter (high) [cool-side]:

—— Use to set the high limit value of Derivative time [cool-side].
Derivative time limiter (low) [cool-side]:
- Use to set the low limit value of Derivative time [cool-side].

|

]

—

cL

—
—

The Derivative time [cool-side] range is restricted while the Autotuning (AT)
function is being executed.

Data range Factory set value
0 to 3600 seconds or 0.0 to 1999.9 seconds Derivative time limiter (high):
3600
Derivative time limiter (low):
0

L[] The Decimal point position for data differs depending on the
Integral/Derivative time decimal point position.

LLY If the Autotuning (AT) function is executed when the Derivative time
limiter (high) [cool-side] is set at “0” or “0.0,” P and I values suitable to
PI control (cool-side) are computed.

L] The Derivative time limiter (high) [cool-side] and Derivative time limiter
(low) [cool-side] are valid only during Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Derivative time [cool-side] (P. 7-31)
Engineering mode:
e Integral/Derivative time decimal point position (P. 7-129)
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F52.
Proportional band adjusting factor [heat-side]

Proportional band adjusting factor [cool-side]

’D 0 Proportional band adjusting factor [heat-side]:
nu This is a factor which is multiplied by the Proportional band [heat-side]

computed by executing the Autotuning (AT) function.

ID C lEl’ Ll' Proportional band adjusting factor [cool-side]:
This is a factor which is multiplied by the Proportional band [cool-side]

computed by executing the Autotuning (AT) function.

Factory set value
1.00

Data range

0.01 to 10.00 times

L[] The Proportional band adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)

Parameter setting mode:
e Proportional band [heat-side] (P. 7-27)
¢ Proportional band [cool-side] (P. 7-30)

F52.
Integral time adjusting factor [heat-side]

Integral time adjusting factor [cool-side]

Integral time adjusting factor [heat-side]:
This is a factor which is multiplied by the Integral time [heat-side] computed

by executing the Autotuning (AT) function.

,' C ,‘-,' Ll' Integral time adjusting factor [cool-side]:
— This is a factor which is multiplied by the Integral time [cool-side] computed

by executing the Autotuning (AT) function.

] |
| AJ

Factory set value
1.00

Data range

0.01 to 10.00 times

[L] The Integral time adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)

Parameter setting mode:
e Integral time [heat-side] (P. 7-28)

e Integral time [cool-side] (P. 7-30)
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F52.

Derivative time adjusting factor [heat-side]

Derivative time adjusting factor [cool-side]

dAd

dcHJ

IMRO1W16-E4

Derivative time adjusting factor [heat-side]:
This is a factor which is multiplied by the Derivative time [heat-side]

computed by executing the Autotuning (AT) function.

Derivative time adjusting factor [cool-side]:
This is a factor which is multiplied by the Derivative time [cool-side]

computed by executing the Autotuning (AT) function.

Factory set value
1.00

Data range

0.01 to 10.00 times

[l]] The Derivative time adjusting factor [cool-side] is valid only during
Heat/Cool PID control.

Related parameters
Operation mode:
e PID/AT transfer (P. 7-15)
Parameter setting mode:
e Derivative time [heat-side] (P. 7-28)
e Derivative time [cool-side] (P. 7-31)
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Function block 53 (F53.)

CCO This is the first parameter symbol of Function block 53 (F53.).
= Only when Position proportioning PID control is selected, the parameters in this

block are valid.
In addition, if no Feedback resistance (FBR) input is specified when ordering,
there are parameters which will become invalid even when set.

F53.
Open/Close output neutral zone

(_,I ‘ _,I ‘L' Use to set Open/Close output neutral zone.
— Data range Factory set value
0.1 to 10.0 % of output 2.0

Related parameters

Engineering mode:
e Open/Close output differential gap (P. 7-153)
e Action at feedback resistance (FBR) input error (P. 7-153)
e Feedback adjustment (P. 7-154)

B Description of function

The neutral zone is used to prevent a control motor from repeating ON/OFF too frequently. When the
PID computed output value is within the neutral zone, the controller will not output the MV to a
control motor.

Sampling cycle
I I

Addition of +AMV {

Neutral zone The controller does not output
the AMV to a control motor when
the PID computed output value

is within the neutral zone.

|
I
I
|
1
|
|

Addition of _Ale

Open T

*
Close l The open-side output is ON

The close-side output is ON
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F53.
Open/Close output differential gap

ouc Use to set differential gap of Open/Close output used in the Position
JIJ proportioning PID control.
Data range Factory set value
0.1 to 5.0 % of output 1.0

Related parameters

Engineering mode:
¢ Open/Close output neutral zone (P. 7-152)
e Action at feedback resistance (FBR) input error (P. 7-153)
e Feedback adjustment (P. 7-154)

B Description of function

The Open/Close output differential gap prevents output ON/OFF chattering caused by fluctuation of
feedback resistance input.

Neutral zone —p

Open side OFF

Close side OFF

I
MV1: Manipulated output value
Differential gap of

Open/Close output

F53.

Action at Feedback resistance (FBR) input error
L{ ;_, r Use to select an action at the Feedback resistance (FBR) input break.
Data range Factory set value
0: Action depending on the value action at STOP 0
1: Control action continued

Related parameters
Engineering mode:
e Open/Close output neutral zone (P. 7-152)
¢ Open/Close output differential gap (P. 7-153)
e Feedback adjustment (P. 7-154)
¢ Valve action at STOP (P. 7-156)
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F53-
Feedback adjustment
ID 0 5 Feedback adjustment function is to adjust controller’s output value to match the

Feedback resistance (FBR) of the control motor.

After the adjustment, the Manipulated output value of 0 to 100 % obtained after
PID computation matches the valve position signal of the fully closed position
to the fully opened position [Feedback resistance (FBR) input] sent from the
control motor. The adjustment have to be completed before starting operation.
Always make sure that the wiring is correct and the control motor operates
normally before the adjustment. (Refer to P. 7-126)

In addition, if opening adjustment is performed, the control motor time is
automatically computed. However, if the time thus computed is less than
5 seconds, no set value is updated.

Data range Factory set value

0 (AdJ): Adjustment end —
1 (oPn): During adjustment on the open-side
2 (£L5): During adjustment on the close-side

B Adjustment procedure

At the Adjustment preparation screen, press the shift key for 5 seconds to start the adjustment.

The display automatically returns to the Adjustment preparation screen after the adjustment is
completed.

P C Adjustment preparation screen
oJ

Add

\l/Press the shift key for 5 seconds.

F, C Adjustment screen for open direction.
oJ

oPn
\l/AutomaticaIIy

P C Adjustment screen for close direction.
o

(LS

Automatically

(Adjustment end)

[I] Display returns to the PV/SV monitor screen if no key operation is performed within
1 minute (except during the feedback adjustment).
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F53.

Control motor time
- r This is the time required until the control motor is fully opened from its fully
rai closed state.

Data range Factory set value
5 to 1000 seconds 10

[1] If opening adjustment is performed, the Control motor time is
automatically computed. However, if the time thus computed is less than
5 seconds, no set value is updated.

Related parameter
Engineering mode:
e Integrated output limiter (P. 7-155)

F53.
Integrated output limiter

This is a restricted value when the output on the open or closed side is
integrated. If the output on the open (or closed) side is output in succession, it is
integrated and if the result reaches the Integrated output limiter value, the output
on the open (or closed) side is turned off. In addition, if the output on the open
(or closed) side is reversed, the integrated value is reset.

]

=
-
-

]

Data range Factory set value

0.0 to 200.0 % of control motor time 150.0
(0.0: Integrated output limiter function OFF)

m The Integrated output limiter is invalid when the Feedback resistance
(FBR) input was used.

Related parameter
Engineering mode:
¢ Control motor time (P. 7-155)

B Setting example

If control is started at the fully closed state when the control motor time is set at 10 seconds and the
Integrated output limiter value is set at 100 %, the following results.

The output on the open-side The output on the open-side The output on the close-side is
is output for 3 seconds. is output for 5 seconds. output for 2 seconds, and the
integrated output value of open-
Open-side side integrated Open-side side integrated side is reset at once.
[value: 30 % ] [value: 80 % ] Next, the output on the close-side
starts being integrated.

(New close-side integrated value
becomes 20 %.)

IMRO1W16-E4 7-155



7.5 Engineering Mode

F53.
Valve action at STOP

0l Select the valve action when Feedback resistance (FBR) input is disabled or
Ui “0 (Action depending on the value action setting at STOP)” is set for the action
when a Feedback resistance (FBR) input break occurs.
Data range Factory set value
0: Close-side output OFF, Open-side output OFF 0

1: Close-side output ON, Open-side output OFF
2: Close-side output OFF, Open-side output ON

Related parameter
Engineering mode:
e Action at Feedback resistance (FBR) input error (P. 7-153)

F53.

Action at saturated output
l_/ /q q Set to maintain ON state for the close-side (or open-side) output when the valve
JM113J0 o

position is fully closed (or opened).
Data range Factory set value
0: Invalid (The close-side [or open-side] output turns to OFF 0

when the valve position is fully closed [or opened]).
1: Valid (The close-side [or open-side] output remains ON
state when the valve position is fully closed [or opened]).

Related parameter
Engineering mode:
e Action at Feedback resistance (FBR) input error (P. 7-153)

B Description of function

[When the Action at saturated output is invalid]
The close-side output turns OFF when the valve position is fully closed (FBR input value < 0 %). *
The open-side output turns OFF when the valve position is fully opened (FBR input value > 100 %). *

[When the Action at saturated output is valid]
The close-side output remains ON when the valve position is fully closed (FBR input value < 0 %). *
The open-side output remains ON when the valve position is fully opened (FBR input value > 100 %). *

* When controlling the valve position by Output limiter, the output limiter value becomes the close-side (or the

open-side) output value.

M To validate the Action at saturated output, make sure to use valve with limit switch.

L] Refer to the Action at Feedback resistance (FBR) input error for the valve action when the
FBR input is broken.
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Function block 54 (F54.)

[N |
F5Y.

F54.

This is the first parameter symbol of Function block 54 (F54.).

ST start condition

575

F54.

Timing (starting condition) to activate the Startup tuning (ST) function is

selected.

Data range

Factory set value

0: Activate the Startup tuning (ST) function 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.

0

Related parameter
Operation mode:
e Startup tuning (ST) (P. 7-16)

ST proportional band adjusting factor

5 PE

IMRO1W16-E4

This is a factor which is multiplied by the Proportional band computed by

executing the Startup tuning (ST) function.

Data range

Factory set value

0.01 to 10.00 times

1.00

Related parameter
Operation mode:
e Startup tuning (ST) (P. 7-16)
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F54.

ST integral time adjusting factor

=
5

v

F54.

This is a factor which is multiplied by the Integral time computed by executing

the Startup tuning (ST) function.

Data range

Factory set value

0.01 to 10.00 times

1.00

Related parameter

Operation mode:

e Startup tuning (ST) (P. 7-16)

ST derivative time adjusting factor

o1l

[JN]
drt

7-158

This is a factor which is multiplied by the Drivative time computed by

executing the Startup tuning (ST) function.

Data range

Factory set value

0.01 to 10.00 times

1.00

Related parameter

Operation mode:

e Startup tuning (ST) (P. 7-16)
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Function block 55 (F55.)

F 5 5 This is the first parameter symbol of Function block 55 (F55.).

F55.
Automatic temperature rise group

I~ H r ,l-, Group No. when conducting an Automatic temperature rise.

L — Controllers with the same group numbers are collected in one group and the
temperature is risen by other controllers so that they will synchronize with a
controller whose temperature rise is slowest in that group.

Data range Factory set value

0to 16 0

(0: Automatic temperature rise function OFF)

[[l]] The Automatic temperature rise function via Intercontroller communication
is executed when the Communication 2 port is ready to be used and the
Communication 2 protocol (CMP2) is set to “2: Intercontroller
communication.”

L] 1f the group RUN/STOP function via Intercontroller communication is
used, all of the controllers in one group can simultaneously start rising
the temperature.

% For the Automatic temperature rise, refer to 6.14.4 Automatic
temperature rise function [with learning function] (P. 6-72).

Related parameters

Operation mode:

e Automatic temperature rise learning (P. 7-17)
Engineering mode:
e RUN/STOP group (P. 7-160)
e Automatic temperature rise dead time (P. 7-161)
¢ Automatic temperature rise gradient data (P. 7-161)
e Communication 2 protocol (P. 7-162)
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F55- Cpmmu-
RUN/STOP group
- E' ‘i' Group No. when RUN/STOP transfer is made for each group.
Ju Controllers with the same group numbers are collected in one group and
RUN/STOP transfer is made for each group.
Data range Factory set value
0to 16 (0: RUN/STOP group function OFF) 0

[L] The group RUN/STOP function via Intercontroller communication is
executed when the Communication 2 port is ready to be used and the
Communication 2 protocol (CMP2) is set to “2: Intercontroller
communication.”

L] If even one controller in the same group is set to STOP (control stop) by
Key operation, Communication or Digital input (DI), STOP (control
stop) results.

L] If even one controller in the same group is set to RUN (control start) by
Key operation, Communication or Digital input (DI), RUN (control start)
results. However, no RUN results if there is even one controller whose
Digital input (DI) is set to STOP.

[LL] If the group RUN/STOP function is used when an Automatic temperature
rise via Intercontroller communication is made, all of the controllers in
one group can simultaneously start rising the temperature.

IZ" For selecting group RUN/STOP, refer to 6.14.3 Group RUN/STOP
function (P. 6-64).

Related parameters

Operation mode:
e RUN/STOP transfer (P. 7-21)

Engineering mode:
e Automatic temperature rise group (P. 7-159)
e Communication 2 protocol (P. 7-162)
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F55.
Automatic temperature rise dead time

I~ ‘_; Control response dead time of a controlled object. It is computed by Automatic
Lihirg temperature rise learning.
Data range Factory set value
0.1 to 1999.9 seconds 10.0

L[] The Automatic temperature rise dead time is also computed when the
Startup tuning (ST) function [only when power is turned on] is executed.

& For the Automatic temperature rise, refer to 6.14.4 Automatic
temperature rise function [with learning function] (P. 6-72).

Related parameters
Operation mode:

e Startup tuning (ST) (P. 7-16)

e Automatic temperature rise learning (P. 7-17)
Engineering mode:

¢ Automatic temperature rise group (P. 7-159)

e Automatic temperature rise gradient data (P. 7-161)

F55.
Automatic temperature rise gradient data

This parameter is used to set the temperature change per one minute when the

o _r . _
L lLl I~ Automatic temperature rise is performed.
It is computed by Automatic temperature rise learning.
Data range Factory set value

1.0

0.1 to Input span/minutes

[L] The Automatic temperature rise gradient data is also computed when the
Startup tuning (ST) function [only when power is turned on] is executed.

& For the Automatic temperature rise, refer to 6.14.4 Automatic
temperature rise function [with learning function] (P. 6-72).

Related parameters
Operation mode:

e Startup tuning (ST) (P. 7-16)

e Automatic temperature rise learning (P. 7-17)
Engineering mode:

e Automatic temperature rise group (P. 7-159)

e Automatic temperature rise dead time (P. 7-161)
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Function block 60 (F60.)

F IE ] This is the first parameter symbol of Function block 60 (F60.).
Uu. The settings of parameters in this block become valid on the controller with the
Communication function (optional).
F60.
Communication 1 protocol
nication
Communication 2 protocol
r=0 | Communication 1 protocol:
L Use to select the protocol for Communication 1 function.
Communication 2 protocol:
,'— A ,L' ,j Use to select the protocol for Communication 2 function.
Data range Factory set value
Communication 1 protocol: 0
0: RKC communication L
. If the Communication 1 protocol
1: Modbus . X .
) L code is specified when the order is
2: Intercontroller communication . placed, the factory set value will
(Can only be selected when one-point be the same value as the
communication is used on the FB100.) Communication 1 protocol code.
Communication 2 protocol: 2
0: RKC communication
1: Modbus

2: Intercontroller communication

[[I] “2: Intercontroller communication” can be selected for the Communication 1
protocol when optional function E, F, H, or J is used.

L] For the Intercontroller communication, refer to 6.14 Group operation by
the Intercontroller communication (P. 6-61).

& For the Communication function, refer to the separate FB100/FB400/
FB900 Communication Instruction Manual (IMR01W04-E).

Related parameters
Setup setting mode:
e Device address 1, Device address 2 (P. 7-47)
e Communication speed 1, Communication speed 2 (P. 7-48)
e Data bit configuration 1, Data bit configuration 2 (P. 7-49)
e Interval time 1, Interval time 2 (P. 7-50)
Engineering mode:
e External input type (P. 7-121)
¢ Automatic temperature rise group (P. 7-159)
e RUN/STOP group (P. 7-160)
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Function block 70 (F70.)

F l",l B This is the first parameter symbol of Function block 70 (F70.).

F70.
Setting change rate limiter unit time

C' H r ,l- Set the time unit for Setting change rate limiter (up/down).

Data range Factory set value
1 to 3600 seconds 60

Related parameter
Parameter setting mode:
e Setting change rate limiter (up), Setting change rate limiter (down) (P. 7-34)

F70.
Soak time unit

Cr 0 Use to select the time unit for Area soak time.
5MdF
Data range Factory set value
0: 0 hours 00 minutes to 99 hours 59 minutes 1
1: 0 minutes 00 seconds to 199 minutes 59 seconds

Related parameter
Parameter setting mode:
e Area soak time (P. 7-35)
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Function block 71 (F71.)

F l",l ,: This is the first parameter symbol of Function block 71 (F71.).

F71.
Setting limiter high
Setting limiter low

C, " H Setting limiter high: Use to set a high limit of the set value.
— Setting limiter low: Use to set a low limit of the set value.
ata range actory set value
C, 1 Dat Fact t val
—— Setting limiter high: Input scale high
Setting limiter low to Input scale high
Setting limiter low: Input scale low
Input scale low to Setting limiter high

Related parameters
Engineering mode:
e Decimal point position (P. 7-73)
e Input scale high, Input scale low (P. 7-74)

B Description of function
Setting limiter is to set the range of the Set value (SV).

[Example] The input range (input scale range) is from 0 to 400 °C, the Setting limiter high is
200 °C, and the Setting limiter low is 20 °C.

Setting range

I A A I
0°C 20°C 200 °C 400 °C
Setting limiter low Setting limiter high
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Function block 91 (F91.)

,C l_",l ,I This is the first parameter symbol of Function block 91 (F91.).

FO1.
ROM version monitor

E L,' E,’ ,:' Displays the version of loaded software.

Display range Factory set value

Version of ROM built in the controller —

Fo1.
Integrated operating time monitor

|
(]

Displays the integrated total operating time of the controller.

