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Thank you for purchasing YOKOGAWA products.
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Please allow us to serve you best by completing the product registration form accessible
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Introduction

Thank you for purchasing the UT55A/UT52A digital indicating controller (hereinafter
referred to as UT55A/UT52A).
This manual describes how to use UT55A/UT52A functions other than UT55A/UT52A’s
communication function and ladder sequence function. Please read through this user’s
manual carefully before using the product.
Note that the manuals for the UT55A/UT52A comprise the following nine documents:

e Printed manual

Manual Name

Manual Number

Description

Guide «Detailed Code Model»

IM 05P01C31-15EN

UT55A/UT52A Operation This manual describes the basic operation
Guide «Standard Code Modely | '™ O8PO1C3T-TIEN i,
UT55A/UT52A Operation This manual describes the basic operation

method.

UT55A/MDL, UT52A/MDL
Operation Guide «Standard
Code Model»

IM 05P01C81-11EN

This manual describes the basic operation
method.

Precautions on the Use of
the UTAdvanced Series

IM 05P01A01-11EN

This manual is always delivered even if
‘without manuals’ was selected.

e Electronic manuals

Manual Name

Manual Number

Description

UT55A/UT52A Operation Guide
«Standard Code Model»

IM 05P01C31-11EN

This is identical to the printed manual.

UT55A/UT52A Operation Guide
«Detailed Code Model»

IM 05P01C31-15EN

This is identical to the printed manual.

UT55A/MDL, UT52A/MDL
Operation Guide «Standard
Code Model»

IM 05P01C81-11EN

This manual describes the basic operation
method.

UT55A/UT52A
User’s Manual

IM 05P01C31-01EN

This manual. It describes the usage of all
functions except the ladder sequence and
communication functions.

UTAdvanced Series
Communication Interface
(RS-485, Ethernet)
User’s Manual

IM 05P07A01-01EN

This manual describes how to use
UT55A/UT52A in Ethernet and serial
communications. For communication wiring,
see the Operation Guide or User’s Manual.

UTAdvanced Series
Communication Interface
(Open Network)

User’s Manual

IM 05P07A01-02EN

This manual describes how to use UT55A
in PROFIBUS-DP/DeviceNet/CC-Link
communications. For communication wiring,
see the Operation Guide or User’s Manual.

LL50A Parameter Setting
Software Installation Manual

IM 05P05A01-01EN

This manual describes how to install and
uninstall the LL50A.

LL50A Parameter Setting
Software User’s Manual

IM 05P05A01-02EN

This manual describes how to use the
LL50A, ladder sequence function, peer-to-
peer communication, and network profile
creating function.

Precautions on the Use of
the UTAdvanced Series

IM 05P01A01-11EN

This manual is always delivered even if
‘without manuals’ was selected.

* User’s Manual can be downloaded from a website.

& http://www.yokogawa.com/ns/ut/im/

e General Specifications

General Specification Name GS Number

UT55A/UT52A Digital Indicating Controller GS 05P01C31-01EN

UT55A/MDL, UT52A/MDL Digital Indicating Controller (DIN Rail Mounting Type) GS 05P01C81-01EN

LL50A Parameter Setting Software GS 05P01A01-01EN

*

The last two characters of the manual number and general specification number indicate the

language in which the manual is written.
8th Edition : Mar. 2016 (YK)

All Rights Reserved, Copyright © 2009 Yokogawa Electric Corporation

IM 05P01C31-01EN



Authorised Representative in the EEA

Authorised Representative in the EEA

Yokogawa Europe BV. (Address: Euroweg 2 , 3825 HD Amersfoort, The Netherlands) is
the Authorised Representative of Yokogawa Electric Corporation for this Product in the
EEA.

Target Readers

This guide is intended for the following personnel;

Notice

Trademarks

Safety Precautions

Engineers responsible for installation, wiring, and maintenance of the equipment.
Personnel responsible for normal daily operation of the equipment.

The contents of this manual are subject to change without notice as a result of
continuing improvements to the instrument’s performance and functions.

Every effort has been made to ensure accuracy in the preparation of this manual.
Should any errors or omissions come to your attention, however, please inform
Yokogawa Electric’s sales office or sales representative.

Under no circumstances may the contents of this manual, in part or in whole, be
transcribed or copied without our permission.

Our product names or brand names mentioned in this manual are the trademarks or
registered trademarks of Yokogawa Electric Corporation (hereinafter referred to as
YOKOGAWA).

Microsoft, MS-DOS, Windows, Windows XP, Windows Vista, and Windows 7 are
either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

Adobe, Acrobat, and Postscript are either registered trademarks or trademarks of
Adobe Systems Incorporated.

Ethernet is a registered trademark of XEROX Corporation in the United States.
Modbus is a registered trademark of Schneider Electric.

PROFIBUS-DP is a registered trademark of PROFIBUS User Organization.
DeviceNet is a registered trademark of Open DeviceNet Vender Association, Inc.
CC-Link is a registered trademark of CC-Link Partner Association (CLPA.)

We do not use the TM or ® mark to indicate these trademarks or registered
trademarks in this user’s manual.

All other product names mentioned in this user’s manual are trademarks or registered
trademarks of their respective companies.

This instrument is a product of Installation Category Il of IEC/EN/CSA/UL61010-1, IEC/
EN61010-2-201, IEC/EN61010-2-030 Safety Standards and Class A of EN61326-1,
EN55011 (EMC Standards).

A

CAUTION

This instrument is an EMC class A product. In a domestic environment, this product
may cause radio interference in which case the user needs to take adequate
measures.

The instrument is a product rated Measurement Category O (other).

* Measurement Category O (other)

This category applies to electric equipment that measures a circuit connected to a
low-voltage facility and receives power from stationary equipment such as electric
switchboards.

IM 05P01C31-01EN



To use the instrument properly and safely, observe the safety precautions described in
this user’s manual when operating it. Use of the instrument in a manner not prescribed
herein may compromise protection features inherent in the device. We assume no liability
for or warranty on a fault caused by users’ failure to observe these instructions.

This instrument is designed to be used within the scope of Measurement Category O
(other) and is dedicated for indoor use.

Notes on the User’s Manual

» This user’s manual should be readily accessible to the end users so it can be referred
to easily. It should be kept in a safe place.

Read the information contained in this manual thoroughly before operating the
product.

The purpose of this user’s manual is not to warrant that the product is well suited to
any particular purpose, but rather to describe the functional details of the product.

Safety, Protection, and Modification of the Product
The following symbols are used in the product and user’s manuals to indicate safety
precautions:

“Handle with Care” (This symbol is attached to the part(s) of the product to
indicate that the user’s manual should be referred to in order to protect the
operator and the instrument from harm.)

AC

AC/DC

The equipment wholly protected by double insulation or reinforced insulation.

=@l ¢ B>

Functional grounding terminal (Do not use this terminal as a protective grounding terminal.)

In order to protect the system controlled by this product and the product itself, and
to ensure safe operation, observe the safety precautions described in this user’s
manual. Use of the instrument in a manner not prescribed herein may compromise the
product’s functions and the protection features inherent in the device. We assume no
liability for safety, or responsibility for the product’s quality, performance or functionality
should users fail to observe these instructions when operating the product.
Installation of protection and/or safety circuits with respect to a lightning protector;
protective equipment for the system controlled by the product and the product itself;
foolproof or failsafe design of a process or line using the system controlled by the
product or the product itself; and/or the design and installation of other protective and
safety circuits are to be appropriately implemented as the customer deems necessary.
» Be sure to use the spare parts approved by YOKOGAWA when replacing parts or consumables.
» This product is not designed or manufactured to be used in critical applications that
directly affect or threaten human lives. Such applications include nuclear power
equipment, devices using radioactivity, railway facilities, aviation equipment, air
navigation facilities, aviation facilities, and medical equipment. If so used, it is the
user’s responsibility to include in the system additional equipment and devices that
ensure personnel safety.
* Modification of the product is strictly prohibited.
» This product is intended to be handled by skilled/trained personnel for electric devices.
» This product is UL Recognized Component. In order to comply with UL standards,
end-products are necessary to be designed by those who have knowledge of the
requirements.

IM 05P01C31-01EN



e Power Supply

Ensure that the instrument’s supply voltage matches the voltage of the power
supply before turning ON the power.

e Do Not Use in an Explosive Atmosphere
Do not operate the instrument in locations with combustible or explosive gases
or steam. Operation in such environments constitutes an extreme safety hazard.
Use of the instrument in environments with high concentrations of corrosive gas
(H2S, SOx, etc.) for extended periods of time may cause a failure.

e Do Not Remove Internal Unit
The internal unit should not be removed by anyone other than YOKOGAWA's
service personnel. There are dangerous high voltage parts inside. Additionally,
do not replace the fuse by yourself.

e Damage to the Protective Construction
Operation of the instrument in a manner not specified in this user’s manual may
damage its protective construction.

Warning and Disclaimer

YOKOGAWA makes no warranties regarding the product except those stated in the
WARRANTY that is provided separately.

The product is provided on an “as is” basis. YOKOGAWA assumes no liability to any
person or entity for any loss or damage, direct or indirect, arising from the use of the
product or from any unpredictable defect of the product.

Notes on Software

YOKOGAWA makes no warranties, either expressed or implied, with respect to the
software’s merchantability or suitability for any particular purpose, except as specified
in the terms of the separately provided warranty.

This software may be used on one specific machine only.

To use the software on another machine, the software must be purchased again
separately.

It is strictly prohibited to reproduce the product except for backup purposes.

Store the software CD-ROM (the original medium) in a safe place.

All reverse-engineering operations, such as reverse compilation or the reverse
assembly of the product are strictly prohibited.

No part of the product’s software may be transferred, converted, or sublet for use by
any third party, without prior written consent from YOKOGAWA.

Handling Precautions for the Main Unit

The instrument comprises many plastic components. To clean it, wipe it with a soft,
dry cloth. Do not use organic solvents such as benzene or thinner for cleaning, as
discoloration or deformation may result.

Keep electrically charged objects away from the signal terminals. Not doing so may
cause the instrument to fail.

Do not apply volatile chemicals to the display area, operation keys, etc. Do not leave
the instrument in contact with rubber or PVC products for extended periods. Doing so
may result in failure.

If the equipment emits smoke or abnormal smells or makes unusual noises, turn OFF
the instrument’s power immediately and unplug the device. In such an event, contact
your sales representative.

IM 05P01C31-01EN



Checking the Contents of the Package

Unpack the box and check the contents before using the product. If the product is
different from that which you have ordered, if any parts or accessories are missing, or if
the product appears to be damaged, contact your sales representative.

UT55A/UT52A Main Unit
The UT55A/UT52A main units have nameplates affixed to the side of the case.

Check the model and suffix codes inscribed on the nameplate to confirm that the product
received is that which was ordered.

No. (Instrument number)
When contacting your sales representative, inform them of this number, too.

IM 05P01C31-01EN



Model and Suffix Codes of UT55A (for Standard Code Model)

Optional
Model Suffix code suffix Description
code
UT55A Digital In(ljic.ating Controller (Power supply: 100-240 V AC) (provided with
retransmission output or 15V DC loop power supply, 3 DIs, and 3 DOs)
Type 1: -0 Standard type
Basic -1 Position proportional type
control -2 Heating/cooling type
0 None
1 Remote (1 additional aux. analog) input, 6 additional Dls, 5 additional DOs,
and RS-485 communication (Max.19.2 kbps, 2-wire/4-wire) (*1) (*2)
2 Remote (1 additional aux. analog) input, 1 additional DI, and RS-485
Type 2: communication (Max.19.2 kpbs, 2-wire/4-wire) (*2)
- 3 5 additional Dls and 5 additional DOs
Functions 4 Remote (1 additional aux. analog) input and 1 additional DI
5 Remote (1 additional aux. analog) input, 6 additional DIs, and 5 additional
DOs
6 5 additional DIs and 15 additional DOs
7 3 additional aux. analog inputs and 3 additional DIs
0 None
1 RS-485 communication (Max.38.4 kbps, 2-wire/4-wire)
Type 3: 2 Ethernet communication (with serial gateway function)
Open networks 3 CC-Link communication (with Modbus master function)
4 PROFIBUS-DP communication (with Modbus master function)
5 DeviceNet communication (with Modbus master function)
-1 English (Default. Can be switched to other language by the setting.)
Display language (*3) -2 German (Default. Can be switched to other language by the setting.)
-3 French (Default. Can be switched to other language by the setting.)
-4 Spanish (Default. Can be switched to other language by the setting.)
0 White (Light gray)
Case color 1 Black (Light charcoal gray)
Fixed code -00 Always "-00" (for Standard Code Model)
DR Additional direct input (TC and 3-wire/4-wire RTD) and current input to
Remote (1 additional aux. analog) input, 1 DI to be deleted (*4)
ILP 24 V DC loop power supply (*5)
. ) HA Heater break alarm (*6)
Optional suffix codes /IDC Power supply 24 V AC/DC
ICT Coating (*7)
Mount on DIN rail (please see the General Specifications GS 05P01C81-
/MDL
01EN.)
*1: When the Type 2 code is “1” or “6”, only “0” can be specified for the Type 3 code.
*2: When the /LP option is specified, the RS-485 communication of the Type 2 code “1” or “2” is
2-wire system.
*3: English, German, French, and Spanish are available for the guide display.
*4: The /DR option can be specified when the Type 2 code is any of “1”, “2”, “4”, “5”, or “7.”
*5: The /LP option can be specified in the combination of Type 2 code (any of “0”, “2”, “3”, or
“4”) and Type 3 code (any of “0” or “1”). Additionally the /LP option can be specified in the
combination of Type 2 code “1” and Type 3 code “0”.
*6: The /HA option can be specified only when the Type 1 code is “-0.”
*7: When the /CT option is specified, the UT55A does not conform to the safety standards (UL

and CSA) and CE marking (Products with /CT option are not intended for EEA-market).

vi
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Model and Suffix Codes of UT52A (for Standard Code Model)

and CSA) and CE marking (Products with /CT option are not intended for EEA-market).

Optional
Model Suffix code suffix Description
code
UT52A Digital Indicating Controller (Power supply: 100-240 V AC) (provided with
retransmission output or 15 V DC loop power supply, 3 DIs, and 3 DOs)
Type 1: -0 Standard type
Basic -1 Position proportional type
control -2 Heating/cooling type
0 None
Type 2: 1 Remote (1 additional aux. analog) input, 1 additional DI, and RS-485
] communication (Max. 38.4 kbps, 2-wire)
Functions 2 Remote (1 additional aux. analog) input and 1 additional DI
3 2 additional Dls and 2 additional DOs
Type 3: 0 None
Open networks CC-Link communication (with Modbus master function) (*1)
-1 English (Default. Can be switched to other language by the setting.)
Display language (*2) -2 German (Default. Can be switched to other language by the setting.)
-3 French (Default. Can be switched to other language by the setting.)
-4 Spanish (Default. Can be switched to other language by the setting.)
0 White (Light gray)
Case color 1 Black (Light charcoal gray)
Fixed code -00 Always "-00" (for Standard Code Model)
DR Additional direct input (TC and 3-wire/4-wire RTD) and current input to
Remote (1 additional aux. analog) input, 1 DI to be deleted (*3)
ILP 24V DC loop power supply (*4)
) ) HA Heater break alarm (*5)
Optional suffix codes /IDC Power supply 24 V AC/DC
ICT Coating (*6)
Mount on DIN rail (please see the General Specifications GS 05P01C81-
/MDL
01EN.)
*1: The Type 3 code “3” can be specified only when the Type 1 code is “-0” and the Type 2 code
is “0.”
*2: English, German, French, and Spanish are available for the guide display.
*3: The /DR option can be specified only when the Type 2 code is “2” and the Type 3 code is “0.”
*4: The /LP option can be specified only when the Type 1 code is “-0” or “-1.” Furthermore both
Type 2 and Type 3 codes should be “0.”
*5: The /HA option can be specified only when the Type 1 code is “-0” and the Type 3 code is “0.”
*6: When the /CT option is specified, the UT52A does not conform to the safety standards (UL

IM 05P01C31-01EN
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Model and Suffix Codes of UT55A/MDL (for Standard Code Model)

Optional
Model Suffix code suffix Description
code
UT55A /MDL Controller (Power supply: 100-240 V AC) (provided with retransmission
(Required) |output or 15V DC loop power supply, 3 Dls, and 3 DOs)
Type 1: -0 Standard type
S(?:tlfol -2 Heating/cooling type
0 None
2 Remote (1 additional aux. analog) input, 1 additional DI, and RS-485
Type 2: communication (Max.19.2 kpbs, 2-wire/4-wire) (*1)
- 3 5 additional Dls and 5 additional DOs
Functions 4 Remote (1 additional aux. analog) input and 1 additional DI
5 Remote (1 additional aux. analog) input, 6 additional DIs, and 5 additional DOs
7 3 additional aux. analog inputs and 3 additional DIs
0 None
1 RS-485 communication (Max.38.4 kbps, 2-wire/4-wire)
Type 3: 2 Ethernet communication (with serial gateway function)
Open networks 3 CC-Link communication (with Modbus master function)
4 PROFIBUS-DP communication (with Modbus master function)
5 DeviceNet communication (with Modbus master function)
Fixed code -1 Temperature unit: deg C & deg F
Case color 1 Black (Light charcoal gray)
Fixed code -00 Always "-00" (for Standard Code Model)
/MDL . Mount on DIN rail
(Required)
Optional suffix codes ILP 24 V DC loop power supply (*2)
/DC Power supply 24 V AC/DC
ICT Coating (*3)
*1: When the /LP option is specified, the RS-485 communication of the Type 2 code “2” is 2-wire
system.

*2: The /MDL option and /LP option can be specified in the combination of Type 2 code (any of
“0", “2", 3" or “4”) and Type 3 code “1".

*3: When the /CT option is specified, the UT55A does not conform to the safety standards (UL
and CSA) and CE marking (Products with /CT option are not intended for EEA-market).

viii IM 05P01C31-01EN



Model and Suffix Codes of UT52A/MDL (for Standard Code Model)

and CSA) and CE marking (Products with /CT option are not intended for EEA-market).

Optional
Model Suffix code suffix Description
code

UT52A /MDL Controller (Power supply: 100-240 V AC) (provided with retransmission

(Required)|output or 15V DC loop power supply, 3 Dls, and 3 DOs)
Type 1:
Basic -0 Standard type
control

. 0 None
Type 2: — - —
Functions 1 Remote (1 a.ddltlonal aux. analog) mput, 1 additional DI, and RS-485
communication (Max. 38.4 kbps, 2-wire)

Type 3: None
Open networks CC-Link communication (with Modbus master function)
Fixed code -1 Temperature unit: deg C & deg F
Case color 1 Black (Light charcoal gray)
Fixed code -00 Always "-00" (for Standard Code Model)

/MbL . Mount on DIN rail (*1)
Optional suffix codes (Required)

/DC Power supply 24 V AC/DC

ICT Coating (*2)

*1: When the /MDL option is specified, the model and the suffix codes are as follows:
UT52A-010-11-00/x/MDL
UT52A-003-11-00/x/MDL
*2: When the /CT option is specified, the UT52A does not conform to the safety standards (UL

IM 05P01C31-01EN



Model and Suffix Codes of UT55A (for Detailed Code Model)

Optional
Model Suffix code suffix Description
code
Digital Indicating Controller (Power supply: 100-240 VV AC) (provided with 3
UT55A
Dls, and 3 DOs)
Fixed code |-NNN Always "-NNN” (for detailed code model)
-1 English (Default. Can be switched to other language by the setting.)
Display language (*1) -2 German (Default. Can be switched to other language by the setting.)
-3 French (Default. Can be switched to other language by the setting.)
-4 Spanish (Default. Can be switched to other language by the setting.)
White (Light gray)
Case color 1 Black (Light charcoal gray)
-A Analog output (current/voltage pulse)
-R Relay output (c-contact)
Output 1 (*2) (*3) -U Universal output (current/voltage pulse/relay)
-T Triac output
-P Position proportional output
A Analog output (current/voltage pulse)
R Relay output (c-contact)
Output 2 (*2) (*3) U Universal output (current/voltage pulse/relay)
T Triac output
N None
Retransmission output IRT Retransmission output or 15V DC power supply
Heater break alarm (*3) HA Heater break alarm
/R1 Remote (1 additional aux. analog) input and 1 additional DI
/U1 1 additional universal input (TC/RTD/DCV/mA)
E1 terminal area (*4) /X1 5 additional DlIs
Y1 5 additional DOs
/W1 2 additional DIs and 2 additional DOs
1A2 1 additional aux. analog input and 1 additional DI
. . X2 5 additional Dls
E2 terminal area (*4) Y2 5 additional DOs
/W2 2 additional DIs and 2 additional DOs
/ICH3 RS485 communication (Max. 38.4 kbps, 2-wire/4-wire)
/CC3 CC-Link communication
/PD3 PROFIBUS-DP communication
. AN /DN3 DeviceNet communication
E3 terminal area (*4) (*9) IET3 Ethernet communication (with serial gateway function)
/X3 5 additional Dls
1Y3 5 additional DOs
/W3 2 additional DIs and 2 additional DOs
/A4 1 additional aux. analog input and 1 additional DI
/C4 RS485 communication (Max. 19.2 kbps, 2-wire/4-wire)
/L4 24 'V DC loop power supply
1 additional aux. analog input, 1 additional DI, and RS485 communication
IAC4 )
E4 terminal area (*4) (*5) (Max.19.2 kbps, 2-wire)
LC4 24 V DC loop power supply and RS485 communication (Max.19.2 kbps,
2-wire)
X4 5 additional DlIs
Y4 5 additional DOs
/W4 2 additional DIs and 2 additional DOs
Power supply /IDC Power supply 24 V AC/DC
Additional treatment (*6) ICT Coating
*1:  English, German, French, and Spanish are available for the guide display.
*2:  For heating/cooling output, both Output 1 and Output 2 should be specified. Not available when Output 2 is “N.” For
position proportional output, specify “-P” for Output 1 and “N” for Output 2.
*3:  The /HA option can be specified only when the code for Output 1 and 2 is “-AN”, “-RN”, “-UN” or “-TN.”
*4:  Only one option is available for each terminal area of E1 to E4.
*5:  The /L4 and /LC4 options for E4 terminal area can be specified only when the E3 terminal area option is not specified
or specified any of /CH3, /X3, /Y3 or /W3.
*6:  When the /CT option is specified, the UT55A does not conform to the safety standards (UL and CSA) and CE marking

(Products with /CT option are not intended for EEA-market).
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Model and Suffix Codes of UT52A (for Detailed Code Model)

Optional
Model Suffix code suffix Description
code
Digital Indicating Controller (Power supply: 100-240 VV AC) (provided with 3 Dls,
UT52A
and 3 DOs)
Fixed code |-NNN Always "-NNN” (for detailed code model)
-1 English (Default. Can be switched to other language by the setting.)
Display language (*1) -2 German (Default. Can be switched to other language by the setting.)
-3 French (Default. Can be switched to other language by the setting.)
-4 Spanish (Default. Can be switched to other language by the setting.)
0 White (Lithg gray)
Case color 1 Black (Light charcoal gray)
-A Analog output (current/voltage pulse)
-R Relay output (c-contact)
Output 1 (*2) (*3) (*4) -U Universal output (current/voltage pulse/relay)
-T Triac output
-P Position proportional output
A Analog output (current/voltage pulse)
e xos JeAN 1% R Relay output (a-contact)
Output2 (°2) (°3) (4) (*5) U Universal output (current/voltage pulse/relay)
N None
Retransmission output IRT Retransmission output or 15V DC power supply
Heater break alarm (*3) HA Heater break alarm
/R1 Remote (1 additional aux. analog) input and 1 additional DI
/U1 1 additional universal input (TC/RTD/DCV/mA)
/L1 24\ DC loop power supply
/CH1 RS485 communication (Max. 38.4 kbps, 2-wire/4-wire)
) SN /% Remote (1 additional aux. analog) input, 1 additional DI, and RS485
E1 terminal area (*5) (*6) /RCH1 commungcation (Max.38.4 kbps,QZ)-wi‘:e)
/LCH1 24V DC loop power supply and RS485 communication (Max. 38.4 kbps, 2-wire)
X1 5 additional DIs
Y1 5 additional DOs
/W1 2 additional Dls and 2 additional DOs
Power supply /IDC Power supply 24 V AC/DC
Additional treatment (*7) ICT Coating

*1:  English, German, French, and Spanish are available for the guide display.

*2: For heating/cooling output, both Output 1 and Output 2 should be specified. Not available when Output 2 is “N.” For
position proportional output, specify “-P” for Output 1 and “N” for Output 2.

*3:  The /HA option can be specified only when the code for Output 1 and 2 is “-AN”, “-RN”, “-UN” or “-TN.”

*4:  When the code for Output 1 is "-R" or "-U" and Output 2 is "R" or "U", Output 1 is changed from the contact point c to
the contact point a. When the code for Output 1 is specified to "-T", only "A" or "N" is available for Output 2.

*5: The /L1 or /LCH option can be specified only when the code for Output 2 is “N.”

*6:  Only one option is available for E1 terminal area.

*7:  When the /CT option is specified, the UT52A does not conform to the safety standards (UL and CSA) and CE marking
(Products with /CT option are not intended for EEA-market).

Coating Treatment

(1) HumiSeal coating treatment
Apply HumiSeal coating to the printed circuit board assembly.
Do not apply HumiSeal coating to the following parts: connector, gold-plated contact
area, relay part, RJC device, and in the vicinity of the push switch/LED lamp.

(2) Apply terminal coating to the gold-plated contact area on the printed circuit board.

Notes

There are two treatments as described above, but we do not guarantee their effectiveness.
We do not supply any test data on these treatments.
= Do not apply any treatment to the screw terminal area on the back side of the instrument.