Display range Factory set value

0 to 19999 hours _

Fo1.
Holding peak value ambient temperature monitor

o Displays the maximum ambient temperature of the instrument.
o
Display range Factory set value
—10.0 to +100.0 °C —
IMRO1W16-E4
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8. TROUBLESHOOTING

8.1 Error Display

This section describes error display when the Measured value (PV) exceeds the display range and the

self-diagnostic error.

B Display when input error occurs
The table below shows displays, description, control actions and solutions when the Measured value
(PV) exceeds the display range.

EE  Prior to replacing the sensor, always turn OFF the power or change to STOP with

RUN/STOP transfer.
Display Description Action (Output) Solution
Measured * Measured value (PV) exceeds the e Action at input error: Check input type, input
value (PV) Input scale high/low. Output depending on range, sensor and sensor
[Flashing] * Measured value (PV) exceeds the the action at Input error | connection.
Input error determination point (high/low limit)
(high/low limit). [Refer to page 7-131.]
oooo Over-scale
[Flashing] Measured value (PV) is above the e Event output:
display range limit high (or +19999). Output depending on
Y Underscale the event action at
[Flashing] Measured value (PV) is below the input error
display range limit low (or —19999).
P Display range limit o
Input scale low Input scale high
Measured Measured
Measured value value (PV) Input range value (PV)
(PV) display Underscale | _flashing* | (Input span) .|  flashing* |  Over-scale

L] »
5 % of input span —T

Action area at input error

L]
L 5 % of input span

Action area at input error

Input error determination point

(low)

Manipulated output at
input error

o Auto mode
Manipulated output value (MV)

(high)

Input error determination point

Manipulated output at
input error

v

< obtained by PID control
Manipulated output L ) » Manual mode ) J
(MV) Chooses either Manipulated output value (MV) Chooses either
r at manual setting _i
Present output Present output
Event Event status at input error Event status at input error

8-2

* "Flashing display" or "Non-flashing display" of PV can be selected for the PV flashing display at input

error of the Engineering Mode (F10).
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8.1 Error Displays

B Self-diagnostic error

In an error is detected by the Self-diagnostic function, the PV display shows “Err,” and the SV
display shows the error code. If two or more errors occur simultaneously, the total summation of these
error code is displayed.

Error _—r : i
Description Action Solution
number
4' Adjusted data error Display: Turn off the power at once.
* Adjusted data range is Error display (Err) If the FB10O is restored to
abnormal.

normal after the power is

- Output:

,:’ Back-up error ut}:lu " <0 turned on again, then
¢ Back-up action is abnormal. All the output is OFF probable cause may be

e Data write failure (Same as the power off) external noise source

affecting the control system.

'—,’ A/D conversion error Communication: Check for the external noise
¢ Response signal from A/D Possible source.
converter is abnormal.
=45 If an error occurs after the
JC | Custom data error power is turned on again, the

e There is an abnormality on
download data and it cannot
execute.

FB100 must be repaired or
<Example of error display> replaced.

= Please contact RKC sales
Watchdog timer error N office or the agent.

- r

e The part of an internal
program stops the action.

EZ"""

L"
g Stack overflow OO D01 D A
- m() Qooooooooo

e Stack area of stack pointer G

overflows

—

ZJHH | Program error (busy)
e Could not finish an internal
program in a specified time.

If any of the following errors occur, all action of the FB100 is stopped. In this case, the error number
is not displayed.

Description Action Solution
Power supply voltage is abnormal (power Display: All display is OFF The _FBlOO must be
supply voltage monitoring) Output: All output is OFF repaired or replaced.
RAM error (RAM check) Communication: Please contact RKC sales
No response office or the agent.
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8. TROUBLESHOOTING

8.2 Solutions for Problems

This section explains probable causes and solutions if any abnormality occurs in the instrument. For any
inquiries or to confirm the specifications of the product, please contact RKC sales office or the agent.

If it is necessary to replace a device, always strictly observe the warnings below.

/\[ WARNING

® To prevent electric shock or instrument failure, always turn off the system
power before replacing the instrument.

® To prevent electric shock or instrument failure, always turn off the power
before mounting or removing the instrument.

® To prevent electric shock or instrument failure, do not turn on the power until
all wiring is completed. Make sure that the wiring is correct before applying
power to the instrument.

® To prevent electric shock or instrument failure, do not touch the inside of the
instrument.

® All wiring must be performed by authorized personnel with electrical
experience in this type of work.

| CAUTION |

All wiring must be completed before power is turned on to prevent electric shock, instrument
failure, or incorrect action. The power must be turned off before repairing work for input break
and output failure including replacement of sensor, contactor or SSR, and all wiring must be
completed before power is turned on again.
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8.2 Solutions for Problems

H Display
Problem Probable cause Solution
No display appears The internal assembly is not Insert the internal assembly into the

inserted into the case correctly.

case correctly.

Power supply terminal connection
not correct

Connect the terminals correctly by
referring to 4.3 Wiring of Each
Terminal (P. 4-6).

Power supply terminal contact
defect

Retighten the terminals

Proper power supply voltage is not
being supplied.

Apply the normal power supply by
referring to 9. SPECIFICATIONS
(P.9-1).

Display is abnormal

Noise source is present near the
instrument.

Separate the noise source from the
instrument.

Set the appropriate digital filter
according to the responding control
systems.

The terminal board on the instrument
using the thermocouple is directly
exposed to the air from an air
conditioner.

Do not directly expose the terminal
board to the air from the air
conditioner.

Remote setting signal input is in
parallel to two or more this
instruments which use grounding
type thermocouples.

Insert an isolator to enable isolated
remote setting signal input for each
instrument.

differs from the actual value

Measured value (PV) display

Proper sensor is not being used.

Use the specified sensor.

The PV bias is set.

Set the PV bias to “OFF” by
referring to PV bias (P. 7-43).
However, this is limited only to
when the PV bias setting can be
changed.

The PV ratio is set.

Change the PV ratio setting by
referring to PV ratio (P. 7-43).
However, this is limited only to
when the PV ratio setting can be
changed.

Display value fluctuates

Setting of measured input sampling
cycle is not appropriate.
(Factory set value: 100 ms)

Set the appropriate sampling cycle
by referring to Sampling cycle
(P. 7-78). However, this is limited
only to when the sampling cycle
setting can be changed.

@ How to check if the input function of the controller is working correctly.

e When the controller is configured as Thermocouple input:
Short the input terminals No. 11 and No. 12. If the controller shows a Measured value around the
ambient temperature of the input terminals, the input function of the controller is working correctly.

e When the controller is configured as RTD input:
Connect a 100 Q resister between the input terminals No. 10 and No. 11 and short the input terminals
No. 11 and No. 12. If the controller shows Measured value around 0 °C (32 °F), the input function of
the controller is working correctly.

e When the controller is configured as Voltage/Current input:
Input a certain voltage or current from a voltage/current generator to the controller. If the controller
shows the equivalent input value, the input setting and function of the controller is working correctly.
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8.2 Solutions for Problems

H Control

Problem

Probable cause

Solution

Control is abnormal

The power supply is not correct.

Apply the normal power supply by
referring to 9. SPECIFICATIONS
(P.9-1).

Sensor or input lead wires break.

Turn off the power or STOP the
operation by “RUN/STOP transfer”
and repair the sensor or replace it.

The sensor is not wired correctly.

Conduct sensor wiring correctly by
referring to 4.3 Wiring of Each
Terminal (P. 4-6).

Proper sensor is not being used.

Use the specified sensor.

Sensor insertion depth is
insufficient.

Check whether sensor is inserted
too loosely. If so, fully insert the
Sensor.

Sensor insertion position is not
appropriate.

Insert the sensor at the specified
location.

Input signal wires are not separated
from instrument power and/or load
wires.

Separate each wire.

Noise source is present near the
wiring.

Separate the noise source from the
wiring.

Inappropriate PID constants

Set the appropriate PID constants.

Startup tuning (ST) function cannot
be activated

Startup tuning (ST) mode is “oFF.”
(Factory set value: oFF)

Refer to 6.6 Startup Tuning (ST)
(P. 6-18).

Requirements for performing the
Startup tuning (ST) function are not
satisfied.

Satisfy the requirements for
performing the Startup tuning
(ST) function by referring to
6.6 Startup Tuning (ST)

(P. 6-18).

Autotuning (AT) function not
activated

Requirements for performing the
Autotuning (AT) function are not
satisfied.

Satisfy the requirements for
performing the Autotuning (AT)
function by referring to

6.5 Autotuning (AT) (P. 6-15).

Autotuning (AT) suspended

Requirements for suspending the
Autotuning (AT) function are
established.

Identify causes for Autotuning
(AT) suspension by referring to
6.5 Autotuning (AT) (P. 6-15)
and then remove them.

Then, execute the Autotuning (AT)
function again.

Continued on the next page.
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8.2 Solutions for Problems

Continued from the previous page.

Problem

Probable cause

Solution

Acceptable PID values can not be
computed by Autotuning (AT)

The Autotuning (AT) function does
not appropriately meet the
characteristics of the controlled
object.

Set PID constants manually.

The Output change rate limiter is
set.

Set PID constants manually.

Set the Output change rate
limiter to “0.0: OFF” by referring
to Output change rate limiter
(up/down) (P. 7-133).

However, this is limited only to
when the Output change rate
limiter setting can be changed.

Autotuning (AT) cannot be
finished normally

A temperature change (UP and/or
Down) is 1 °C or less per minute
during Autotuning.

Autotuning (AT) is activated when
the set value is around the ambient
temperature or is close to the
maximum temperature achieved by
the load.

Set PID constants manually.

No output change in step

The Output change rate limiter is
set.

Set the Output change rate
limiter to “0.0: OFF” by referring
to Output change rate limiter
(up/down) (P. 7-133).

However, this is limited only to
when the Output change rate
limiter setting can be changed.

Output does not change

The Output limiter is set.

Change the Output limiter setting
by referring to Qutput limiter
high/low (P. 7-135).

However, this is limited only to
when the Output limiter setting
can be changed.
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8.2 Solutions for Problems

B Operation

Problem

Probable cause

Solution

No control RUN can be made by
key operation.

RUN/STOP transfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of
RUN/STOP transfer by referring
to 6.4 RUN/STOP Transfer

(P. 6-11).

No Manual mode can be made by
key operation.

Auto/Manual transfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of
Auto/Manual transfer by referring
to 6.7 Auto/Manual Transfer
(P. 6-23).

No Remote mode can be made by
key operation.

Remote/Local transfer of the
Digital input (DI) is set to the
contact opened.

Check the contact state of
Remote/Local transfer by referring
to 6.8 Remote/Local Transfer
(P. 6-29).

No control area transfer can be
made by key operation.

Control area transfer of the Digital
input (DI) is set to the contact
opened.

Check the contact state of control
area transfer by referring to

6.9 Control Area Transfer

(P. 6-33).

No setting change can be made by
key operation.

Set data is locked.

Release the Set data lock by
referring to Set lock level
(P. 7-51).

Set value (SV) does not change.

The Setting limiter is set.

Change the Setting limiter setting
by referring to Setting limiter
high/low (P. 7-164).

However, this is limited only to
when the Setting limiter setting
can be changed.

Set value (SV) does not change
immediately when the Set value
(SV) is changed.

The Setting change rate limiter is
set.

Set the Setting change rate limiter
to “OFF” by referring to Setting
change rate limiter (up/down)
(P. 7-34).

However, this is limited only to
when the Setting limiter setting
can be changed.

Remote setting (RS) input value
display differs from the actual
value.

The RS bias is set.

Set the RS bias to “OFF” by
referring to RS bias (P. 7-45).
However, this is limited only to
when the RS bias setting can be
changed.

The RS ratio is set.

Change the RS ratio setting by
referring to RS ratio (P. 7-45).
However, this is limited only to
when the RS ratio setting can be
changed.
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8.2 Solutions for Problems

B Event function

Problem

Probable cause

Solution

Event function is abnormal

Event function is different from the
specification.

Change the Event action type by
referring to Event 1 type (P. 7-88),
Event 2 type (P. 7-97), Event 3
type (P. 7-101), or Event 4 type
(P. 7-105) after the instrument
specification is confirmed.

Digital output (DO) relay contact
Energized/De-energized is
reversed.

When FAIL is selected for digital output:
De-energized fixed: Contact opens under
FAIL

Check the setting details by
referring to
Energized/De-energized (P. 7-83).

Setting of Event differential gap is
not appropriate.

Set the appropriate Event
differential gap by referring to
Event differential gap (P. 7-93,
P. 7-99, P. 7-103, P. 7-109).

No output of the Event function is
turned on

Event function is not assigned to
the Digital output (DO).

Check the contents of Output
assignment by referring to Output
assignment (P. 7-82).

Event hold action is not activated.

The Setting change rate limiter is
set.

Set the Setting change rate limiter
to “OFF” by referring to Setting
change rate limiter (up/down)
(P. 7-34).

However, this is limited only to
when the Setting limiter setting can
be changed.
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8.2 Solutions for Problems

B Heater break alarm (HBA)

Problem Probable cause Solution
No heater break can be detected Setting of Heater break alarm is not | Set the appropriate Heater break
appropriate. alarm value.
The CT is not connected. Connect the CT by referring to
4.3 Wiring of Each Terminal
(P. 4-6).
CT input value is abnormal Proper CT is not used. Use the specified CT.
The heater is broken. Check the heater.
CT wiring improperly. Conduct CT wiring correctly by

referring to 4.3 Wiring of Each
Terminal (P. 4-6).

Input terminal contact defect. Retighten the terminals
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9. SPECIFICATIONS

B Measured input

Number of input:

Input type:

Input range:

1 point

Temperature, Current and Voltage (low) group *
Thermocouple (TC):
K, J, T,S,R, E, B, N (JIS-C1602-1995)
PL II (NBS), W5Re/W26Re (ASTM-E988-96)
U, L (DIN43710-1985)
RTD: Pt100 (JIS-C1604-1997)
JPt100 (JIS-C1604-1997, JIS-C1604-1981 of Pt100)

Voltage:

3-wire system
0to 10 mV DC, -10 to +10 mV DC, 0 to 100 mV DC,

—100 to +100 mV DC, 0 to 1 V DC

Current:

4 to 20 mA DC, 0 to 20 mA DC

Voltage (high) group *

Voltage: -1t0o+1 VDC,0to5VDC,1to5VDC,0to 10V DC
* Universal input (Use the input select switch to change input group.)
TC input
Input type Measured range
—200.0 to +400.0 °C, —200.0 to +800.0 °C, =200 to +1372 °C,
K —328.0 to +400.0 °F, —250.0 to +800.0 °F, —328 to +2502 °F
0.0 to 400.0 °C, —200.0 to +400.0 °C, —200.0 to +800.0 °C,
J —200 to +1200 °C, —200.0 to +700.0 °F, —328.0 to +1200.0 °F,
—328 to +2192 °F
T —200.0 to +400.0 °C, —328.0 to +752.0 °F
S,R —50 to +1768 °C, —58 to +3214 °F
—200.0 to +700.0 °C, —200 to +1000 °C,
E ~328.0 to +1292.0 °F, =328 to +1832 °F
B 0 to 1800 °C, 0 to 3272 °F
N 0to 1300 °C, 0 to 2372 °F
PLII 0to 1390 °C, 0 to 2534 °F
W5Re/W26Re 0 to 2300 °C, 0 to 4200 °F
18] 0.0 t0 600.0 °C, 32.0to 1112.0 °F
L 0.0 t0 900.0 °C, 32.0 to 1652.0 °F
RTD input
Input type Measured range
Pt100 —100.00 to +100.00 °C, —200.0 to +850.0 °C,
t —199.99 to +199.99 °F, —328.0 to +1562.0 °F
Pt100 —100.00 to +100.00 °C, —200.0 to +640.0 °C,
t —199.99 to +199.99 °F, —328.0 to +1184.0 °F
Voltage/Current input

Input type

Measured range

Voltage (low)

0to 10 mV DC, —10 to +10 mV DC,
0to 100 mV DC, —100 to +100 mV DC
0to1 VDC

Voltage (high) -1to+1 VDC,0to 5 VDC,
1to 5V DC,0to 10 VDC
Current 0 to 20 mA DC, 4 to 20 mA DC

Programmable
range
(19999 to +19999)
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9. SPECIFICATIONS

Sampling cycle: 100 ms0.3% (50 ms£5% or 250 ms0.3% is selectable)

Influence of external resistance:
Approx. 0.2 uV/Q (Converted depending on TC types)

Influence of input lead: Approx. 0.01 %/Q of PV (RTD input)
10 Q or less per wire
Input impedance: TC input: 1 MQ or more

Voltage (low) input: 1 MQ or more
Voltage (high) input: Approx. 1 MQ

Current input: Approx. 50 Q

Sensor current: Approx. 250 pA (RTD input)

Action at input beak: TC input: Upscale or downscale
RTD input: Upscale

Voltage (low) input: Upscale or downscale
Voltage (high) input: Downscale (Indicates value near 0 V)
Current input: Downscale (Indicates value near 0 mA)

Action at input short circuit:
Downscale (RTD input)

Action at input error:  Setting range of Input error determination point (high/low):
Input scale low — (5 % of input span) to Input scale high + (5 % of input span)
High/Low individual setting
Manipulated output value at input error:
—105.0 to +105.0 %
Input correction: PV bias: —Input span to +Input span
PV ratio: 0.500 to 1.500
First order lag digital filter:
0.0 to 100.0 seconds (0.0: OFF)

Square root extraction function (Voltage input, Current input):
Calculation method: Measured value = V (Input value x PV ratio + PV bias)
PV low input cut-off: 0.00 to 25.00 % of input span

B Remote setting (RS) input [optional]

Number of input: 1 point (Not isolated from measured input)

Input type: Voltage (low) input: 0to 10 mV DC, 0to 100 mV DC,0to 1 V DC
Voltage (high) input: 0to5 VDC,1to5V DC,0to 10 VDC
Current input: 0 to 20 mA DC, 4 to 20 mA DC

Sampling cycle: 200 ms (twice of the measured input sampling cycle)

100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)

Input impedance: Voltage (low) input: 1 MQ or more
Voltage (high) input: Approx. 1 MQ
Current input: Approx. 50 Q
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9. SPECIFICATIONS

Action at input beak: Voltage input: Downscale (Indicates value near 0 V)
Current input: Downscale (Indicates value near 0 mA)
Input correction: RS bias: —Input span to +Input span
RS ratio: 0.001 to 9.999

RS digital filter (first order lag):
0.0 to 100.0 seconds (0.0: OFF)

Allowable input voltage: Voltage (low) input: Within £3.5 V
Voltage (high) input: Within £12 V

B Current transformer (CT) input [optional]

Number of inputs: Up to 2 points

CT type: CTL-6-P-N or CTL-12-S56-10-N (Sold separately)

Input range: CTL-6-P-N: 0.0 t0 30.0 A
CTL-12-S56-10L-N: 0.0 to 100.0 A

Sampling cycle: 200 ms (twice of the measured input sampling cycle)

100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)
CT ratio: 0 to 9999
CTL-6-P-N: 800
CTL-12-S56-10L-N: 1000
Automatic power frequency detection:
Power frequency can be set by automatic detection.