IM 05P01C31-01EN
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Accessories
The product is provided with the following accessories according to the model and suffix
codes. Check that none of them are missing or damaged.

©

00x10 m3/s m¥min m¥h
11x10’l/s L/min L/h

22x10° g/s

3 3 x10° kg/s kg/min kg/h

p t/s t/min t/h
n Wt% vol% pH
Hmm cm m
ms min h

h W J N

k °CDP ppm kPa
Mkg t Nm?

G a Hz Im
PV PV

N ( == ) TAG No.

/ 7/ abs 100 TAG No.

g/min g/h mm/s m/s

MPa
8 kl
kl/h %

cm? m?
cm® md
mol

F
A mA

\'} mV
MJ/h GJ/h
Nm¥min Nm¥h
Bq Sv

For UT55A For UT52A
P T —
X

No. Product Name Quantity Remark

Part number: L4502TP (For fixing the upper
and lower parts)

1 |Brack 2

rackets This does not apply to models with the /MDL

option.

2 |Terminal cover 1 For UT55A: L4502XP
For UT52A: L4502XQ

Unit label 1 Part number: L4502VZ
4 |Tag label 1 Part number: L4502VE (Only when ordered.)
5 |Operation Guide 1 Single-loop control (A3 size, x6) (Standard

model only)

How to use the unit label
Affixing the unit label
Affix the unit label to the front panel. If necessary, combine with unit prefixes. Affix it so
that the LCD area is not blocked.
Maintenance port seals
Maintenance port seals (two spares) are available. Use them if the seal affixed to the
UTAdvanced controller loses its adhesiveness.

TAG No. labels
TAG No. labels (two pieces) are available. Use them if necessary.

xii
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Accessory (sold separately)
The following lists an accessory sold separately.

* LL50A Parameter Setting Software

Model Suffix code Description

LL50A -00 Parameter Setting Software

¢ External Precision Resistor

Model Suffix code Description

X010 See the General Specifications (*) |Resistance Module

*: Necessary to input the current signal to the voltage input terminal.

» Terminal cover
For UT55A, Model: UTAP001
For UT52A, Model: UTAP002

For UT55A For UT52A

* Brackets (except for the controller with optional suffix code /MDL)
Part number L4502TP (2 pieces for fixing the upper and lower parts)

» User’s Manual (A4 size)
* User’s Manual can be downloaded from a website.
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Symbols Used in This Manual

This symbol is used on the instrument. It indicates the possibility of injury to the user or
damage to the instrument, and signifies that the user must refer to the user’s manual for
special instructions. The same symbol is used in the user’'s manual on pages that the
user needs to refer to, together with the term “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or fatal injury to the user,
and indicates precautions that should be taken to prevent such occurrences.

CAUTION

Calls attention to actions or conditions that could cause injury to the user or damage to
the instrument or property and indicates precautions that should be taken to prevent such
occurrences.

Nofte

Identifies important information required to operate the instrument.

Indicates related operations or explanations for the user’s reference.

[]

Indicates a character string displayed on the display.

Setting Display
Indicates a setting display and describes the keystrokes required to display the relevant
setting display.

Setting Details

Provides the descriptions of settings.

Describes restrictions etc. regarding a relevant operation.

Xiv
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How to Use This Manual
For the ladder sequence and communication functions, see the respective manuals. This

user’s manual is organized into Chapters 1 to 18 as shown below. This manual mainly

uses the illustrations of the UT55A for describing the operations and functions. The basic
operations are the same for the UT52A, so please read them in the same way.
On models with the /MDL option, there are no display areas or key operation areas.

Chapter

Title and Description

1

Introduction to Functions
Describes the main functions of the UT55A/UT52A.

UT55A/UT52A Operating Procedures

2 Describes the flow from unpacking to regular operations.
3 Part Names
Describes part names and functions on the front panel.
4 Basic Operation
Describes basic operation of the UT55A/UT52A.
Quick Setting Function
5 ) o . .
Describes the minimum necessary settings for operation.
6 Monitoring and Control of Regular Operations
Describes monitoring displays of regular operations and operation.
7 Input (PV, Remote, and Auxiliary Analog) Functions
Describes PV input, remote input, and advanced secondary control input.
8 Control Functions
Describes basic control and advanced control.
Auxiliary Control Functions
9 . . .
Describes auxiliary control functions
10 Output (Control and Retransmission) Functions
Describes output functions.
1 Alarm Functions
Describes alarm output and status output.
12 Contact Input/Output Functions
Describes contact input/output functions.
13 Display, Key, and Security Functions
Describes display, user function key and security functions.
14 Parameter Initialization
Describes the initialization to factory default values and to user default values.
Power Failure Recovery Processing/Power Frequency Setting/Other Settings
15 Describes operations performed after momentary power interruption and power
failures.
16 Troubleshooting, Maintenance, and Inspections
Describes troubleshooting, maintenance, periodic inspections, and disposal.
17 Installation and Wiring
Describes installation and wiring.
Parameters
18 .
Provides parameter maps.
Gs Specifications

Provides the UT55A/UT52A specifications.
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Chapter 1 Introduction to Functions

1.1  Quick Setting Function

The Quick setting function is a function to easily set the basic function of the controller.
This section does not apply to models with the /MDL option.

Buy and Check the contents.
Unpacking ‘\

s
Installation and Wiring: Chapter 17
and Wiring Install and wire a controller, and then turn on the pov

Q: What should | do to perform control immediately?

Setup . .
First, | want to set the input and output.

A: Use the Quick setting function to perform the
setup easily.
Quick setting function: Chapter 5

Operation Q: How do | determine the PID?

I*I@

A: Use Auto-tuning to perform the tuning easily.
Auto-tuning: Section 6.3

IM 05P01C31-01EN 1-1
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1.2

Input/Output Function

PV Input (equipped as standard)

PV input is a universal input to arbitrarily set the type and range for the thermocouple (TC),
resistance-temperature detector (RTD), and DC voltage/current.
» Chapter 7 Input (PV, Remote, and Auxiliary Analog) Functions

TC Current
mV
\%
mA YOKOGAWA 4
— |E :

Voltage pulse

RTD

Relay contact / Triac

2-wire /
trgns- Motor-operated valve
mitter

Control Output (equipped as standard)
Control output (OUT) is a universal output to arbitrarily set the type for the current,

voltage pulse, and relay/triac. Heating/cooling control and Position proportional control
are possible by specifying the suffix code for the control.

Position proportional control is used exclusively for the motor-operated valve.
Heating/cooling control is for two output type of heat and cool.

» Chapter 10 Output (Control and Retransmission) Functions

TC
mV
Vv

‘YOKOGAWA 4
mA

RTD

2-wire | |
trans- | (<)
mitter

Remote Input
Remote input (RSP) is external analog signal used for remote setpoint.
» Chapter 7 Input (PV, Remote, and Auxiliary Analog) Functions

Add direct input (optional suffix code /DR or /U1) to the remote input to use the 4-wire
RTD as PV input. The LL50A Parameter Setting Software is required.

'YOKOGAWA 4

4-wire
RTD

1-2

IM 05P01C31-01EN



1.2 Input/Output Function

Auxiliary Analog Input
Two auxiliary analog inputs can be used separately from PV input (PV) and remote input
(RSP).
» Chapter 7 Input (PV, Remote, and Auxiliary Analog) Functions

Retransmission Output
Retransmission output outputs a PV input value (PV), target setpoint (SP), control output

value (OUT) and the like as an analog signal to, for example, the recorder.
» Chapter 10 Output (Control and Retransmission) Functions

External device such as recorder etc.

UT55A/UT52A

'YOKOGAWA 4

Current

— O
0 148

Contact Input
Up to 23 contact inputs can be incorporated. The operation modes can be switched.

PID control and sequence control can be performed simultaneously using the ladder
sequence function.

The contact input can be specified with other suffix codes. For details, see the table of
Model and Suffix Codes.

» Chapter 12 Contact Input/Output Functions

Contact Output
Up to 23 contact outputs can be incorporated. Contact output can output events such as

alarms.

PID control and sequence control can be performed simultaneously using the ladder
sequence function.

The contact output can be specified with other suffix codes. For details, see the table of
Model and Suffix Codes.

» Chapter 11 Alarm Functions

24V DC Loop Power Supply
24 V DC loop power supply can be supplied to 2-wire transmitter.
» 17.4.10 24 V DC Loop Power Supply Wiring

UT55A/UT52A

2-wire transmitter

IM 05P01C31-01EN
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1.3 Control Functions

Control Mode

The UT55A/UT52A are controllers equipped with 8 control modes. Some control modes

require a remote input (RSP) terminal.

For the auxiliary functions of control modes, see the respective sections.

Control mode schematic diagram

Description

PV
Single-loop Q
control
| PID |
O
ouT

“Single-loop control” provides the basic control
function having one control computation unit.
» 8.1.1 Single-loop Control, Single-loop

Heating/cooling Control, Single-loop
Position Proportional Control, and Single-
loop Two-position Two-level Control

Cascade
primary-loop
control

Switch
to AUTO

RSP

“Cascade primary-loop control” sets up a
controller as the primary-loop controller when
two controllers are used for Cascade control. It
is used in connection with “Cascade secondary-
loop control.” It provides the output tracking
function and FAIL output to the secondary-loop
controller.

Remote input (RSP) terminal is required for
output tracking input

» 8.1.2 Cascade Primary-loop Control

FAIL
Switch
to AUTO
Cascade
secondary-loop
control

SP output

“Cascade secondary-loop control” sets up a
controller as the secondary-loop controller when
two controllers are used for Cascade control. It
is used in connection with “Cascade primary-
loop control.” It provides the target setpoint
output function and tracking signal output
function to the primary-loop controller.

Remote input (RSP) terminal is required for
cascade input.

» 8.1.3 Cascade Secondary-loop Control,

Cascade Secondary-loop Heating/cooling
Control, and Cascade Secondary-loop
Position Proportional Control

1-4
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1.3 Control Functions

Control mode schematic diagram

Description

PV1 PV2 (RSP)
Cascade control

“Cascade control” uses two control computation

units and permits Cascade control using just a

single controller.

Remote input (RSP) terminal is required for

Loop-2 PV input.

» 8.1.4 Cascade Control, Cascade Heating/
cooling Control, and Cascade Position

Proportional Control

ouT
OUT from host  |“Loop control for backup” allows control in
PV (RSP) connection with host control equipment (such as
O O

Loop control
for backup

another controller or programmable controller
(PLC)). If the host control equipment breaks down
and the controller receives the FIAL signal, the
controller performs backup control operations.
Remote input (RSP) terminal is required for output
tracking input.
» 8.1.5 Loop Control for Backup, Heating/
cooling Loop Control for Backup, and Position

Proportional Loop Control for Backup

PV1 PV2 (RSP)
Loop control
with
PV switching

4-------|DI

ouT

“Loop control with PV switching” uses two PV
inputs, which are switched according to input
contact signals or measurement ranges.
Remote input (RSP) terminal is required for
Loop-2 PV input.

» 8.1.6 Loop Control with PV Switching,
Heating/cooling Loop Control with PV
Switching, and Position Proportional Loop
Control with PV Switching

PV2 PV3 PV4
PV1 (RSP)(AIN2)(AIN4)

Loop control
with
PV auto-selector

“Loop control with PV auto-selector” automatically
selects or calculates the max. value, the min.
value, the average, or difference (of PV1 and PV2)
of two to four PV inputs.
Remote input (RSP) terminal and auxiliary analog
input terminal are required for the inputs 2, 3, and 4.
» 8.1.7 Loop Control with PV Auto-selector,
Heating/cooling Loop Control with PV Auto-
selector, and Position Proportional Loop

Control with PV Auto-selector

Loop control
with
PV-hold function

“Loop control with PV-hold function” holds the PV
input value and control output value according to
the input contact signals.

» 8.1.8 Loop Control with PV-hold Function,

Heating/cooling Loop Control with PV-hold
Function, and Position Proportional Loop
Control with PV-hold Function

IM 05P01C31-01EN
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1.3 Control Functions

PID Control

PID control is a general control using the PID control-related parameters.

» 8.2.1 PID Control
Recorder UT55A/UT52A

[ Alarms
Retransmission |
output 2== :

4-20mADC

Electric
furnace

Heating/cooling Control

Heating/cooling control is available only for Heating/cooling type.
In Heating/cooling control, the controller outputs the result of control computation after
splitting it into heating-purpose and cooling-purpose signals.
» 8.2.3 Heating/cooling Control

UT55A/UT52A

PV

Cooling (relay signal) |4

Heating
(4-20 mA DC signal)
Heating unit
Cooling
water

Thyristor

o &

Position Proportional Control (excluding the /MDL option)

Position proportional control is available only for Position proportional type. It is used
exclusively for the motor-operated valve.
» 10.16 Adjusting Motor-operated Valve Position (Position Proportional Output)

UT55A/UT52A

H (direct) or L (reverse)
contact signal

Control motor

Position signal

1 I ‘
/ v Motor-operated valve

Furnace \ r{>|<} -

Air

Gas

1-6
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1.3 Control Functions

Two-position Two-level Control

Two-position two-level control has two target setpoints to control ON and OFF
respectively.
» 8.2.4 Two-position Two-level Control

Output
Hysteresis Hysteresis
| |
ON r S I T %
OFF f-ncmmmen- e - e
x Iy
Main SP Sub-SP PV
Initial value: Reverse Initial value: Direct

(offset from main SP)

Sample PI Control

Sample PI control is useful for processes with long dead times where the results of the
control output are not quickly reflected on the PV.
» 8.2.6 Sample PI Control

Batch PID Control

Batch PID control is useful for cases where control is performed causing the PV to settle
to a SP as quickly as possible without overshooting.
» 8.2.7 Batch PID Control

Feedforward Control

Feedforward control cancels the disturbance before the effects of the disturbance appear
in the controlled system by applying a signal — to correct for the disturbance — directly to
the controller.

» 8.2.8 Feedforward Control

IM 05P01C31-01EN
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1.4 Display and Key Functions

Employing a 14-segment, active color LCD greatly increases the monitoring and
operating capabilities.
This section does not apply to models with the /MDL option.

Active Color PV Display (display color change)

The active color PV display function changes the PV display color (red or white) when
abnormality occurs in PV etc.
» 13.1.1 Setting Active Color PV Display Function

Normal Abnormal

YOKOGAWA 4

Guide Display

The guide is displayed on PV display when setting parameters. This guide can be turned
on/off with the Fn key.

The scrolling guide is displayed
when setting parameters.

e mmmmmmmmmm—.-

Multilingual Guide Display

English, German, French, or Spanish can be displayed in Guide display.
» 13.1.12 Switching Guide Display Language

Parameter Display Level

To intended use of the operator, the display level of the parameter can be set.
» Chapter 18 Parameters

User Function Keys

The UT55A has user function keys (F1, F2, and Fn).

The UT52A has a user function key (Fn).

Assign a function to a user function key to use it as an exclusive key.
» 13.2 Assigning Function to User Function Key and A/M Key

1-8 IM 05P01C31-01EN



1.5

Ladder Sequence Function

To use the ladder sequence function, it is necessary to create a ladder program using
LL50A Parameter Setting Software and download it to a controller.
» Ladder sequence function: LL50A Parameter Setting Software User’s Manual

Ladder program

—{ T11H
(T H
| O

IM 05P01C31-01EN
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1.6 Communication Functions

The UT55A/UT52A can use RS-485 communication, Ethernet communication,
PROFIBUS-DP communication, DeviceNet communication, and CC-Link communication
by specifying the suffix code and optional suffix code for each communication.

» UTAdvanced Series Communication Interface (RS-485, Ethernet) User’s Manual

» UTAdvanced Series Communication Interface (Open Network) User’s Manual

RS-485 Communication (Modbus communication, PC link communication, and
Ladder communication)

The UT55A/UT52A can communicate with PCs, PLCs, touch panels, and other devices.

RS-485/ | Model: ML2 of YOKOGAWA is recommended.
RS-232C

converter

Up to 31 connected slaves with a maximum length of 1200m

Ethernet Communication (Modbus/TCP)

The UT55A can be connected to IEEE802.3-compliant network (10BASE-T/100BASE-TX).
A serial gateway function can increase the number of connected controllers.

Distance from hub to controller: Within 100 m
Number of cascade connections on hub:
Max. 4 stages (10BASE-T)

Hub Ethernet Max. 2 stages (100BASE-TX)
LAN Modbus/TCP
connnection

Serial gateway function
RS-485 communication Up to 31 connected slaves with a maximum length of 1200m

IM 05P01C31-01EN



1.6 Communication Functions

PROFIBUS-DP Communication

The UT55A can be used as the slave devices for PROFIBUS-DP communication. Read-
out of PV, operation or alarm status, and SP setting can be done by accessing the
remote I/O on the master unit of PROFIBUS-DP.

PLC

II II PROFIBUS-DP Master

PROFIBUS-DP communication

PROFIBUS-DP Slave / Modbus Master

Modbus/RTU communication
Max. 1200 m, number of connected slaves: 31

Modbus Slave Modbus Slave Modbus Slave Modbus Slave

DeviceNet Communication

The UT55A can be used as the slave devices for DeviceNet communication. Read-out of
PV, operation or alarm status, and SP setting can be done by accessing the remote 1/0
on the master unit of DeviceNet.

PLC

I I I I DeviceNet Master

DeviceNet communication

DeviceNet Slave / Modbus Master

Modbus/RTU communication
Max. 1200 m, number of connected slaves: 31

Modbus Slave Modbus Slave Modbus Slave Modbus Slave

IM 05P01C31-01EN
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1.6 Communication Functions

CC-Link Communication

The UT55A/UT52A can be used as the slave devices for CC-Link communication. Read-
out of PV, operation or alarm status, and SP setting can be done by accessing the
remote I/O on the master unit of CC-Link.

PLC

II II CC-Link Master

CC-Link communication

HEE CC-Link Slave / Modbus Master

Modbus/RTU communication
Max. 1200 m, number of connected slaves: 31

cCrnr
/

Modbus Slave Modbus Slave Modbus Slave Modbus Slave

Peer-to-peer Communication

In Peer-to-peer communication, controllers send and receive process data each other
and share data. However, ladder program creation using LL50A Parameter Setting

Software is necessary.
» Ladder program: LL50A Parameter Setting Software User’s Manual

Controller No. 1 to 4 can transmit and receive data.  Controller No. 5 to 32 can only receive data.

Max. 32 controllers

Coordinated Operation

A system of coordinated operation is configured with a master controller and a number of
slave controllers. The slave controllers are set to operate in the same way as the master
controller. Therefore you do not have to create a communication program.

Master

Master: UP or UT controller
Slave: UT controller only

Up to 31 connected slaves with a maximum length of 1200m

IM 05P01C31-01EN



1.6 Communication Functions

Light-loader Communication (excluding the /MDL option)

Use the LL50A to set parameters and create ladder programs. Attach the adapter to the
front of the controller to communicate.
» Light-loader function: LL50A Parameter Setting Software User’s Manual

LL50A Parameter Setting Software

Light-loader
adapter

To USB terminal &=

Dedicated cable

Maintenance Port Communication (Power supply is not required for the
UT55A/UT52A) (excluding the /MDL option)

Maintenance port is used to connect with the dedicated cable when using LLS0A
Parameter Setting Software (sold separately). The parameters can be set without
supplying power to the UT55A/UT52A. Likewise, the ladder program can also be
downloaded.

LL50A Parameter Setting Software

D
al ¢

To USB termin

CAUTION

When using the maintenance port, do not supply power to the controller. Otherwise, the
controller does not work normally.

If power is supplied to the controller while the cable is connected, or the cable is
connected to the controller already turned on, unplug the cable and turn on the controller
again. The controller returns to the normal condition.

IM 05P01C31-01EN
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1.6 Communication Functions

Maintenance Port Communication (Power supply is required for the UT55A/
UT52A) (The controller with optional suffix code /MDL)

The maintenance port is used to connect a dedicated cable when using the LL50A
Parameter Setting Software (sold separately). Through this port, you can set controller
parameters, download ladder programs, and so on.

Remove the connector from the dedicated cable, and connect it to the maintenance port.
For details, see the LL50A User’s Manual (IM 05P05A01-02EN).

LL50A Parameter Setting Software

CAUTION

Use LL50A with the controller turned on. (The dedicated cable must be connected.
LL50A Light-loader adapter cannot be used.)

The maintenance port is not isolated from the PV input terminal. Use the port only for
maintenance purposes, such as for setting the controller parameters.

1-14 IM 05P01C31-01EN



1.7

Definition of Main Symbols and Terms

Main Symbol

PV: Measured input value
SP: Target setpoint

OUT: Control output value
RSP: Remote setpoint

A/M: AUTO/MAN

C/A/M: CAS/AUTO/MAN
AUTO: Automatic

MAN: Manual

CASCADE, CAS: Cascade
REMOTE, REM: Remote
LOCAL, LCL: Local

E1, E2, E3, and E4: Terminal areas
» 17.4 Wiring

Engineering Units

Input range (scale): the PV range low limit is set to 0%, and the high limit is set to 100%
for conversion.
Input range (scale) span: the PV range span is set to 100% for conversion.

In this manual, the parameter setting range is described as the “input range” and “input
range span.” This means that engineering units are required to be set. Set a temperature
for temperature input.

The following describes a conversion example.

When the PV input range is 100 to 600°C, 0% of the PV range is equivalent to 100°C,
50% of the PV range is equivalent to 350°C, and 100% of the PV range is equivalent to
600°C.

100% of the PV range span is equivalent to 500°C.

20% of the PV range span is equivalent to 100°C.

Minimum value of PV input range Maximum value of PV input range
100°C 350°C 600°C
A A A
0% of PV input range 50% of PV input range 100% of PV input range

' '
' '
' '
' '
[ feg]

- L
'

100% of PV input range span = 500°C

The above applies to the scale for voltage and current input.

IM 05P01C31-01EN

sSuoI3OUN4 0} UOI}ONPOIIU|



- Blank Page -



Chapter 2 UT55A/UT52A Operating Procedures

21 UT55A/UT52A Operating Procedures

Procedure for models except those with the /MDL option

Installation Install and wire a controller.
and Wiring P Installation and Wiring: Chapter 17

Power ON

Use
Quick setting
function?

NO

YES y

Control mode setup| P Section 8.1

y

A
A

Control mode: Single-loop control only Control ty@ P Section 8.2
.

Control type setup
Input/output setup

P Quick setting function:

Chapter 5 Input setup P Section 7.1

Position YES YES Position

proportional proportional
type? l l type?
NO For Position proportional type NO
( Valve position ' ' '
calibration Output setup
<

Other setup Set the other parameters as necessary.
PID tuning Adjust PID using auto-tuning or manually in PID control.

P Tuning: 6.3 Performing/Canceling Auto-tuning
6.4 Adjusting PID Manually

Y

Monitoring and control of regular operations

Operati
peration P> Regular operations: Chapter 6

IM 05P01C31-01EN
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2.1 UT55A/UT52A Operating Procedures

Procedure for models with the /MDL option

Installation
and wiring

v

Use LL50A
Software?

Install and wire a controller.

NO (Set parameters through communication.)

Parameter Parameter

Settings

Settings

To set parameters through
communication, you need to
create a program on the host
device side. For controller
parameter information (registers,
relays), see the following
manuals.
* For setup through RS485 serial
communication or Ethernet
communication, see the

LL50A: Parameter setting software (sold
separately)

See the LL50A Parameter Setting Software
User’s Manual (IM 05P05A01-01EN).

Use LL50A with the controller turned on.
(The dedicated cable must be connected.
LL50A Light-loader adapter cannot be
used.)

The maintenance port is not isolated from
the PV input terminal. Use the port only for UTAdvanced Series Communi-
maintenance purposes, such as for setting cation Interface User’s Manual

the controller parameters. (IM 05P07A01-01EN)

* For setup through an open
network, see the UTAdvanced
Series Communication
Interface (Open Network)

< User’s Manual (IM 05P07A01-
02EN).
\4
| PID tuning ' Adjust PID using auto-tuning or manually for PID control.
A
Operation Monitoring and control of regular operations
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Chapter 3 Part Names

3.1 Names and Functions of Display Parts

On models with the /MDL option, there are no display areas or key operation areas.

See the next page.

IM 05P01C31-01EN
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3.1 Names and Functions of Display Parts

UTS5A

YOKOGAWA 4

(9) Deviation indicator (1) PV display

(2) Group display (4) Data display

(10) Status indicator —————¢jia (%) Symbol cisplay

STOP - i

MAN PRO_EASY AVad) 000000O0CO (5) Bar graph dlsplay
12345867 8EV

(11) Security indicator (6) Event indicator

(12) Ladder operation indicator (7) Key navigation indicator

(8) Parameter display level
indicator

(13) Loop 2 indicator

(2) + (3) + (4) : Setpoint display

UTS52A

(2) Group display (1) PV display
(8) Parameter display level indicator (3) Symbol display

(12) Ladder operation indicator (4) Data display

(10) Status indicator (5) Bar-graph display

6) Event indicat
(11) Security indicator (6) Event indicator

(13) Loop 2 indicator (7) Key navigation indicator

(2) + (3) + (4) : Setpoint display

3-2 IM 05P01C31-01EN



3.1 Names and Functions of Display Parts

No. in figure

Name

Description

(1)

PV display
(white or red)

Displays PV.

Displays an error code if an error occurs.

Displays the scrolling guide in the Menu Display and
Parameter Setting Display when the guide display ON/
OFF is set to ON.

Group display
(green)

Displays a group number (1 to 8, or R) and terminal area
(E1 to E4).

1 to 8 represent SP numbers in the Operation Display.

R and E1 to E4 are displayed in the Parameter Setting
Display.

Symbol display
(orange)

Displays a parameter symbol.

Data display (orange)

Displays a parameter setpoint and menu symbol.

Bar-graph display
(orange and white)

Displays control output value (OUT) and measured input
value (PV).

The data to be displayed can be set by the parameter.
Initial value: upper bar (deviation), lower bar (control
output, internal computed value in Position proportional
control);

in Heating/cooling control, upper bar (heating-side control
output), lower bar (cooling-side control output)

Event indicator
(orange)

UT55A: Lit when the alarms 1 to 8 occur. (Initial value: 1 to
4)

UT52A: Lit when the alarms 1 to 4 occur.

Event displays other than alarms can be set by the
parameter.

Key navigation
indicator
(green)

Lit or blinks when the Up/Down or Left/Right arrow key
operation is possible.

Parameter display
level indicator
(green)

Displays the setting conditions of the parameter display
level function.

Parameter display level EASY PRO
Easy setting mode Lit Unlit
Standard setting mode Unlit Unlit
Professional setting mode Unlit Lit

Deviation indicator
(for UT55A only)
(green)

Displays the status of a deviation (PV - SP).

. Lit if a deviation exceeds the deviation display band.
=== Lit when a deviation is within the deviation display band.
W Lit if a deviation falls below the deviation display band.
The deviation indicator is unlit if the Displays other than
the Operation Display or SELECT Display are shown.
Deviation display band can be set by the parameter.

(10)

Status indicator
(green and red)

Displays the operating conditions and control status.

Display Description
REM Lit when in remote mode (REM).
CAS Lit when in cascade mode (CAS).
PRG Unused
STOP Lit when in stop mode (STOP).
Lit when in manual mode (MAN).
MAN . ’ ;
Blinks during auto-tuning.

(11

Security indicator (red)

Lit if a password is set. The setup parameter settings are
locked.

(12)

Ladder operation
indicator (green)

Lit while the ladder program operation is executed.

(13

Loop 2 indicator
(LP2 lamp)
(green)

Lit when the control mode is Cascade control.

In the Operation Display, the LP2 lamp is lit while the
Loop-2 data is displayed on Setpoint display.

In the Parameter Setting Display, the LP2 lamp indicates
the loop of displayed menu symbol or parameter symbol.
The LP2 lamp is lit while the Loop-2 menu symbol or

parameter symbol is displayed.

IM 05P01C31-01EN
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3.1 Names and Functions of Display Parts

The controller with optional suffix code /MDL

The controller status can be verified with the LED.

Status LED Lit/Blinks Description

Normal Green Lit

Communication error Green Blinks Chepk the communication wiring and
settings.

Instrument failure Red Lit Parameter error/Hardwgre failure/
Ladder program corruption.

. Sensor burnout, input over
Input error Red Blinks Check the input wiring and settings.

LED lamp

i @ T

= =

—

UT55A/MDL Front
(with terminal cover)

» Detailed error: Chapter 16 Troubleshooting, Maintenance, and Inspections

UT52A/MDL Front
(with terminal cover)

34
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3.2 Names and Functions of Keys

UT55A

YOKOGAWA ¢

e000O0OOO
123 45¢67 8E

(1) DISPLAY key

(4) Light-loader interface
(2) PARAMETER key

(5) AIM key

. (3) SET/ENTER key
(6) User function keys Up/Down/Left/Right arrow keys

UT52A

PV YOKOGAWA 4

(6) User function keys

(4) Light-loader interface —a oEl/ (1) DISP key

(2) PARA key

(5) AIM key

(3) SET/ENTER key
Up/Down/Left/Right arrow keys

soweN Jed H
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3.2 Names and Functions of Keys

No. in figure

Name

Description

(M

UT55A: DISPLAY key
UT52A: DISP key

Used to switch the Operation Displays.

Press the key in the Operation Display to switch the
provided Operation Displays.

Press the key in the Menu Display or Parameter Setting
Display to return to the Operation Display.

)

UT55A: PARAMETER
key
UT52A: PARA key

Hold down the key for 3 seconds to move to the Operation
Parameter Setting Display.

Hold down the key and the Left arrow key simultaneously
for 3 seconds to move to the Setup Parameter Setting
Display.

Press the key in the Parameter Setting Display to return
to the Menu Display. Press the key once to cancel the
parameter setting (setpoint is blinking).

SET/ENTER key
Up/Down/ Left/Right
arrow keys

SET/ENTER key

Press the key in the Menu Display to move to the
Parameter Setting Display of the Menu. Press the key in
the Parameter Setting Display to transfer to the parameter
setting mode (setpoint is blinking), and the parameter can
be changed. Press the key during parameter setting mode
to register the setpoint.

Up/Down/Left/Right arrow keys

Press the Left/Right arrow keys in the Menu Display to
switch the Displays.

Press the Up/Down/Left/Right arrow keys in the Parameter
Setting Display to switch the Displays.

Press the Up/Down arrow keys during parameter setting
mode (setpoint is blinking) to change a setpoint.

Press the Left/Right arrow keys during parameter setting
mode (setpoint is blinking) to move between digits
according to the parameter.

Light-loader interface

It is the communication interface to the adapter cable
when setting and storing parameters via PC. The LL50A
Parameter Setting Software (sold separately) is required.

A/M key

Used to switch between AUTO and MAN modes.

The setting is switched between AUTO and MAN each
time the key is pressed. The user can assign a function
key.

User function keys

The UT55A has F1, F2, and Fn keys.
The UT52A has only the Fn key. The user can assign a
function to the key. The function is set by the parameter.

3-6
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3.2 Names and Functions of Keys

Maintenance Port (Power supply is not required for the UT55A/UT52A) (excluding the /MDL

option)

The maintenance port is used to connect with the dedicated cable when using LL50A
Parameter Setting Software (sold separately). The parameters can be set without
supplying power to the UT55A/UT52A.

EEE

b o g 7ance

[T ——

40100080800800000000 gla000q008
Upper surface Upper surface
= =] —
UT55A UT52A
CAUTION

When using the maintenance port, do not supply power to the controller. Otherwise, the
controller does not work normally.

If power is supplied to the controller while the cable is connected, or the cable is
connected to the controller already turned on, unplug the cable and turn on the controller
again. The controller returns to the normal condition.

Maintenance Port Communication (Power supply is required for the UT55A/UT52A) (with the

/MDL option)

The maintenance port is used to connect a dedicated cable when using the LL50A
Parameter Setting Software (sold separately). Through this port, you can set controller
parameters, download ladder programs, and so on.

For details, see the LL50A User’s Manual (IM 05P05A01-02EN).

CAUTION

Use LL50A with the controller turned on. (The dedicated cable must be connected.

LL50A Light-loader adapter cannot be used.)
The maintenance port is not isolated from the PV input terminal. Use the port only for
maintenance purposes, such as for setting the controller parameters.

IM 05P01C31-01EN
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I 3.3 List of Display Symbols

The following shows the parameter symbols, menu symbols, alphanumeric of guide, and

symbols which are displayed on the UT55A/UT52A.

Figure (common to all display area)

0 1 2 3 4
] ,l 2 J Ly

(M C | 1
PV display (14 segments): Alphabet
A5 P Y E
[] [}
A § [ 1 E
G H | J K
I LI T / ,Lr
(N} I 4 (N |
M N O P Q
M " I ID 1
I X L L
S T U V W
5 T N ]/ N
1 Ll y i
Y Z
L/ 7
i L

Symbol display and Data display (11 segments): Alphabet

A B C D E

A& [ d &

C (lower-case)

C
G H | J K
r LI ] / 1/
L n ] [N I,
M (@) P Q
M N I ,D I
I n L L
S T U V W
5 L 1 1/ 11
C L [% n

L <
|\\lN

5

C
-

M

_Qx

/"

F
g

/

-
-

6
b

7
9
|

8

b

J

3-8

IM 05P01C31-01EN



3.3 List of Display Symbols

Group display (7 segments): Alphabet

A B C D E
[u] ) r W L
n ()} L L L
G H | J K
I~ Ly ] { Ll
Ll n ' L L
M N @) P Q
- - - [x] (N ]
n n [} J !
S T U \% W
coooL [ Y N ¥
Y Z
L g
-' -
PV display (14 segments): Symbol
Space - / ‘
/ /

/

il
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3.4 Brief Description of Setting Details (Parameters)

Setting Details

This manual describes the Setting Details as follows in addition to the functional
Description.

(Display Example)

Parameter Name Display
symbol level

Setting range Menu symbol

Set a display value of setpoint of
PV alarm, SP alarm, deviation
alarm, output alarm, or velocity
Alarm-1 to -8 alarm.

Alto A8 setpoint EASY -19999 to 30000 (Set a value SP
within the input range.)

Decimal point position depends on

the input type

(1) Parameter symbol: Symbol displayed on Symbol display on the front panel.
(2) Name: Parameter name
(3) Display level: Indicates the parameter display level.
(4) Setting range: Parameter setting range
(5) Menu symbol: Indicates the menu to which the parameter belongs.
: Operation parameter

E&XED: Setup parameter

Parameter Display Level

Display level Description
EASY Easy setting mode: The minimum Corresponding parameters are displayed in
necessary parameters are displayed. |all modes.
Corresponding parameters are displayed only
in Standard setting mode and Professional
Standard setting mode: The wider setting mode.

STD range of parameters than those Parameter display level indicators "EASY"
shown in Easy setting mode are and "PRO" are unlit in Standard setting
displayed. mode.

*: "STD" is the symbol used in this manual
only.
Professional setting mode: All Corresponding parameters are displayed only

PRO . . . .
parameters are displayed. in Professional setting mode.

Nofte

For more intelligible display operation of parameters and the references, see Chapter 18,
"Parameter Map."

3-10
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Chapter 4 Basic Operation

4.1

Overview of Display Switch and Operation Keys

The following shows the transition of Operation Display, Operation Parameter Setting
Display, and Setup Parameter Setting Display.This section does not apply to models with

the /MDL option.

The “Operation Parameter Setting Display” has the parameters for setting the functions
necessary for the operation. The “Setup Parameter Setting Display” has the parameters
for setting the basic functions of the controller.

Power ON

( . . 1
1 Operation Display J

Operation Display: See Chapter 6.

Parameters for setting the basic
functions of the controller

The Menu Display and Parameter Setting Display
are changed in a circular pattern.

v C _ )

—> —>

SP Display OUT Display Operation Display corresponding to the function is displayed.
- A A

( DISPLAY

(4(' AL PARAMETER
S Press the keys ((PARAMETER *1* Return to the Operation Display from
- for 3 seconds. Same as *1. Press the key the Parameter Setting Display
for 3 seconds. ( . . .
LOperatlon Parameter Setting Dlspla))—

Parameters for setting the functions
necessary for the operation

The Menu Display and Parameter Setting Display
are changed in a circular pattern.

2 C

CTL Menu Display )<+ '-PGIER Menu DisplaD @ND Displa)

PV

A

) i
%) Jd 1

™)
- .

<> (P Menu Display <—><—>-
“Cooon <@
i

[

( ( (

In the Setup Parameter Setting Display, CPARAMETER'

press the keys N
for 3 seconds

to move to the Operation Parameter Setting Display.

A 4

to move to the Setup Parameter Setting Display.

f

\_

+ \ PARAMETER

press the keys
for 3 seconds

IM 05P01C31-01EN
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4.1 Overview of Display Switch and Operation Keys

The display pattern of the UT55A/UT52A is as follows; the Menu Display and Parameter

Setting Display.

For the Operation Display, see Chapter 6, “Monitoring and Control of Regular

Operations.”
Display Description
The Menu Display is segmented by the function and optional terminal position.
The scrolling guide for the menu is displayed on PV display. The guide display
can be turned on/off with the Fn key.
Menu Display of Operation Parameter
The scrolling guide for the menu is displayed.
P LI
- o’ a» -‘- - S SCCEEEY CEEY
L
[N gV Y | iy | g
JrLJgr e
) OPE.M is displayed. Menu symbol is displayed.
Menu Display Group number or Terminal area is displayed.
Lit while Loop-2 parameter is displayed.
Menu Display of Setup Parameter
The scrolling guide for the menu is displayed.
T
- ‘ ’ c‘- > SCELEETTEEEE
LLiurg
ICCLM L)
SALLJ LLL
SET.M is displayed. Menu symbol is displayed.
Group number or Terminal area is displayed.
The following is the Display for displaying and setting a parameter.
The parameters have three types of display levels; Easy setting mode,
Standard setting mode, and Professional setting mode. The parameters to be
displayed can be limited according to the setting of the parameter display level.
The scrolling guide for the parameter is displayed on PV display. The guide
display can be turned on/off with the Fn key.
Parameter Setting Display (Example of Operation Parameter Setting Display)
The scrolling guide for the parameter is displayed.
Parameter

Setting Display

| L[ T[T
IC

ICo
—] |

Setpoint is displayed.
Parameter symbol is displayed.

Group number or Terminal area is displayed.

Lit while Loop-2 parameter is displayed.

4-2
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4.1 Overview of Display Switch and Operation Keys

Display Shown at the End (the Lowest Level) of the Parameter Setting Display
As shown in the figure below, the END Display is shown to indicate the end of the Menu
Display and Parameter Setting Display. There are no setting items.

The scrolling guide of END is displayed.

END is displayed.

Basic Key Operation Sequence

e To move to the Setup Parameter Setting Display
Hold down the PARAMETER (or PARA) key and the Left arrow key simultaneously for 3
seconds.

©). &

)/ Hold down the keys
for 3 seconds.

e To move to the Operation Parameter Setting Display
Hold down the PARAMETER (or PARA) key for 3 seconds.

(e

Hold down the key
for 3 seconds.

e To move to the Operation Display
Press the DISPLAY (or DISP) key once.

IM 05P01C31-01EN
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4.2 How to Set Parameters

The following operating procedure describes an example of setting alarm setpoint (A1).

1. Hold down the PARAMETER key for 3 seconds in the Operation Display to call up
the [MODE] Menu Display.

YOKOGAWA 4

Cini
(IR

IM 05P01C31-01EN



4.2 How to Set Parameters

5. Press the SET/ENTER key to blink the setpoint.

YOKOGAWA 4

O
00 () &
00 &

6. Press the Up or Down arrow key to change the setpoint.
(Change the setpoint using the Up/Down arrow keys to increase and decrease
the value and the Left/Right arrow keys to move between digits.)

YOKOGAWA 4

8. Press the PARAMETER key once to return to the Menu Display. Press the
DISPLAY key once to return to the Operation Display.

This completes the setting procedure.

How to Cancel Parameter Setting

To cancel parameter setting when a parameter is being set (setpoint is blinking), press
the PARAMETER key once.

IM 05P01C31-01EN
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4.2 How to Set Parameters

How to Set Parameter Setpoint

Numeric Value Setting

'YOKOGAWA 4

M:— 2 Press the SET/ENTER key to move to the setting
mode (the setpoint blinks).
m 3 Press the Left arrow key to move one digit to the left.
(Press the Right arrow key to move one digit to the right.)
4_ Press the Up or Down arrow key to change the setpoint.
Press the Up arrow key when 9 is displayed to move one

digit to the left.

Press the Down arrow key when 0 is displayed to move
one digit to the right.

m 5 Press the SET/ENTER key to register the setpoint.

Selection Data Setting

m 1 . Display the Parameter Setting Display.
M\— 2 Press the SET/ENTER key to move to the setting
mode (the setpoint blinks).
M /—3 Press the Up arrow key to change the setpoint (press
= the Down arrow key to change the setpoint).
M 4 Press the SET/ENTER key to register the setpoint.

4-6 IM 05P01C31-01EN



4.2 How to Set Parameters

Time (minute.second) Setting

Example of 17 minutes 59 seconds

m 1 . Display the Parameter Setting Display.
M 2 Press the SET/ENTER key to move to the setting
mode (the setpoint blinks).
m 3 Press the Left arrow key to move one digit to the left.
(press the Right arrow key to move one digit to the right.)
4_ Press the Up or Down arrow key to change the setpoint.
Press the Up arrow key when 5 is displayed to move one

digit to the left.

Press the Down arrow key when 0 is displayed to move
one digit to the right.

m 5 Press the SET/ENTER key to register the setpoint.

IM 05P01C31-01EN
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Chapter 5 Quick Setting Function

5.1 Setting Using Quick Setting Function

The Quick setting function is a function to easily set the basic function of the controller.
The Quick setting function starts when the power is turned on after wiring.
This section does not apply to models with the /MDL option.

The Quick setting function can be used only when the control mode is Single-loop

control. In other control modes, set the functions without using the Quick setting function.

The following lists the items to set using the Quick setting function.

(1) Control type (PID control, Heating/cooling control, etc.)

(2) Input function (PV input, range, scale (at voltage/current input), etc.)
(3) Output function (control output type and cycle time)

IM 05P01C31-01EN
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5.1 Setting Using Quick Setting Function

Flowchart of Quick Setting Function

Press the UP arrow key to select YES.

YOKOGAWA 4 Press the SET/ENTER key to start the Quick setting function.

Decide whether or not to use the Quick setting function.

Press the Down arrow key to select NO.
Press the SET/ENTER key not to start the Quick setting function.
The Operation Display is displayed.

* Select YES.

Press the SET/ENTER key. Broce the SETIENTER key.

ey | The Quick setting function is started.

*If NO is selected and the
parameter IN (PV input type) is set
to OFF, the Quick setting function
starts when the power is turned on
again.

The parameter CNT (control type)
is displayed first.
Setting Method
(1) Press the Up or Down arrow key to
display a parameter to set.
(2) Press the SET/ENTER key.
(The setpoint blinks).
3)
(4)

)

(

3) Press the UP or Down arrow key to

change a setpoit.

(@) P T
J @ ARAMETER
4) Press the SET/ENTER key to

register the setpoint.
(The setpoint stops blinkng.)

Each parameter is displayed in turn.
See BEUCEBEIENR] described later.

;

Finally EXIT is displayed.

VEITER Select YES and press the
SET/ENTER key to complete the
setup of basic functions.

| The Operation Display is displayed.
Select NO to continue the Quick
setting functionn.

Operation Display

YOKOGAWA 4

— PV is displayed.

—— SP is displayed.

20 @

LJ
00 & E»
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5.1 Setting Using Quick Setting Function

Setting Details

Setting Example
Set the following parameters to set to PID control, thermocouple Type K (range: 0.0 to
500.0°C), and current control output. No need to change the parameters other than the
following parameters.

Set QSM = YES to enter the quick setting mode.

(1) Set CNT = PID.
(2) Set IN = K1.

3

Set UNIT = C (initial value).

500.0.

(5) Set RL=10.0.

(6) Set OT =

)
)
)
(4) SetRH =
)
)

00.02

Set EXIT = YES to quit the quick setting mode.

The Operation Display is shown.

Control Type

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

CNT

Control type

EASY

PID: PID control

ONOF: ON/OFF control (1 point of
hysteresis)

ONOF2: ON/OFF control (2 points
of hysteresis)

2P2L: Two-position two-level
control

H/C: Heating/cooling control

S-Pl: Sample PI control

BATCH: Batch PID control

FFPID: Feedforward control

CTLEED

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
» Control type: 8.2 Setting Control Type (CNT)

IM 05P01C31-01EN
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5.1 Setting Using Quick Setting Function

Input Function

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

PV input type

EASY

OFF: Disable

K1:-270.0 to 1370.0 °C / -450.0 to 2500.0 °F
K2: -270.0 to 1000.0 °C / -450.0 to 2300.0 °F
K3:-200.0 to 500.0 °C /-200.0 to 1000.0 °F
J:-200.0 to 1200.0 °C /-300.0 to 2300.0 °F

T1:-270.0 to 400.0 °C / -450.0 to 750.0 °F

T2: 0.0 to 400.0 °C /-200.0 to 750.0 °F
B: 0.0 to 1800.0 °C / 32 to 3300 °F

S:0.0to 1700.0 °C / 32 to 3100 °F

R: 0.0 to 1700.0 °C / 32 to 3100 °F

N:-200.0 to 1300.0 °C / -300.0 to 2400.0 °F
E: -270.0 to 1000.0 °C / -450.0 to 1800.0 °F
L: -200.0 to 900.0 °C / -300.0 to 1600.0 °F
U1:-200.0 to 400.0 °C / -300.0 to 750.0 °F
U2: 0.0 to 400.0 °C / -200.0 to 1000.0 °F
W: 0.0 to 2300.0 °C / 32 to 4200 °F
PL2: 0.0 to 1390.0 °C / 32.0 to 2500.0 °F
P2040: 0.0 to 1900.0 °C / 32 to 3400 °F
WRE: 0.0 to 2000.0 °C / 32 to 3600 °F
JPT1:-200.0 to 500.0 °C / -300.0 to 1000.0 °F
JPT2: -150.0 to 150.0 °C / -200.0 to 300.0 °F
PT1:-200.0 to 850.0 °C /-300.0 to 1560.0 °F
PT2:-200.0 to 500.0 °C /-300.0 to 1000.0 °F
PT3:-150.00 to 150.00 °C / -200.0 to 300.0 °F
0.4-2V: 0.400 to 2.000 V

1-5V: 1.000 to 5.000 V

4-20: 4.00 to 20.00 mA

0-2V: 0.000 to 2.000 V

0-10V: 0.00 to 10.00 V

0-20 : 0.00 to 20.00 mA

-1020: -10.00 to 20.00 mV

0-100: 0.0 to 100.0 mV

UNIT

PV input unit

EASY

-2 No unit

C: Degree Celsius

-2 No unit

- -2 No unit

---:No unit

F: Degree Fahrenheit

RH

Maximum value of
PV input range

EASY

RL

Minimum value of
PV input range

EASY

Depends on the input type.

- For temperature input -
Set the temperature range that
is actually controlled. (RL<RH)

- For voltage / current input -
Set the range of a voltage /
current signal that is applied.
The scale across which the
voltage / current signal is actually
controlled should be set using
the maximum value of input
scale (SH) and minimum value
of input scale (SL). (Input is

always 0% when RL=RH.)

% Set J

Note1: W:W-5% Re/W-26% Re(Hoskins Mfg. Co.). ASTM E988

WRE: W97Re3-W75Re25

54
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5.1 Setting Using Quick Setting Function

Input Function (Continued)

PV input scale

FEETITELEL Name DT Setting range Menu symbol
symbol level
0: No decimal place
PV input scale 1: One decimal place
SDP decimal point EASY |2: Two decimal places
position 3: Three decimal places
4: Four decimal places 3 Set ]
Maximum value of
SH PV input scale EASY -19999 to 30000, (SL<SH),
ini - <
SL Minimum value of EASY | SH - SL | 30000

» Input setting: 7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

Output Function

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

oT

Output type selection

EASY

Control output or Heating-side
control output (Lower two digits)
00: OFF

01: OUT terminals (voltage pulse)
02: OUT terminals (current)

03: OUT terminals (relay/triac)

04: OUT2 terminals (voltage pulse)
05: OUT2 terminals (current)

06: OUT2 terminals (relay/triac)

Cooling-side control output (Upper
two digits)

00: OFF

01: OUT terminals (voltage pulse)
02: OUT terminals (current)

03: OUT terminals (relay/triac)

04: OUT2 terminals (voltage pulse)
05: OUT2 terminals (current)

06: OUT2 terminals (relay/triac)

ouT €D

CT

Control output cycle
time

Heating-side control
output cycle time

(in Heating/cooling
control)

EASY

CTc

Cooling-side control
output cycle time

EASY

0.5t0 1000.0 s

» Output type: 10.1 Setting Control Output Type
» Cycle time: 10.2 Setting Control Output Cycle Time

IM 05P01C31-01EN
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5.2 Restarting Quick Setting Function

Setting Details

Once functions have been built using the Quick setting function, the Quick setting
function does not start even when the power is turned on. The following methods can be
used to restart the Quick setting function.

e Set the parameter QSM (Quick setting mode) to ON and turn on the power again.
e Set the parameter IN (PV input type) to OFF and turn on the power again.

CAUTION

The parameters related to the range or scale are initialized if the PV input type is
changed.

Changing the control mode (CTLM) allows you to restart the Quick setting function.
However, be careful because some parameters will be initialized.

This section does not apply to models with the /MDL option.

Parameter Display .
symbol Name level Setting range Menu symbol
IN PV input type EASY |OFF: Disable PV &9
. . OFF: Disable
QsMm Quick setting mode EASY ON: Enable SYs &9

IM 05P01C31-01EN



Chapter 6 Monitoring and Control of Regular Operations

6.1 Monitoring and Control of Operation Displays

6.1.1 Operation Display Transitions in Single-loop Control, Cascade Primary-
loop Control, Cascade Secondary-loop Control, Loop Control for Backup,
and Loop Control with PV-hold Function.

Standard Type

(The displays only for the Standard type are displayed in Cascade primary-loop control.)

» Display/Non-display of Operation Display: 13.3.5 Setting Display/Non-display of Operation Display
» Registration of SELECT Display: 13.1.3 Registering SELECT Display (Up to 5 displays)

SP Display (SP can be changed.)

PID Number Display (display only)
(Factory default: non-display)

Heater Break Alarm-1 Current Display (display only)
(Only for Heater break alarm option)

T
[}

ater Break Alarm-2 Current Display (display only)
(Only for Heater break alarm option)

Analog Input Displays (display only)

(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),

AIN4: AIN4 analog input (E4-terminal area)

(Only for each aux. analog input)

SELECT Displays 1to 5

(Displayed only when SELECT Display is registered.
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

]

PV only Display
(Factory default: non-display)

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

Position Proportional Type

SP Display (SP can be changed.)