However, no frequency may be able to be detected if at a CT value of less
than 0.5 A.

B Feedback resistance (FBR) input [optional]
Number of input: 1 point

Permissible resistance range:
100 Q to 10 kQ (Standard: 135 Q)

Input range: 0.0 to 100.0 % (for adjustment span of open and close)

Sampling cycle: 200 ms (twice of the measured input sampling cycle)
100 ms (twice of the measured input sampling cycle)
500 ms (twice of the measured input sampling cycle)

Action at FBR break: Upscale
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9. SPECIFICATIONS

B Digital input (DI) [optional]

Number of inputs:

Input method:

Up to 5 points (DI1 to DIS)

Dry contact input

Open state: 500 kQ or more
Close state: 10 Q or less
Contact current: 5 mA or less

Voltage at open:

Capture judgment time: 200 ms

m Output (OUT1, OUT2)
Up to 2 points (Output 1, Output 2)
Used for control output or digital output (DO)

Number of outputs:

Output contents:

Output type:

IMRO1W16-E4

(Specify when ordering)

Relay contact output
Contact type:

Contact rating (Resistive load):

Electrical life:

Mechanical life:

Voltage pulse output
Output voltage:

Allowable load resistance:

Current output
Output current (Rating):
Output range:

Allowable load resistance:

Output impedance:

Voltage output
Output voltage (Rating):
Output range:

Allowable load resistance:

Output impedance:

Triac output
Output method:
Allowable load current:

Load voltage:
Minimum load current:
ON voltage:

Approx. 5 VDC

la contact

250 VAC3A,30VDC1A
100,000 times or more (Rated load)
(Switching: 10 times/min)

20 million times or more
(Switching: 300 times/min)

0/12 V DC (Rating)

ON voltage: 11 V or more, 13 V or less
OFF voltage: 0.2 V or less

600 €2 or more

4to 20 mA DC, 0 to 20 mA DC
1to21 mA DC, 0to21 mA DC
600 Q or less
1 MQ or more

0to10VDC,0to5VDC,1to5VDC
-0.5t0+10.5 V DC, -0.25 to +5.25 V DC,
0.8t05.2VDC

1 kQ or more

0.1 Qor less

AC output (Zero-cross method)

0.5 A (Ambient temperature 40 °C or less)
Ambient temperature 50 °C: 0.3 A
75t0250 V AC

30 mA

1.6 V or less (at maximum load current)
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9. SPECIFICATIONS

Open-collector output

Output method: Sink type

Allowable load current: 100 mA

Load voltage: 30 V DC or less

Minimum load current: 0.5 mA

ON voltage: 2 V or less (at maximum load current)
Leakage current at OFF: 0.1 mA or less

B Digital output (DO1, DO2)

Number of outputs: 2 points

Output contents: Used only for the event function (Specify when ordering)

Output type: Relay contact output
Contact type: la contact
Contact rating (Resistive load): 250 VAC 1 A,30VDC1 A
Electrical life: 300,000 times or more (Rated load)

(Switching: 10 times/min)

Mechanical life: 20 million times or more

(Switching: 300 times/min)

B Transmission output (AO) [optional]

Number of outputs: 1 point

Output contents: Measured value (PV), Set value (SV) monitor, Deviation value,
Set value (SV), Manipulated output (MV1) [heat-side]"?,
Manipulated output (MV2) [cool-side]’,
Remote setting (RS) input value

' Heat/Cool PID control: Output value [heat-side]
2 Position proportioning PID control: Feedback resistance input value
* Output value [cool-side] in Heat/Cool PID control

Output type: Voltage output
Output voltage (Rating): 0to 10 VDC,0to5VDC,1to5V DC,
0to1VDC
Output range: —-0.5t0 +10.5 V DC, -0.25 to +5.25 V DC,
0.8t0 5.2V DC,-0.05to+1.05V DC
Allowable load resistance: 1 kQ or more
Output impedance: 0.1 Q or less
Current output
Output current (Rating): 4 to 20 mA DC, 0 to 20 mA DC
Output range: 1to 21 mA DC, 0 to 21 mA DC
Allowable load resistance: 600 Q or less
Output impedance: 1 MQ or more
Output scaling: High/Low individual setting
Measured value (PV): Input scale low to Input scale high
Deviation value: —Input span to +Input span
Set value (SV) monitor: Input scale low to Input scale high

Remote setting (RS) input value:

Input scale low to Input scale high
Manipulated output value (MV1) [heat-side]: —5.0 to +105.0 %
Manipulated output value (MV2) [cool-side]: —5.0 to +105.0 %
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9. SPECIFICATIONS

B Performance (at the ambient temperature 23 2 °C):

Input accuracy:

Measured input:

[For Fahrenheit: Converted value of Celsius]

Output accuracy:

Input type Input range Accuracy
Less than —100 °C +1.0°C
K,J, T, PLII,
E UL —100 °C or more, less than +500° C +0.5 °C
o 500 °C or more (0.1 % of Reading +1 digit)
Less than 0 °C +2.0 °C
SR,N, 0°C less than 1000 °C +1.0°C
W5Re/W26Re or more, less than *1.
1000 °C or more: (0.1 % of Reading +1 digit)
Less than 400 °C +70.0 °C
B 400 °C or more, less than 1000 °C +(1.4 °C +1 digit)
1000 °C or more: (0.1 % of Reading +1 digit)
Less than 200 °C +0.2 °C
Pt100, JPt100
200 °C or more (0.1 % of Reading +1 digit)
Voltage input
+0.19 i
Current input 0.1 % of input span

Remote setting (RS) input:

Voltage input: 0.1 % of input span

Current input: +0.1 % of input span

Current transformer (CT) input:

15 % of Reading £1 digit or £2 A (whichever is larger)

Feedback resistance (FBR) input:
0.5 % <1 digit of input span (for adjustment span of open and close)

Current output: £3 % of span (Output 1, Output 2)
0.1 % of span (Transmission output)

Voltage output: £3 % of span (Output 1, Output 2)
0.1 % of span (Transmission output)

Cold-junction temperature compensation error:

Close horizontal mounting error:

Within £1.0 °C
Within £1.5 °C (Between —10 to +50 °C)

Within £1.5 °C

Influence of physical orientation (+ 90°):

IMRO1W16-E4
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Less than £0.1 % of input span
Output: Less than 0.3 % of output span



9. SPECIFICATIONS

H Control
Control method: a) Brilliant II PID control (Direct/Reverse action is selectable)
b) Brilliant II Heat/Cool PID control
¢) Brilliant II Position proportioning PID control without FBR
(Direct/Reverse action is selectable)
a), b), ¢) is selectable
Autotuning: For PID control (Direct/Reverse action)

For Heat/Cool PID control (for Extruder [air cooling])
For Heat/Cool PID control (for Extruder [water cooling])
For Heat/Cool PID control

Startup tuning (ST): When in Heat/Cool PID control, it is possible to execute the Startup tuning
(ST) function only in the temperature rise direction.
The PID values on the heat side are automatically computed.
Becomes invalid when in Position proportioning PID control.

® Brilliant Il PID control

Setting range: a) Proportional band (P) "
e Temperature input: 0 to Input span (unit: °C [°F])
e Voltage/Current input: 0.0 to 1000.0 % of input span

* (0 [0.0]: ON/OFF action
ON/OFF action differential gap:
Temperature input: 0.0 to Input span (unit: °C [°F])
Voltage/Current input: 0.0 to 10.0 % of input span

b) Integral time (1): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Integral action OFF)

¢) Derivative time (D): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Derivative action OFF)

d) Control response parameter:
Slow, Medium and Fast (3-step selection)

e) Proportional cycle time: 0.1 to 100.0 seconds

f) Output limiter high/low: —5.0 to +105.0 %
Output limiter low < Output limiter high
High/Low individual setting

g) Output change rate limiter (up/down):
0.0 to 100.0 %/seconds of manipulated output
(0.0: Output change rate limiter OFF)
Up/Down individual setting

h) Manual reset: —100.0 to +100.0 %

i) Manual output: Output limiter low to Output limiter high

j) Manipulated output value at (MV) at STOP mode:
—5.0to +105.0 %
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9. SPECIFICATIONS

B Brilliant Il Heat/Cool PID control

Setting range:

IMRO1W16-E4

a) Proportional band (P) "
e Temperature input: 0 to Input span (unit: °C [°F])
¢ Voltage/Current input: 0.0 to 1000.0 % of input span
* (0 [0.0]: ON/OFF action
ON/OFF action differential gap:
Temperature input: 0.0 to Input span (unit: °C [°F])
Voltage/Current input: 0.0 to 10.0 % of input span
b) Integral time (I): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Integral action OFF)

¢) Derivative time (D): 0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Derivative action OFF)

d) Proportional band [cool-side]:
e Temperature input: 1 (0.1 or 0.01) to Input span (unit: °C [°F])
e Voltage/Current input: 0.1 to 1000.0 % of input span
e) Integral time [cool-side]:
0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Integral action OFF)
f) Derivative time [cool-side]:
0 to 3600 seconds or 0.0 to 1999.9 seconds
(0 [0.0]: Derivative action OFF)
g) Overlap/Deadband:
e Temperature input: —Input span to +Input span (unit: °C [°F])
e Voltage/Current input:  —100.0 to +100.0 % of input span
Minus (—) setting results in overlap.
(However, the overlapping range is within the
proportional range.)
h) Control response parameter:
Slow, Medium and Fast (3-step selection)
1) Proportional cycle time: 0.1 to 100.0 seconds
j) Proportional cycle time [cool-side]:
0.1 to 100.0 seconds
k) Output limiter high/low:-5.0 to +105.0 %
Output limiter low < Output limiter high
High/Low individual setting
1) Output change rate limiter (up/down):
0.0 to 100.0 %/seconds of manipulated output
(0.0: Output change rate limiter OFF)
Up/Down individual setting
m) Manual reset: —100.0 to +100.0 %
n) Manual output: —Output limiter high [cool-side] to
Output limiter high [heat-side]
0) Manipulated output value at (MV) at STOP mode:
-5.0 to +105.0 %
Heat-side/Cool-side individual setting
p) Overlap/Deadband reference point:
0.0 to 1.0 (0.0: Proportional band on heat-side)
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B Brilliant Il Position proportioning PID control without FBR

Setting range: a) Proportional band (P) "
e Temperature input: 0 to Input span (unit: °C [°F])
e Voltage/Current input: 0.0 to 1000.0 % of input span

* (0 [0.0]: ON/OFF action
ON/OFF action differential gap:
Temperature input: 0.0 to Input span (unit: °C [°F])
Voltage/Current input: 0.0 to 10.0 % of input span

b) Integral time (I): 1 to 3600 seconds or 0.1 to 1999.9 seconds
¢) Derivative time (D): 0 to 3600 seconds or 0.0 to 1999.9 seconds

d) Control response parameter:
Slow, Medium, Fast (3-step selection)

e) Control motor time: 5 to 1000 seconds

f) Output limiter high/low:
-5.0to +105.0 %
Output limiter low <Output limiter high
Invalid when Feedback resistance (FBR) input is
broken.

g) Integrated output limiter:
0.0 to 200.0 % of control motor time
Invalid when Feedback resistance (FBR) input is
used.

h) Open/Close output neutral zone:
0.1to0 10.0 %

i) Open/Close output differential gap:
0.1t05.0%

j) Manipulated output value (MV) at STOP mode:
-5.0to +105.0 %
When Feedback resistance (FBR) input is
provided, and it is not input break.
k) Valve action at STOP:
® Close-side output OFF, Open-side output OFF
@ Close-side output ON, Open-side output OFF
® Close-side output OFF, Open-side output ON
Selectable when Feedback resistance (FBR) input
is not specified or when it is specified but broken.
1) Manual output:
When there is a Feedback resistance (FBR) input:
Output limiter low to Output limiter high
When there is no Feedback resistance (FBR) input:
It is possible to set the output ON/OFF by
pressing the UP or DOWN key.
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9. SPECIFICATIONS

m) Action at saturated output:

0 (Invalid), 1 (Valid)

When the Action at saturated output is valid:

+ The close-side output remains ON when the
valve position is fully closed

* The open-side output remains ON when the
valve position is fully opened

To validate the Action at saturated output, make

sure to use valve with limit switch.

B Event function [optional]

Number of events:

Event action:

Setting range:

Output method:

Additional function:

IMRO1W16-E4

Up to 4 points (Event function 1 to 4)

Deviation high, Deviation low, Deviation high/low, Band,
Process high, Process low, SV high, SV low,

MVT high [heat-side]*, MV1 low [heat-side] *,

MV2 high [cool-side], MV2 low [cool-side]

* Position proportioning PID control: Feedback resistance (FBR) input value
Deviation:

e Event setting: ~ —Input span to +Input span

e Differential gap: 0 to span

Process:

e Event setting:  Same as input range

e Differential gap: 0 to Input span

SV:

e Event setting: ~ Same as input range

e Differential gap: 0 to Input span

MV:

e Event setting:  —5.0 to +105.0 %

e Differential gap: 0.0 to 110.0 %

Assignable to digital output (DO1, DO2)

Hold action: Hold action is selectable from Hold action OFF,
Hold action ON, and Re-hold action ON.

Valid only when the event action (Process, Deviation, or
MYV) is selected.

Delay timer: 0.0 to 600.0 seconds

Event action at input error:
Event action type is selectable

Interlock: Use/Unuse is selectable
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9. SPECIFICATIONS

B Control loop break alarm (LBA) [optional]

Selection method: LBA is assignable to Event function 4.
(Heat/Cool PID control: LBA is not selectable)

Setting range: LBA time: 0 to 7200 seconds (0: LBA function OFF)
LBA deadband (LBD):

0 to Input span

B Heater break alarm (HBA) [time-proportional control output (optional)]
Number of HBA: Up to 2 points (1 point per CT input)

Setting range: 0.0 to 100.0 A (0.0: HBA function OFF)
[HBA function OFF: The current value monitoring is available]

CT assignment: 0 to 6 (0: HBA function OFF)
Output method: Assignable to Output 2 or Digital output 1, 2 (DO1, DO2)

Additional function: Number of HBA delay times:
0 to 255 times

B Heater break alarm (HBA) [continuous control output (optional)]
Number of HBA: Up to 2 points (1 point per CT input)

Setting range: 0.0 to 100.0 A (0.0: HBA function OFF)
[HBA function OFF: The current value monitoring is available]

Heater break determination point:
0.0 to 100.0 % of HBA set value
(0.0: HBA function OFF)

Heater melting determination point:
0.0 to 100.0 % of HBA set value
(0.0: HBA function OFF)

CT assignment: 0 to 6 (0: HBA function OFF)
Output method: Assignable to Output 2 or Digital output 1, 2 (DO1, DO2)

B Multi-memory area function [optional]

Number of areas: 8 points
Stored parameters: Set value (SV), Event function 1 to 4, LBA time,
LBA deadband,

Proportional band, Integral time, Derivative time,
Control response parameter, Proportional band [cool-side],
Integral time [cool-side], Derivative time [cool-side],
Overlap/Deadband, Manual reset,
Setting change rate limiter (up), Setting change rate limiter (down),
Soak time setting, Link area number
Method of area transfer: AREA key operation (only Direct key type 1)
Communication function (optional)
Event input DI1 to 4 (optional)
Area soak time

9-12 IMRO1W16-E4



9. SPECIFICATIONS

Memory area link function:

Link area number: 0 to 8 (0: No link)
Soak time: 00 minutes 00 seconds to 199 minutes 59 seconds

B Loader communication
Loader communication:
Synchronous method:
Communication speed:

Data format:

Protocol:

or 00 hours 00 minutes to 99 hours 59 minutes
(Selectable)
Accuracy: 0.3 % of set value +1 sampling time

For RKC communication protocol only
Start/Stop synchronous type

38400 bps

Start bit: 1

Data bit: 8

Parity bit: Without

Stop bit: 1

ANSI X3.28-1976 subcategories 2.5 and A4

Maximum number of connection points:

Connection method:

Interval time:
Other:

1 point (Only COM-K)

Address setting: Controller address is fixed at 0.
COM-K special cable (W-BV-01-1500)

0 ms

® Power supply from COM-K is possible
However, this is only for operation to change internal set values,
and thus control turns OFF (outputs are off and relays are open)
and Host communication stops. The PV/SV display shows

13 13

@ When the instrument power is turned on after power is supplied
from COM-K, the instrument starts by reset and operates
normally.

® When power is supplied from the instrument, Loader
communication can be used simultaneously with Host
communication.

B Communication [optional]

® Communication 1 (for Host communication or intercontroller communication *)

Interface: Based on RS-485, EIA standard
Multi-drop connection of RS-485 is available.

Protocol: RKC communication (ANSI X3.28-1976 subcategories 2.5 and A4)
Modbus-RTU

* When two-point communication is provided, Communication 1 must be used as

Host communication.

IMRO1W16-E4
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® Communication 2 (for Intercontroller communication)

Interface:

Protocol:

Based on RS-485, EIA standard

Intercontroller communication protocol

Also Communication 2 can be used as the Host communication

(Protocol type selection is selectable [Engineering mode])

If you use Communication 2 function, two-point communication must be
provided.