Position Proportional Computation Output Display
(Factory default: non-display)

J

PID Number Display (display only)
(Factory default: non-display)

Analog Input Displays (display only)

(Factory default: non-display)

, PV: PV analog input,
g RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)
(Only for each aux. analog input)

J

SELECT Displays 1 to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

PV only Display

(Factory default: non-display)

6-2
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6.1 Monitoring and Control of Operation Displays

Heating/cooling Type

Heating/cooling OUT Display (OUT can be changed in MAN mode.)
C: cooling-side output, H: heating-side output

PID Number Display (display only)
(Factory default: non-display)

QoiseLay

Analog Input Displays (display only)
(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),
AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)

(Only for each aux. analog input)

SELECT Displays 1to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

D

PV only Display
(Factory default: non-display)

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

Single-loop Two-position two-level control

SP Display (SP can be changed.)

OUT Display (Main setting-side OUT can be changed in MAN mode.)

OUT Display (Sub-setting-side OUT can be changed in MAN mode.)

PID Number Display (display only)
(Factory default: non-display)

Analog Input Displays (display only)

(Factory default: non-display)

’ PV: PV analog input,

RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),

AIN4: AIN4 analog input (E4-terminal area)
e (Only for each aux. analog input)

SELECT Displays 1to 5
(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of the parameter A1 (alarm-1

setpoint)).

PV only Display
(Factory default: non-display)

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

6.1.2 Operation Display Transitions in Loop Control with PV Switching and
Loop Control with PV Auto-selector

Standard Type

» Display/non-display of Operation Display: 13.3.5 Setting Display/Non-display of Operation Display
» Registration of SELECT Display: 13.1.3 Registering SELECT Display (Up to 5 Displays)

SP Display (SP can be changed.)

OUT Display (OUT can be changed in MAN mode.)

PID Number Display (display only)
(Factory default: non-display)

Heater Break Alarm-1 Current Display (display only)
(Only for Heater break alarm option)

Heater Break Alarm-2 Current Display (display only)
(Only for Heater break alarm option)

Analog Input Displays (display only)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),

AIN4: AIN4 analog input (E4-terminal area)

(Depends on the aux. analog input and the control mode.)

SELECT Displays 1to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

Position Proportional Type

SP Display (SP can be changed.)

7
(

Valve Position Display (display only)

(Factory default: non-display)

\ 4

PID Number Display (display only)
(Factory default: non-display)

alog Input Displays (display only)
PV: PV analog input,

J

SELECT Displays 1to 5

the parameter A1 (alarm-1 setpoint).)

Position Proportional Computation Output Display

’ ’ RSP: RSP analog input (E1-terminal area),
il AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)
(Depends on the aux. analog input and the control mode.)

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

6-6
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6.1 Monitoring and Control of Operation Displays

Heating/cooling Type

PID Number Display (display only)
(Factory default: non-display)

I

Analog Input Displays (display only)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),

AIN4: AIN4 analog input (E4-terminal area)

(Depends on the aux. analog input and the control mode.)

G

SELECT Displays 1to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

6.1.3 Operation Display Transitions in Cascade Control

Standard Type

» Display/non-display of Operation Display: 13.3.5 Setting Display/Non-Display of Operation Display
» Registration of SELECT Display: 13.1.3 Registering SELECT Display (Up to 5 Displays)

When the operation mode is Cascade:

Loop-1 SP Display (SP can be changed.)
PV display: Loop-1 PV

Lo-2 OUT Display (display only)
PV display: Loop-1 PV

LP2 lamp is lit.

Loop-1 OUT Display (display only)
(Factory default: non-display)

PV display: Loop-1 PV

Setpoint display: Loop-1 OUT

Loop-1 PID Number Display (display only)
(Factory default: non-display)
PV display: Loop-1 PV

Heater Break Alarm-1 Current Display (display only)
(Only for Heater break alarm option)
PV display: Loop-1 PV

Heater Break Alarm-2 Current Display (display only)
(Only for Heater break alarm option)
PV display: Loop-1 PV

Loop-1/Loop-2 PV Display (display only)
PV display: Loop-1 PV

Setpoint display: Loop-2 PV

LP2 lamp is lit.

Analog Input Displays (display only)

(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),

AIN4: AIN4 analog input (E4-terminal area)
- (Only for each aux. analog input)

SELECT Displays 1 to 5
(Displayed only when SELECT Display is registered.)

(The figure on the left is the example of
the parameter A1 (alarm-1 setpoint).)
PV display: Loop-1 PV

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

.

When the operation mode is AUTO or MAN:

Loop-2 SP Display (SP can be changed.)
PV display: Loop-2 PV
LP2 lamp is lit.

Loop-2 OUT Display (OUT can be changed.)
PV display: Loop-2 PV
LP2 lamp is lit.

Loop-1 PID Number Display (display only)
(Factory default: non-display)
PV display: Loop-2 PV

Loop-2 PID Number Display (display only)
(Factory default: non-display)

PV display: Loop-2 PV

LP2 lamp is lit.

Heater Break Alarm-1 Current Display (display only)
(Only for Heater break alarm option)

PV display: Loop-2 PV

LP2 lamp is lit.

Heater Break Alarm-2 Current Display (display only)
(Only for Heater break alarm option)

PV display: Loop-2 PV

LP2 lamp is lit.

Loop-2/Loop-1 Display (display only)
PV display: Loop-2 PV
Setpoint display: Loop-1 PV

Analog Input Displays (display only)
(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),
AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)

C' (Only for each aux. analog input)

SELECT Displays 1 to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

PV display: Loop-2 PV

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

Position Proportional Type

When the operation mode is Cascade:

Loop-1 SP Display (SP can be changed.)
PV display: Loop-1 PV

D

Valve Position Display (display only)
PV display: Loop-1 PV
LP2 lamp is lit.

Position Proportional Computation Output Display
(Factory default: non-display)

PV display: Loop-1 PV

LP2 lamp is lit.

Loop-1 OUT Display (display only)
(Factory default: non-display)

PV display: Loop-1 PV

Setpoint display: Loop-1 OUT

Loop-1 PID Number Display (display only)
(Factory default: non-display)
PV display: Loop-1 PV

Loop-1/Loop-2 PV Display (display only)
PV display: Loop-1 PV
Setpoint display: Loop-2 PV, LP2 lamp is lit.

/

Analog Input Displays (display only)
(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),
AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)

- (Only for each aux. analog input)

SELECT Displays 1 to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

PV display: Loop-1 PV

6-10
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6.1 Monitoring and Control of Operation Displays

When the operation mode is AUTO or MAN:

Loop-2 SP Display (SP can be changed.)
PV display: Loop-2 PV
LP2 lamp is lit.

Valve Position Display (display only)

PV display: Loop-2 PV
LP2 lamp is lit.

Position Proportional Computation Output Display
(Factory default: non-display)

[ PV display: Loop-2 PV

gl LP2lamp is lit.

'

Loop-1 PID Number Display (display only)
(Factory default: non-display)
PV display: Loop- 2 PV

\ @iseLay

"7 Loop-2 PID Number Display (display only)
(Factory default: non-display)

PV display: Loop-2 PV

LP2 lamp is lit.

Loop-2/Loop-1 PV Display (display only)
PV display: Loop-2 PV
Setpoint display: Loop-1 PV

7

l
<

Analog Input Displays (display only)
(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),
AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)

(Only for each aux. analog input)

SELECT Displays 1 to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

PV display: Loop-2 PV

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

Heating/cooling Type

When the operation mode is Cascade:

PV display: Loop-1 PV

PV display: Loop-1 PV

LP2 lamp is lit.

PV display: Loop-1 PV
LP2 lamp is lit.

Loop-1 SP Display (SP can be changed.)

Loop-2 Heating/cooling OUT Display (OUT can be changed.)

C: cooling-side OUT, H: heating-side OUT

Loop-1 Heating-side OUT Display (display only)
(Factory default: non-display)

PV display: Loop-1 PV

Setpoint display: Loop-1 OUT

Loop-1 PID Number Display (display only)
(Factory default: non-display)
PV display: Loop-1 PV

Loop-1/Loop-2 PV Display (display only)

Analog Input Displays (display only)

(Factory default: non-display)

PV: PV analog input,

RSP: RSP analog input (E1-terminal area),

AIN2: AIN2 analog input (E2-terminal area),

AIN4: AIN4 analog input (E4-terminal area)

(Only for each aux. analog input)

SELECT Displays 1to 5

(Displayed only when SELECT Display is registered.)
(The figure on the left is the example of

the parameter A1 (alarm-1 setpoint).)

PV display: Loop-1 PV
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6.1 Monitoring and Control of Operation Displays

When the operation mode is AUTO or MAN:

Loop-2 SP Display (SP can be changed.)
PV display: Loop-2 PV
LP2 lamp is lit.

D

Loop-2 Heating/cooling OUT Display (OUT can be changed.)
PV display: Loop-2 PV

C: cooling-side OUT, H: heating-side OUT

LP2 lamp is lit.

Loop-1 PID Number Display (display only)
(Factory default: non-display)
PV display: Loop-2 PV

Loop-2 PID Number Display (display only)
(Factory default: non-display)

PV display: Loop-2 PV

LP2 lamp is lit.

Loop-2/Loop-1 PV Display (display only)
PV display: Loop-2 PV

Analog Input Displays (display only)
(Factory default: non-display)
PV: PV analog input,
RSP: RSP analog input (E1-terminal area),
AIN2: AIN2 analog input (E2-terminal area),
AIN4: AIN4 analog input (E4-terminal area)
(Only for each aux. analog input)

SELECT Displays 1 to 5
(Displayed only when SELECT Display is registered.)

the parameter A1 (alarm-1 setpoint).)
PV display: Loop-2 PV
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6.1 Monitoring and Control of Operation Displays

Details of the Operation Display

The following is the Operation Display types and each display and operation description.

YOKOGAWA 4

PV display

Setpoint display

Operation Display

Display and operation description

SP Display

PV display: Displays measured input value (PV).
Setpoint display: Displays and changes target setpoint (SP).

Symbol Target setpoint
Target setpoint (SP) number

The Display is switched to the SP Display if the operation mode is
switched to AUTO, CAS, LCL, or REM when other Operation Display is
shown.

[SP Change Operation]

(1) Press the SET/ENTER key to move to the setting mode (the setpoint
blinks).

(2) Use the Left or Right arrow key to move between digits (the setpoint
blinks).

(3) Use the UP or Down arrow key to change the value (the setpoint
blinks).

(4) Press the SET/ENTER key to register the setpoint. (the setpoint stops
blinking).

* Only Up or Down arrow key operation is also possible.

When the operation mode is remote (REM lamp is lit):

Symbol Remote setpoint

Target setpoint (SP) number in LOCAL mode

When the control mode is Cascade secondary-loop control and the
operation mode is cascade (CAS lamp is lit):

Cascade setpoint

Symbol
Target setpoint (SP) number in LOCAL mode

When the control mode is Cascade secondary-loop control and the
operation mode is AUTO or MAN, the Loop-2 SP is displayed.

6-14
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6.1 Monitoring and Control of Operation Displays

(Continued)

Operation Display

Display and operation description

OUT Display
(Valve Position
Display)

PV display: Displays measured input value (PV).
Setpoint display: Displays control output value and changes control
output value in MAN mode.

Symbol Control output

Target setpoint (SP) number

Displays the valve's feedback input value (at 0 to 100% valve opening) in
Position proportional control.

The Display is switched to the OUT Display if the operation mode is
switched to MAN when other Operation Display is shown.

The Display is switched to the OUT Display while auto-tuning is
performed.

Sub-setting-side output in Two-position two-level control is displayed as
below. Main setting-side output is displayed as above.

Symbol (sub-setting side) Control output

Target setpoint (SP) number

[OUT Change Operation]

The control output value can be changed with the Up or Down arrow key
in MAN mode (MAN lamp is lit).

The control output value is changed by direct operation (without pressing
the SET/ENTER key), and cannot be changed by moving between digits
using the Left and Right arrow keys.

In Position proportional control and in MAN mode, the valve opens as
long as the Up arrow key is being pressed, and closes as long as the
Down arrow key is being pressed.

In Two-position two-level control, main setting-side output and sub-
setting-side output can be manipulated individually.

When in STOP mode (STOP lamp is lit):

Symbol Preset output
Target setpoint (SP) number

In Two-position two-level control (STOP lamp is lit):

Symbol Preset output

Target setpoint (SP) number

Preset output value is displayed in STOP mode.
Preset output values cannot be changed by OUT change operation.

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

(Continued)

Operation Display

Display and operation description

Heating/cooling
OUT Display

PV display: Displays measured input value (PV).
Setpoint display: Displays heating-side and cooling-side control output
value and changes control output value in MAN mode.

Heating-side

Symbol of control output

heating side
Cooling-side control output
Symbol of cooling side

Target setpoint (SP) number

When the control output value is less than 100%, one digit is displayed
to the right of the decimal point. When the control output value is equal
to or more than 100%, no digits are displayed to the right of the decimal
point.

The display is switched to the Heating/cooling OUT Display if the
operation mode is switched to MAN when other Operation Display is
shown.

An interruption is displayed while auto-tuning is performed.

[OUT Change Operation]
In MAN mode (MAN lamp is lit) pressing the Up arrow key causes the

cooling-side output to decrease, and the heating-side output to increase.
Pressing the Down arrow key causes the cooling-side output to increase,
and the heating-side output to decrease.

The control output value is changed by direct operation (without pressing
the SET/ENTER key), and cannot be changed by moving between digits

using the Left and Right arrow keys.
When in STOP mode (STOP lamp is lit):
(NN CcL

L. L 0

Heating-side
preset output
Symbol of STOP
Cooling-side preset output
Cooling-side symbol

Target setpoint (SP) number

Heating-side or cooling-side preset output value is displayed in STOP
mode.

Preset output values cannot be changed by OUT change operation.
Loop-2 output value is always displayed in Cascade control.
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6.1 Monitoring and Control of Operation Displays

(Continued)

Operation Display

Display and operation description

PID Number
Display

PV display: Displays measured input value (PV).
Setpoint display: Displays PID number currently being used.

PID number

Symbol

Target setpoint (SP) number

Loop-1 PID number is displayed when the control mode is Cascade
control and the operation mode is cascade.

Loop-2 PID number is displayed when the control mode is Cascade
control and the operation mode is AUTO or MAN.

PV1/PV2 Display

The following is the Display shown when the control mode is cascade.
PV display and Setpoint display: Displays Loop-1 PV input and Loop-2
PV input.

When the control mode is Cascade control and the operation mode is
cascade (CAS lamp is lit):

Symbol of PV2
Target setpoint (SP) number

Loop-2 PV input

When the control mode is Cascade control and the operation mode is
AUTO or MAN:
Loop-2 PV input

Loop-1 PV input

Symbol of PV1
Target setpoint (SP) number

LP2 lamp is lit
(indicates the loop shown on PV display).

IM 05P01C31-01EN
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6.1 Monitoring and Control of Operation Displays

(Continued)

Operation Display

Display and operation description

Analog Input
Display

PV display: Displays measured input value (PV).
Setpoint display: Displays PV, RSP, AIN2, or AIN4 analog input value.

AIN2 auxiliary analog input value

Symbol AIN2 input

Target setpoint (SP) number

AIN4 auxiliary analog input value

YN
i i

Symbol

rc o
[ |

/
I
AIN4 input

Target setpoint (SP) number

Position
Proportional
Computation
Output Display

PV display: Displays measured input value (PV).
Setpoint display: Displays position proportional computation output value
(internal computed value).

Internal
computed value

Symbol
Target setpoint (SP) number

Can be changed in MAN mode. The valve opens or closes so that the
valve’s feedback input value reaches the setpoint.

Heater Break Alarm
Current Display

PV display: Displays measured input value (PV).
Setpoint display: Displays measured heater current.

Heater break current

Symbol measured value

Target setpoint (SP) number

SELECT Display

SELECT Display is for registering frequently-used parameters from
Parameter Setting Display, and for displaying them on Operation
Display so that the parameter settings can be easily changed in normal
operation.

PV display: Displays measured input value (PV).
Setpoint display: Displays and changes the registered parameter.

The following is the display example when the parameter A1 (alarm-1
setpoint) is registered.

Symbol

Alarm setpoint

Target setpoint (SP) number

6-18
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6.1 Monitoring and Control of Operation Displays

(Continued)

Operation Display

Display and operation description

PV only Display

PV display: Displays measured input value (PV).

PV input

IM 05P01C31-01EN

6-19

suoeladQ Jejnbay jo jo43uo) pue BuLiojiuo



6.2 Setting Target Setpoint

Operation in the Operation Display

YOKOGAWA 4

00 A O
‘oo &)

E 5

Bring the SP Display into view.

Press the SET/ENTER key to move to the setting mod
(the setpoint blinks).

Press the Left arrow key to move one digit to the left.
(Press the Right arrow key to move one digit to the rigt

Press the Up or Down arrow key to change a setpoint.
Press the Up arrow key when 9 is displayed to move
one digit to the left.

Press the Down arrow key when 0 is displayed to
move one digit to the right.

Press the SET/ENTER key to register the setpoint.
Control with the new setpoint.

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.
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6.2 Setting Target Setpoint

Operation in Parameter Setting Display

Setting Display

Setting Details

Parameter Setting Display Operation Display > PARAMETER or PARA key for 3

seconds (to [MODE] Menu Display) > Right arrow key (to [SP]

Menu Display ) > SET/ENTER key (The setting parameter is
displayed.)

Press the Right arrow key until the [SP] Menu Display appears.

In the Setting Display for the target setpoint parameter,
pressing the Left or Right arrow keys changes the group. (The

group number is displayed on Group display.)

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Parameter Display i
symbol Name level Setting range Menu symbol
; 0.0 to 100.0% of PV input range
sP Target setpoint EASY (EU) (Setting range: SPL to SPH) SP
Number of SP
SPGR. groups STD  |1to8 CTL &P

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note2: If the SP limiter is set, the setting can be made within the range of the SP limiter.

The controller has eight target setpoints (SP).
In Cascade control, both Loop1 and Loop 2 have eight target setpoints.

» SP limiter: 9.1 Setting SP Limiter
» SELECT parameter: 13.1.5 Registering SELECT Parameter Display (Up to 10 Displays)

IM 05P01C31-01EN
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6.3

Setting Display

Setting Details

Performing and Canceling Auto-tuning

Operation Mode Setting Display Operation Display > PARAMETER or PARA key for 3 seconds

(to [MODE] Menu Display) > SET/ENTER key (The operation
mode is displayed.) > Down arrow key (The operation mode is
displayed.)

The parameter AT is displayed when the operation mode is
AUTO.

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

AT

AUTO-tuning
switch

EASY

OFF: Disable

1: Perform auto-tuning. Tuning
result is stored in the PID of
group 1.

2: Perform auto-tuning. Tuning
result is stored in the PID of
group 2.

3: Perform auto-tuning. Tuning
result is stored in the PID of
group 3.

4: Perform auto-tuning. Tuning
result is stored in the PID of
group 4.

5: Perform auto-tuning. Tuning
result is stored in the PID of
group 5.

6: Perform auto-tuning. Tuning
result is stored in the PID of
group 6.

7: Perform auto-tuning. Tuning
result is stored in the PID of
group 7.

8: Perform auto-tuning. Tuning
result is stored in the PID of
group 8.

R: Tuning result is stored in the PID
for reference deviation.

MODE

AT.BS

SP bias in auto-
tuning

PRO

-100.0 to 100.0% of PV input range
span (EUS)

TUNE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

CAUTION
Set the operation mode to AUTO and RUN to perform auto-tuning.

Lamp Status

Status

STOP lamp CAS lamp

MAN lamp

During auto-tuning

Unlit Unlit

Blinking
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6.3 Performing and Canceling Auto-tuning

In Cascade control, perform Loop-2 auto-tuning in AUTO and RUN modes, then Loop-1
auto-tuning in Cascade and RUN modes.
Lamp Status

Status STOP lamp CAS lamp MAN lamp
During auto-tuning of Loop-2 Unlit Unlit Blinking
During auto-tuning of Loop-1 Unlit Lit Blinking

Auto-tuning is a function with which the controller automatically measures the process
characteristics and sets PID constants, which are control-related parameters, to optimum
values for the setpoint. Auto-tuning temporarily executes ON/OFF control, calculates
appropriate PID constants from response data obtained, and sets these constants.

CAUTION

Do not perform auto-tuning for the following processes.

Tune PID manually.

e Processes with fast response such as flow rate control and pressure control.

e Processes which do not allow the output to be turned on and off even
temporarily.
Processes which prohibit output changes at control valves (or other actuators).
Processes in which product quality can be adversely affected if PV values
fluctuate beyond their allowable ranges.

Auto-tuning in progress
MAN lamp blinkng

sSp e N A RN
S N4
Temperature

ON
Control [/
output 7 OFF

<—— ON/OFF control —>

. Time
PID control using PID

constants calculated from
! the AT results

""""" There is a hysteresis of 0.25% of the input range above and below SP.

When SP bias in auto-tuning is set
Auto-tuning in progress
MAN lamp blinkng

SP

SP bias in auto-tuning

SP+ATBS--1------ /- N /- N\ S " (negative setpoint)

Temperature

Control [/
output OFF

~<—— ON/OFF control —>

. Time
PID control using PID
constants calculated from

1
i AT = Started! the AT results

There is a hysteresis of 0.25% of the input range above and below SP.
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6.3 Performing and Canceling Auto-tuning

Tuning Point and Storage Location of Tuning Results

The tuning point when performing auto-tuning is the target setpoint that is currently used
for control computation.

PID constants after the tuning are stored in the PID group that is specified when
performing auto-tuning.

Operation . . . .
mode AT setpoint Tuning point Storage location
P, 1, and D of the PID group specified in
Setpoint that is currently AT.
Local 108 R used In Heating/cooling control: P, I, D, Pc, Ic,
and Dc
P, 1, and D of the PID group specified in
. AT.
Remote 108 R Remote setpoint In Heating/cooling control: P, I, D, Pc, Ic,
and Dc

When the setpoint of AT is “R,” the AT result is stored in the PID group for reference
deviation.

When performing auto-tuning in AT setpoint "R", set the parameter ZON to other than 0
and 3, and set the parameter RDV to other than 0.

Auto-tuning cannot be performed when the control type (CNT) is as follows.
*  ON/OFF control (1 point of hysteresis)

»  ON/OFF control (2 points of hysteresis)

* Two-position two-level control

» Sample PI control

In addition, auto-tuning cannot be performed in the following cases (no error indication).
* Input error occurs. (Input burnout, ADC error, etc.)

» The operation mode is STOP.

* The operation mode is MAN.

» Output limiter setpoint at auto-tuning: AT.OL=AT.OH

Start and Stop of Auto-tuning

Start and stop of auto-tuning can be set by parameter setting, communication, or contact
input.

Auto-tuning is stopped in the following cases.

+ Switch to MAN

+ Switch to STOP

» The parameter AT is set to OFF.

+ Power failure

» Auto-tuning is not finished even after the time-out detection time is elapsed.

The time-out detection time is about 24 hours.

When the auto-tuning error occurs, the error code is shown in the Operation Display.
Press any key to erase it.

» Auto-tuning time output limiter: 8.9 Adjusting Auto-tuning Operation
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6.4 Adjusting PID Manually

Setting Display

Parameter Setting Display Operation Display > PARAMETER or PARA key for 3
seconds (to [MODE] Menu Display) > Right arrow key (to [PID]
Menu Display ) > SET/ENTER key (The setting parameter

is displayed.) > Down arrow key (The setting parameter is
displayed.)

In the Setting Display for the PID parameters, Displays can
be arbitrarily switched using the Up, Down, Left or Right arrow
key. Pressing the Left or Right arrow key changes the group.
(The group number is displayed on Group display.)

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
. 0.0 t0 999.9%
Prop'ornor)al band When 0.0% is set, it operates as
Heating-side 0.1%
. . 0.
P proportlgnal bapd EASY Heating-side ON/OFF control
(in Heating/cooling . o : .
applies when 0.0% in Heating/
control) .
cooling control
Integral time
Heating-side -
I integral time (in Easy |OFF: Disable
) . 110 6000 s
Heating/cooling
control)
Derivative time
) } PID
Heating-side .
D derivative ime (in | EAsy |OFF:Disable
) . 1to 6000 s
Heating/cooling
control)
0.0 t0 999.9%
Pc Cooling-side EASY Cooling-side ON/OFF control
proportional band applies when 0.0% in Heating/
cooling control
Cooling-side OFF: Disable
le integral time EASY 1to 6000 s
Cooling-side OFF: Disable
De derivative time EASY 110 6000 s
PIDN PID number EASY [1t08 SP
selection
Number of PID
PIDG. groups STD 1t08 CTLE&EED
Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.
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6.4 Adjusting PID Manually

There are eight groups of PID parameters.
In Cascade control, both Loop 1 and Loop 2 have eight groups.
The PID parameters can be selected by using the following two methods:

(1) SP group number selection
The PID group which is set in the PID number selection (PIDN) of each SP group is

used.
SP number (SPNO) Target setpoint (SP) Settings;lrl%;gf(z:g%umber
1 SP 1t08
2 SP 1t08
3 SP 1t08
4 SP 1t08
5 SP 1t08
6 SP 1t08
7 SP 1t08
8 SP 1t08

When the SP parameter is displayed, the SP number is shown on Group display.
When the PID parameters are displayed, the PID number is shown on Group display.
» Selection by keystroke: 6.6 Selecting Target Setpoint Number (SPNO)

» Selection by contact input: 12.1 Setting Contact Input Function

(2) Zone PID selection
» Selection by each Zone: 8.4 Switching PID
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6.4 Adjusting PID Manually

Description and Tuning of Proportional Band

The proportional band is defined as the amount of change in input (or deviation), as a
percent of span, required to cause the control output to change from 0% to 100%.
Because a narrower proportional band gives greater output change for any given
deviation, it therefore also makes the control performance more susceptible to oscillation.
At the same time, a narrower proportional band reduces the offset.

Reducing the proportional band to its smallest limit (proportional band = 0%) results in

ON/OFF control.
(Example of ) ] )
reverse action) SpP Wide proportional band Narrow proportional band
Deviation
\'4 SP SP
100% NN - v
I I I I
—_ 1 1 [ —_
S p=to0%n N\ | I E 9
é— P= 50%: , Do §- §-
5 - = =]
] P=0%' ——] h , O (©)
1 1 U 1
0% (ON/OFF)r 1+ L

Deviation q Deviation

<

-

L L1 1
Proportional band
~Total span—>

/

N\
\/
\/

\/

Output =100 e P: Proportional band
P e: Deviation

To fine-tune a proportional band obtained using auto-tuning, or to manually tune the
proportional band:

»  Work from larger to smaller numbers (wider to narrower).

+ If cycling appears, that means that the proportional band is too narrow.

» Proportional band tuning cannot cancel an offset.

A

P is too small.

(0]
=}
El e N A A
N N
A
2 P is moderate. Offset
P is too big. Time.

« If P is too small, oscillation will appear in the measured temperature.

» Offset: 10.8 Canceling Offset of PV and SP (Manual Reset)
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6.4 Adjusting PID Manually

Description and Tuning of Integral Time

The integral action (I action) is a function that will automatically diminish the offset
(steady-state deviation) that is inherently unavoidable with proportional action alone.
The integral action continuously increases or decreases the output in proportion to the
time integral of the deviation (the product of the deviation and the time that the deviation

continues.)

The integral action is normally used together with proportional action as proportional-

plus-integral action (Pl action).
The integral time (1) is defined as the time required

to develop, when a stepwise change

in deviation is imposed, an output change due to integral action that is exactly equal to
the change due to proportional action. The longer the integral time set, the slower the
change in output; the smaller the time, the faster the output changes.

Output = 100 G +i J.edD
P Tq

e : Deviation
Ti: Integral time

Deviation

i Small integral time /

Output (%)
(On-time ratio)

|

1
4
<

P =100%

Large integral time

Output change due to | action

1

I

|}
______________ e ——————

I

1

Output change due to'P action

| Integral
time

To manually tune the integral time
* The main goal is to reduce the offset.
» Adjust from longer time to shorter time.

» If you see an oscillation at a longer period than that seen when the proportional band
is too narrow, then you have made the integral time too short.

A

Temperature

the measured temperature.

sp D \//\\//\\_/ .

Time

« If | is too short, long-period oscillation will appear in

Use the manual reset (MR) to cancel an offset when the integral action is disabled.
» Manual reset: 10.8 Canceling Offset of PV and SP (Manual Reset)
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6.4 Adjusting PID Manually

Description and Tuning of Derivative Time

If the control object has a large time constant or dead time, the corrective action will

be too slow with proportional action or proportional-plus-integral action alone, causing
overshoot. However, even just sensing whether the deviation is on an increasing or a
decreasing trend and adding some early corrective action can improve the controllability.
Thus the derivative action (D action) is action that changes the output in proportion to the
deviation derivative value (rate-of-change).

The derivative time is defined as the time required with PD action to develop, when a
constant-slope change in deviation is imposed, an output change due to derivative action
that is exactly equal to the change due to proportional action.

Output = 100 e+ Toi e e : Deviation
P dt Tp: Derivative time

Deviation —/

P =100%
A
Large [ Output change due to P action
Output (%) derivative tme | _~ ./
(On-time ratio) Small

derivative time Output change due to D action
I
I

------------- Jom -

| 1
I

I . .
1 Derivative

time

To manually tune the derivative time

» Adjust from shorter time to longer time.

» If you see a short-period oscillation, the time is too long.

The longer the derivative time set, the stronger the corrective action, and the more likely
the output will become oscillatory. Oscillations due to derivative action are characterized
by a short period.

D = OFF should always be used when controlling fast-responding inputs such as
pressure and flow rate, or inputs characterized by rapid fluctuation, such as optical

Sensors.

Time

Temperature

« If D is too large, short-period oscillation will appear in
the measured temperature.
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6.4 Adjusting PID Manually

Manual PID Tuning Procedure

(1) In principle, auto-tuning must be used.

(2) Tune PID parameters in the order of P, I, and D. Adjust a numeric slowly by
observing the result, and keep notes of what the progress is.
(3) Gradually reduce P from a larger value. When the PV value begins to oscillate, stop
tuning and increase the value somewhat.
(4) Also gradually reduce | from a larger value. When the PV value begins to oscillate (with
long period), stop tuning and increase the value somewhat.
(5) Gradually increase D from a smaller value. When the PV value begins to oscillate (with
short period), stop tuning and lower the value slightly.

Reference Values for Manual Tuning of Temperature, Pressure, and Flow Rate

Seninoianee Initial value for tuning (reference)
(reference)
P 100 to 300% 200%
Pressure | 5t030s 15s
D OFF OFF
P 100 to 240% 150%
Flow rate | 8t030s 20s
D OFF OFF
P 110 20% 5%
Temperature
(electric | 180 to 600 s 240 s
furnace) D 1/410 1/6 of | 60's
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6.5

Setting Display

Setting Details

Parameter Setting Display

Setting Alarm Setpoint

Operation Display > PARAMETER or PARA key for 3
seconds (to [MODE] Menu Display) > Right arrow key (to
[SP] Menu Display) > SET/ENTER key (The setting parameter
is displayed.) > Down arrow key (The setting parameter is
displayed.)

In the setting Display for the alarm parameters, Displays can
be arbitrarily switched using the Up, Down, Left or Right arrow
key. Pressing the Left or Right arrow key changes the group.

(The group number is displayed on Group display.)
For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Parameter

Name
symbol

Display
level

Setting range

Menu symbol

Alarm-1 to -8

A1 to A8 )
setpoint

EASY

Set a display value of setpoint of
PV alarm, SP alarm, deviation
alarm, output alarm, or velocity
alarm.

-19999 to 30000 (Set a value
within the input range.)

Decimal point position depends on
the input type

SP

ALNO. Number of alarms

PRO

1t08

CTLEED

Note:1 When the alarm setpoint parameter is displayed, the group number is shown on Group

display.

Note2: The initial value of the parameter ALNO. is “4.” Four alarm setpoint parameters are displayed

for each SP group.

Note3: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Each alarm type has eight alarm setpoints.

In Cascade control, each alarm type has eight setpoints for Loop 1 and Loop 2,

respectively.

Specifying the SP number (SPNO) determines the alarm setpoint to be used.

Alarm-related parameter

Number of settings

Alarm type

8 (number of settings) x 2 (number of loops

PV velocity alarm time setpoint

8 (number of settings) x 2 (number of loops

Alarm hysteresis

Alarm delay timer

8 (number of settings) x 2 (number of loops

Alarm setpoint

)
)
8 (number of settings) x 2 (number of loops)
)
)

8 (number of settings) x 2 (number of loops) x 8 (number

of groups)

» Alarm type: Chapter 11 Alarm Functions
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6.6 Selecting Target Setpoint Number (SPNO)

Setting Display
Parameter Setting Display Operation Display > PARAMETER or PARA key for 3 seconds
(to [MODE] Menu Display) > SET/ENTER key (The setting
Y o ;'C’K;G;W"” parameter is displayed.) > Down arrow key (The setting
e AT parameter is displayed.)
]

comr
puj A 1

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
SP number 1 to 8 (Depends on the setup
SPNO. selection EASY parameter SPGR. setting.) MODE
Number of SP
SPGR. groups STD 1t08 CTLE&EED

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

The SP number (SPNO) selection can be used when the parameter ZON (zone PID
selection) is set to “SP group number selection.”

SP Group Number Selection
The PID group which is set in the PID number selection (PIDN) of each SP group is

used.
SP number (SPNO) | Target setpoint (SP) set“"i;ﬁﬂ; gf(::gb'l‘)”mber
1 SP 1108
2 SP 1108
3 SP 1108
4 SP 1108
5 SP 1108
6 SP 1t0 8
7 SP 1108
8 SP 1t0 8

When the SP parameter is displayed, the SP number is shown on Group display.
» Selection by contact input: 12.1 Setting Contact Input Function
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6.7 Switching Operation Modes

6.7.1 Switching between AUTO and MAN
Direct Operation by A/M Key

YOKOGAWA 4

) @

O)O)
®)

Each time you press the ' key,

AUTO and MAN is switched alternately.

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

AUTO/MAN switching can be performed by any of the following:
(1) A/M key

(2) Contact input (status or edge)

(3) Communication

(4) User function key

When the contact input (status) is ON, operation cannot be performed by keystroke or
communication.

When the contact input is OFF, and the setting is switched by keystroke or
communication, the last switching operation is performed.

» Switch by contact input: 12.1 Setting Contact Input Function

» Switch by user function key: 13.2 Assigning Function to User Function Key and A/M key

Switch Output action

Holds the control output value from AUTO mode.
The control output value can be bump to the manual preset output value by the

AUTO—-MAN setting of parameter MPO.
The output value can be changed in manual mode.
MAN—AUTO The control output value does not bump (bumpless). Does not work when

Integral time (1) = OFF.

» Switch from AUTO to MAN, and MPON: 10.12.2 Setting Output Value When Switched to MAN
Mode (Manual Preset Output)
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6.7 Switching Operation Modes

Operation Display in AUTO and MAN Modes

“OUT” is displayed on Symbol display and “Output value” is displayed on Data display in
MAN mode. (The OUT Display is shown.)

Sub-setting-side OUT Display is shown in Two-position two-level control.

SP Display is shown in AUTO mode.

Operation Display in AUTO and MAN Modes in Heating/cooling Control
In MAN mode, the Display is as follows. Symbol “C” represents the cooling side and “H”
represents the heating side. The value on the right of each symbol is the output value.

Lamp Status

Status MAN lamp
Automatic operation (AUTO) Unlit
Manual operation (MAN) Lit
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6.7 Switching Operation Modes

6.7.2 Switching between CAS (Cascade), AUTO, and MAN

Setting Display

Setting Details

Operation Mode Setting Display  Operation Display > PARAMETER or PARA key for

3 seconds (to [MODE] Menu Display) > SET/ENTER key
(The operation mode is displayed.) > Down arrow key (The
operation mode is displayed.)

OO M CD
‘oo &

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

DT Name PIETEY Setting range Menu symbol
symbol level
CAS: Cascade mode
C.AM CA.S/AUTO/MAN EASY AUTO: Automatic mode MODE
switch
MAN: Manual mode

CAS (Cascade), AUTO, and MAN can be switched when the control mode is Cascade
secondary-loop control or Cascade control.

CAS/AUTO/MAN switching can be performed by any of the following.

(1) A/M key (MAN — AUTO —CAS —MAN ee¢)
(2) Parameter

(3) Contact input

(4) Communication

(5) User function key

For the switching operation by using the above, the last switching operation is performed.
Operation by user function key is different. See the descriptions in the following.

» A/M key function: 13.2 Assigning Function to User Function Key and A/M key
» Switch by contact input: 12.1 Setting Contact Input Function
» Switch by user function key: 13.2 Assigning Function to User Function Key and A/M key
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6.7 Switching Operation Modes

Output Action in CAS/AUTO/MAN Switch
Switch Output action

CAS—AUTO The control output value does not bump (bumpless).

The control output value bumps to the manual preset output value.

CAS—MAN Or holds the control output value from CAS mode.

AUTO—CAS The control output value does not bump (bumpless).

The control output value bumps to the manual preset output value.
Or holds the control output from AUTO mode.

MAN—AUTO The control output value does not bump (bumpless).

AUTO—MAN

MAN—CAS The control output value does not bump (bumpless).

» Switch from AUTO to MAN: 10.12.2 Setting Output Value When Switched to MAN Mode (Manual
Preset Output)

Secondary-side SP in CAS/AUTO/MAN Switch

Switch Secondary SP after switching
CAS—AUTO
CAS—MAN

Sets the target setpoint specified in SP number selection (SPNO.).

AUTO—CAS Sets the primary-side control output value as target setpoint.

AUTO—MAN

Sets the target setpoint specified in SP number selection (SPNO.).
MAN—AUTO
MAN—CAS Sets the primary-side control output as target setpoint.

Output specification after switching from CAS or AUTO to MAN
The control output can be manipulated by keystroke or via communication in MAN mode.

Lamp Status

Status MAN lamp CAS lamp
Cascade (CAS) Unlit Lit
Automatic operation (AUTO) Unlit Unlit
Manual operation (MAN) Lit Unlit
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6.7 Switching Operation Modes

6.7.3 Switching between STOP and RUN

Setting Display
Operation Mode Setting Display Operation Display > PARAMETER or PARA key for
3 seconds (to [MODE] Menu Display) > SET/ENTER key

(The operation mode is displayed.) > Down arrow key (The
operation mode is displayed.)

Factory default: The parameter S.R is not displayed because
STOP/RUN switch is assigned to the contact input.

To display the parameter, disable the STOP/RUN switch
assigned to the contact input.

» Switch by contact input: 12.1 Setting Contact Input Function

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Setting Details

LI 07 Name DY Setting range Menu symbol
symbol level
. STOP: Stop mode
S.R STOP/RUN switch EASY RUN: Run mode MODE

STOP/RUN switching can be performed by any of the following:
(1) Contact input (status or edge)

2) Parameter

3) Communication

4) User function key

(
(
(

When the STOP/RUN switch is set to the contact input (S/R#0), switch by keystroke or
via communication is disabled. Disable the setting if the STOP/RUN switch parameter
(S/R) is assigned to the contact input.

When the contact input is OFF, and the setting is switched by parameter, communication,
or keystroke, the last switching operation is performed.

» Switch by contact input: 12.1 Setting Contact Input Function

» Switch by user function key: 13.2 Assigning Function to User Function Key and A/M key

Switch Output action

RUN—STOP The control output bumps.

STOP—RUN The control output does not bump (bumpless).

Output

Control output

Preset output F======nnnnannd

A
RUN — STOP STOP — RUN

» Preset output value: 10.12.1 Setting Output Value in STOP Mode (Preset Output)
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6.7 Switching Operation Modes

Operation Display in STOP and RUN Modes
“STOP” is displayed on Symbol display and “Output value” is displayed on Data display
in STOP mode. Preset output value is displayed.

In Two-position two-level control

The display at operation start differs depending on AUTO or MAN mode.
SP Display is shown in AUTO mode and OUT Display is shown in MAN mode.

SP Display

OUT Display

Sub-setting-side OUT Display in Two-position two-level control.

Operation Display in STOP and RUN Modes in Heating/cooling Control

In STOP mode in Heating/cooling control, the display is as follows. The cooling-side
preset output is displayed on the left of the symbol “ST” and heating-side preset output is
displayed on the right.

(AN cCLCrn
L. LW JC 30

The display at operation start differs depending on AUTO or MAN mode.
SP Display is shown in AUTO mode and Heat/cool OUT Display is shown in MAN mode.

SP Display

Heat/cool OUT Display
Symbol “C” represents the cooling side and “H” represents the heating side.

Lamp Status

Status STOP lamp
Operation start (RUN) Unlit
Operation Stop (STOP) Lit
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6.7 Switching Operation Modes

6.7.4 Switching between REM (Remote) and LCL (Local)

Setting Display

Setting Details

Operation Mode Setting Display Operation Display > PARAMETER or PARA key for 3
seconds (to [MODE] Menu Display) > SET/ENTER key
(The operation mode is displayed.) > Down arrow key (The
operation mode is displayed.)

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

Parameter Display .
symbol Name level Setting range Menu symbol
REMOTE/LOCAL LCL: Local mode
RL switch EASY REM: Remote mode MODE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

REMOTE/LOCAL switching can be performed by any of the following:
(1) Contact input (status or edge)
(2) Parameter
(3) Communication
(4) User function key

When the contact input (status) is ON, operation cannot be performed by parameter,
communication, or keystroke.

When the contact input is OFF, and the setting is switched by parameter, communication,
or keystroke, the last switching operation is performed.

The last switching operation is performed for all methods, when the action of contact
input is detected as rising edge.

» Switch by contact input: 12.1 Setting Contact Input Function

» Switch by user function key: 13.2 Assigning Function to User Function Key and A/M key

The PID group before switching from LOCAL to REMOTE is applied to the PID in remote
operation.
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6.7 Switching Operation Modes

SP Action in REM/LCL Switch

Switch SP action
LCL—-REM The local target setpoint bumps to the remote target setpoint.
The remote target setpoint bumps to the local target setpoint. Or forces the local
REM—LCL . )
target setpoint to track the remote target setpoint.

» Tracking: 9.4 F

Lamp Status

orcing SP to Track Remote Input (SP Tracking)

Status REM lamp
Local (LCL) Unlit
Remote (REM) Lit
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6.8 Manipulating Control Output during Manual Operation

YOKOGAWA 4 Direct key method

The value specified by the Up and

Down arrow keys is output as is.
Press the Up arrow key to increase
the control output.
Press the Down arrow key to
decrease the control output.

MAN lamp is lit. — 8 SET/ENT key method
Set the control output on the setting
;® © sy CD display and press the SET/ENT key to
@ confirm the value to output it.

In Heating/cooling control,
press the Up arrow key to decrease cooling-side control output and to increase heating-side control output;
press the Down arrow key to increase cooling-side control output and to decrease heating-side control output.

For models with the /MDL option, control using the LL50A Parameter Setting Software
(sold separately) or through communication.

In manual operation mode, you can use the direct key method or the SET/ENT key
method to control the output value.

Manipulation of the control output is not possible in STOP mode (the STOP lamp is lit).
Output manipulation differs depending on the ON or OFF setting of the control output
limiter (OH, OL).

» 10.4 Disabling Output Limiter in MAN mode

OUT Display

Feedback input value is displayed in Position proportional control.

Sub-setting-side OUT Display in Two-position two-level control.
In Two-position two-level control, main setting-side output can be manipulated
individually. Control output limiter is disabled as well as a case of ON/OFF control.

Heating/cooling OUT Display

The heating/cooling control output is manipulated simultaneously on both the heating
and cooling sides.

In MAN mode, the display is as follows. The symbol “C” represents the cooling side, and
“H” the heating side. The value on the right of each symbol is the output value.

When the control output low limit is set to “SD” while the control output type is 4 to 20
mA, the control output value can be lowered down to 0 mA.
» 10.6 Reducing 4-20 mA Current Output to 0 mA (Tight Shut Function)
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6.8 Manipulating Control Output during Manual Operation

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

In manual operation mode, you
can use the direct key method

or the SET/ENT key method to
control the output value. (Note)

DT.ET: Direct key method
Manual output The value specified by the
) PRO .
operation type Up and Down arrow keys is
output as is.

ST.ET: SET/ENT key method
Set the control output on the
setting display and press the
SET/ENT key to confirm the
value to output it.

Note: When the control type (CNT) is set to ON/OFF control, two-position two-level control or

heating/cooling control, only the DT.ET setting can be used. On the position proportional type,
parameter MAN.T does not appear.

MAN.T ouT
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6.9 Releasing On-State (Latch) of Alarm Output

Alarm latch can be released by any of the following.
(1) User function key
(2) Communication
(3) Contact input
For the switching operation by using the above, the last switching operation is performed.

Releasing the alarm latch function releases all of the latched alarm outputs.
By factory default, the function is not assigned to the user function key and contact input.
Assign and use the function in accordance with the reference sections below.

» Release by user function key: 13.2 Assigning Function to User Function Key and A/M key
» Release by contact input: 12.1 Setting Contact Input Function
» Release via communication: UTAdvanced Series Communication Interface User’s Manual
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Chapter 7 Input (PV, Remote, and Auxiliary Analog) Functions

7.1 Setting Functions of PV Input, Remote Input,
and Auxiliary Analog Input

7.1.1 Setting Input Type, Unit, Range, Scale, and Decimal Point Position

The figure below describes the case of PV input. The remote input and auxiliary analog
input can be set in the same way.

Example of Temperature Input
The figure below is an example of setting Type K thermocouple and a measurement
range of 0.0 to 800.0 °C.

-270.0°C 1370.0°C

< Input type

.
A .
.

% . \."‘ Set a range to be
PV input range < controlled.

RL=0.0°C RH =800.0°C

Minimum value of PV input range Maximum value of PV input range

Example of Voltage and Current Inputs
The figure below is an example of setting 2-4 V DC and a scale of 0.0 to 50.0 m¥h.

1V 2V 4V 5V (input signal)

RL = 1.000 }¢ Input type » RH = 5.000

g
g
g
.
.
.
.

RL = 2.0001¢— PV input range
| ; Set a range to be
PV input scale controlled.

SL =0.0 m¥h SH =50.0 m*h

Minimum value of PV input scale ~ Maximum value of PV input scale

'
'
g
G
! g
' G

‘'RH = 4.000

When using 1-5 V DC signal as is, set RH = 5.000 V, RL = 1.000 V, SDP=1, and SH =
50.0, and SL=0.0.
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

Setting Details

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

PV input type

EASY

OFF: Disable

K1:-270.0to 1370.0 °C / -450.0 to 2500.0 °F
K2: -270.0 t0 1000.0 °C / -450.0 to 2300.0 °F
K3:-200.0 to 500.0 °C /-200.0 to 1000.0 °F
J:-200.0 to 1200.0 °C /-300.0 to 2300.0 °F
T1:-270.0 t0 400.0 °C / -450.0 to 750.0 °F
T2: 0.0 t0 400.0 °C /-200.0 to 750.0 °F
B: 0.0 to 1800.0 °C / 32 to 3300 °F
S: 0.0 to 1700.0 °C / 32 to 3100 °F
R: 0.0 to 1700.0 °C / 32 to 3100 °F
N:-200.0 to 1300.0 °C /-300.0 to 2400.0 °F
E:-270.0 to 1000.0 °C/-450.0 to 1800.0 °F
L:-200.0 to 900.0 °C/-300.0 to 1600.0 °F
U1:-200.0 to 400.0 °C /-300.0 to 750.0 °F
U2: 0.0 to 400.0 °C /-200.0 to 1000.0 °F
W: 0.0 to 2300.0 °C / 32 to 4200 °F
(Note1)

PL2: 0.0 to 1390.0 °C / 32.0 to 2500.0 °F
P2040: 0.0 to 1900.0 °C / 32 to 3400 °F
WRE: 0.0 to 2000.0 °C / 32 to 3600 °F
JPT1:-200.0 to 500.0 °C /-300.0 to 1000.0 °F
JPT2:-150.0 to 150.0 °C /-200.0 to 300.0 °F
PT1:-200.0 to 850.0 °C /-300.0 to 1560.0 °F
PT2:-200.0 to 500.0 °C/-300.0 to 1000.0 °F
PT3:-150.00 to 150.00 °C /-200.0 to 300.0 °F
0.4-2V: 0.400 to 2.000 V

1-5V: 1.000 to 5.000 V

4-20: 4.00 to 20.00 mA

0-2V: 0.000 to 2.000 V

0-10V: 0.00 to 10.00 V

0-20: 0.00 to 20.00 mA
-1020: -10.00 to 20.00 mV
0-100: 0.0 to 100.0 mV

3 Set J

RSP remote input type
(Note2)

EASY

AIN2 aux. analog input
type

EASY

AIN4 aux. analog input
type

EASY

0.4-2V: 0.400 to 2.000 V
1-5V: 1.000 to 5.000 V
0-2V: 0.000 to 2.000 V
0-10V: 0.00 to 10.00 V
0-125: 0.000 to 1.250 V

ASI Set J

AIN2 €D

AIN4 €D

UNIT

PV input unit

EASY

RSP remote input unit

EASY

AIN2 aux. analog input
unit

EASY

AIN4 aux. analog input
unit

EASY

-2 No unit

C: Degree Celsius

-2 No unit

- -2 No unit

- - - No unit

F: Degree Fahrenheit

a4 Set J

Sl Set ]

AIN2 €D

AIN4 €D

Note1: W: W-5% Re/W-26% Re(Hoskins Mfg. Co.). ASTM E988
WRE: W97Re3-W75Re25
Note2: For remote input with the optional suffix code /DR, RSP remote input type is same as PV
input type.
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

(Continued)
Parameter Name Display Setting range Menu symbol
symbol level
Depends on the input type.
- For temperature input -
Maximum value of PV Set the temperature range
inout ranae EASY that is actually controlled. |PV @D
putrang (RL<RH)
- For voltage / current input -
Set the range of a voltage
/ current signal that is
applied.
The scale across which the
voltage / current signal is
Maximum value of RSP actually controlled should "Set |
RH remote input range EASY be set using the maximum RSP
(Physical value of input scale (SH)
quantity) and minimum value of input
scale (SL). (Input is always
0% when RL = RH.)
Depends on the input type.
. Set the range of a voltage signal
M lue of AIN2
e €279
’ The scale across which the
voltage signal is actually
controlled should be set using
Maximum value of AIN4 the maximum value of input scale
« analod inbut ran EASY | (SH)and minimum value of input | AIN4 @D
aux. analog input range scale (SL). (Input is always 0%
when RL =RH.)
Minimum value of PV
input range EASY i Set
Minimum value of RSP
RL remote input range EASY RSP €D
(Physical — Same as RH
quantity) Minimum value of AIN2 P Set
aux. analog input range EASY AIN2
Minimum value of AIN4
aux. analog input range EASY AIN4 €IID
PV input scale decimal
point position EASY Wl Set
RSP remote input scale 0: No decimal place
SDP decimal point position EASY | 1: One decimal place RSP €D
(Scaling) - 2: Two decimal places
9 AIN2 aux. analog inputscale | -\ o, | 3: Three decimal places AIN2 €19
decimal point position 4: Four decimal places
AIN4 aux. analog input scale
decimal point position EASY AIN4 €D
Maximum value of PV
input scale EASY a4 Set
MaX|mu_m value of RSP EASY RSP €TI9
SH remote input scale -19999 to 30000, (SL<SH),
(Scaling) | Maximum value of AIN2 | SH - SL | = 30000
aux. analog input scale EASY AIN2 €D
Maximum value of AIN4 EASY AINA €9

aux. analog input scale

IM 05P01C31-01EN
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

P:;?be;ler Name Dli:sjy Setting range Menu symbol
m;)nL:;nschI;/alue of PV EASY VX set )

sL rl\glr:g:: rirr11;\3/j‘t|urznogfeRSP EASY | 19999 to 30000, (sL<sH), | o €EED

(Scaling) gﬁdzirzg]r;g;:ﬁzlifgzi EASY | SH - SL | < 30000 AIN2 €D
Bux. anaiog input scals | FASY AING €T

Note 1: For remote input with the optional suffix code /DR, setting range for RSP remote input type

is same as that for PV input type.