B Intercontroller communication function [optional]

® Automatic temperature rise

Setting range:

® Cascade control
Setting range:

® Ratio setting
Setting range:

Automatic temperature rise group:
0 to 16 (0: Automatic temperature rise function OFF)
Automatic temperature rise learning:
0 (Unused), 1 (Learning)
Automatic temperature rise dead time:
0.1 to 1999.9 seconds
Automatic temperature rise gradient data:
0.1 to Input span/minute

Master channel selection:
0to 31
(Communication address of master channel)

Cascade bias: Common to RS bias setting
Cascade ratio: Common to RS ratio setting
Cascade filter: Common to RS digital filter setting (0: Filter OFF)

Master channel selection:
0to 31
(Communication address of master channel)
Ratio setting bias: Common to RS bias setting
Ratio setting ratio: Common to RS ratio setting
Ratio setting filter: Common to RS digital filter setting (0: Filter OFF)

® Group RUN/STOP function

Setting range:

9-14

RUN/STOP group: 0to 16 (0: Group RUN/STOP function OFF)
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9. SPECIFICATIONS

B Self-diagnostic function

Control stop (Error number is displayed [Operation: Possible]):
Adjustment data error (Err 1),
Back-up error (Err 2),
A/D conversion error (Err 4),
Custom data error (Err 32),
Watchdog timer error (Err 128),
Stack overflow (Err 256),
Program error (busy) (Err 2048)
Action stop (Error number is not displayed [Operation: Impossible]):
Power supply voltage monitoring, RAM check error
Instrument status: When a self-diagnostic error occurs: All output OFF
Display: In an error is detected by the Self-diagnostic function, the PV
display shows “Err,” and the SV display shows the error code.
Output: Same as power OFF

B Power

Power supply voltage: 100 to 240 V AC type:
90 to 264 V AC [Including power supply voltage variation], 50/60 Hz,
(Rating 100 to 240 V AC)
Frequency variation: 50 Hz£10 %, 60 Hz+10 %
24 V AC type:
21.6 t0 26.4 V AC [Including power supply voltage variation], 50/60 Hz,
(Rating 24 V AC)
Frequency variation: 50 Hz+10 %, 60 Hz+10 %
24 V DC type:
21.6 to 26.4 V DC [Including power supply voltage variation]
(Rating 24 V DC)
Power consumption (at maximum load):
100 to 240 V AC type:
5.4 VA max. (at 100 V AC), 8.1 VA max. (at 240 V AC)
24 V AC type:
5.3 VA max. (at 24 V AC)
24 V DC type:
142 mA max. (at 24 V DC)

Rush current: 12 A or less

IMRO1W16-E4 9-15



9. SPECIFICATIONS

B General specifications

Insulation resistance:

Withstand voltage:

Power failure:

Memory backup:

Between measuring terminal and grounding:

20 MQ or more at 500 V DC
Between power supply terminal and grounding:

20 MQ or more at 500 V DC
Between power supply and measuring terminals:

20 MQ or more at 500 V DC
When grounding is not provided: Between panels

Time: 1 min. 0) @ (©)] @ ®

® Grounding terminal

@ Power terminal 1500 V AC

® Measured input

. 1500 V AC | 2300 V AC
terminal

@ Output terminal

. 1500 V AC | 2300 V AC | 2300 V AC
(Relay contact, Triac)

® Output terminal

(Voltage, Current) 1500 V AC | 2300 VAC | 1500 V AC

® Communication,
digital input (DI) 1500 V AC | 2300 VAC | 510 VAC | 2300V AC | 1000 V AC
terminals

A power failure of 20 ms or less will not affect the control action.

Backed up by non-volatile memory (FRAM)
Number of writing: Approx. One thousand trillion times.
(Depending on storage and operating conditions.)

Data storage period: Approx. 10 years

Allowable ambient temperature:

—10to +50 °C

Allowable ambient humidity:

5t0 95 % RH
(Absolute humidity: MAX.W.C 29.3 g/m® dry air at 101.3 kPa)

Installation environment conditions:

Indoor use
Altitude up to 2000 m

Transportation and Storage environment conditions:

9-16

Vibration:

e Amplitude: < 7.5 mm (2 to 9 Hz)

e Acceleration: <20 m/s* (9 to 150 Hz)
Each direction of XYZ axes

Shock: Height 800 mm or less

Temperature:
e At storage: —25to +55°C
e At transport: —40 to +70 °C

5to 100 % RH (Non condensing)
Storage period: Within the warranty period

Humidity:

IMRO1W16-E4



9. SPECIFICATIONS

Mounting and Structure:

Weight:

B Standard
Safety standards:

CE marking:

C-Tick:

Panel sealing:

IMRO1W16-E4

Mounting method: ~ Panel-mounted

Front panel material: PPE [Flame retardancy: UL94 V-1]
Case material: PPE [Flame retardancy: UL94 V-1]
Filter material: Acrylic

Approx. 150 g

UL: UL61010-1
cUL: CAN/CSA-C22.2 No.61010-1

LVD: EN61010-1
OVERVOLTAGE CATEGORYII,
POLLUTION DEGREE 2,
Class II (Reinforced insulation)

EMC: EN61326-1
EN55011

NEMA 4X (NEMA250), IP66 (IEC60529)
[Front panel]
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APPENDIX

A. Removing the Internal Assembly

Removing the internal assembly from the case is rarely required. Should you remove the internal
assembly without disconnecting the external wiring, take the following steps:

/\ [ WARNING

® To prevent electric shock or instrument failure, only qualified personnel
should be allowed to pull out the internal assembly.

® To prevent electric shock or instrument failure, always turn off the power
before pulling out the internal assembly.

® To prevent injury or instrument failure, do not touch the internal printed wiring
board.

EE  Apply pressure very carefully when removing internal assembly to avoid damage to the
frame.

[1] To conform to IEC61010-1 requirements for protection from electric shock, the internal
assembly of this instrument can only be removed with an appropriate tool.

B Procedures

1. Insert the screwdriver in the plug-in lock section as shown in the following figure, and then
lightly push the screwdriver in the horizontal direction to release the plug-in lock released bar.
The plug-in lock section is released.

Plug-in lock section (Upper)

A/Panel

Recommended tool: Slotted screwdriver
Tip width: 6 mm or less

Plug-in lock section (Lower)

Plug-in lock /

released bar

Plug-in lock section
release status

A-2 IMRO1W16-E4
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2. Insert the screwdriver in the case lock section as shown in the following figure, and then lightly

turn the screwdriver to release the case lock section. The case lock section is released.

Case lock section (Lower: 2 places)

Case lock section

A/Panel

Case lock section (Upper: 2 places)

Case lock section
release status

3. The other case lock section should be released the same way described in steps I and 2.

4. Remove the internal assembly from the case.

IMRO1W16-E4
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B. Replacing the Waterproof/Dustproof Rubber Packing

If the waterproof and dustproof rubber packing deteriorates, please contact RKC sales office or the
agent. To replace the rubber packing, take the following steps:

/\ [ WARNING

® |In order to prevent electric shock and instrument failure, always turn off the
power supply before replacing the rubber packing.

® |In order to prevent electric shock and instrument failure, always turn off the
power supply before pulling out the internal chassis.

® In order to prevent injury or instrument failure, do not touch the internal
printed circuit board.

B Replacement of the case rubber packing
1. Turn the power OFF.

2. Remove the wiring.
3. Remove the mounting bracket, and then remove the instrument from the control panel.

I Refer to 3.3 Procedures of Mounting and Removing (P. 3-4).

4. Remove the old rubber packing, and then replace the old rubber packing with a new one.

New rubber packing —>

Old rubber packing

Parts list
Parts code KRB100-39
Ordering code 00452425
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B Replacement of the board rubber packing

1. Turn the power OFF.

2. Remove the internal assembly from the case.

L2~ Refer to APPENDIX A. Removing the Internal Assembly (P. A-2).

3. Remove the old rubber packing, and then replace the old rubber packing with a new one.

Old rubber packing

Part list
Parts code KRB100-35
Ordering code 00458663

4. Insert the internal assembly in the case.

IMRO1W16-E4
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C. Current Transformer (CT) Dimensions

m CTL-6-P-N (For 0 to 30 A)

(Unit: mm)
4 130 o 25
145
=1 = > 1
?D /< — | p v
$5.8
—] X !
B CTL-12-S56-10L-N (For 0 to 100 A)
(Unit: mm)
?
N~
>f QA
—— |
o Yy [ ) e < — B ° y
o Q/ s al o
(30} (] <
f 100 N 40 .
IMRO1W16-E4
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D. Memory Area Data List

APPENDIX

(Copy this sheet for its use.)

Sheet No. Memory area No. Date Name
Display Item Set value Memo
54 | Setvalue (SV)
EH ! | Event1 setvalue (EV1)
EHZ | Event 2 set value (EV2)
EH3 | Event 3 set value (EV3)
EHY | Event 4 set value (EV4)
LbH | Control loop break alarm (LBA) time
Lbd | LBA deadband
P Proportional band [heat-side]
! Integral time [heat-side]
d | Derivative time [heat-side]
~Pr Control response parameter
Pc Proportional band [cool-side]
= Integral time [cool-side]
dc Derivative time [cool-side]
db | Overlap/Deadband
Ar Manual reset
S8-U Setting change rate limiter (up)
S8-d Setting change rate limiter (down)
RS | Area soak time
LnEH | Link area number
Ramp/Soak control 1 2 3 4 5 6 7

A 1 to 3: Soak time
B 1 to 3: Setting change rate limiter

Link area number

Area soak time

(up)

Setting change rate limiter

(down)

Setting change rate limiter
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E. Parameter List

B SV setting & monitor mode

ArE

Memory area transfer

Factory User
Symbol Name Data range set value |set value Page
— Measured value (PV)/ PV display: — 7-5
Set value (SV) monitor Input scale low to Input scale high
SV display:
oSV
¢ Remote setting (RS) input value
e Manual manipulated output value
GH | Set value (SV) ! Setting limiter low to Setting limiter high 0 7-7
[ || Current transformer 1 (CT1) [0.0to 30.0 A or 0.0 to 100.0 A — 7-7
input value monitor 2
[ 2 | Current transformer 2 (CT2) | 0.0 to 30.0 A or 0.0 to 100.0 A — 7-7
input value monitor *
SHr | Remote setting (RS) input Setting limiter low to Setting limiter high — 7-7
value monitor *
EHA | | Event monitor 1° OO 0 O < SV display — 7-8
‘ L Event 1 (EV1)
Event 2 (EV2)
Event 3 (EV3)
Event 4 (EV4)
EHAC | Event monitor 2 6 O O <«—SV display — 7-8
L Heater break alarm 1 (HBA1)
L— Heater break alarm 2 (HBA2)
A |Manipulated output value PID control or Heat/Cool PID control: — 7-9
(MV1) monitor [heat-side] ’ —5.0t0 +105.0 %
Position proportioning PID control:
When the control motor with Feedback
resistance (FBR) is used:
0.0 to 100.0 %
AHC | Manipulated output value -5.0to +105.0 % — 7-9
(MV2) monitor [cool-side] ®
AP | Memory area soak time 0 minutes 00 seconds to 199 minutes 59 — 7-10
monitor ° seconds or 0 hours 00 minutes to 99 hours
59 minutes
1to8 1 7-11

! Parameters related to multi-memory area function

2

w

resistance (FBR) is not used.

A-8

Displayed only when the CT1 input is provided.
Displayed only when the CT2 input is provided.
Displayed only when the Remote setting (RS) input is provided.
Displayed when the Event action is selected for any one of the Event types from 1 to 4.

This screen is displayed when the control action is Heat/Cool PID control.
Not displayed when Digital input (DI) assignment (Engineering mode) is somewhere between 6 and 12.

Display when the CT1 or CT2 input is provided. This screen is not displayed when set the CT assignment to “0: None.”
MV1 of heat-side is not displayed when the control action is Position proportioning PID control and the input of Feedback

Continued on the next page.
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Continued from the previous page.

Facto User
Symbol Name Data range set vallale set value Page
PCA'  |Manipulated output value at | PID control: 0.0 7-11
MV transfer ' Output limiter low [MV1] to
Output limiter high [MV1]
Heat/cool PID control:
—Output limiter high [MV2] to
+Output limiter high [MV1]
(—105.0 to +105.0 %)
! L~ |Interlock release 2 on: Interlock oFF 7-13
oFF: Interlock release
' This screen is not displayed when set the MV transfer function to “0.”
2 Not displayed when Event 1, 2, 3 or 4 interlock function is not used.
B Operation mode
Facto User
Symbol Name Data range set valrt}’e set value| P29
i PID/AT transfer on: Autotunig (AT) oFF 6-15
oFF:  PID control 7-15
r U Startup tuning (ST) ' onl: Execute once oFF 6-18
on2: Execute always 7-16
oFF: ST unused
CH- Automatic temperature rise | on: Learning on 6-72
learning * oFF:  Unused 7-17
A-A Auto/Manual transfer AUTo: Auto mode AUTo 6-23
MAn: Manual mode 7-18
=L Remote/Local transfer * LoC: Local mode LoC 6-29
rEM: Remote mode 7-19
L-E Control area internal (LOC)/ |LoC: Local mode LoC 6-38
External (EXT) transfer * EXT: External mode 7-20
~ -5 |RUN/STOP transfer rUN: RUN mode (Control start) rUn 6-11
SToP: STOP mode (Control stop) 7-21

3

IMRO1W16-E4

This screen is not displayed when the control action is Position proportioning PID control.
This screen is not displayed when set the Automatic temperature rise group to “0.”

Displayed only when the Remote setting (RS) input is provided.
* Not displayed when Digital input (DI) assignment (Engineering mode) is somewhere between 6 and 12.
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B Parameter setting mode

Factory User
Symbol Name Data range set value |set value Page
EH | |Event I set value (EV1) "? | Deviation: —Input span to +Input span 50 7-24
Process and set value:
EH2 Event 2 set value (EV2) "2 Input scale low to Input scale high 50 7-24
Manipulated output value (MV1 or MV2):
Event 3 set value (EV3) "2 —5.0 to +105.0 % 50 7-24
H
EHY |Event 4 set value (EV4) 2.3 50 7-24
| LA | Control loop break alarm 1 to 7200 seconds, oFF: Unused 480 7-25
(LBA) time "**
L 54 |LBA deadband * 0 to Input span 0 7-26
B | Proportional band ' TC/RTD inputs: TC/RTD: 30 7-27
[heat-side] 0 (0.0, 0.00) to Input span (Unit: °C [°F]) | V/I: 30.0
(Varies with the setting of the Decimal
point position)
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input span
0 (0.0, 0.00): ON/OFF action
| |Integral time [heat-side] ! PID control or Heat/Cool PID control: 240 7-28
1 to 3600 seconds or 0.1 to 1999.9 seconds
oFF: PD action
[both heat-side and cool-side]
Position proportioning PID control:
1 to 3600 seconds or 0.1 to 1999.9 seconds
d Derivative time [heat-side] ' |1 to 3600 seconds or 0.1 to 1999.9 seconds 60 7-28
oFF: PI action
~Pr | Control response parameter ' |0: Slow PID control, 7-29
1: Medium Position
. proportioning
2: Fast PID control: 0|
When the P or PD action is selected, Heat/Cool.
. . . . PID control:
this setting becomes invalid. b
roportional band inputs: : -
- |P ional band TC/RTD i TC/RTD: 30 7-30
[cool-side] 1 (0.1, 0.01) to Input span (Unit: °C [°F]) | V/I: 30.0
(Varies with the setting of the Decimal
point position)
Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of Input span
I c Integral time "+ 1 to 3600 seconds or 0.1 to 1999.9 seconds 240 7-30
[cool-side] oFF: PD action
dc Derivative time " 1 to 3600 seconds or 0.1 to 1999.9 seconds 60 7-31
[cool-side] oFF: PI action
ob Overlap/Deadband " ° TC/RTD inputs: 0 7-32
—Input span to +Input span (Unit:°C [°F])
Voltage (V)/Current (I) inputs:
—100.0 to +100.0 % of Input span
Minus (—) setting results in Overlap.
However, the overlapping range is within
the proportional range.

! Parameters related to Multi-memory area function
2 Not displayed when Event function is not used.

4
5

A-10

EV4 is not displayed when the Event 4 is used as an LBA.
This screen is displayed when the Event 4 is used as an LBA.
This screen is displayed when the control action is Heat/Cool PID control.

Continued on the next page.
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value Page
A |Manual reset -2 ~100.0 to +100.0 % 0.0 7-33
SH-U Setting change rate limiter 1 (0.1, 0.01) to Input span/unit time oFF 7-34
(up) ! oFF: Unused
CH-d Setting change rate limiter (Varies with the setting of the Decimal point oFF 7-34
(down) ' position)
AGS | Area soak time 1,3 0 minutes 00 seconds to 199 minutes 59 0:00 7-35
seconds or 0 hours 00 minutes to 99 hours
59 minutes
! Link area number "+ 1to8 oFF 7-36
nt'H
Lt oFF: No link

Parameters related to Multi-memory area function

The screen is displayed when the Integral time [heat-side] or Integral time [cool-side] is set to “oFF.”
Not displayed when Digital input (DI) assignment (Engineering mode) is somewhere between 6 and 12.
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B Setup setting mode

Factory User
Symbol Name Data range set value |set value Page
HER | |Heater break alarm 1 (HBA1) | When CT is CTL-6-P-N: oFF 7-38
set value ° 0.1t030.0 A
oFF: Not used
When CT is CTL-12-S56-10L-N:
0.1 t0 100.0 A
oFF: Not used
HulL ! Heater break determination | 0.1 to 100.0 % of HBA1 set value 30.0 7-41
point 1 *>¢ oFF: Heater break determination is invalid
HEH | Heater melting determination | 0.1 to 100.0 % of HBA1 set value 30.0 7-42
point 1% b-c oFF: Heater melting determination is invalid
HERZ Heater break alarm 2 (HBA2) | When CT is CTL-6-P-N: oFF 7-38
set value “© 0.1t030.0 A
oFF: Not used
When CT is CTL-12-S56-10L-N:
0.1 t0 100.0 A
oFF: Not used
HeL E’ Heater break determination | 0.1 to 100.0 % of HBA2 set value 30.0 7-41
point 2 * > oFF: Heater break determination is invalid
HEHZ |Heater melting determination | 0.1 to 100.0 % of HBAZ2 set value 30.0 7-42
point 2 *™¢ oFF: Heater melting determination is invalid
Py [PV bias —Input span to +Input span 0 7-43
dF PV digital filter 0.1 to 100.0 seconds oFF 7-43
oFF: Unused
P~ | PV ratio 0.500 to 1.500 1.000 7-43
I I~ | PV low input cut-off 0.00 to 25.00 % of input span 0.00 7-44
LL
b |RS bias & —Input span to +Input span 0 7-45
oF2 RS digital filter & 0.1 to 100.0 seconds oFF 7-45
oFF: Unused
~r |RSratio® 0.001 to 9.999 1.000 7-45
~ | Proportional cycle time 0.1 to 100.0 seconds 200" 7-46
[heat-side]
E Proportional cycle time 0.1 to 100.0 seconds 20.0" 7-46
[cool-side]
Add ! Device address 1| 0to 99 0 7-47

- 0o a o o

A-12

Displayed when the CT1 is provided.
This screen is not displayed when set the CT1 assignment to “0: None.”
Displayed when the HBA1 type is type B.
Displayed when the CT2 is provided.
This screen is not displayed when set the CT2 assignment to “0: None.”
Displayed when the HBA2 type is type B.