Note 2: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.

IN, UNIT, RH, and RL described above are the parameters to be used for processing
before the input ladder calculation program.
The following parameters are used for processing after the input ladder calculation

program.
L s Name LT Setting range Menu symbol
symbol level
-2 No unit
C: Degree Celsius
P.UNI Control PV input unit = No unit
- -2 No unit
- - - No unit
F: Degree Fahrenheit
0: No decimal place
Control PV input STD 1: One decimal place MPV XD
P.DP decimal point position 2: Two decimal places
P P 3: Three decimal places
4: Four decimal places
P.RH Maximum value of
) control PV input range -19999 to 30000, (P.RL<P.RH),
Minimum value of | P.RH - P.RL | < 30000
P.RL -
control PV input range

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

7.1.2 Setting Burnout Detection for Input

The input value when input burnout occurs can be determined.
The input value is 105.0% of the input range when the upscale is set, and -5.0% of the
input range when the downscale is set.
Burnout detection is activated for TC, RTD, and standard signal (0.4—2 V or 1-5 V).
For standard signal, burnout is determined to have occurred if it is 0.1 V or less for the
range of 0.4-2 V and 1-5V, or if it is 0.4 mA or less for the range of 4—20 mA.

When input burnout occurs, the error preset output (EPO) is output as control output.
» Input error preset output: 10.12.3 Setting Output Value When Error Occurs (Input Error Preset

Output)
Setting Details
s Name Pl Setting range Menu symbol
symbol level
PV input burnout action STD PV &I
RSP remote input
bumout action STD OFF: Disable NI Set J
BSL AIN2 aux. analog input UP: Upscale
burnout action STD DOWN: Downscale AIN2 &P
AIN4 aux. analog input
burnout action STD AIN4 €D

Note 1: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

7.1.3 Setting Reference Junction Compensation (RJC) or External Reference
Junction Compensation (ERJC)

Reference Junction Compensation (RJC)

When TC input is selected, presence/absence of input reference junction compensation
can be set.

Usually input values are compensated with the RJC function provided for the controller.
However, if it is necessary to rigorously compensate the values with a device other than
the function of the controller, for example with a zero-compensator, the RJC function of
the controller can be turned off.

External Reference Junction Compensation (ERJC)
For TC input, a temperature compensation value for external device can be set.
The external RJC can be used only when RJC = OFF.

UT55A/UT52A
Terminal block YOKOGAWA ¢
TC Compensating lead wire
Furnace
‘oo &
UT55A/UT52A
Terminal block E’mal ‘:Z'””g
TC O
Furnace
O Example:
o _ Setting parameters
— RJC = OFF,
ERJC =25.0°C

Compensating lead wire

Set the temperature in the

Installed in an area where area using ERJC parameter.

ambient temperature is
fixed to 25°C.
On models with the /MDL option, there are no display areas or key operation areas.

Setting Details

I Name RlEplay Setting range Menu symbol
symbol level
PV |r?put reference . PRO SV Set |
junction compensation
- OFF: RJC OFF
RJC RSP remote input ON: RJC ON
reference junction PRO ’ RSP &9
compensation
S;i |r;ipnutt external RUC PRO SV Set |
ERJC RS’; emots put -10.0 to 60.0°C
external RJC setpoint PRO RSP €D

Note 1: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

7-6 IM 05P01C31-01EN



7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

7.1.4 Correcting Input Value

(1) Setting Bias and Filter

PV Input Bias

The PV input bias allows bias to be summed with input to develop a measured value for
display and control use inside the controller.

This function can also be used for fine adjustment to compensate for small inter-
instrument differences in measurement reading that can occur even if all are within the
specified instrument accuracies.

PV input bias is used for normal operation.

PV input value | + | PV input bias | = | PV value inside the controller
Temperature sensed Compensation Estimated material
by thermocouple value temperature

PV Input Filter

If input noise or variations cause the low-order display digits to fluctuate so that the
displayed value is difficult to read, a digital filter can be inserted to smooth operation.
This filter provides a first-order lag calculation, which can remove more noise the larger
the time constant becomes. However, an excessively large time constant will distort the
waveform.

PV input filter is used for normal operation.

Actual input With a small time constant With a large time constant

T4 T

X 7
Y s
Ly T
1 T
1 T
—7
—1

7

N
Y
L
L
N
|
L
1

(

EjIEEEE Z A w2 AV

L

Lt
LT

Filtering for 2 sec

-
-
-
-
-
-

Y

Filtering for 10 sec

Analog Input Bias
Analog input bias is used to correct sensor-input characteristics, compensating lead wire
errors, and so on.

Analog Input Filter

The analog input filter is used to remove noise from an input signal. This filter provides
a first-order lag calculation, which can remove more noise the larger the time constant
becomes. However, an excessively large time constant will distort the waveform.

IM 05P01C31-01EN

7-7

suonoun4 (Bojeuy Aleljixny pue ‘@joway ‘Ad) induj H



7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

Setting Details

P:;z:lnbeot:er Name Dli:s‘ljy Setting range Menu symbol
BS PV input bias EASY ;:83{?;2920252? (°Ef o s\./) P
FL PV input filter EASY OFF, 1t0 120 s
PZ;T'::lbec:ler Name Dli:stl:;y Setting range Menu symbol

PV analog input bias STD PV &
ABS RSP analog input bias PRO ._100.0 to 100.0% of each | RSP XX
AIN2 aux. analog input bias | PRO | inputrange span (EUS) | AIN2 @TXD
AIN4 aux. analog input bias PRO AIN4 D
PV analog input filter STD Pv &
AFL RSP analog input filter PRO OFF 110120 s RSP &9
AIN2 aux. analog input filter PRO AIN2 &
AIN4 aux. analog input filter PRO AIN4 D

Note 1: BS, FL; In Cascade control, PV input terminal is for Loop 1 and RSP remote input terminal
is for Loop 2. The LP2 lamp is lit while the Loop-2 parameter is displayed.
Note 2: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

(2) Setting Square Root Extraction and Low Signal Cutoff Point

Setting Details

This calculation is used to convert, for example, a differential pressure signal from a
throttling flow meter such as an orifice and nozzle into a flow-rate signal. There is no
hysteresis for low signal cutoff point.

Output

Output

Low signal cutoff
point is variable.

Output = Input

Input

The slope equals “1” at levels below
the low signal cutoff point (A.SR=1).

Low signal cutoff
point is variable.

\Output = Input

Input

The slope equals “0” at levels below
the low signal cutoff point (A.SR=2).

FEIETTELE Name DIETAER Setting range Menu symbol
symbol level
PV analog input square root
extraction PRO ) PV EED
RSP analog input square OFF: No square root extraction.
X PRO 1: Compute the square root. | RSP @IS D
root extraction iy
A.SR AIN2 loq nout (The slope equals “1.”)
aux. anaog Inpu PRO |2: Compute the square root. | AIN2 @ETXD
square root extraction The sl Is “0."
AIN4 aux. analog input (The slope equals “0.")
square root extraction PRO AIN¢ €XTD
PV analog input low signal
cutoff PRO PV &9
(I:?ustcljﬁanalog input low signal PRO RSP €23
ALC AIN2 aux. analog input low 0.0105.0%
signal cutoff PRO AIN2 €TTD
AIN4 aux. analog input low
signal cutoff PRO AN &TTD

Note 1: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.
Note 2: Each parameter is displayed when the input type is voltage or current.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

(3) Setting 10-segment Linearizer

A total of up to four 10-segment linearizers can be used for the input unit and output unit.
For the position used by a ten-segment linearizer, see the function block diagram.

» Function block diagram: 8.1 Setting Control Mode (CTLM)

» Output Linearizer: 10.13 Setting 10-segment Linearizer for Output

10-segment Linearizer Bias

This function is used to correct an input signal affected by sensor deterioration. The
corrected values are obtained by adding the corresponding bias values to each of the 11
points of optionally set input values.

When 10-segment linearizer input is A1 or less, B1 is to be added. When 10-segment
linearizer input is A11 or more, B11 is to be added.

10-segment )
linearizer output

-5.0 to 105.0%

10-segment linearizer bias)

Corrected value
(Actual input +

Actual input

105.0%

¥ A9 A10A11 10-segment
A8 linearizer input

e
A2 A3 A4 A5 A6 A7

-5.0 to 105.0%

10-segment Linearizer Approximation

This function is used when the input signal and the required measurement signal have a
non-linear relationship, for example, when trying to obtain the volume from a sphere tank
level. As shown in the figure below, the output values can be optionally set to 11 points of
the optionally set input values.

When the 10-segment linearizer input is A1 or less, the value of extended line between
B1 and B2 is output. Moreover, when the input is A11 or more, the value of extended line
between B10 and B11 is output.

10-segment

linearizer output

Output range
after
ten-segment
linearizer
approximation

-5.0t0 105.0%

A

B5 to B11 are equalized to B4.

[ --
S
]
]
'
'
:
]
B3 '
'
'
'
B2 :
'
Bl [+— :
rd '
T A5 to A11 are i
' equalized to A4. !

'
-5.0% A1 A2 A3 A4 A11 105.0%
e

10-segment

Actual input range linearizer input

-5.0t0 105.0%
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

Setting Details

P:;ar:lbeotler Name Display level Setting range Menu symbol
OFF: Disable
PV: PV analog input
RSP: RSP analog input
10-segment . AIN2: AIN2 analog input
PYS linearizer g‘rrg:'g ; f_‘ gFT{g AIN4: AIN4 analog input
selection T PVIN: PV input
OUT: OUT analog output
OUT2: OUT2 analog output
RET: RET analog output
10-segment Group 1, 2: STD -66.7 to 105.0% of input range PYS1
A1to A11 linearizer Group 3, 4: PRO (EV) PYS2
input C Output linearizer: -5.0 to 105.0% | PYS3
10-segment linearizer bias: -66.7 | PYS4
to 105.0% of input range span
10-segment Group 1, 2: STD (Bus)
B1 to B11 linearizer Group 3, 4: PRO 10-segment linearizer
output T approximation: -66.7 to 105.0%
of input range (EU)
Output linearizer: -5.0 to 105.0%
1.0-selgment Group 1, 2: STD O 10-segment I!near!zer bias
PMD linearizer ; 1: 10-segment linearizer
Group 3, 4: PRO L
mode approximation

Note1: When each parameter is displayed, the group number (1 to 4) is displayed on Group display.

Parameters are set in the following order.

(1) PYS: Specifies where the 10-segment linearizer function is used.
Setpoints PV, RSP, AIN2, and AIN4 function before the input ladder calculation
section.
Setpoint PVIN functions after the input ladder calculation section.

» Where the 10-segment linearizer function is used; Function block diagrams in 8.1 Setting
Control Mode (CTLM)

(2) PMD: Specifies whether to use it as a 10-segment linearizer bias or a 10-segment
linearizer approximation.

(3) A1toA11, B1to B11: Sets the 10-segment linearizer input and 10-segment linearizer
output.
For the input range and input range span, the range varies depending on where the
10-segment linearizer is used.
PV input and PV analog input: PV input range or PV input range span
RSP analog input: RSP remote input range or RSP remote input range span
AIN2 auxiliary analog input: AIN2 auxiliary analog input range or AIN2 auxiliary
analog input range span
AIN4 auxiliary analog input: AIN4 auxiliary analog input range or AIN4 auxiliary
analog input range span

Note

» Set the 10-segment linearizer so that it increases monotonically.
« If the same setpoint is set for the two or more parameters of 10-segment linearizer selection
(PYS), a smaller group number is used.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

IM 05P01C31-01EN
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7.1 Setting Functions of PV Input, Remote Input, and Auxiliary Analog Input

Initial value of eatch control mode

Control mode Group-1 PYS | Goup-2 PYS | Group-3 and -4 PYS
Single-loop control PV OFF OFF
Cascade primary-loop control PV OFF OFF
Cascade secondary-loop control PV OFF OFF
Cascade control PV RSP OFF
Loop control for backup PV OFF OFF
Loop control with PV switching PV OFF OFF
Loop control with PV auto-selector PVIN OFF OFF
Loop control with PV-hold function PV OFF OFF

7.1.5 Setting Ratio bias/filter

Ratio bias computing performs ratio computation and bias addition for remote setpoints.

SP = Remote input x Remote input ratio (RT) + Remote input bias (RBS)

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
RT Remote input ratio STD 0.001 t0 9.999
0,
RBS Remote input bias stp | 100.010100.0% of PV | o0
input range span (EUS)
RFL Remote input filter STD OFF,1t0 120 s

Note 1: In Cascade control, PV input terminal is for Loop 1 and RSP remote input terminal is for
Loop 2. The LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.2 Setting Input Sampling Period (Control Period)

Setting Details

Parameter Name RlEpL2Y Setting range Menu symbol
symbol level
Input sampling period °0: 50 ms
SMP (control period) STD | 100: 100 ms CTLEED
200: 200 ms

Note: 50 ms; Available when the control mode is not Cascade control (CTLM#CAS) and
the following functions are not used: "SUPER" function, "SUPER 2" function.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

IM 05P01C31-01EN
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7.3

Setting Details

Using 4-wire RTD as PV Input

To use the 4-wire RTD, the optional suffix code /DR is required for remote input (UT55A
suffix code: Type 2 =1, 2, 4, 5, or 7; UT52A suffix code: Type 2 = 1 or 2), or the optional

suffix code /U1 is required.

Normally, PV terminal input is used as PV.

When RSP terminal is used as PV, use the ladder program of LL50A Parameter Setting
Software (sold separately) to switch the functions of the PV terminal and RSP terminal.
» LL50A Parameter Setting Software: LL50A Parameter Setting Software User’s Manual

When PV terminal is used as PV, and
RSP terminal is used as RSP.

Terminal Terminal
Input ladder program
PV input RSP input

Local SP

REMOTE

When RSP terminal is used as PV,
and PV terminal is used as RSP.

Terminal

Terminal

RS
D

P

Input ladder program

REMOTE

RSP input

Local SP

| PID PID
' |
\ ¥
ouT ouT
Parameter Display .
symbol Name - Setting range Menu symbol
i 3-W: 3-wire system
RTD.S RTD wiring system STD 4-W: 4-wire system RSP €139

For models with the /MDL option, configure using the LL50A Parameter Setting Software

(sold separately) or through communication.
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7.4 Using Larger, Smaller, Average, or Difference
of Two to Four Inputs as PV

Setting Details

Loop control with PV auto-selector function automatically selects or calculates the larger,
smaller, average, or difference of multiple (two to four) inputs and uses the result as PV.

The larger, smaller, and average are automatically computed based on the specified
number of inputs.
For the input difference, the difference between input 1 and input 2 is computed.

Input 1: PV terminal input

Input 2: RSP terminal input

Input 3: AIN2 auxiliary analog input (for UT55A only)
Input 4: AIN4 auxiliary analog input (for UT55A only)

» Function block diagram for Loop control with PV auto-selector; 8.1.7 Loop Control with PV Auto-
selector, Heating/cooling Loop Control with PV Auto-selector, and Position Proportional Loop
Control with PV Auto-selector

Parameter Name Display

symbol level Setting range Menu symbol

Max. value

: Min. value

: Ave. value
Input 1 - Input 2
: Input 2 - Input 1 MPV XD
: Use Input 1 and Input 2
: Use Input 1, Input 2, and
Input 3

Input computation

PV.AS .
selection

STD

WN[RWN 2O

PV.NU Number of inputs STD

4: Use 4 inputs

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.5 Setting Remote Input Method

Setting Details

There are two methods for remote input: analog input and communication.
Decide which to use among two methods in advance.

Analog input: Remote setting using external analog signal (RSP terminal)
Communication: Remote setting via external communication.

Analog input COM

o
RMS /.
Target setpoints 1 to 8
REMOTEO LOCAL
RL O™
Control computation
T Name I Setting range Menu symbol
symbol level

RSP: Via remote (auxiliary
RMS Remote input method STD analog) input SPS
COM: Via communication

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.6 Adjusting PV Range for Loop Control with PV
Switching or Loop Control with PV Auto-selector

Loop control with PV switching and Loop control with PV auto-selector need to determine
the PV range for control if the measurement ranges of two input signals are different.

The figure below is an example of setting PV input range of 0 to 200°C, RSP terminal

input of 100 to 800°C, and control PV range of 0 to 800°C.

» Block diagram of Loop control with PV switching: 8.1.6 Loop Control with PV Switching,
Heating/cooling Loop Control with PV Switching, and Position Proportional Loop Control with PV

Switching

Control PV range

PV input range to be controlled

>

(PRL) (PRH)
: : RSP input :
(SL o.r RL) : Group display: E1 (SH or RH) __ Two input ranges
PV input
(RL or SL) (RH or SH)
0 100 200 800°C
Setting Details
el Name LT Setting range Menu symbol
symbol level

-2 No unit
C: Degree Celsius

P.UNI Control PV input unit stp |7 Nounit
- -2 No unit
- - - No unit
F: Degree Fahrenheit
0: No decimal place

) 1: One decimal place MPV XD
P.DP gg;:;(:IP\éimpu;sition STD 2: Two decimal places
P P 3: Three decimal places

4: Four decimal places

P.RH 2";]’;::'“;:/‘?2'“& ‘r’;n o | STD  |-19999 to 30000,

o Ip : g (PRL<P.RH),
P.RL inimum value o STD ||PRH-PRL| < 30000
control PV input range

Note1: Set the input ranges for two inputs consecutively. Set the control PV ranges (P.RL, P.RH)

within the actual input range.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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7.7 Setting PV Switching Methods of Loop Control
with PV Switching

PV switching method of Loop control with PV switching can be set when the control

mode is Loop control with PV switching.

» Block diagram of Loop control with PV switching: 8.1.6 Loop Control with PV Switching,
Heating/cooling Loop Control with PV Switching, and Position Proportional Loop Control with PV
Switching

Input 1: PV terminal input

Input 2: RSP terminal input

Switching within the Temperature Range (Low-temperature side) (Parameter PV.2C=0)
This method automatically switches PV within the range of input switching PV high limit
and low limit.

It should be selected in case where a sudden change in PV must be avoided.

PV rising process

Input 2
(High-temperature side)

PV.HL P / - 2

PV.LL D= Y
- Input 1
(Low-temperature side)

Time

PV = Input 1 During switching PV = Input 2

PV falling process

PV
Input 2
) (High-temperature side)
|

PV HL g

(Low-temperature side)\

PV.LL D>

PV = Input 2 During switching PV = Input 1
When input 1 < PV.LL, PV=Input 1.

When PV.LL < Input 1 < PV.HL

oy < ( B Input1—PV.LLj nput 1+ (Input1—PV.LLj.|nput2

PV.HL - PV.LL PV.HL - PV.LL

When PV.HL < Input 1, PV=Input 2.
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7.7 Setting PV Switching Methods of Loop Control with PV Switching

Switching within the Temperature Range (High-temperature side) (Parameter PV.2C=3)
This method automatically switches PV within the range of input switching PV high limit

and low limit.

It should be selected in case where a sudden change in PV must be avoided.

PV rising process

Input 2

(High-temperature side)
L

PV.HL p»
/

PV.LL P —

\
Input 1

Low-temperature side)

Time

PV = Input 1

PV falling process

PV.HL ===

During switching

PV = Input 2

Input 2

\ (High-temperature side)
L

PV.LL P>

\
Input 1

(Low-temperature side)

PV = Input 2
When input 2 < PV.LL, PV=Input 1.

When PV.LL < Input 2 < PV.HL

oy < (1 ) Input2—PV.LLJ nput 1+ [

PV.HL - PV.LL

When PV.HL < Input 2, PV=Input 2.

During switching

PV = Input 1

Input 2 — PV.LL

PV.HL - PV.LL

j- Input 2
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7.7 Setting PV Switching Methods of Loop Control with PV Switching

Switching at the Input Switching PV High Limit (Parameter PV.2C=1)

This method automatically switches two inputs at switching point (input switching PV high
limit)

It should be selected in case where a sudden change in PV is allowed.

Control output will change smoothly (i.e., without any bumps) when PV switches.
Hysteresis (0.5% of PV range span) is provided around the switching point.

PV rising process

Input 2 j
(High-temperature side) 7~ .-

e e [N
PVHL P }/ ______ ] v
--------- Hysteresis Input 1

(Low-temperature side)

Time

PV = Input 1 PV = Input 2

PV falling process

Input 2
(High-temperature side)

PV.HL P

) Hysteresis
(Low-temperature side)

Time

PV = Input 2 PV = Input 1
When input 1 < PV.HL — 0.5% of PV input range span, PV=Input 1.

When PV.HL < Input 1, PV=Input 2.
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7.7 Setting PV Switching Methods of Loop Control with PV Switching

Switching by Contact Input (Parameter PV.2C=2)

This method switches two inputs by contact input ON/OFF.

When the contact input is OFF, PV = Input 1 (low-temperature side).
When the contact input is ON, PV = Input 2 (high-temperature side).

Input 2
(High-temperature side)

Input 1
(Low-temperature

/ side)

Time

Input 1 ¢ Input 2 Input 1 Input 2

Contact ON ——— - - - - - - e -
input offF_______ L1 _________|

The function is assigned to DI16 for the factory default when switched by DI.
Control output will change smoothly (i.e., without any bumps) when PV switches.

Setting Details

FEEATEET Name PIER Setting range Menu symbol
symbol level
0: Switch based on low limit of
temperature range
Input switching action 1: Switch using the parameter
PV.2C (in Loop control with STD PV.HL
PV switching) 2: Switch using DI
3: Switch based on high limit of
temperature range V=YX Set ]

Input switching PV high
PV.HL limit (in Loop control STD
with PV switching)

Input switching PV low
PV.LL limit (in Loop control STD
with PV switching)

0.0 to 100.0% of control PV
input range (EU), (PV.HL>PV.
LL)

suonoun4 (Bojeuy Aleljixny pue ‘@joway ‘Ad) induj H

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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Chapter 8 Control Functions

8.1 Setting Control Mode (CTLM)

8.1.1 Single-loop Control, Single-loop Heating/cooling Control, Single-loop
Position Proportional Control, and Single-loop Two-position Two-level

Control

Setting Details

Parameter

symbol Name Display level Setting range Menu symbol

SGL: Single-loop control

CAS1: Cascade primary-loop control

CAS2: Cascade secondary-loop control

CAS: Cascade control

BUM: Loop control for backup

CTLM Control mode STD PVSW: Loop control with PV CTLETD
switching

PVSEL: Loop control with PV auto-
selector

PVHD: Loop control with PV-hold

function

CAUTION

» Some parameters will be initialized if the control mode (CTLM) is changed.
*  When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes provide the basic control function having one control computation
unit.

Single-loop control can be used for Standard type or Heating/cooling type controller.

Single-loop heating/cooling control can be used for Heating/cooling type controller.

Single-loop position proportional control can be used for Position proportional type

controller.

Single-loop two-position two-level control can be used for Heating/cooling type controller.

» PID control, Heating/cooling control, and Two-position two-level control: 8.2 Setting Control
Type (CNT)

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see
the following.

» Contact input assignment: 12.1 Setting Contact Input Function

» Contact output assignment: 12.2 Setting Contact Output Function

» Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
» Analog output range change: 10.14 Changing Current Output Range

IM 05P01C31-01EN
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B Single-loop Control Function Block Diagram

(For Detailed model)

Remote input can be used when UT55A/UT52A

optional suffix code /R1 or /RCH1.
(For Standard model)

Remote input can be used when UT55A suffix
code: Type 2 =1, 2, 4, 5, or 7; UT52A suffix

Equipped as standard code: Type 2=1or 2.

PV input Remote input

Universal input (E1-terminal area) can be used
+ when UT55A/UT52A optional suffix code /U1 or
+ /DR. However, DI16 does not exist.

(For Detailed model)

Feedforward input can be used when

UT55A optional suffix code /A2.

(For Standard model)

Feedforward input can be used when
Communication UT55A suffix code: Type 2 = 7.
*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

©

Feedforward input

(For Detailed model)
DI16 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

D116 is equipped when

UT55A suffix code: Type 2=1, 2,4, 5, or 7;
UT52A suffix code: Type 2 =1 or 2.

Contact inputs

T 1

Input type ( IN

[ Input unit |[ConT )
\MMKRH, RL(_soP (sH,sL)
[ Analog inputbias  J(CABS )

‘ ASR(_ALC

Square root extraction
[ Analog input filter ] AFL )
T

10-seg. linearizer approx jbias|(__PMD (_An, Bn )

Input type ( IN

[ Input unit [ @GS

T
Input range/scale  |(RH,RL(_ sbP (_SH,sL )

[ Analog inputbias | ABS )
T '

Square root extraction [(__ A.SR( A.LC

[ Analog input filter | AFL )
T

10-seg. linearizer approx./bias]C__PMD (_An, Bn )

Input type ( IN

[ Input unit [ @GED)
T
Input range/scale  |(RH, RL SiD:L% No fur)ctiog
: is assigne:
[ Analog input bias |CAaBs ) to D|3'g

Square root extraction [(_ A.SR( A.LC

[ Analog input filter | AFL )
T

10-seg. linearizer approx./bias]__PMD (_An, Bn )

Input ladder calculation program (signal goes to the control computation as is when without ladder program).