Displayed when the Remote setting (RS) is provided.

Factory set value varies depending on the instrument specification.
Displayed only when the Communication 1 is provided.

Continued on the next page.

IMRO1W16-E4




APPENDIX

Continued from the previous page.

Factory User
Symbol Name Data range set value |set value Page
EPS | | Communication speed 1 &b 12.4: 2400 bps 19.2 7-48
4.8: 4800 bps
9.6: 9600 bps
19.2: 19200 bps
38.4: 38400 bps
: . a, b
5! I | | Data bit configuration 1 Bit configuration &nl 7-49
Data Stop Parity
8nl 8 1 Without
8n2 8 2 Without
8E1 8 1 Even
8E2 8 2 Even
8ol 8 1 Odd
802 8 2 Odd
7nl * 7 1 Without
n2 * 7 2 Without
7E1 * 7 1 Even
7E2 * 7 2 Even
7ol * 7 1 Odd
702 * 7 2 Odd
* When the Modbus communication protocol
selected, this setting becomes invalid.
! Ak | |Interval time 1%° 0 to 250 ms 10 7-50
evice address to -
Device address 2 © 0to 99 0 7-47
EP5Z | Communication speed 2 b 12.4: 2400 bps 19.2 7-48
4.8: 4800 bps
9.6: 9600 bps
19.2: 19200 bps
38.4: 38400 bps
BT Data bit configuration 2> ¢ Same as the Data bit configuration 1 8nl 7-49
! A2 |Interval time 2 b-c 0 to 250 ms 10 7-50
L TP |Setlock level 0: Unlock 0000 7-51
1: Lock
Set to “0” or “1” for each digit.
marnn i
L < SV display
Parameters other than Set
value (SV) and Event set
value (EV1 to EV4).
Event set value
(EV1 to EVA4)
Set value (SV)
“0” Fixed (No setting)

* Displayed only when the Communication 1 is provided.

® This screen is not displayed when the Intercontroller communication function is selected.

¢ Displayed only when the Communication 2 is provided.

IMRO1W16-E4

A-13



APPENDIX

B Engineering mode

Parameters in Engineering mode are settable only when the controller is in STOP mode. However, it is possible
to check only the data even in RUN mode.

In addition, there are invalid parameters when no optional function is specified.

Factory User

Symbol Name Data range set value |set value Page
F O Function block 10 This is first parameter symbol of Function block 10.
SPrH STOP display 0: “SToP” is displayed on the PV display. 1 7-65
1: “SToP” is displayed on the SV display.
dE |Bar graph display 0: No display 4: Deviation value 1 7-66
1: MV 5: CT1 input value
2: PV 6: CT2 input value
3: SV monitor
dELr |Bar graph display resolution |1 to 100 digit/dot 100 7-68
dSoP | PV flashing display at input | 0: Flashing display 0 7-69
error 1: Non-flashing display
(=] Function block 11 This is first parameter symbol of Function block 11.
F~ | | Direct key selection 0: Unused 1 7-70
1: Direct key
F~ |Direct key type 1: Auto/Manual transfer 1 7-70
2: Monitor
3: Memory area transfer
4: Remote/Local transfer
5: RUN/STOP transfer
F2il Function block 21 This is first parameter symbol of Function block 21.
| AP |Input type 0: TC input K 0° 7-71
1: TCinput]J
2: TC input R
3: TCinput S
4: TC input B
5: TCinput E
6: TCinput N
7: TCinput T
8: TC input W5Re/W26Re
9: TC input PLII

10: TC input U

11: TC input L

12: RTD input Pt100

13: RTD input JPt100

14: Current input 0 to 20 mA DC

15: Current input 4 to 20 mA DC

16: Voltage (high) input 0 to 10 V DC
17: Voltage (high) input 0 to 5 V DC

18: Voltage (high) input 1 to 5 V DC

19: Voltage (low) inputOto 1 V DC

20: Voltage (low) input 0 to 100 mV DC
21: Voltage (low) input 0 to 10 mV DC
24: Voltage (high) input£1 V DC

25: Voltage (low) input £100 mV DC
26: Voltage (low) input 10 mV DC
Display unit 0: °C 0 7-73
1: °F

Use to select the temperature unit for
Thermocouple (TC) and RTD inputs.

c-
2
=

# Factory set value varies depending on the instrument specification.

Continued on the next page.
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Continued from the previous page.

Symbol Name Data range sﬁ?:{ge setj\s/::-ue Page
PLOP Decimal point position 0: No decimal place 0 7-73
1: One decimal place
2: Two decimal places
3: Three decimal places
4: Four decimal places
TC input: K, J, E: Only 0 or 1 can be set.
T, U, L: Only 1 can be set.
Other than the above:
Only 0 can be set.
RTD input: From 0 to 2 can be set.
V/linputs: From 0 to 4 can be set.
PLSH Input scale high TC/RTD inputs: Maximum 7-74
Input scale low to Maximum value of the | value of the
selected input range selected
Voltage (V)/Current (I) inputs: input range *
—19999 to +19999
(Varies with the setting of the Decimal
point position)
PLSL Input scale low TC/RTD inputs: Minimum 7-74
Minimum value of the selected input value of the
range to Input scale high selected
Voltage (V)/Current (I) inputs: input range *
—19999 to +19999
(Varies with the setting of the Decimal
point position)
PglY |Input error determination Input scale low — (5 % of input span) to Input scale 7-76
point (high) Input scale high + (5 % of input span) high + (5 %
of input
span) *
PlA Input error determination Input scale 7-76
point (low) low - (5%
of input
span) *
bobS Burnout direction 0: Upscale 0 7-77
1: Downscale
Valid only when the TC input and Voltage
(low) input are selected.
59~ Square root extraction 0: Unused 0 7-77
1: Used
PE~9 |Power supply frequency 0: 50 Hz 0 7-78
1: 60 Hz
CAP Sampling cycle 0: 50 ms 1 7-78
1: 100 ms
2: 250 ms
Fee Function block 22 This is first parameter symbol of Function block 22.
~! AP |Remote setting input type 14: 0 to 20 mA DC 15° 7-79
15:4t0 20 mA DC
16:0to 10 VDC
17:0to 5 VDC
18:1to 5V DC
19:0to 1 VDC
20: 0 to 100 mV DC
21: 0to 10 mV DC

 Factory set value varies depending on the instrument specification.

IMRO1W16-E4
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value Page
F23 Function block 23 This is first parameter symbol of Function block 23.
ol 5L Digital input (DI) assignment | 1 to 26 1 7-80
Refer to Table 1 (P. A-22).
F3n Function block 30 This is first parameter symbol of Function block 30.
I | Output assignment 1to 15 2 7-82
i Refer to Table 2 (P. A-23).
al r! Timer 1 0.0 to 600.0 seconds 0.0 7-83
CII’_I'_E Timer 2 0.0 7-83
ol I3 |Timer3 0.0 7-83
C“"'FL'I Timer 4 0.0 7-83
Eur Energized/De-energized B E’I E’l B <— SV display 0000 7-83
L_DO1: 0: Energized 1: De-energized
DO2: 0: Energized 1: De-energized
DO3: 0: Energized 1: De-energized
DO4: 0: Energized 1: De-energized
AL | | Alarm (ALM) lamp lighting | 0: ALM lamp is not lit 1111 7-84
condition 1 * 1: ALM lamp is lit
') | «—svdisplay
L Ev1
EV2
EV3
EV4
ALC? Alarm (ALM) lamp lighting | 0: ALM lamp is not lit 0011 7-84
condition 2 * 1: ALM lamp is lit
,' ,' <«— SV display
L HBA1
HBA2
55 Output status at STOP mode | 0: OFF 0000 7-85
1: Action continued
nonn i
L '_r', B L «4— SV display
t Event function
Transmission output
“0” fixed (No setting)
“0” fixed (No setting)
F33 Function block 33 This is first parameter symbol of Function block 33.
Hao Transmission output type 0: None 1 7-86
1: PV
2: Set value (SV) monitor
3: Deviation value
4: MV1 [heat-side]
5: MV2 [cool-side]
6: Set value (SV)
7: Remote setting (RS) input value
HHS Transmission output When the PV, SV, SV monitor and RS: Input scale 7-87
scale high Input scale low to Input scale high high
When the MV1 and MV2:
ALg Transmission output -5.0to +105.0 % Input scale 7-87
scale low When the deviation value: low
—Input span to +Input span

? The ALM lamp is lit through the OR operation of EV1, EV2, EV3, EV4, HBA1 and HBA2 each of which is set to “1: ALM

lamp is lit.”
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value Page
F4y) Function block 41 This is first parameter symbol of Function block 41.
EG | |Event 1 type 0: None 0° 7-88
1: Deviation high'
2: Deviation low '
3: Deviation high/low '
4: Band'
5: Process high
6: Process low'
7: SV high
8: SV low
9: Unused
10: MV1 high [heat-side] ">
11: MV1 low [heat-side] "2
12: MV2 high [cool-side] '
13: MV2 low [cool-side] '
! Event hold action is available.
2 Feedback resistance (FBR) input value is
displayed when the control motor with
Feedback resistance (FBR) is used.
| | Event 1 hold action 0: OFF 0° 7-90
EHD : 1: Hold action ON
2: Re-hold action ON
E! L | |Event 1 interlock 0: Unused 0 7-92
1: Used
EH | Event 1 differential gap Deviation, process or set value: 2° 7-93
0 to Input span
MV:0.0to 110.0 %
EHr | |Eventl delay timer 0.0 to 600.0 seconds 0.0 7-94
EES | |Force ON of Event 1 action 0: Invalid 0000 7-96
1: Valid
D00 «—sv display
— Event output turned on at
input error occurrence
Event output turned on in
manual mode
Event output turned on during
the Autotuning function (AT) is
being executed
Event output turned on during
the Setting change rate limiter
is being operated
Fy2 Function block 42 This is first parameter symbol of Function block 42.

Eg? Event 2 type Same as Event 1 type 7-97
EHaZ Event 2 hold action Same as Event 1 hold action 7-98
ErLz Event 2 interlock Same as Event 1 interlock 7-99

EHZ |Event2 differential gap Same as Event 1 differential gap 7-99
EYr2 |Event2 delay timer Same as Event 1 delay timer 7-100
EES2 Force ON of Event 2 action | Same as Force ON of Event 1 action 7-100

Fy3 Function block 43 This is first parameter symbol of Function block 43.

EG3 |Event 3 type Same as Event 1 type 7-101

EHo3 Event 3 hold action Same as Event 1 hold action 7-102

# Factory set value varies depending on the instrument specification.

IMRO1W16-E4
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Continued from the previous page.

Factory User
Symbol Name Data range set value |set value| P29€
E! | 3 |Event 3 interlock Same as Event 1 interlock 7-103
EH3 |Event3 differential gap Same as Event 1 differential gap 7-103
EQr3 Event 3 delay timer Same as Event 1 delay timer 7-104
EE53 |Force ON of Event 3 action | Same as Force ON of Event 1 action 7-104
Fuy Function block 44 This is first parameter symbol of Function block 44.
EgY Event 4 type 9: Control loop break alarm (LBA) 7-105
The other data is the same as an Event 1 type.
EHgY |Event 4 hold action * Same as Event 1 hold action 7-107
E! | Y |Event4 interlock Same as Event 1 interlock 7-108
ERY Event 4 differential gap * Same as Event 1 differential gap 7-109
The invalidity in case of the LBA.
EBrY Event 4 delay timer Same as Event 1 delay timer 7-110
EEgY |Force ON of Event 4 action * | Same as Force ON of Event 1 action 7-111
Fyg. Function block 45 This is first parameter symbol of Function block 45.
[~ | |CTl ratio 0 to 9999 800 ° 7-112
CT type: CTL-6-P-N
CTL-12-S56-10L-N
CrR | ICTI assignment 0: None 1 7-113
1: OUT1
2: OUT2
3 to 4: Do not set this one
HES ! Heater break alarm 1 (HBA1) | 0: Heater break alarm 1 (HBAT1) type A 0° 7-113
type 1: Heater break alarm 1 (HBA1) type B
H5C ! Number of heater break 0to 255 5 7-115
alarm 1 (HBA1) delay times
FYEg Function block 46. This is first parameter symbol of Function block 46.
-2 |CT2 ratio 0 to 9999 800° 7-116
CT type: CTL-6-P-N
CTL-12-S56-10L-N
CrR2 CT2 assignment 0: None 3 to 4: Do not set this one 0 7-117
1: OUT1
2: OUT2
HEG2 |Heater break alarm 2 (HBA2) | 0: Heater break alarm 2 (HBA2) type A 0 7-118
type 1: Heater break alarm 2 (HBA2) type B
HLC 2 Number of heater break 0 to 255 5 7-118
alarm 2 (HBA?2) delay times
FShO Function block 50 This is first parameter symbol of Function block 50.
PD’ Hot/Cold start 0: Hot start 1 2: Cold start 0 7-119
1: Hot start 2 3: Stop start
PJR Start determination point 0 to Input span 3 % of 7-120
The unit is the same as input value. input span
(0: Action depending on the Hot/Cold start
selection)
CRA External input type 0: Remote setting (RS) input 0 7-121
1: Intercontroller communication cascade
control
2: Intercontroller communication ratio setting

*When the control loop break alarm (LBA) is selected, the setting becomes invalid.
® Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value| P29€
alH Master channel selection 0to 31 0 7-122
e |SV tracking 0: Unused 1 7-123
1: Used
‘I,H," 5 MYV transfer function 0: MVI1 or MV2 in Auto mode is used. 0 7-124
[Action taken when changed |1: When selected by Digital input (DI):
to Manual mode from Auto MV1 or MV2 in previous Manual
mode] mode is used.
When selected by Front key:
MV1 or MV2 in Auto mode is used.
2: MV1 or MV2 in previous Manual mode
is used.
PHIS |PV transfer function 0: Unused 0 7-124
1: Used
FS ) Function block 51 This is first parameter symbol of Function block 51.
g5 |Control action 0: Brilliant IT PID control (direct action) 1? 7-125
1: Brilliant II PID control (reverse action)
2: Brilliant II Heat/Cool PID control
[water cooling]
3: Brilliant I Heat/Cool PID control
[air cooling]
4: Brilliant IT Heat/Cool PID control
[Cooling gain linear type]
5: Position proportioning PID control
(reverse action)
6: Position proportioning PID control
(direct action)
! ddP Integral/derivative time 0: 1 second setting (No decimal place) 0 7-129
decimal point position 1: 0.1 seconds setting (One decimal place)
CA Derivative gain 0.1to 10.0 6.0 7-129
aoHH ON/OFF action differential | TC/RTD inputs: 1? 7-130
gap (upper) 0.0 to Input span (Unit: °C [°F])
oML | ON/OFF action differential Voltage (V)/Current (I) inputs: 1? 7-130
gap (lower) 0.0 to 100.0 % of input span
AoHE Action (high) at input error | 0: Normal control 0 7-131
AUAE |Ac tion (low) at input exror 1: Manipulated output value at input error 0 7131
PSA Manipulated output value at |—105.0 to +105.0 % 0.0 7-132
input error
a4 ! Manipulated output value -5.0to +105.0 % -5.0 7-132
(MV1) at STOP mode
e Manipulated output value -5.0 7-132
(MV2) at STOP mode
aorld Output change rate limiter 0.0 to 100.0 %/seconds of Manipulated 0.0 7-133
(up) [MV1] output
ord | Output change rate limiter (0.0: OFF) 0.0 7-133
(down) [MV1]
olLH Output limiter high (MV1) Output limiter low (MV1) to 105.0 % 105.0 7-135
oLl Output limiter low (MV1) —-5.0 % to Output limiter high (MV1) -5.0 7-135
arl) Output change rate limiter Same as Output change rate limiter (up) 0.0 7-133
(up) MV2] [MV1]
ordc | Output change rate limiter Same as Output change rate limiter (down) 0.0 7-133
(down) [MV2] [MV1]

# Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value| P29€
gl HZ |Output limiter high (MV2) Output limiter low (MV2) to 105.0 % 105.0 7-135
oLl 2 Output limiter low (MV2) —5.0 % to Output limiter high (MV2) -5.0 7-135
E/," P | Derivative action 0: Measured value derivative 0 7-136
1: Deviation derivative
15 Undershoot suppression factor | 0.000 to 1.000 1.000* 7-137
d5PA Overlap/Deadband reference | 0.0 to 1.0 0 7-138
point
Fg2 Function block 52 This is first parameter symbol of Function block 52.
BIrL | AT bias ~Input span to +Input span 0 7-140
B | AT cycles 0: 1.5 cycles 2:2.5 cycles 1 7-141
1: 2.0 cycles 3: 3.0 cycles
ArrH | AT differential gap time 0.0 to 50.0 seconds 10.0 7-142
Al o | Output value with AT turned on | Output value with AT turned off to 105.0 % 105.0 7-143
A gF |Output value with AT turned off| —105.0 % to Output value with AT turned on -105.0 7-143
= Proportional band limiter TC/RTD inputs: Input span ® 7-144
(high) [heat-side] 0 (0.0, 0.00) to Input span (Unit: °C [°F])
(Varies with the setting of the Decimal
PLL Proportional band limiter point position) e 7.144
(low) [heat-side] Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of input span
'LH Integral time limiter (high) |0 to 3600 seconds or 3600 7-145
[heat-side] 0.0 to 1999.9 seconds
L Integral time limiter (low) (Varies with the setting of the Integral/ 0 7-145
[heat-side] Derivative time decimal point position)
dLH Derivative time limiter (high) 3600 7-146
[heat-side]
gLl Derivative time limiter (low) 0 7-146
[heat-side]
PclH Proportional band limiter TC/RTD inputs: Input span * 7-147
(high) [cool-side] 1 (0.1, 0.01) to input span (Unit: °C [°F])
(Varies with the setting of the Decimal
(= Proportional band limiter point position) 12 7-147
(low) [cool-side] Voltage (V)/Current (I) inputs:
0.1 to 1000.0 % of input span
el H Integral time limiter (high) Same as Integral time limiter (high) 3600 7-148
[cool-side] [heat-side]
el Integral time limiter (low) Same as Integral time limiter (low) 0 7-148
[cool-side] [heat-side]
dcl H Derivative time limiter (high) | Same as Derivative time limiter (high) 3600 7-149
[cool-side] [heat-side]
del L Derivative time limiter (low) | Same as Derivative time limiter (low) 0 7-149
[cool-side] [heat-side]
P, | Proportional band adjusting 1 0.01 to 10.00 times 1.00 7-150
factor [heat-side]
! H UI Integral time adjusting factor 1.00 7-150
[heat-side]
| | Derivative time adjusting 1.00 7-151
C/Hu factor [heat-side]
P-A. Proportional band adjusting 1.00 7-150
factor [cool-side]
] | | Integral time adjusting factor 1.00 7-150
! CHU [cool-side]