Q

O

For ladder program, see the LL50A Parameters Setting Software User’'s Manual.

O

10-seg. linearizer approx /bias|(__PMD (_An, Bn )

PV input bias ( BS )
PV input filter (. FL )

Remote input filter RFL

Anaolog input

Target setpoints 1 to 8

Ratio bias computation RT RBS

REMOTE LOCAL
Q REMOTE (ON)/LOCAL (OFF)
C_RL Y switch
SP limiter (SPH, SPL)
I N
[ SPramprate  |UPR DNR(_TMU ) Filter FLG
PV display SP display [ Gainbias  |C FoN D
] FBI FBO
I Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Input error preset output | EPO )

When sensor burnout occurs
Manual preset output [(_ MPON )

Manual operation
Output limiter OH, OL OLMT ) MAN
0

"

Preset output (PO )

\

Output limiter

AUTO (ON)/MAN (OFF) switch

STOP (ON)/RUN (OFF) switch

* After the control output terminal is specified by the parameter OT,

[ Output terminal assignment | __OT ) other current output terminals can be used as retransmission output.
FRS— ® . ;
: [oUT retransmission output ] Equipped as standard Equipped as standard
o—] ( o1Rs ) RET retransmission output | [%]
X/E RTS

Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

A L

24V loop
power supply

%
10-seg. linearizer approx./bias|(__PMD (_An,Bn ) 10-seg. linearizer approx./bias

o @ b6

Split computation

ouH(C ouL (M)
Split computation

£ = %

= Ef ™=

(CRETH(_RETL ) g'c -
o £33 SO

Jci 88 8¢

S <5 <

o o o

Relay Current or voltage pulse Current

Heater break alarm

Heater break Heater break
alarm 1 alarm 2

(Current when retransmission output) ’

O Terminal () Parameter

:] Function

’ —> Analog signal - > Contact signal <> Front panel key

suoioun4 [o13uU0H
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B Single-loop Heating/cooling Control Function Block Diagram

(For Detailed model)

Remote input can be used when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

Remote input can be used when UT55A suffix
code: Type 2 =1, 2, 4, 5, or 7; UT52A suffix code:

Equipped as standard Type 2 =1 or 2. Communication
) . *1: RS-485, Ethernet, PROFIBUS-DP,
PV input Remote input DeviceNet, CC-Link
Universal input (E1-terminal area) can be used |
+ when UT55A/UT52A optional suffix code /U1 or:
' /DR. However, DI16 does not exist.

Input type IN )
Input unit UNIT )
Input range/scale  |(RH, RL(_ sDbP (" SH, SL )
Analog input bias ABS )
Square root extraction ASR( ALC
Analog input filter A.FL

10-seg. linearizer approx./bias (PMD (An, Bn )

Input type IN )
Input unit UNIT )
Input range/scale  |(RH, RL(C_ sbP (_SH, sL )
Analog input bias ABS )

Square root extraction ASR( ALC
Analog input filter A.FL

10-seg. linearizer approx./bias (pmp( An.Bn)

(For Detailed model)
D116 is equipped when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)
D116 is equipped when UT55A suffix code: Type 2 =
1,2, 4,5, or 7; UT52A suffix code: Type 2 =1 or 2.

Contact inputs

ol

No function
is assigned
to DI3.

Y

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameters Setting Software User’s Manual.

A

10-seg. linearizer approx./bias (PmD (An, Bn )

PV input bias BS )
PV input filter (_FL )

Remote input filter RFL

,,,,,,,,,,,,,,,,,,,,,, COM___ ..
Analog i :
nalog input &
RMS /
Ratio bias computation RT RBS Target setpoints 1 to 8
REMOTEQ LOCAL REMOTE (ON)/LOCAL (OFF)
RL N switch
SP limiter (SPH, SPL)
SP ramp rate UPR, DNR)(_ TMU
PV display SP display

I Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Manual output is prioritized even if
sensor burnout occurs in MAN. [ - ]

Manual preset output

Manual operation

MAN AUTO

AUTO (ON)/MAN (OFF) switch

[ Heating/cooling computation]

Input error preset output ( ) [Heatmg side outputhmlter] [Coohng side output limiter Input error preset output ( EPO )

OH, OL OHc, OLc

Normal Normal

Heating-side preset output When sensor \

burnout occurs

,'OWhen sensor [Cooling—side preset output]
burnout occurs POC

STOP, RUN RUN oSTOP
SR ) STOP (ON)/RUN (OFF) switch STOP (ON)/RUN (OFF) switch
T - "
- - * After the control output terminal is specified by the parameter OT,
l Output terminal assignment w other current output terminals can be used as retransmission output.

[OUT retransmission output ] [OUTZ retransmission output ] Equipped as standard Equipped as standard

RET retransmission output ] Alarm
l [@SED)

(Xilo [ Cors )(COo2Rs ) | O‘K

24V loop
power supply

O S S
10-seg. Imeanzerapprox/bms( PMD (_An,Bn ) 10-seg. Imeanzerapprox/bms( PMD (_An,Bn ) [10-seg. Iinearizerapproijias]
Split computation oUH( ou.L Split computation  |(COu2.H( ou2.L ) (CPMD( An,Bn ) _ b
Split computation —Ei o E o E
‘ (RETH( RETL JEC! g3i Ec
i 52 5o &2
Heating-side; Heating-side Cooling-side Cooling-sid b4 ; > 2;
output i output output output ¢ o & o
‘ ‘ ‘ ‘ @ @ @
Relay Current or Current or Relay Current
voltage pulse voltage pulse
(Current when retransmission output) (Current when retransmission output) ’ O Terminal () Parameter :] Function

’ —> Analog signal - > Contact signal C> Front panel key

suoioun4 [o13uU0H
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B Single-loop Position Proportional Control Function Block Diagram

(For Detailed model)
Remote input can be used when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)
Remote input can be used when UT55A suffix code:
Type 2 =1, 2,4, 5, or 7; UT52A suffix code: Type 2 =

Equipped as standard 1or2.

(For Detailed model)
Feedforward input can be used when
UT55A optional suffix code /A2.

(For Standard model)
Feedforward input can be used when

Communication UT55A suffix code: Type 2 = 7.

*1: RS-485, Ethernet, PROFIBUS-DP,

PV input Remote input
Universal input (E1-terminal area) can be used :

+ when UT55A/UT52A optional suffix code /U1 or.

. /IDR. However, DI16 does not exist.

Input type IN Input type IN )

DeviceNet, CC-Link Feedforward input

O,

Input type IN )

(For Detailed model)
D116 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

D116 is equipped when UT55A suffix
code: Type 2=1,2,4, 5, or 7; UT52A
suffix code: Type 2 =1 or 2.

Contact inputs

olelel

Input unit UNIT Input unit UNIT Input unit (CUNIT D
Input range/scale  |(RH, RL(__sbP (_SH, SL ) Input range/scale  |(RH, RL(_ sDP (_SH, sL ) Input range/scale RH, RL SilDZL No function
Analog input bias | ABS ) Analog input bias | ABS ) (ABS ) ' Iti Ia:)sl?;gned
Square root extraction ASR( ALC

Square root extraction |(_ A.SR( )
Analog input filter A FL

Square root extraction [(_ A.SR( )
Analog input filter A FL

Analog input filter

10-seg. linearizer approx./bias (Cpmp( An,Bn )

Analog input bias

() l)\

10-seg. linearizer approx./bias (PMD (An, Bn )
hil

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

A

10-seg. linearizer approx./bias (_PmD (An, Bn )
he

Remote input filter

RFL

10-seg. linearizer approx./bias |(__PMD (_ An, Bn Analog input
[ PVinputbias | BS ) RMS

PV input filter

G

RBS

Target setpoints 1 to 8

Ratio bias computation RT
REMOTEO LOCAL

\

REMOTE (ON)/LOCAL (OFF)

RL_ )™ switch
SP limiter (SPH, SPL)
SP ramp rate (PR, DNR)(_TMU Filter (CFLe D
PV displa SP displa Gain, bias FGN
:p - Y FBI FBO
Control computation I

(N1.LD) @poW [o3uo) Bunjas L'
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Output limiter (LOH,OL )  In Estimating-type position proportional control, the limiter function
does not work on output operation.
The reverse-signal relay turns on when being limited by low limit.

The direct-signal relay turns on when being limited by high limit.

Input error preset output [ EPO

Normal

o)
When sensor burnout occurs ™,

In Manual operation, the relay turns on while the A
or V key is pressed. Output limiter does not work.

Manual operation

AUTO (ON)/MAN (OFF) switch

Preset output PO

RUN

STOP
Q

\

SR N

STOP (ON)/RUN (OFF) switch

Equipped as standard

Equipped as standard

Equipped as standard

OUT retransmission output ]

[ RET retransmission output]

Position Proportional Computation Output cannot be calculated by ladder program.

RTS )

Alarm

l\( O1RS )
Y b

Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Softwal:e User’é Manual.

A A

A

10-seg. linearizer approx./bias

10-seg. linearizer approx./bias

24V loop
power supply

H relay

PMD ( An, Bn
Split computation

Split computation

A key)

Relay output ‘

Current

Feedback input ¢ Direct/reverse signal

Motor-operated valve

Valve position sliding
resistor or current

y ouH(C ouL )

Current

PMD ( An, Bn

‘_E NE mé
ES Ezi ES
SE; 80 SeE
S <> <
ﬂ‘.’ o o

’ O Terminal

Legend
—> Analog signal

() Parameter

rrrrrrr > Contact signal

:] Function
<> Front panel key

suoioun4 [o13uU0H
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B Single-loop Two-position Two-level Control Function Block Diagram

Remote input can be used when
UT55A suffix code: Type 2=1,2,4,5,0r7;

DI1 to DI3 are equipped as standard.
D116 is equipped when
UT55A suffix code: Type 2 =1, 2,4, 5, or 7;

N310-1€010dS0 NI

Communication
*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

Equipped as standard
PV input

UT52A suffix code: Type 2 =1 or 2.

Universal input (E1-terminal area) can be used : Remote input

UT52A suffix code: Type 2 =1 or 2.

Contact inputs

Input type IN Input type IN )

when UT55A/UT52A optional suffix code /U1 or; T 1
) o) (%) (%) 6

No function
Input unit UNIT Input unit UNIT i is assigned
; to DI3.
Input range/scale  |(RH,RL(__sbP (_SH, sL ) Input range/scale  |(RH,RL(_ sbP ( SH,SL ) !
Analog input bias A.BS Analog input bias A.BS
Square root extraction [(__A.SR(_A.LC Square root extraction ((__ A.SR( A.LC
Analog input filter AFL Analog input filter A.FL
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx.bias|(__PMD (_An, Bn )
) Y [l
Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
e

Remote input filter | RFL_)
,,,,,,,,,,,,,,,,,,,,,,,, com _:

10-seg. linearizer approx./bias|(__PMD (_An, Bn ) Analog input o

PVinputbias | _BS ) RMS
PV input filter ( FL )
Target setpoints 1to 8 [(_ SPNO(_ SP )
LOCAL
RL ) REMOTE (ON)/LOCAL (OFF) switch
SP limiter SPH, SPL

SP ramp rate UPR, DNRX__ TMU
PV display | SP display

I Main setting control computation
OFF (0%) or ON (100%) Sub-target setpoints SuB

Sub-target setpoint = SP + SUB

PV display ]

I Sub-setting control computation I

OFF (0%) or ON (100%)

(N1.LD) @poW [o3uo) Bunjas L'




N31L0-L€D10dS0 I

6-8

Input error preset output ]( EPO )
[

Normal Normal

O
When sensor burnout occurs ™,

Manual operation

Preset output PO

AUTO MAN
O

Manual output is prioritized even if
sensor burnout occurs in MAN.

[Inputerrorpresetoutput ]( EPO )

/~When sensor burnout occurs

Manual operation

g

AUTO (ON)MAN (OFF) switch

Sub-preset output

(su.po)
STOP RUN %TOP (supo)
SR / STOP (ON)/RUN (OFF) switch
* After the control output terminal is specified by the parameter OT,
l Output terminal assignment ]( oT ) other current output terminals can be used as retransmission output.

° [ 4
[OUT retransmission output] [OUTZ retransmission output]

Equipped as standard

Equipped as standard

RET retransmission output ]

Al
o [ Cotrs )C02RS ) | o i _ Aarm
Kj/ 0% or 100% output for retransmission output.\f(> i i RTS ‘ ‘ :

100% output for the settings other than 0%.

¥ hd s o :
Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A A

For optional suffix code /LP

10-seg. linearizer approx./bias
24V loop
power supply

PMD ( An, Bn
Split computation

l( ouH( ouL )

Main setting
i, control output

Current or
voltage pulse
(Current when retransmission output)

Relay

10-seg. linearizer approx./bias

j
C_PvD( An,Bn)
Split computation

10-seg. linearizer approx./bias

PMD ( An, Bn
Split computation

~E JE oE

=i NE =

OUH Ou.L RETH( RETL ) g =i Ec
cof E3 toO

&E ®0: 8¢

Sub-setting <SS IS <S
control output o o 3

Current or
voltage pulse

Relay Current

(Current when retransmission output) ’

O Terminal () Parameter

—> Analog signal - > Contact signal

Function
<> Front panel key

Legend

suoioun4 [o13uU0H
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8.1 Setting Control Mode (CTLM)

8.1.2 Cascade Primary-loop Control

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

SGL: Single-loop control

CAS1: Cascade primary-loop
control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

CTLM Control mode STD BUM: Loop control for backup CTLE&EED

PVSW: Loop control with PV
switching

PVSEL: Loop control with PV
auto-selector

PVHD: Loop control with PV-hold
function

CAUTION

» Some parameters will be initialized if the control mode (CTLM) is changed.
* When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

Cascade primary-loop control sets up a controller as the primary-loop controller when
two controllers are used for Cascade control.
It provides the output tracking function and FAIL output to the secondary-loop controller.

Cascade primary-loop control can be used for Standard type or Heating/cooling type
controller.
» PID control: 8.2 Setting Control Type (CNT)

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see
the following.

» Contact input assignment: 12.1 Setting Contact Input Function

Contact output assignment: 12.2 Setting Contact Output Function

Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

vYvyy

IM 05P01C31-01EN
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B Cascade Primary-loop Control Function Block Diagram

Equipped as standard

PV input

Input type IN )

Input unit UNIT )

(For Detailed model)

Remote input can be used when UT55A
optional suffix code /A2.

(For Standard model)

Remote input can be used when UT55A
suffix code: Type 2 =7.

Aux. analog (remote) input

IN
UNIT

Input type

Input unit

Communication
*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

O

Input range/scale  |(RH, RL(_ sDP (_SH, SL ) Input range/scale  |(RH,RL(_ sbP (_SH, sL )

Analog input bias ABS )
Square root extraction |(_ A.SR(__ALC )

[ Analog input filter | AFL )
T
[10-seg. linearizer approx.bias|(__PMD (_An, Bn )

Analog input bias ABS )

Square root extraction [(_ A.SR( )

Analog |nputf|lter ]( AFL )

[10-seg. I|near|zerapprox.lb|as]( PMD (_An,Bn )

(For Detailed model)

UT55A/UT52A optional suffix code /R1 or
/RCH1 is necessary.

(For Standard model)

UT55A suffix code: Type 2 =1, 2,4, 5, or
7; UT52A suffix code: Type 2=1o0r2is
necessary.

Output tracking input
(from Loop-2 controller)

Input type IN )

Input unit

(For Detailed model)

DI16 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

DI16 is equipped when UT55A suffix code:

Type 2 =1, 2,4, 5, or 7; UT52A suffix code:

Type2=1or2.
Contact inputs

I 1

Input range/scale  |(RH,RL(_ sbP ( SH,sL )

Analog input bias ABS )

Square root extraction ASR

[ Analog input filter | AFL )

=

Q2

ConT ) _Nofurjcﬂon S
is assigned : €

to DI3. 8

a

Q

o

o

A.LC -
1S

]

=

:
[10-seg. linarizer approx.bias](__PMD (_An, Bn )

J

Y

Y

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

N
T

Target setpoints 1 to 8 [(_ SPNO SP )

COM
[ Remote input filter J(__RFL )
10-seg. linearizer approx./bias Aux. input o
PV input bias BS RMS . !
PVinputfiter | FL )
REMOTEo LOCAL
RL )"

SP limiter SPH, SPL
SP ramp rate UPR, DNRX__ TMU

PV display

SP display

| Control computation CNT (_ ALG

(N1.LD) @poW [o3uo) Bunjas L'
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Input error preset output EPO

Output limiter

MPON

Manual preset output

Manual operation

WhemsensorQ, p Nermal AUTO (ON)/MAN (OFF) switch

burnout occurs |

AUTO

Output tracking input

Output limiter
!

oMt MANO

Preset output PO

"

Output limiter _ |("OH, 0L )

Output tracking switch (Tracking at ON)

STOP (ON)/RUN (OFF) switch

Equipped as standard

[ RET retransmission output ]

Equipped as standard

Alarm

Heater break alarm

RTS
hd hd R
Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A A X
9 —_—
10-seg. linearizer approx./bias[__PMD ( An, Bn 10-seg. linearizer approx./bias 5
24V loo| = =
power sup[;))ly Split computation ouH( ouL (_PMD (An,Bn ) = = s
Split computation = ‘g £ 4 §
(RETHC RETL )52 53 i
S < E 1y
S S
L
AL1 @ AL3

Current Current

SIS,

Heater break Heater break

alarm 1 alarm 2

(to Loop-2 controller)
’ O Terminal

—> Analog signal

Legend

() Parameter

> Contact signal

Function
<> Front panel key

suoioun4 [o13uU0H
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8.1 Setting Control Mode (CTLM)

8.1.3 Cascade Secondary-loop Control, Cascade Secondary-loop Heating/
cooling Control, and Cascade Secondary-loop Position Proportional

Control

Setting Details

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

CTLM

Control mode

STD

SGL: Single-loop control

CAS1: Cascade primary-loop control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

BUM: Loop control for backup

PVSW: Loop control with PV
switching

PVSEL: Loop control with PV
auto-selector

PVHD: Loop control with PV-hold
function

CTLED

CAUTION

« Some parameters will be initialized if the control mode (CTLM) is changed.
*  When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes set up a controller as the secondary-loop controller when two
controllers are used for Cascade control.
They provide the target setpoint output function and tracking signal output function to the
primary-loop controller.

Cascade secondary-loop control can be used for Standard type or Heating/cooling type

controller.

Cascade secondary-loop heating/cooling control can be used for Heating/cooling type

controller.

Cascade secondary-loop position proportional control can be used for Position

proportional type controller.

» PID control and Heating/cooling control: 8.2 Setting Control Type (CNT)

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see

the following.

» Contact input assignment: 12.1 Setting Contact Input Function

vYvyy

Contact output assignment: 12.2 Setting Contact Output Function
Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

IM 05P01C31-01EN
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B Cascade Secondary-loop Control Function Block Diagram

Equipped as standard

PV input

Input type IN )

[ Input unit |ConT )

T
Input range/scale  |(RH,RL(__sDP (_SH, SL )

[ Analog inputbias | ABS )
T

Square root extraction ASR( ALC

[ Analog input filter | AFL )
I

10-seg. linearizer approx./bias (pmp(An.Bn)

(For Detailed model)
Cascade input can be used when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)
Cascade input can be used when UT55A suffix code: Type 2
=1,2,4,5, or 7; UT52A suffix code: Type 2 =1 or 2.

Cascade input

Universal input (E1-terminal area) can be used
+ when UT55A/UT52A optional suffix code /U1 or
1 /DR. However, DI16 does not exist.

Input type IN )

[ Input unit [ @D

T
Input range/scale  |(RH, RL(C_ sbP (_SH, sL )

[ Analog inputbias | ABS )
T

Square root extraction ASR( ALC

[ Analog input filter | AFL )
I

10-seg. linearizer approx./bias (PmD( An, Bn )

(For Detailed model)
DI16 is equipped when UT55A/UT52A optional suffix code
/R1 or /RCH1.

(For Standard model)
D116 is equipped when UT55A suffix code: Type 2 =1, 2, 4,
5, or 7; UT52A suffix code: Type 2 =1 or 2.

Contact inputs

T 1

DI1 @ @ DI16

Cascade (OFF—ON)
Automatic (OFF—ON)
Manual (OFF—ON)
(from Loop-1 controller)

J

Input ladder calculation program (signal goes to the control computation as is when without ladder program).

Y

For ladder program, see the LL50A Parameter Setting Software User’'s Manual.

10-seg. linearizer approx./bias (pmp( An.Bn)

PV input bias BS )
PV input filter C FL )

Remote input filter RFL

Ratio bias computation| (_RT RBS )

CASO AUTO, MAN

Target setpoints 1 to 8 [(_ SPNO SP )

PV display SP display

Control computation

Switch from CAS (contact ON) to AUTO (contact

SP limiter (SPH, SPL) OFF) at FAIL of Loop-1 controller
SP ramp rate UPR, DNR)(_ TMU

(N1.LD) @poW [o3uo) Bunjas L'
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L1l-8

Output limiter [ COH, 0L )

Input error preset output EPO

Normal

When sensor o\
burnout occurs

Manual preset output
Manual operation
Output limiter OH, OL OLMT ) MAN
Q

:

AUTO

Preset output PO
RUN
* After the control output terminal is specified by the parameter OT,
[Output terminal assignment K oT_) other current output terminals can be used as retransmission output.
""""""""""""" * [OUT retransmission output] Equipped as standard  Equipped as standard Equipped as standard
O_J (_o1Rs ) Target setpoint output [ Alarm ] [ Tracking switch
X RTS 1 | (ON in AUT, MAN, and STOP)
:.',f % ¢ :.',f ’ Ly
Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

24V loop
power supply

A A &
Q T

10-seg. linearizer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias

Split computation ouH( ouL (M ( An.Bn )
Split computation
(RETH(_RETL )

(to Loop-1 controller)
Relay Current or

Alarm 1
PV high limit)

Alarm 2
(PV low limit)

Current

Heater break alarm

to Loop-1 controller) L.

Tracking Heater break
switch alarm 1

Heater break
alarm 2

voltage pulse ’

(Current when retransmission output) O Terminal
Legend

’ —> Analog signal

() Parameter

,,,,,,, > Contact signal

:] Function
<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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B Cascade Secondary-loop Heating/cooling Control Function Block Diagram

Equipped as standard

PV input

Input type IN )

Input unit UNIT )

Input range/scale  |(_RH, RLC_ sbP (" SH, SL )

Analog input bias A.BS
Square root extraction ASR( ALC

Analog input filter A.FL

10-seg. linearizer approx./bias (_PmD (An,Bn )

(For Detailed model)
Cascade input can be used when UT55A/UT52A
optional suffix code /R1 or /RCH1.
(For Standard model)
Cascade input can be used when UT55A suffix
code: Type 2 =1, 2, 4, 5, or 7; UT52A suffix code:
Type2=1or2.
Cascade input
(from Loop-1 controller)

Universal input (E1-terminal area) can be used ; :
1 when UT55A/UT52A optional suffix code /U1 or.
: /DR. However, DI16 does not exist.

Input type IN )
Input unit UNIT )
Input range/scale | RH, R sbP (_SH, sL )
Analog input bias A.BS
M‘M ASR(_ALC

Analog input filter A FL

10-seg. linearizer approx./bias M

(For Detailed model)
D116 is equipped when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)
D116 is equipped when UT55A suffix code: Type 2 =
1,2, 4,5, or 7; UT52A suffix code: Type 2 =1 or 2.

Contact inputs

I

@]

Cascade (OFF—ON)
Automatic (OFF—ON)
Manual (OFF—ON)
(from Loop-1 controller)

J

Input ladder calculation program (signal goes to the control computatlon as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

e}

10-seg. linearizer approx./bias (_PmD (An, Bn )

PV input bias BS )
PV input filter (_FL )

Remote input filter | RFL )

Ratio bias computation RT RBS

Target setpoints 1 to 8 [(_ SPNO(_ SP

CASO AUTO, MAN

PV display SP display

Control computation

Switch from CAS (contact ON) to AUTO (contact

SP limiter CSPH* SPL) OFF) at FAIL of Loop-1 controller
SP ramp rate UPR, DNR)(_ TMU

(N1.LD) @poW [o3uo) Bunjas L'
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Manual preset output [(_MPON )

Manual operation

MAN AUTO

[ Heating/cooling computation ]

Manual output is prioritized even if
sensor burnout occurs in MAN.