? Factory set value varies depending on the instrument specification.
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Factory User
Symbol Name Data range set value |set value| P29€
[, |Derivative time adjusting 1 0.01 to 10.00 times 1.00 7-151
factor [cool-side]
F53 Function block 53 This is first parameter symbol of Function block 53.
Ydb Open/Close output neutral 0.1 to 10.0 % of output 2.0 7-152
zone
UHg Open/Close output differential | 0.1 to 5.0 % of output 1.0 7-153
gap
UL~ |Action at feedback resistance | 0: Action depending on the valve action at STOP 0 7-153
(FBR) input error 1: Control action continued
PDS Feedback adjustment At the Adjustment preparation screen, press the — 7-154
shift key for 5 seconds to start the adjustment.
rol Control motor time 5 to 1000 seconds 10 7-155
ol A | Integrated output limiter 0.0 to 200.0 % of control motor time 150.0 7-155
0.0: Integrated output limiter function OFF
This value becomes invalid when Feedback
resistance (FBR) input is used.
HRL Valve action at STOP 0: Close-side output OFF, 0 7-156
Open-side output OFF
1: Close-side output ON,
Open-side output OFF
2: Close-side output OFF,
Open-side output ON
YAC, Action at saturated output 0: Invalid 0 7-156
1: Valid
FGy. Function block 54 This is first parameter symbol of Function block 54.
r 5 ST start condition 0: Activate the Startup tuning (ST) function 0 7-157
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.
[P | ST proportional band 0.01 to 10.00 times 1.00 7-157
adjusting factor
vy ST integral time adjusting 1.00 7-158
factor
r ST derivative time adjusting 1.00 7-158
57 dt factor
FGG. Function block 55 This is first parameter symbol of Function block 55.
E H,_E Automatic temperature rise Oto 16 0 7-159
group (0: Automatic temperature rise function OFF)
~ 5 |RUN/STOP group 0 to 16 (0: RUN/STOP group function OFF) 0 7-160
CTH-d Automatic temperature rise | 0.1 to 1999.9 seconds 10.0 7-161
dead time
E H-T Automatic temperature rise | 0.1 to Input span/minutes 1.0 7-161
gradient data
FEO Function block 60 This is first parameter symbol of Function block 60.
C 5P | | Communication 1 protocol | 0: RKC communication 0° 7-162
1: Modbus
2: Intercontroller communication °

? Factory set value varies depending on the instrument specification.
® Intercontroller communication is available only when one communication function is selected.
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Symbol Name Data range s';?‘i,t:'?e seltJ‘s;:lrue Page
CaP2 Communication 2 protocol 0: RKC communication 2 7-162
1: Modbus
2: Intercontroller communication
no. Function block 70 This is first parameter symbol of Function block 70.
CH-r Setting change rate limiter 1 to 3600 seconds 60 7-163
unit time
5[’ DI,D Soak time unit 0: 0 hours 00 minutes to 1 7-163
99 hours 59 minutes
1: 0 minutes 00 seconds to
199 minutes 59 seconds
F71 Function block 71 This is first parameter symbol of Function block 71.
5! H | Setting limiter high Setting limiter low to Input scale high Input scale 7-164
high
gL Setting limiter low Input scale low to Setting limiter high Input scale 7-164
low
Fg ! Function block 91 This is first parameter symbol of Function block 91.
rygaz2 ROM version monitor Display the version of loaded software. — 7-165
or Integrated operating time 0 to 19999 hours — 7-165
monitor
rcd Holding peak Vqlue ambient | —10.0 to +100.0 °C — 7-165
temperature monitor
Table 1: Digital input (DI) assignment
Code Digital input 1 Digital input 2 Digital input 3 Digital input 4 Digital input 5
(DI1) (DI2) (DI3) (D14) (DI5)
01 Unused Unused Unused Unused Unused
02 Memory area number selection (1 to 8) Memory area set RUN/STOP transfer
03 Memory area number selection (1 to 8) Memory area set Unused
04 Memory area number selection (1 to 8) Memory area set Auto/Manual transfer
05 Memory area number selection (1 to 8) Memory area set Interlock release
06 Memory area number selection (1 to 8) RUN/STOP transfer Unused
07 Memory area number selection (1 to 8) RUN/STOP transfer Auto/Manual transfer
08 Memory area number selection (1 to 8) RUN/STOP transfer Interlock release
09 Memory area number selection (1 to 8) Unused Auto/Manual transfer
10 Memory area number selection (1 to 8) Unused Interlock release
11 Memory area number selection (1 to 8) Auto/Manual transfer Interlock release
12 Memory area number selection (1 to 8)
13 RUN/STOP transfer Remote/Local transfer * Auto/Manual transfer
14 RUN/STOP transfer Remote/Local transfer * Interlock release
15 RUN/STOP transfer Auto/Manual transfer Interlock release
16 Remote/Local transfer * Auto/Manual transfer Interlock release
17 RUN/STOP transfer Remote/Local transfer *
18 RUN/STOP transfer Auto/Manual transfer
19 RUN/STOP transfer Interlock release
20 Remote/Local transfer * Auto/Manual transfer
21 Remote/Local transfer * Interlock release
22 Auto/Manual transfer Interlock release
23 RUN/STOP transfer
24 Remote/Local transfer *
25 Auto/Manual transfer
26 Interlock release

* In the case of the optional function A, C and D without remote setting input and communication, the Remote/Local transfer becomes

invalid.
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Table 2: Output assignment

This setting is conducted in engineering mode.

Code Output 1 (OUT1) Output 2 (OUT2) Digital output 1 (DO1) Digital output 2 (DO2)
01 Control output 1 Control output 2 Event output 1 (EV1) Event output 2 (EV2)
02 Control output 1 Control output 2 Event output 1 (EV1) Event output 4 (EV4)
03 Control output 1 Control output 2 Event output 1 (EV1) Heater break alarm (HBA) output
04 Control output 1 Control output 2 Event output 1 (EV1) FAIL output (De-energized)
05 Control output 1 Control output 2 Event output 4 (EV4) Heater break alarm (HBA) output
06 Control output 1 Control output 2 Event output 4 (EV4) FAIL output (De-energized)
07 Control output 1 Control output 2 Heater break alarm (HBA) output FAIL output (De-energized)
08 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) Event output 2 (EV2)
09 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) Event output 4 (EV4)
10 Control output 1 Heater break alarm (HBA) output Event output 1 (EV1) FAIL output (De-energized)
1 Control output 1 Heater break alarm (HBA) output Event output 4 (EV4) FAIL output (De-energized)
12 Control output 1 FAIL output (De-energized) Event output 1 (EV1) Event output 2 (EV2)
13 Control output 1 FAIL output (De-energized) Event output 1 (EV1) Event output 4 (EV4)
14 Control output 1 Event output 1 (EV1) Event output 2 (EV2) Event output 3 (EV3)
15 Control output 1 Event output 4 (EV4) Event output 1 (EV1) Event output 2 (EV2)

Heater break alarm (HBA) output becomes OR when two Current transformer (CT) inputs are
available.

Energized/De-energized is configurable except for the FAIL output.
(Factory shipment: Energized)

For Position proportioning PID control, regardless of the above selection, OUT1 becomes the
open-side output, and OUT2 becomes the close-side output.

()
AR
L] When used as Heat/Cool PID control, select any code of 1 to 7.
(N
(B

Outputs and Event functions not specified in the model code is not valid if specified.
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F. Seal [for Unit and Direct key] (accessory attached)

B Model code
SAP-379

K °C °F % N kg
m cm mm m?3 | A
mA \ mV kW Hz m/s
m/min m/h mm/s | mm/min| mm/h t/h
kg/h | m2/min | mzh | m3min | m3h Nm3/h
I/s [/min I/h kPa MPa kg/cm?
kgf/lecm? | mH,O | mmHO | mmAg | cmHg | mmHg
bar mbar psi Torr |kg/cm?G kgf/lcm?G
kcal/s | Gcal/h | Mcal/h | kcal/h cal/h |kcal/m2h
%RH %CO ppm pH rpm D.P.
°CD.P. CMH CHM x10 x10?

VONI|AREALRL L RIS | AM [l ool
— _/

N
For direct key

B Usage example of the unit seal

> For unit

J

Please use only the unit seal meeting the controlled object.

A-24

°C

PV REM
QUHCﬁ ﬁcﬁ Il
9 A

MEA S

=0 0050 )7 1)
Q:UWUOQ:W (e
OUT1 OUT2 DO1 DQ2 AM
s gooooooooo
GCD| |[<wel (V| | A

L— Unit seal
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INDEX

Alphabetical Order

A

Action (high) at input error ««-«-weeeeeererseeeeee 7-55, 7-131
Action (low) at input error=-«=«---werereressreeeeeeenes 7-55, 7-131
Action at feedback resistance (FBR) input error
.................................................................... 6-49, 7-56, 7-153
Action at saturated output:------srrrreeerrs 7-56, 7-156
Alarm (ALM) lamp lighting condition 1 ---«xxsseeeeeeeee 7-53, 7-84
Alarm (ALM) lamp lighting condition 2 ----«x«-sseeeeeeee 7-53, 7-84
Area Soak t|me ....................................................... 7_23’ 7_35
AT biaS ................................................................. 7_56, 7_140
AT cycles - 7-56, 7-141
AT differential gap time -« 7-56, 7-142
Auto/Manual transfer:--««««----sseeereeemmm, 6-23, 7-14, 7-18
Automatic temperature rise dead time-------+------- 7-57, 7-161
Automatic temperature rise gradient data -+ 7-57, 7-161
Automatic temperature rise group ----ereeeereeeees 7-57, 7-159
Automatic temperature rise learning----------- 6-72,7-14, 7-17
B

Bar graph display - 7-52, 7-66
Bar graph display resolution ««««-«xseereemsereesneees 7-52, 7-68
Burnout direction .................................................... 7_53, 7_77
C

Cascade control function ««««««-eeeeeemmmmmmmmminiiiinnnnn. 6-61, 6-81
Communication 1 protoCol «--«««=-sserrermmsreereenannes 7-57, 7-162
Communication 2 protoCol «--«««=-ssxrresmmserermeeeannes 7-57, 7-162
Communication Speed 1 ........................................ 7_371 7_48
Communication Speed 2 ........................................ 7_371 7_48
Control @action ««+-«r-wwremrrrrrrrrs 7-55,7-125
Control area Local (LOC)/External (EXT) transfer
...................................................................... 6-38, 7-14, 7-20
Control loop break alarm (LBA) time --«««+--xeeeereeee 7-23, 7-25
Controi motor t|me ......................................

Control response parameter

CT1 assignment ................................................... 7_55‘ 7_1 13
CT1 ratio .............................................................. 7_55, 7_1 12
CT2 aSSigNMENt -« xwrerrerreerresnssnne 7-55, 7-117
CT2 ratiQ ==+ eeerererererereremnnieniniiiiena. 7-55, 7-116
Current transformer 1 (CT1) input value monitor
............................................................................ 7_2‘ 7_3, 7_7
Current transformer 2 (CT2) input value monitor
............................................................................ 7_2’ 7_3’ 7_7
D

Data bit configuration 1

Data blt Configuration 2 ..........................................

Decimal point POSItion -+« xssesrsesmsensssnes

Derivative aCtiOn ..................................................

Derivative gain -+«

Derivative time [COOl-Sid@]--««x+-xwrrrrrrrrrrmnnrsanneenss 7-23, 7-31
Derivative time [heat-side] «------rrreerrrmmmrrrmeeeeenes

Derivative time adjusting factor [cool-side]
Derivative time adjusting factor [heat-side]

B-2

Derivative time limiter (high) [cool-side]

Derivative time limiter (high) [heat-side]

Derivative time limiter (low) [cool-side]

Derivative time limiter (low) [heat-side]

DeViCe addreSS 1 ....................................................

Device addreSS 2 ....................................................

Digital input (DI) assignment

Direct K@y type :«-+--sseeerrrressnsss

DireCt key SeleCtiOn ................................................ 7_52, 7_70
DISplay Unit ............................................................. 7_53, 7_73
E

Energized/De-energized ......................................... 7_53’ 7_83
Event 1 delay timer:-- -

Event 1 differential gap

EVent 1 hoid action .................................................

EVent 1 interIOCk .....................................................

Event 1 set valug (EV 1) e 7-23,7-24
Event 1 Y@ eeeeres e 7-54, 7-88
Event 2 delay timer--«««-«rereremermmrmenns 7-54, 7-100
EVent 2 diﬁerentiai gap ........................................... 7_54, 7_99
EVent 2 hOId aCtiOn ................................................. 7_54, 7_98
Event 2 interlock

EVent 2 Set Vaer (EVZ) .......................................... 7_23’ 7_24
EVent 2 type ............................................................ 7_54’ 7_97
Event 3 delay timer ............................................... 7_54’ 7_104
Event 3 differential gap:-«---werereeereresseeseeee 7-54,7-103
EVent 3 hoid action ............................................... 7_54‘ 7_102
EVent 3 interIOCk ................................................... 7_54’ 7_103
Event 3 set valug (EV3)-w e 7-23,7-24
Event 3 typeg------eeo -+ 7-54, 7-101
Event 4 delay timer:-«---rereeersssssee 7-54,7-110
EVent 4 differentiai gap ......................................... 7_54, 7_109
EVent 4 hOId aCtiOn ............................................... 7_54, 7_107
EVent 4 interIOCk ................................................... 7_54, 7_108
EVent 4 Set Vaer (EV4) .......................................... 7_23’ 7_24
EVent 4 type .......................................................... 7_54’ 7_105

Event monitor 1

Event monitor 2 7-2,7-3,7-8

External input type ................................................ 7_55, 7_121
F

Feedback adjustment «--ooeeeeeerseneeee 6-50, 7-56, 7-154
Force ON of Event 1 action -w-ereeeeeeesmressnesneeeees 7-54, 7-96
Force ON of Event 2 action «--weseeeeresesessieseeeees 7-54,7-100
Force ON of Event 3 action «-reweeeeresesessseneeeees 7-54,7-104
Force ON of Event 4 action ------eeeeeemeeemseeeeess 7-54, 7-111
G

Group RUN/STOP function «««--««xssmsrreesssmeenseneeenes 6-61, 6-64
H

Heat/Cool PID control--------ssseeeeeeeeeeneeeneeees 6-15, 6-18, 7-126
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Heater break alarm 1 (HBA1) set value----«-++-=-+--- 7-37,7-38
Heater break alarm 1 (HBA1) type ---««r+-seeeereeees 7-55,7-114
Heater break alarm 2 (HBA2) set valug----«-+--=++--- 7-37,7-38
Heater break alarm 2 (HBA2) type ---««-+---sseeereeees

Heater break determination point 1 --«xxsseeeeeesneeess

Heater break determination point 2 ---«««--eeeeeeeeeees

Heater melting determination point 1

Heater melting determination point 2:«-««+-«xseeeeeeee 7-37,7-42
Ho|d aCtiOn ...................................................................... 7_90
Holding peak value ambient temperature monitor
............................................................................. 7_57‘ 7_1 65
HOt/COld Start ....................................................... 7_55’ 7_1 19
|

Input error determination point (high) «-«-«-«xsseeeeeee 7-53,7-76
Input error determination point (Iow):««-«««-«xseeeeeeee 7-53, 7-76
|nput SCaIe hlgh ...................................................... 7_53, 7_74
|nput SCaIe IOW ....................................................... 7_537 7_74
Input type - 7-53, 7-71
Integral time [cool-side] 7-23, 7-30
Integral time [heat-side] -+« erererermsnnnnns 7-23, 7-28
Integral time adjusting factor [cool-side] «+---+-+++ 7-56, 7-150
Integral time adjusting factor [heat-side]-«+---+--- 7-56, 7-150
Integral time limiter (high) [cool-sidg]--««x+-xxx+++ 7-56, 7-148
Integral time limiter (high) [heat-side] --«««-«-+-xe+e 7-56, 7-145
Integral time limiter (low) [cool-sidg] -«---«+=xxsrseeeree 7-56, 7-148
Integral time limiter (low) [heat-sidg]-«---+-xxsreeeee 7-56, 7-145
Integral/derivative time decimal point position----- 7-55, 7-129
Integrated operating time monitor-----«----+--eeeeeee 7-57,7-165
Integrated output limiter -+ 7-56, 7-155
INterlock releas@: - -+  rrrrrerreeermnniiiiniiinins 6-39, 7-2, 7-3, 7-13
|nterva| tlme 1 ........................................................ 7_37’ 7_50
|nterva| tlme 2 ........................................................ 7_37’ 7_50
L

LBA deadband ....................................................... 7_23, 7_26
Link area number -««---«-sseereemmmmemmmmmn 7-23, 7-36
M

Manipulated output value (MV1) at STOP mode- 7-55, 7-132

Manipulated output value (MV1) monitor [heat-side]
............................................................................ 7_2‘ 7_3, 7_9

Manipulated output value (MV2) at STOP mode- 7-55, 7-132
Manipulated output value (MV2) monitor [cool-side]

.......................................................................... 7_2‘ 7_3' 7_10
Manipulated output value at input error ---«««+-----+- 7-55, 7-132
Manipulated output value at MV transfer-«------- 7-2,7-3, 7-11
MaNUAI FESEL «+++wwrrrerrrrrrmmrrmrrrriiiiiiiiiii s 7-23,7-33
Master channel selection - -+ 7-55,7-122
Measured value (PV)/Set value (SV) monitor-----7-2, 7-3, 7-5
Memory area soak time monitor «-------xxeeeeee 7-2,7-3,7-10
Memory area transfer:-«---:--oeeeereeeeeeees 6-33, 7-2, 7-3, 7-11
MV transfer function:«-«--xseeereerrsssnsnenns 7-55,7-124

IMRO1W16-E4

N

Number of heater break alarm 1 (HBA1) delay times
.............................................................................. 7_55’ 7_1 15
Number of heater break alarm 2 (HBA2) delay times
.............................................................................. 7_55, 7_1 18
o)

ON/OFF action differential gap (lower) ««+-«x+--xe-e 7-55, 7-130
ON/OFF action differential gap (upper):««--«=====- 7-55, 7-130
Open/Close output differential gap---------- 6-49, 7-56, 7-153
Open/Close output neutral zong ===+« 6-49, 7-56, 7-152
Output assignment ................................................. 7_531 7_82
Output change rate limiter (down) [MV1] «+---exee-- 7-55, 7-133
Output change rate limiter (down) [MV2] «+---xxx+-- 7-55, 7-133
Output change rate limiter (up) [MV1]---eeeeeeeeeee 7-55, 7-133
Output change rate limiter (up) [MV2] ---xxxeeeeeeeess 7-55, 7-133
Output limiter high (MV1) --7-55, 7-135
Output limiter high (MV2) -exeeersreesmmseeniesnne.. 7-55, 7-135
Output limiter [ow (MV/1)--«seeesrreermmeniemnneiens 7-55, 7-135
Output limiter [ow (MV2):-«-seeerreersmmennemniniennns 7-55, 7-135
Output status at STOP mode -+-««x+-eeerermmeemmseeeenes 7-53, 7-85
Output value with AT turned off«---eermreereereennenns 7-56, 7-143
Output value with AT turned on«---xsereeeeereeeeens 7-56, 7-143
OVerIap/Deadband ................................................. 7_23, 7_32

Overlap/Deadband reference point

P

PID/AT transfer-------x-xoserermmmmmes 6_15‘ 7_14' 7-15
PID CONtrol-«--x-xseremmrmrmrmrnn 6-15, 6_19, 6-73
Position proportioning control--««---«-=-xxee-: 4-7,6-43, 7-152
POWer SUpp|y frequency .........................................

Proportional band [cool-side]
Proportional band [heat-side]

Proportional band adjusting factor [cool-side] - 7-56, 7-150
Proportional band adjusting factor [heat-side] ----7-56, 7-150
Proportional band limiter (high) [cool-side]---«----- 7-56, 7-147
Proportional band limiter (high) [heat-side] -+ 7-56, 7-144
Proportional band limiter (low) [cool-side] -+ 7-56, 7-147
Proportional band limiter (low) [heat-side]-----+-- 7-56, 7-144
Proportional cycle time [Cool-sidg] «««+--xxxxssmrreerraees

Proportional cycle time [heat-side] -
PV bias ...................................................................

PV dlgltal fllter .........................................................

PV flashing display at input error «--«««-«eereeemeereeeees

PV low input CUE-Off e rreeerermmesrmrimininie

PV ratio -« rrrerrrerrerrr 7_37, 7-43
PV transfer fUnCtiOn .............................................. 7_55, 7-124
R

Ratio Setting fUNCHION - r e 6-89
Re-hold action «=--rsrrmrmermrrrer 7-91
Remote setting (RS) input value monitor --------- 7-2,7-3,7-7
Remote Setting input type ....................................... 7_53! 7_79



INDEX

Remote/Local transfer::--««-wxrrerreereeeenenes 6-29, 7-14, 7-19
ROM VerSiOn monitor ........................................... 7_57’ 7_165
RS Digg:erreerreerreermeermeenm 7-37, 7-45
RS dlgltal f”ter ........................................................ 7_37’ 7_45
RS ratiQ «ereeerreerreerreermmetmiissisiai.. 7-37, 7-45
RUN/STOP grOUp ................................................ 7_57‘ 7_160
RUN/STOP transfer -6-11, 7-14, 7-21
S

SaMPIiNG CyCl@ -+ werererereresessrsss s 7-53, 7-78
Set IOCk IeVeI ................................................. 5_1 1 , 7_37, 7_51
Set value (SV) e

Setting change rate limiter (down) «««-«xxeeeeeeeereeees

Setting change rate limiter (up)---««xeeerreemmmreereeee

Setting change rate limiter unit time -

Settlng ||m|ter hlgh ...............................................

Settlng ||m|ter |OW .................................................

Soak tlme Unit ......................................................

Square root extraction:«-«:«xwereerrsre

ST derivative time adjusting factor------------o-

ST integral time adjusting factor -««««--:-xsreeeeeeeee: 7-56, 7-158
ST proportional band adjusting factor::«---------- 7-55, 7-157
ST start condition =« «xwrerererrsiens 7-56, 7-157
Start determination point:-««--seeereeeeeeeeens 7-55, 7-120
Startup tuning (ST) ........................................ 6_18’ 7_14’ 7_16
STOP dISpIay ......................................................... 7_52’ 7_65
SV tracking ........................................................... 7_55, 7_1 23
T

Timer 1 ...................................................................

Timer 2

Timer 3 ...................................................................

Timer 4 ................................................................... 7_53, 7_83
Transmission output scale high «=---wxererreerreeeeee 7-53, 7-87
Transmission output scale [ow:-----xxereeeereaneeneees 7-53, 7-87
Transmission OUtPUL type-«-----ssseeserssnnnniens 7-53, 7-86
U

Undershoot suppression factor:«««««-««xsssseeeeeeeees 7-55, 7-137
\'

Valve action at STOP::-----roereeeeeeeeeeeeeeeeeeenn, 6-50, 7-56, 7-156
B-4
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INDEX

* Mode
MONI: SV setting & Monitor mode SETUP: Setup Setting mode OPE: Operation mode
ENG: Engineering mode PARA: Parameter Setting mode
Symbol | Name Mode * Page Symbol Name Mode * Page
A (R) D (d) ()
Add | |Add1 |Device address 1 SETUP 7-37, 7-47 d |d Derivative time [heat-side] PARA 7-23,7-28
AddZ |Add2 |Device address 2 SETUP 7-37, 7-47 dAJ |das ﬁ;’ai‘t’f‘stii&’;“me adjusting factor|\eNG  (F52)|7-56, 7-149
AHE |AHS |Transmission output scale high ENG (F33)|7-53, 7-87 db |db Overlap/Deadband PARA 7-23,7-32
AL T | |ALC1 |Alarm (ALM) lamp lighting condition 1 [ENG  (F30)|7-53, 7-84 dbEPH |dbPA |Overlap/Deadband reference point |[ENG  (F51)|7-55, 7-138
AL L2 |ALC2 |Alarm (ALM) lamp lighting condition 2 [ENG  (F30)|7-53, 7-84 dc |de Derivative time [cool-side] PARA 7-23, 7-31
AL S |ALS |Transmission output scale low ENG  (F33)|7-53, 7-87 dcAd |deas [Eéf)g‘l’zfg’; time adjusting factor 1enG  (F52)|7-56, 7-151
A-75 |AM |AutoManual transfer OPE gas 114, del H |deLH Eig‘l’_ztig’j]“me limiter (high) ENG  (F52)|7-56, 7-149
Ao |Ao  |Transmission output type ENG  (F33)|7-53, 7-86 del b |deL [222"’_2}2’;“'"6 limiter (low) ENG  (F52)|7-56, 7-149
HaoHE |AoVE |Action (high) at input error ENG (F51)|7-55, 7-131 dE |[dE  |Bar graph display ENG (F10)|7-52, 7-66
AP |APT |Memory area soak time monitor MONI ;:%7'3’ dE U |dEUT |Bar graph display resolution ENG (F10)|7-52, 7-68
ArE |AE |Memory area transfer MONI 673%3771f dF |dF  |Pv digital fiter SETUP 7-37,7-43
A5 |AST |Area soak time PARA 7-23,7-35 dF 2 |dF2 |RS digital filter SETUP 7-37, 7-45
AL |ATb |AT bias ENG  (F52)|7-56, 7-140 gL A |dGA |Derivative gain ENG  (F51)|7-55, 7-129
AT |ATC |AT cycles ENG (F52)|7-56, 7-141 d! 5L |diISL |Digital input (DI) assignment ENG (F23)|7-53, 7-80
AT H |ATH |AT differential gap time ENG  (F52)|7-56, 7-142 dLH |dH ﬁ‘zg‘f‘stii(‘j’:]“me limiter (high) ENG  (F52)|7-56, 7-146
A oF |AToF |Output value with AT turned off ENG  (F52)|7-56, 7-143 dL L ld [[;zg‘t’_astii“j’:]“me limiter (low) ENG  (F52)|7-56, 7-146
I o |ATon |Output value with AT turned on ENG (F52)|7-56, 7-143 d 5o P |dSoP |PV flashing display at inputerror ~ |[ENG  (F10)|7-52, 7-69
AU |ATU |PIDIAT transfer OPE Sl dr P |dTP |Derivative action ENG (F51)|7-55, 7-136
AU A E |AURE |Action (low) at input error ENG  (F51)|7-55, 7-131 E (E )
B (b) ([;,) EE o | |EEo1 |Force ON of Event 1 action ENG  (F41)|7-54, 7-96
! [ | |bIT1 |Data bit configuration 1 SETUP 7-37,7-49 EE o2 |EEo2 |Force ON of Event 2 action ENG  (F42)|7-54, 7-100
LI r bIT2 |Data bit configuration 2 SETUP 7-37, 7-49 E E 53 |EE03 |Force ON of Event 3 action ENG (F43)|7-54, 7-104
Lo 5 |boS |Burnout direction ENG (F21)|7-583,7-77 EE oY |EEo4 |Force ON of Event 4 action ENG (F44)(7-54, 7-111
LPS | |bPS1 |Communication speed 1 SETUP 7-37, 7-48 EH | |EH1 |Event 1 differential gap ENG  (F41)|7-54,7-93
L P52 |bPS2 |Communication speed 2 SETUP 7-37,7-48 EHZ |EH2 |Event 2 differential gap ENG  (F42)|7-54, 7-99
C (E) EH3J |EH3 |Event 3 differential gap ENG  (F43)|7-54,7-103
T AR |CAM |External input type ENG  (F50)|7-55, 7-121 EHY |EH4 |Event 4 differential gap ENG  (F44)|7-54, 7-109
I Hr |CHr |Automatic temperature rise learning |OPE g:z; 714, EHg | |EHo1 |Event 1 hold action ENG (F41)|7-54, 7-90
CHrd |cHra |futomatictemperature ise dead gng  (s5)|7-57, 7-161 EHg 2 |EHo2 |Event 2 hold action ENG  (F42)|7-54,7-98
T Hr [ |CHrG |Automatic temperature rise group  |[ENG  (F55)|7-57, 7-159 EHg 3 |EHo3 |Event 3 hold action ENG  (F43)(7-54,7-102
CHFT |cHlrT 'g:t‘;’ma‘ic temperature rise gradient | ene(£55)|7.57, 7-161 EHgY |EHo4 |Event 4 hold action ENG  (F44)|7-54, 7-107
AP | |CMP1|Communication 1 protocol ENG  (F60)|7-57, 7-162 E! L ! |EIL1 |Event 1 interlock ENG  (F41)|7-54,7-92
C AP 2 |cMP2|Communication 2 protocol ENG  (F60)|7-57, 7-162 E! L2 |EIL2 |Event2interlock ENG  (F42)|7-54,7-99
Ol e Sa”ﬂ:mﬁ?;fmme” (CT1)input Iy 0Ny 1278, E! L 3 |EL3 |Event 3 interlock ENG  (F43)|7-54, 7-103
L1 O |cr2 |Syrent transformer 2 (CT2)input—1y1o 72,73, E! LY [EL4 |Event 4 interlock ENG  (F44)|7-54,7-108
C IR ! [cTA1 [CT1 assignment ENG  (F45)|7-55, 7-113 £G5S | |EST |Event1type ENG  (F41)|7-54,7-88
T A2 |CTA2 |CT2 assignment ENG  (F46)|7-55, 7-117 EGSZ2 |ES2 |Event2type ENG  (F42)|7-54, 797
Cr - ! |cTrt [CT1 ratio ENG  (F45)|7-55, 7-112 £53 |ES3 |Event3type ENG (F43)|7-54, 7-101
-2 |[cT2 [cT2ratio ENG (F46)|7-55,7-116 ESY |Es4 |Event4type ENG  (F44)|7-54,7-105
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Symbol Name Mode * Page Symbol ‘ Name ‘ Mode * ‘ Page
EH ! |EV1 |Event1 setvalue (EV1) PARA 7-23, 7-24 L (;_ )
EHZ |EV2 |Event2 setvalue (EV2) PARA 7-23,7-24 L 5 R |LbA |Control loop break alarm (LBA) time [PARA 7-23,7-25
EH3 |EV3 |Event 3 setvalue (EV3) PARA 7-23,7-24 L bd |Lbd |LBA deadband PARA 7-23,7-26
EHY |EV4 |Event4 setvalue (EV4) PARA 7-23,7-24 L C P |LCK |Setlock level SETUP 5;] 7-37,
- ; 7-2,7-3, " Control area Local (LOC)/External 6-38, 7-14,

EHA | |EVM1|Event monitor 1 MONI 78 L-F |LE (EXT) transfer OPE 7-20

EHA 2 |EVM2|Event monitor 2 MONI ;jg' 8, L AP AR |LnKA |Link area number PARA 7-23,7-36

EHI | |EVT1 |Event 1 delay timer ENG  (F41)|7-54,7-94 L ol |LoGC |Output assignment ENG (F30)|7-53, 7-82

EHI 2 |EVT2 |Event 2 delay timer ENG  (F42)|7-54,7-100 M (H)

EHI 3 |EVT3 |Event 3 delay timer ENG  (F43)|7-54, 7-104 AL H |MCH |Master channel selection ENG (F50)|7-55, 7-122

EHIY [EVT4 |Event 4 delay timer ENG  (F44)|7-54,7-110 Aol IMoT |control motor time ENG  (F53)|542.7-%6
E Ul |EXC |Energized/De-energized ENG (F30)|7-53, 7-83 A |Mr Manual reset PARA 7-23,7-33

- Manipulated output value (MV1) 7-2,7-3,
F (F) n MV monitor [heat-side] MONI 7-9
: ~ ~ - Manipulated output value (MV2) 7-2,7-3,
EF A |Fn  |Direct key type ENG (F11)|7-52, 7-70 a2 |mva2 | emR cool-side] MONI 710
Fr | |Fn1 |Direct key selection ENG (F11)|7-52, 7-70 ~HI MVTS |MV transfer function ENG F50)|7-55, 7-124
mn
H (H) O (o) (o)
| Heater break alarm 1 (HBA1) set ON/OFF action differential gap

HBA | [HbAT | Soe SETUP 7-37,7-38 agHH |oHH (upper) ENG (F51)|7-55, 7-130

HEARZ |HbA2 tl;ﬁteer break alarm 2 (HBA2) set SETUP 7-37,7-38 aHL |oHL ElJ(:\‘lA/Ing;F action differential gap ENG  (F51)|7-55, 7-130

HEL | |Hbc ?‘ﬁ‘&ﬂe;glgﬁﬁregreak alarm 1 \eng  (F45)|7-55, 7-115 ol A |oLA |integrated output limiter ENG  (F53)|7-56, 7-155

HbeL 2 |Hbc2 F;&Z‘*{(j’;gﬁ‘ﬁg’eak alam2  1eng  (F46)|7-55, 7-118 al H |oLH |Output imiter high (MV1) ENG  (F51)|7-55, 7-135

eater melting etermination poin =3/, [~ [o] u put imiter nig -9, /-
! |HbH1 [Heat Iting determinati int 1|SETUP 7-37,7-42 al LH2 |Output limiter high (MV2 ENG (F51)|7-55,7-135
eater melting determination poin -37, 7- ol utput limiter low -55, 7-
HEHZ [HbH2 |H Iting d ination point 2| SETUP 7-37,7-42 ol L |oLL |Output limiter low (MV1) ENG  (F51)|7-55, 7-135
HbEL | |HbL1 |Heater break determination point 1 [SETUP 7-37, 7-41 ol L 2 |oLL2 |Output limiter low (MV2) ENG (F51)|7-55, 7-135
- . Output change rate limiter (down
HEL 2 |HbL2 |Heater break determination point 2 |SETUP 7-37, 7-41 aord |ord [MVEI] 9 ( ) |ENG (F51)|7-55, 7-133
Output change rate limiter (down
HES | |HbS1 |Heater break alarm 1 (HBA1) type |ENG  (F45)|7-55, 7-113 ardZ |ord2 [MV%] 9 ( ) |eENG (F51)|7-55, 7-133
Output change rate limiter (u
HE S [HbS2 |Heater break alarm 2 (HBA2) type |ENG  (F46)|7-55, 7-118 arl loru [Mvﬂ] 9 (up) ENG (F51)|7-55, 7-133
Output change rate limiter (up)
N - -
| (; ) orlc o2 | ENG  (F51)|7-55, 7-133
[ Integral time [heat-side] PARA 7-23,7-28 o5 [0S Control action ENG  (F51)|7-55, 7-125
) | Integral time adjusting factor g ~ rro i _ ~
R A [heat-side] ENG  (F52)|7-56, 7-150 ol [ | |oTT1 |Timer1 ENG (F30)|7-53, 7-83
! c e Integral time [cool-side] PARA 7-23, 7-30 al 2 |oTT2 |Timer2 ENG  (F30)|7-53,7-83

P cAd liead Egiglr:l'dg']“e adjusting factor ENG  (F52)|7-56, 7-150 of I3 |oTT3 [Timer3 ENG  (F30)|7-53, 7-83

! c L H |[lcLH [Integral time limiter (high) [cool-side]|[ENG  (F52)|7-56, 7-148 ol 'Y |oTT4 |Timer4 ENG  (F30)|7-53, 7-83

! cL L |lcLL [integral time limiter (low) [cool-side] |[ENG  (F52)|7-56, 7-148 P (P)

! ddP |ddp g‘;;%':ggifig‘r’f“"e time decimal - 1enG  (F51)|7-55, 7-120 P P |Proportional band heat-side] PARA 7-23,7-27
I Integral time limiter (high) g g | Proportional band adjusting factor g g
'L H |LH heat.side] ENG (F52)|7-56, 7-145 PRJ |PA heat-side] ENG (F52)|7-56, 7-150
! UL |ILL |Integral time limiter (low) [heat-side] [ENG  (F52)|7-56, 7-145 PL |Pb PV bias SETUP 7-37,7-43
I'L e |interlock release MONI 839,72 P |Pe  |Proportional band [cool-side] PARA 7-23,7-30
I P |k |inputtype ENG  (F21)|7-53, 7-71 PcAd |Peas Efg?s';‘é‘;’]a' band adjusting factor |enG  (F5)|7-56, 7-150

! Al 1 [InT1 [interval time 1 SETUP 7-37,7-50 Pl H |PeLH [Fé’(;’g’l?s’i‘(‘j"eqa' band limiter (high) ENG  (F52)|7-56, 7-147

. Proportional band limiter (low.
! Al 2 |InT2 [Interval time 2 SETUP 7-37, 7-50 Pcl L |PelL [Coé’l_side] (low) ENG  (F52)|7-56, 7-147
Pd |Pd  |Hot/Cold start ENG  (F50)|7-55, 7-119
PdA |PdA |Start determination point ENG (F50)|7-55, 7-120
PF -9 |PFrq |Power supply frequency ENG (F21)|7-53,7-78
0 dP |PGdP |Decimal point position ENG  (F21)|7-53,7-73

B-6 IMRO1W16-E4



INDEX

Symbol Name Mode * Page Symbol Name ‘ Mode * ‘ Page
PLGH |PGSH|Input scale high ENG  (F21)|7-53, 7-74 T (t) (,", ":)
051 |PGSL |Input scale low ENG (F21)|7-53,7-74 Lot Proportional cycle time [cool-side] |SETUP 7-37, 7-46
P 'L E PLC |PV low input cut-off SETUP 7-37, 7-44 T Proportional cycle time [heat-side] [SETUP 7-37, 7-46
PLH |pn |frobetionalband imier (high) - leng  (r52)(7-56, 7-144 ML [Ted [ ek oo ENG  (F91)|7-57, 7-165
PL L |PLL [F;g’t‘_’gi(fg]a' band limiter (low) ENG (F52)|7-56, 7-144 CrF [Tk |sVtracking ENG  (F50)|7-55, 7-123
P55 |PoS |Feedback adjustment ENG (F53) (73:?22‘7—56, U (U)
PoH |Pov :’r‘]%”}f)e"‘” determination point ENG  (F21)|7-53,7-76 Un! T |uniT |Display unit ENG (F21)|7-53,7-73
P~ |Pr PV ratio SETUP 7-37,7-43 g |us Undershoot suppression factor ENG (F51)|7-55, 7-137
p 5 '_—' PSM er?gljpulated output value at input ENG  (F51)|7-55, 7-132 V (H)
PGA' |Psw |Manipulated output value atMV: - JyoNy s HAL |VAL |Valve action at STOP ‘ENG (F53) (530,796
P U~ |PUn |Inputerror determination point (low) [ENG  (F21)|7-53, 7-76 W (G )
PHIS |PVTS |PV transfer function ENG  (F50)|7-55, 7-124 ol |WT  |Integrated operating time monitor ‘ENG (F91)‘7—57, 7-165
R(r) () Y (4)
~b |t |RSbias SETUP 7-37,7-45 YAS o |YASo |Action at saturated output ENG  (F53)|7-56, 7-156
~1! AP |rnnP |Remote setting input type ENG  (F22)|7-53,7-79 Y |vor mﬁg rarto freedback resistance (FBR) |[eng  (Fs3) %257—56,
r-L |-L |Remote/Local transfer OPE (73:38 [ Ydb |Ydb |OpeniClose output neutral zone ENG  (F53) (73:‘1‘2’27'56’
FAH | |mvt |Menpulated output value (V1) at - |eng  (Fs1)|7-55, 7-132 YHG |YHS |Open/Close output differential gap [ENG  (F53)|5 4257 %%
FAH2 |mv2 gl_?gigurlr:]aégi output value (MV2) at |\ g (F51)|7-55, 7-132
~ Pl |rPT |Control response parameter PARA 7-23,7-29
o RS ratio SETUP 7-37, 7-45
~ -5 |-s  |RUN/STOP transfer OPE G
50 [rSG |RUN/STOP group ENG (F55)|7-57, 7-160
S (5)
S H |SLH [Setting limiter high ENG (F71)|7-57, 7-164
Gl L |SLL [Setting limiter low ENG (F71)|7-57, 7-164
S5AP [SMP |Sampling cycle ENG  (F21)|7-53, 7-78
SPLC H |SPCH|STOP display ENG (F10)|7-52, 7-65
59~ |[Sar |Square root extraction ENG (F21)|7-53,7-77
55 |SS |Output status at STOP mode ENG (F30)|7-53, 7-85
S d¥ |STdK [ST derivative time adjusting factor [ENG  (F54)|7-56, 7-158
S5 dP |STdP |Soak time unit ENG (F70)|7-57,7-163
5! P |STIK [STintegral time adjusting factor ENG (F54)|7-56, 7-158
5 rp |’:' STPK fSa'(l;tgll"oportional band adjusting ENG  (F54)|7-56, 7-157
G § |STS |ST start condition ENG  (F54)|7-56, 7-157
71 |sTU |startup tuning (ST) OPE gle. e
SH |sv  |setvalue (sv) MONI r27s
SHr |svr r??)rr:?éf setting (RS) input value MONI ;:; 7-3,
S Y- d |svrd [Setting change rate limiter (down) ~|PARA 7-23,7-34
S YT |SwrT |[Setting change rate limiter unit time |[ENG  (F70)|7-57, 7-163
S Yl |SVrU [Setting change rate limiter (up) PARA 7-23,7-34
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Revisions

Date of Revision

Manual Number

Reason for Revision

October, 2008

IMRO1W16-E1

The first edition issue

August, 2009

IMRO1W16-E2

Addition of description:

Optional function “J”

Direct action of Position proportioning PID control

Overlap/Deadband reference point ~ P. 7-55, P. 7-138, P. 9-9, P. A-20

Action at saturated output

Exception of key operation
Change of description:
State of STOP mode

Factory set value change:

Heater break alarm 1 (HBA1) type  P. 7-40, P. 7-113, P. 7-118, P. A-18

P.1-4,P.1-7,P. 4-4,P. 4-18, P. 6-61, P. 7-81
P.1-4,P.7-61, P. 7-125, P. A-19

P. 6-43, P. 6-44, P. 6-46, P. 6-49, P. 6-50,
P.7-56,P.7-127,P. 7-156, P. 9-11, P. A-21

P.5-2,P.6-50,P. 7-57,P. 7-154

P.6-11

IMRO1W16-E3

Intentionally unused

(This version number is not used in English version to match the versions between
Japanese and English versions.)

October, 2010

IMRO1W16-E4

Revision for error corrections

IMRO1W16-E4



The first edition: OCT.2008 [IMQO00]
The fourth edition: OCT.2010 [IMQO00]



RKC.

RKC INSTRUMENT INC.

HEADQUARTERS: 16-6, KUGAHARA 5-CHOME, OHTA-KU TOKYO 146-8515 JAPAN
PHONE: 03-3751-9799 (+81 3 3751 9799)
FAX: 03-3751-8585 (+81 3 3751 8585)
E-mail:  info@rkcinst.co.jp
Website: http://www.rkcinst.com/

IMR01W16-E4 OCT. 2010



	FB100 Instruction Manual (IMR01W16-E4)
	NOTICE
	WARNING
	CAUTION
	FOR PROPER DISPOSAL
	SYMBOLS
	DOCUMENT CONFIGURATION
	CONTENTS
	1.
OUTLINE
	1.1 Features
	1.2 Checking the Product
	1.3 Model Code
	Suffix code
	Quick start code 2 (Initial setting code)

	1.4 Parts Description
	1.5 Input/Output Functions

	2. HANDLING PROCEDURE TO OPERATION
	3. MOUNTING
	3.1 Mounting Cautions
	3.2 Dimensions
	3.3 Procedures of Mounting and Removing

	4. WIRING
	4.1 Wiring Cautions
	4.2 Terminal Layout
	4.3 Wiring of Each Terminal
	4.3.1 Power supply
	4.3.2 Output 1 (OUT1)/Output 2 (OUT2)
	4.3.3 Digital output 1, 2 (DO1, DO2)
	4.3.4 Measured input (Thermocouple/RTD/Voltage/Current)
	4.3.5 Optional
	Optional function: A [Digital input (5 Points)]
	Optional function: B [Digital input (2 Points), Remote setting input (1 point)]
	Optional function: C [Digital input (2 points), Feedback resistance input (1 point)]
	Optional function: D [Digital input (2 points), Current transformer input (2 points)]
	Optional function: E [Communication (1 point), Digital input (3 points)]
	Optional function: F [Communication (1 point), Digital input (1 point), Current transformer input (1 point)]
	Optional function: G [Communication (2 points)]
	Optional function: H [Communication (1 point), Current transformer input (2 points)]
	Optional function: J [Communication (1 point), Digital input (1 point), Remote setting input (1 point)]
	Optional function: 3, 4, 5, 6, 7, 8 [Digital input (1 point), Transmission output (1 point), Remote setting input (1 point)]



	5. OPERTION MENU AND BASIC OPERTION
	5.1 Operation Menu
	5.2 Basic Operation
	5.2.1 Scrolling through parameters
	5.2.2 Changing set value (SV)
	5.2.3 Operation of the direct key
	5.2.4 Data lock function


	6. OPERATION
	6.1 Operating Precautions
	6.2 Monitoring Display in Operation
	6.3 Operating Setting
	6.3.1 Set the Set value (SV)
	6.3.2 Set the Event set value (alarm set value)
	6.3.3 Autotuning (AT) start

	6.4 RUN/STOP Transfer
	RUN/STOP transfer by Front key operation
	RUN/STOP transfer by Direct key operation
	RUN/STOP transfer by Digital input (DI) [optional]

	6.5 Autotuning (AT)
	Caution for using the Autotuning (AT)
	Requirements for Autotuning (AT) start
	Requirements for Autotuning (AT) cancellation
	Autotuning (AT) start/stop operation

	6.6 Startup Tuning (ST)
	Caution for using the Startup tuning (ST)
	Requirements for Startup tuning (ST) start
	Requirements for Startup tuning (ST) cancellation
	Startup tuning (ST) setting

	6.7 Auto/Manual Transfer
	Auto/Manual transfer by Front key operation
	Auto/Manual transfer by Direct key operation
	Auto/Manual transfer by Digital input (DI) [optional]
	Procedure for setting the Manipulated output value (MV) in Manual mode

	6.8 Remote/Local Transfer
	Remote/Local transfer by Front key operation
	Remote/Local transfer by Direct key operation
	Remote/Local transfer by Digital input (DI) [optional]

	6.9 Control Area Transfer
	Control area transfer by Front key operation
	Control area transfer by Direct key operation
	Control area transfer by Digital input (DI) [optional]
	Control area transfer by Area soak time (Ramp/Soak Control)

	6.10 Interlock Release
	Interlock release method by Front key operation
	Interlock release method by Digital input (DI) [optional]

	6.11 Start Operation when Power Failure Recovers
	Hot/Cold start selection
	Start determination point

	6.12 Position Proportioning PID Control
	Setting flowchart
	Setting procedures

	6.13 Ramp/Soak Control
	Operation flowchart
	Settings before operation
	Operation procedures

	6.14 Group Operation by the Intercontroller Communication
	6.14.1 Wiring method of the Intercontroller communication
	6.14.2 Common setting of the Intercontroller communication
	6.14.3 Group RUN/STOP function
	Operation flowchart
	Requirements for Group RUN/STOP
	Group RUN/STOP operation and states
	Settings before operation
	Usage example

	6.14.4 Automatic temperature rise function (with learning function)
	Requirements for Automatic temperature rise learning start
	Requirements for Automatic temperature rise learning cancellation
	Requirements for Automatic temperature rise start
	Requirements for Automatic temperature rise cancellation
	Operation flowchart
	Settings before operation
	Operation procedures

	6.14.5 Cascade control function
	Operation flowchart
	Settings before operation
	Adjustment after control starting
	Operation procedures

	6.14.6 Ratio setting function
	Operation flowchart
	Settings before operation
	Adjustment after control starting
	Operation procedures
	Usage example



	7. PARAMETER DESCRIPTION
	7.1 SV Setting & Monitor Mode
	7.1.1 Display sequence (When the Direct key type is other than Monitor)
	7.1.2 Display sequence (When the Direct key type is the Monitor)
	7.1.3 Monitor and setting item
	Measured value (PV)/Set value (SV) monitor
	Set value (SV) [Local set value]
	Current transformer (CT) input value monitor
	Remote setting (RS) input value monitor
	Event monitor 1
	Event monitor 2
	Manipulated output value (MV1) monitor[heat-side]
	Manipulated output value (MV2) monitor[cool-side]
	Memory area soak time monitor
	Memory area transfer
	Manipulated output value at MV transfer
	Interlock release


	7.2 Operation Mode
	7.2.1 Display sequence
	7.2.2 Operation item
	PID/AT transfer
	Startup tuning (ST)
	Automatic temperature rise learning
	Auto/Manual transfer
	Remote/Local transfer
	Control area Local/External transfer
	RUN/STOP transfer


	7.3 Parameter Setting Mode
	7.3.1 Display sequence
	7.3.2 Parameter setting item
	Event set value (EV)
	Control loop break alarm (LBA) time
	LBA deadband
	Proportional band [heat-side]
	Integral time [heat-side]
	Derivative time [heat-side]
	Control response parameter
	Proportional band [cool-side]
	Integral time [cool-side]
	Derivative time [cool-side]
	Overlap/Deadband
	Manual reset
	Setting change rate limiter (up)/(down)
	Area soak time
	Link area number

	7.4 Setup Setting Mode
	7.4.1 Display sequence
	7.4.2 Setup setting item
	Heater break alarm (HBA) set value
	Heater break determination point
	Heater melting determination point
	PV bias
	PV digital filter
	PV ratio
	PV low input cut-off
	RS bias
	RS digital filter
	RS ratio
	Proportional cycle time [heat-side]
	Proportional cycle time [cool-side]
	Device address
	Communication speed
	Data bit configuration
	Interval time
	Set lock level


	7.5 Engineering Mode
	7.5.1 Display Sequence
	7.5.2 Precaution against parameter change
	7.5.3 Engineering setting item
	Function block 10 (F10.)
	STOP display
	Bar graph display
	Bar graph display resolution
	PV flashing display at input error

	Function block 11 (F11.)
	Direct key selection
	Direct key type

	Function block 21 (F21.)
	Input type
	Display unit
	Decimal point position
	Input scale high/low
	Input error determination point (high)/(low)
	Burnout direction
	Square root extraction
	Power supply frequency
	Sampling cycle

	Function block 22 (F22.)
	Remote setting input type

	Function block 23 (F23.)
	Digital input (DI) assignment

	Function block 30 (F30.)
	Output assignment
	Timer
	Energized/De-energized
	Alarm (ALM) lamp lighting condition
	Output status at STOP mode

	Function block 33 (F33.)
	Transmission output type
	Transmission output scale high/low

	Function block 41 (F41.)
	Event 1 type
	Event 1 hold action
	Event 1 interlock
	Event 1 differential gap
	Event 1 delay timer
	Force ON of Event 1 action

	Function block 42 (F42.)
	Event 2 type
	Event 2 hold action
	Event 2 interlock
	Event 2 differential gap
	Event 2 delay timer
	Force ON of Event 2 action

	Function block 43 (F43.)
	Event 3 type
	Event 3 hold action
	Event 3 interlock
	Event 3 differential gap
	Event 3 delay timer
	Force ON of Event 3 action

	Function block 44 (F44.)
	Event 4 type
	Event 4 hold action
	Event 4 interlock
	Event 4 differential gap
	Event 4 delay timer
	Force ON of Event 4 action

	Function block 45 (F45.)
	CT1 ratio
	CT1 assignment
	Heater break alarm 1 (HBA1) type
	Number of heater break alarm 1 (HBA1)delay times

	Function block 46 (F46.)
	CT2 ratio
	CT2 assignment
	Heater break alarm 2 (HBA2) type
	Number of heater break alarm 2 (HBA2)delay times

	Function block 50 (F50.)
	Hot/Cold start
	Start determination point
	External input type
	Master channel selection
	SV tracking
	MV transfer function
	PV transfer function

	Function block 51 (F51.)
	Control action
	Integral/Derivative time decimal point position
	Derivative gain
	ON/OFF action differential gap (upper)/(lower)
	Action (high) at input error/Action (low) at input error
	Manipulated output value at input error
	Manipulated output value (MV) at STOP mode
	Output change rate limiter (up)/(down)
	Output limiter high/low
	Derivative action
	Undershoot suppression factor
	Overlap/Deadband reference point

	Function block 52 (F52.)
	AT bias
	AT cycles
	AT differential gap time
	Output value with AT turned on/off
	F52.Proportional band limiter (high)/(low) [heat-side]
	Integral time limiter (high)/(low) [heat-side]
	Derivative time limiter (high)/(low) [heat-side]
	Proportional band limiter (high)/(low) [cool-side]
	Integral time limiter (high)/(low) [cool-side]
	Derivative time limiter (high)/(low) [cool-side]
	Proportional band adjusting factor [heat-side]/[cool-side]
	Integral time adjusting factor [heat-side]/[cool-side]
	Derivative time adjusting factor [heat-side]/[cool-side]

	Function block 53 (F53.)
	Open/Close output neutral zone
	Open/Close output differential gap
	Action at Feedback resistance (FBR) input error
	Feedback adjustment
	Control motor time
	Integrated output limiter
	Valve action at STOP
	Action at saturated output

	Function block 54 (F54.)
	ST start condition
	ST proportional band adjusting factor
	ST integral time adjusting factor
	ST derivative time adjusting factor

	Function block 55 (F55.)
	Automatic temperature rise group
	RUN/STOP group
	Automatic temperature rise dead time
	Automatic temperature rise gradient data

	Function block 60 (F60.)
	Communication protocol

	Function block 70 (F70.)
	Setting change rate limiter unit time
	Soak time unit

	Function block 71 (F71.)
	Setting limiter high/low

	Function block 91 (F91.)
	ROM version monitor
	Integrated operating time monitor
	Holding peak value ambient temperature monitor




	8. TROUBLESHOOTING
	8.1 Error Displays
	Display when input error occurs
	Self-diagnostic error

	8.2 Solutions for Problems
	Display
	Control
	Operation
	Event function
	Heater break alarm (HBA)


	9. SPECIFICATIONS
	Measured input
	Remote setting (RS) input [optional]
	Current transformer (CT) input [optional]
	Feedback resistance (FBR) input [optional]
	Digital input (DI) [optional]
	Output (OUT1, OUT2)
	Digital output (DO1, DO2)
	Transmission output (AO) [optional]
	Performance (at the ambient temperature 23 ±2 °C):
	Control
	Brilliant II PID control
	Brilliant II Heat/Cool PID control
	Brilliant II Position proportioning PID control without FBR
	Event function [optional]
	Control loop break alarm (LBA) [optional]
	Heater break alarm (HBA) [time-proportional control output (optional) ]
	Heater break alarm (HBA) [continuous control output (optional)]
	Multi-memory area function [optional]
	Loader communication
	Communication [optional]
	Intercontroller communication function [optional]
	Self-diagnostic function
	Power
	General specifications
	Standard

	APPENDIX
	A. Removing the Internal Assembly
	B. Replacing the Waterproof/Dustproof Rubber Packing
	C. Current Transformer (CT) Dimensions
	D. Memory Area Data List
	E. Parameter List
	SV setting & monitor mode
	Operation mode
	Parameter setting mode
	Setup setting mode
	Engineering mode

	F. Seal [for Unit and Direct key] (accessory attached)

	INDEX
	Alphabetical Order
	Character Order

	Revisions