I ]
[Heating-side output Iimiter] [ Cooling-side output limiter ] l Input error preset output K EPO )

Input error preset output EPO
l P g P K ) OH, OL OHc, OLc
Heating-side preset output When sensor O\ Normal Normal ,'O When sensor [ Cooling-side preset output ]
burnout occurs | burnout occurs (C_Poc )
STOF, RUN STOP oRUN
SR )" SIR
- - * After the control output terminal is specified by the parameter OT,
l Output terminal assignment oT other current output terminals can be used as retransmission output.
"""""""""" ® [OUT retransmission output] [OUTZ retransmission output] Equipped as standard  Equipped as standard_Equipped as standard
o [ Cotrs ) Cozrs ) | ° Target setpoint output | Alarm ][ Tracking switch |
K/i j\/) i (ON in AUTO, MAN, and STOP)
hd hd 5 hd :‘:‘}_{:‘: Ny
Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
i A A Py A A
~' hd A v Ao 5 i -
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias [__PMD (_An, Bn ) [10-seg. linearizer approx./bias] 5
24V loop - - - - (C_ PvMD( An,Bn ) 5
power supply Split computation OUH( OuL Split computation  [( OU2.H(_ Ou2.L ) . = b=
Split computation ~E iy ‘é §
(_RETH(_ RET.L €Ec gD -
. . . . . . Cooli id IS _g’ 5] g 8‘
Heating-side; Heating-side Cooling-side o?)uﬂgjl e (to Loop-1 < i 8
output output output p controller) & & 3
Tracking
Relay Current or Current or Relay Current switch
voltage pulse voltage pulse
(Current when retransmission output) (Current when retransmission output) ’ O Terminal C) Parameter :] Function

—> Analog signal - > Contact signal C> Front panel key

suoioun4 [o13uU0H
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0¢-8

N310-1€010dS0 NI

B Cascade Secondary-loop Position Proportional Control Function Block Diagram

Equipped as standard

PV input

Input type IN )
Input unit (_UNIT

Input range/scale  |(RH,RL(_ sDP (" SH, SL )

Analog input bias A.BS

Square root extraction ASR( ALC

Analog input filter A.FL

10-seg. linearizer approx./bias (pmp( An.Bn)
v

(For Detailed model)
Cascade input can be used when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)
Cascade input can be used when UT55A suffix code: Type
2=1,2,4,5, or 7; UT52A suffix code: Type 2 =1 or 2.

Cascade input
(from Loop-1 controller)

: Universal input (E1-terminal area) can be used ; :
+ when UT55A/UT52A optional suffix code /U1 or.
' /DR. However, DI16 does not exist. '

Input type IN )

Input unit (__UNIT
Input range/scale | RH, RLC_ sbP (_SH, sL )
Analog input bias A.BS

Square root extraction ((__ A.SR(_A.LC
Analog input filter A.FL

10-seg. linearizer approx./bias (M)

(For Detailed model)

DI16 is equipped when UT55A/UT52A optional suffix code
/R1 or /RCH1.

(For Standard model)

DI16 is equipped when UT55A suffix code: Type 2 =1, 2,
4, 5, or 7; UT52A suffix code: Type 2 =1 or 2.

Contact inputs

olelelz

Cascade (OFF—ON)
Automatic (OFF—ON)
Manual (OFF—ON)
(from Loop-1 controller)

Input ladder calculation program (signal goes to the control computatlon as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

10-seg. linearizer approx./bias (pmp(An,Bn)

PV input bias BS )
PV input filter (_FL D)

Remote input filter | RFL )

Ratio bias computation RT RBS

CASO AUTO, MAN

Target setpoints 1 to 8 [(_ SPNO SP )

PV display SP display

Control computation

Switch from CAS (contact ON) to AUTO (contact

SP limiter (SPH, SPL) OFF) at FAIL of Loop-1 controller
SP ramp rate UPR, DNR)(_ TMU

(N1.LD) @poW [o3uo) Bunjas L'
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L8

Output limiter | OH, OL )

[Inputerrorpresetoutput ]( EPO )
l Normal

Q
When sensor ™,
In Manual operation, the relay turns on while the A burnout occurs

or V key is pressed. Output limiter does not work.

Manual operation

In Estimating-type position proportional control, the limiter function
does not work on output operation.

The reverse-signal relay turns on when being limited by low limit.
The direct-signal relay turns on when being limited by high limit.

RUN

Preset output (PO )

Equipped as standard

OUT retransmission output ]

Equipped as standard  Equipped as standard Equipped as standard

Target setpoint output

Position Proportional Computation Output cannot be calculated by ladder program.

T Cotrs)

Output ladder calculation program (signal goes to the output as is when without ladder program).

N ? ;

10-seg. linearizer approx./bias

10-seg. linearizer approx./bias

24V loop
power supply

Relay output
Feedback input ¢

Direct/reverse signal

Valve position sliding Motor-operated valve

resistor or current

Split computation _E
(RETH( RETL ) ige
(to Loop-1 controller) <E

PMD ( An, Bn

PMD( An, Bn
Split computation

AL1 @ AL3

Alarm H Tracking switch
: i {(ONin AUT, MAN, and STOP)

For ladder program, see the LL50A Parameter Setting Software User’s Manual.
O O R

o

e~

K}

2

c

= 8

- [oX

Ez o

Jope) S
<>

g e

Tracking
Current Current switch
’ O Terminal () Parameter [ ] Function
Legend
Analog signal - > Contactsignal <> Front panel key

’ —

suoioun4 [o13uU0H
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8.1 Setting Control Mode (CTLM)

8.1.4 Cascade Control, Cascade Heating/cooling Control, and Cascade
Position Proportional Control

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

SGL: Single-loop control

CAS1: Cascade primary-loop
control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

CTLM Control mode STD BUM: Loop control for backup CTLEED

PVSW: Loop control with PV switching

PVSEL: Loop control with PV auto-
selector

PVHD: Loop control with PV-hold

function

CAUTION

« Some parameters will be initialized if the control mode (CTLM) is changed.
* When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes use two control computation units and permits Cascade control
using just a single controller.

Cascade control can be used for Standard type or Heating/cooling type controller.
Cascade heating/cooling control can be used for Heating/cooling type controller.
Cascade position proportional control can be used for Position proportional type
controller.

» PID control and Heating/cooling control: 8.2 Setting Control Type (CNT)

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see
the following.

» Contact input assignment: 12.1 Setting Contact Input Function

Contact output assignment: 12.2 Setting Contact Output Function

Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

vYvyy
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B Cascade Control Function Block Diagram

_(For Detailed model) UT55A/UT52A  (For Detailed model) DI16 is equipped
optional suffix code /R1 or /RCH1 is when UT55A/UT52A optional suffix code

(ForDetailed model) o ereesrssersserssssesssessoessoessoensoees | necessary. /RT or RCH1.

Remote input can be used when UT55A optional suffix code /A2. : Universal input (E1-terminal area) can be used i| (For Standard model) UT55A suffix (For Standard model) DI16 is equipped
Equinped darg  (FOr Standard model) i When UT55A/UT52A optional suffix code /U1. 1| ooge: Type 2=1,2,4,5,0r 7; UTS2A  when UT55A suffix code: Type 2 = 1, 2, 4, 5
quipped as standard - Remote input can be used when UT5_5A suffix code: Type2=7. However, D16 does notexist. | suffix code: Type 2 = 1 or 2 is necessary. or 7; UT52A suffix code: Type 2 = 1 or 2.
Loop-1 PV input Aux. analog (remote) input Communication}™ " ~7=TTTTTmTenm e T e s ey Loop-2 PV input Contact inputs

+ For the model with optional suffix code /DR:

T 1
DI @ @ DI16

Remote input with direct input (E1-terminal area)
can be used when

O

 UT55A suffix code: Type 2 =1, 2, 4, 5, or 7 and E
i i with optional suffix code /DR; H
Input type N l Input type N D 1 1 UT52A suffix code: Type 2 = 1 or 2 and . \—'—[Input type N D 8
[ Input unit [@CTEED) [ Input unit [ @iED) i1 with optional suffix code /DR. 0 Input unit |Conit D = 3
Input range/scal CRH. RS2 )[ Input range/scale |CrH RIG-SDP ) b H DI16 is to be deleted Input range/scale (RHA, RL—DF )z 3 = o
nput rangerscale S SH, SL pul rang “sn,sL); i+ However Difistobedeleted. \—,—lp 9 R SH sL) 3 1 B S
Analog input bias | ABS ) [ Analog input bias ] ABS ) i Analog input bias | _ABS ) 4 v 7 z
T HEYR . " ™ o w
Square root extraction | A.SRC_A.LC )[Square root extraction ]( ASR(_ALC ). RS 48&95::\52?%%R8518US DF, Square root extraction [(_ ASR(_A.LC Qe 3 o) %
L : ’ a [} = ~
[ Analog input filter ]( AFL ) [ Analog input filter ] AFL ! Analog input filter AFL 2 g T %
T T ' [s] o
10-seg. linearizer approx./bias|(__PMD(_An, Bn ) |10-seg. linearizer approx./bias (_PMD( An, Bn ) 10-seg. linearizer approx./bias|(__PMD (_An, Bn ) § E, é g
@ @
Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A A
[ Remote input filter | RFL ) COM
l '
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) Aux, input o
. N *%
PV input bias BS [ PV input bias [CBs
PV input filter C /) PV input filter C L™
Target setpoints 1 to 8 [(_ SPNO(_ SP
LOCAL
SP limiter SPH, SPL Switch to AUTO when
Loop-1 PV input burnout
SP ramp rate UPR, DNRX__ TMU or A/D error occurs.
PV displa ,ﬁ’ ; * An external analog signal can
I o2 SP display . be used for Loop-2 SP. Use
Loop-1 control computation CNT ( ALG - the ladder program of LL50A
= TAS [ Loop-2 target setpoints IQSPNO** Parameter Setting Software
AUTO, MAN AUTO VAN to build the function.
[ Outputlimiter  JCOH.OL) g

SP limiter (SPH, sPD)**
o) SP ramp rate UPR, DNR)*™
SSTS PN/ RUN STOP (ON)RUN (OFF) switch
Tracking signal (Tracking when not in Cascade) SP display Y PV display

Loop-2 control computation I

T

(N1.LD) @poW [o3uo) Bunjas L'
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Input error preset output EPO

*%

Output limiter

Normal

O
When Loop-2 sensor burnout occurs ™,

Manual preset output

Manual operation
Output limiter

. ** Loop-2 parameters

CAS, AUTO

*k
OLMT
MANO

Preset output PO

RUN

STOP (ON)RUN (OFF) switch

* After the control output terminal is specified by the parameter OT,

[ Output terminal assignment ] oT other current output terminals can be used as retransmission output.

b — Equipped as standard Equipped as standard
[OUT retransmission output]

(oRs ) RET retransmission output] [ Alarm

& RTS
)

b © ¢ T

Output ladder calculation program (signal goes to the output as is when without ladder program).  For ladder program, see the LL50A Parameter Setting Software User's Manual.

i A & H

24V loop
power supply

G¢-8

Y L
10-seg. linearizer approx./bias|(__PMD (_ An, Bn ) 10-seg. linearizer approx./bias = = =
i i C pPvDp( An,Bn ) £ € E Heater break alarm
Split computation OU.H(_ Ou.L : = = = 3 :
; : ~O NEi O : 3
Split computation c< S ¢ : i
(RETHC RETL )&Z E>: E> i :
- 3 Sni s on : :
i =i <« : i
& a & i :
o o o H H
o o o : H
S5 = < : ;

Heater break
alarm 2

Heater break

Current alarm 1

Relay Current or

voltage pulse
(Current when retransmission output) ’

Function

O Terminal (D Parameter
Legend
<> Front panel key

’ —> Analog signal - > Contact signal

* The LP2 lamp is lit while the Loop-2 parameter is displayed.

suoioun4 [o13uU0H
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B Cascade Heating/cooling Control Function Block Diagram

(N1.LD) @poW [o3uo) Bunjas L'

(For Detgiled model) _ (For Detailed model) UT55A/UT52A  (For Detailed model) DI16 is equipped
Eetrigcr)]taei ;nup;;:)t(zirég?:zsed whenyUT%A optional suffix code /R1 or/RCH1is  when UT55A/UT52A optional suffix
'f | ' i Universal input (E1-terminal area) can be used 1| necessary. ) code /R1 or /RCH1. ) )
(For Star)dard model) . when UT55A/UT52A optional suffix code /U1. (For Standard model) UT55A suffix (For Standard model) DI16 is equipped
Equipped as standard Remote input can be used when UT55A ' However, DI16 does not exist. 1| code:Type2=1,2,4,5,0r7; UT52A when UT55A suffix code: Type 2 =1, 2, 4,
suffix code: Type 2 =7. IR | suffix code: Type 2 = 1 or 2 is necessary. 5, or 7; UT52A suffix code: Type 2 =1 or 2.
- i Aux. | te) input jcation ¢~ T TTTTTTET ATt omT AT AR AT - i i
Loop-1 PV input ux. analog (remote) inpu Communication For the model with optional suffix code /DR: ; Loop-2 PV input Contact inputs ‘
@ ?:r:n;)eteu?ep;;/whg?] direct input (E1-terminal area) @ @ @ @
UT55A suffix code: Type 2=1,2,4,5,or7and |
i 1 with optional suffix code /DR; : -
\—,—1'”9”‘ type C N l Input type (@ {1 UT52A suffix code: Type 2 = 1 or 2 and ; [ Inputtype O IN_D g
Input unit |ConiT ) [ Input unit |Conm D } i with optional suffix code /DR. I Input unit [ @ NIED) _ 3
SDP L SDP_ ) i (sop )z B - ™
Input range/scale (RH,RL ShsL Input range/scale | CRH.RL SH.SL )+ However, D16 is to be deleted. ; Input range/scale (RH, RL sl OT 2 Z S
Analog input bias | ABS ) [ Analog inputbias | ABS ) SRR L L LR LE L LR ' Analog input bias |CaBs D Jiou 7 z
T kg, w [e) w
Square root extraction | A.SR(_ALC )[Square root extraction | ASR(_ALC ); ™ RS-48§, E_ther\ll'n(tetbF(’:RSFll(BUS-DP, Square root extraction [(_ ASR(_ALC ol 55 %
T ' eviceNet, CC-Lin °© 2 S
Analog input filter AFL [ Analog input filter | AFL ) ; [ Analog input filter | AFL ) 2 g s g
T 1 T o o
10-seg. linearizer approx.bias|(__ PMD (_An, Bn )|10-seg. linearizer approx./bias|(__PMD (_An,Bn ) 10-seg. linearizer approx/bias|(__PMD (_ An, Bn ) § 2 g 09)
@ . ¢
Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A A
Remote input filter RFL COM
Aux. input 1
ux. inpu pe

10-seg. linearizer approx./bias [(__PMD (_An, Bn
PV input bias BS / PV input bias BS )™
PV input filter FL Ratio bias computation PV input filter C O™

i SPNO SP
REMOTEO LOCAL Target setpoints 1 to 8

CRED:

SP limiter (SPH, SPL) Switch to AUTO when
Loop-1 PV input burnout
SP ramp rate (PR, DNRY__TMU ) or A/D error occurs. A | analog signal
i *
PV display ¥ SP display n external analog signal can

N be used for Loop-2 SP. Use
- the ladder program of LL50A
[ Loop-2 target setpoints |(_SPNO ) Parameter Setting Software
*k to build the function.

I Loop-1 control computation

Q
AUTO, MAN ‘\f CAS

Output limiter

éAUTO, MAN

/

SP limiter SPH, SPL)**
o) SP ramp rate (UPR, DNR) **
STOP RUN e i
SR ) STOP (ON)/RUN (OFF) switch

Tracking signal (Tracking when not in Cascade) SP display i PV display

Loop-2 control computation I
1]
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12-8

Manual preset output |(_MPON )
*%

Manual operation

MAN

QO

CAS, AUTO

Manual output is prioritized even if

[Heating/cooling computation]
sensor burnout occurs in MAN. ]

I ]
[ Heating-side output Iimiter] [ Cooling-side output Iimiter]

OH, OL OHc, OLc

Input error preset output EPO

Normal

Normal e o

*x Loop-2 parameters

Input error preset output [ EPO )

Heating-side preset outputl When Loop-2 sensoro\\

,'O When Loop-2 sensor

[ Cooling-side preset output

CPo ) burnout occurs burnout occurs (Poc )
*k STOR, RUN RUN oSTOP *k
SR )./ STOP (ON) /RUN (OFF) switch STOP (ON)/RUN (OFF) switch
. . * After the control output terminal is specified by the parameter OT,
l Output terminal assignment l( OT ) other current output terminals can be used as retransmission output.
"""""""""" * [OUT retransmission output] [OUT2 retransmission output] Equipped as standard Equipped as standard
5 [ Comrs ) Cozrs ) | o RET retransmission output ] [ Alarm
Ki/ S { J CRs D
xf. \lj \T} —_ }—I_

Output ladder calculatlon program (signal goes to the output as is when without Iadder program). For ladder program see the LL50A Parameter Setting Software User 's Manual.

10-seg. Imeanzer approx./bias (PvD(An Bn )

10-seg. Imeanzer approx./bias (M)

24V loop

power supply Split computation OU.H(_ Oou.L

Split computation

Heating-side | Heating-side Cooling-side
outpu@output output
Relay Current or Current or

voltage pulse
(Current when retransmission output)

voltage pulse
(Current when retransmission output) ’

/\ v:‘: . ', ,'
[ 10-seg. linearizer approx./bias] = = =!
CPMD( An,Bn ) £ E £
(ou2H(C ou2.L ) . = = =
Split computation ; 2 o E’ s
£ €
(RETH( RETL D53 %a! &&
i <! <
Cooling-side & & 5
output S 3 3
ouT2 AL1 @ AL3
Relay Current
O Terminal (D Parameter :] Function
Legend
—> Analog signal - > Contact signal C> Front panel key

* The LP2 lamp is lit while the Loop-2 parameter is displayed.
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B Cascade Position Proportional Control Function Block Diagram

(For Detailed model)
Remote input can be used when UT55A
optional suffix code /A2.
(For Standard model)
Remote input can be used when UT55A
suffix code: Type 2 =7.

Aux. analog (remote) input

Equipped as standard
Loop-1 PV input

Communication

O

_ (For Detailed model) UT55A/UT52A
optional suffix code /R1 or /RCH1 is
necessary.

+ | (For Standard model) UT55A suffix

code: Type 2=1, 2,4, 5, or 7; UT52A

! | suffix code: Type 2 = 1 or 2 is necessary.

Loop-2 PV input

+ Universal input (E1-terminal area) can be used
+ when UT55A/UT52A optional suffix code /U1.
* However, DI16 does not exist.

For the model with optional suffix code /DR:

Remote input with direct input (E1-terminal area)

(For Detailed model) DI16 is equipped
when UT55A/UT52A optional suffix code
/R1 or /[RCH1.

(For Standard model) DI16 is equipped
when UT55A suffix code: Type 2 =1, 2, 4, 5,
or 7; UT52A suffix code: Type 2=1or 2.

Contact inputs

T

: i )
1 can be used when o @ @ @
UT55A suffix code: Type 2=1,2,4,5,or7and .
C ) 1 1 with optional suffix code /DR; C ) =
Input type N D l Input‘ type l - . UT52A §uffix cod.e: Type 2=1o0r2and ' Input type N ‘;
l Input unit ]( UNIT ) [ Input unit ]( UNIT ) ' i with optional suffix code /DR. [ Input unit ]( UNIT ) PR 2
: SDP ) (_spbP_ ) : : T sop ) 2 g ™
Input range/scale _|((RH, RL—"—— [ Input range/scale |(CRH.RL S s ! However. DI16 is to be deleted. : Input range/scale _|(CRH, RL—"=- 3 OT 12 o)
’ T L] 1 ' ’ . il g
Analog input bias_ |(_ABS ) [ Analog inputbias J(_ABS ) P mmmmmmmmmmmmeeesensseennnes s [ Analog input bias_J(_ABS ) d g 1 é
L - ' *1: RS-485, Ethernet, PROFIBUS-DP, L " o = L =
Square root extraction | A.SR(__ALC )| Square root extraction [ ASR(_ALC ): " f . ’ Square root extraction [(_ ASR(_A.LC =i o o =
\—'—1 l = : l | DeviceNet, CC-Link . . 2 = = 5
Analog input filter | AFL ) [ Analog input filter | AFL ) ; [ Analog input filter | AFL ) 8 £ 3 o
T ' I 1%} = < O
10-seg. linearizer approxJbias] (__PMD (_An, Bn ) [10-seg. linearizer approx.fbias | __PMD (_ An, Bn ): 10-seg.inearizer approx bias| _ PMD (An.Bn ) 8¢ 32i & e
‘\'J
Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A S

[ Remote input fiter | RFL )
[

10-seg. linearizer approx./bias (Cpmp( An,Bn )

PV input bias BS )
PV input filter C FL )

PV input bias (BS )**
PVinputfiter | FL )™

Target setpoints 1to 8 |(_SPNO(_ SP )
LOCAL

SP limiter

Switch to AUTO when

SPH, SPL

SP ramp rate UPR, DNRX__ TMU

Loop-1 PV input burnout
or A/D error occurs.

PV display

¥ SP display

I Loop-1 control computation

*

Q A
AUTO, MAN CAS

[ Loop-2 target setpoints ](ﬂ)
*k

éAUTO, MAN

[ Output limiter

[Con o)

O
STOP '\ / RUN
SIR

* An external analog signal can
be used for Loop-2 SP. Use
the ladder program of LL50A
Parameter Setting Software
to build the function.

SP limiter (SPH, SPL) **

SP ramp rate UPR, DNR) **

STOP (ON)/RUN (OFF) switch

Tracking signal (Tracking when not in Cascade)

SP display

PV display

Loop-2 control computation I
J

(N1.LD) @poW [o3uo) Bunjas L'
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Output limit OH, OL
Input error preset output ]( EPO ) Uiput Imiter
o Normal
When Loop-2 sensor burnout occurs ™
In Manual operation, the relay turns on while the A or ¥ key is pressed.
Output limiter does not work.
Manual operation
MANO CAS, AUTO

P does not work on output operation.
The reverse-signal relay turns on when being limited by low limit.
The direct-signal relay turns on when being limited by high limit.

** Loop-2 parameters

In Estimating-type position proportional control, the limiter function

Preset output PO
RUN

STOP (ON)/RUN (OFF) switch

Position Proportional Computation Output cannot be calculated by ladder program.

Equipped as standard

Equipped as standard

OUT retransmission output]

[RET retransmission output]

RTS

Equipped as standard

Alarm

Cotrs )
)

b

Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

A

10-seg. linearizer approx./bias

A
10-seg. linearizer approx./bias

Signal comparison

24V loop
ower suppl T T
power Supply Lrelay i Hrelay

Y (A key)

Feedback input ¢

Valve position sliding
resistor or current

Relay output

Cpmp( An,Bn) ’—‘—‘ CPmD( An,Bn )
Split computation Split computation

J( OU.H( ouL ) RET.H( RET.L

Direct/reverse signal .

Current

Motor-operated valve

Current

E
k|
<

AL1

E E E
< = <
<) 2 [}
£ N8 Z=2
> E>i E>
o co: So
- =i <
& & &
o o o
o o o
= = <

’ O Terminal

Legend
—> Analog signal

() Parameter

"""" > Contact signal

Function
<> Front panel key

* The LP2 lamp is lit while the Loop-2 parameter is displayed.
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8.1 Setting Control Mode (CTLM)
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8.1 Setting Control Mode (CTLM)

8.1.5 Loop Control for Backup, Heating/cooling Loop Control for Backup, and
Position Proportional Loop Control for Backup

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

SGL: Single-loop control

CAS1: Cascade primary-loop
control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

cTLm Control mode STD BUM: Loop control for backup S Set

PVSW: Loop control with PV switching

PVSEL: Loop control with PV auto-
selector

PVHD: Loop control with PV-hold
function

CAUTION

« Some parameters will be initialized if the control mode (CTLM) is changed.
* When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes allow control in connection with host control equipment (such as
another controller or programmable controller (PLC)).

Normally, the value received from the host control equipment is output as-is.

If a FAIL signal is received from the host control equipment, the computation result of the
UTAdvanced controller is output.

Loop control for backup can be used for Standard type or Heating/cooling type controller.
Heating/cooling loop control for backup can be used for Heating/cooling type controller.
Position proportional loop control for backup can be used for Position proportional type
controller.

» PID control and Heating/cooling control: 8.2 Setting Control Type (CNT)

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see
the following.

» Contact input assignment: 12.1 Setting Contact Input Function

Contact output assignment: 12.2 Setting Contact Output Function

Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

vYvyy
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B Loop Control for Backup Function Block Diagram

Equipped as standard

PV input

Input type IN )

Input unit UNIT )

(For Detailed model)

Remote input can be used when
UT55A optional suffix code /A2.
(For Standard model)

Remote input can be used when
UT55A suffix code: Type 2 =7.

Aux. analog (remote) input

Input type D)
Input unit UNIT )

Input range/scale  |(RH, RL(__sDP (" SH, SL )

Analog input bias A.BS
Square root extraction |(_ ASR(_ALC )

[ Analog input filter ] AFL )

T
10-seg. linearizer approx./bias (PmD (An, Bn )

Input range/scale  |(RH, RL(_sbP (_SH, sL )

Analog input bias ABS ;

Square root extraction | ASR(_ALC )

[ Analog input filter | AFL )

T
10-seg. linearizer approx./bias (PmD (An, Bn )

Communication
*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

O

(For Detailed model)
UT55A/UT52A optional suffix

code /R1 or /RCH1 is necessary.
(For Standard model)

UT55A suffix code: Type 2 =1, 2,
4, 5, or 7; UT52A suffix code: Type
2 =1 or 2is necessary.

Output tracking input
(Manipulated output from host)

1 Universal input (E1-terminal area) :
i can be used when UT55A/UT52A |
+ optional suffix code /U1 or /DR.  :
: However, DI16 does not exist. !

Input type IN )

Input unit UNIT )

(For Detailed model)

DI16 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.
(For Standard model)

DI16 is equipped when UT55A suffix
code: Type 2=1,2,4,5,0r 7; UT52A
suffix code: Type 2 =1 or 2.

Contact inputs

r

olelole

No function
is assigned
to DI3.

Input range/scale

(RH,RL(__spP (sH,sL )

Analog input bias A.BS

Square root extraction ASR( ALC

[ Analog input filter | AFL )
;

10-seg. linearizer approx./bias (Cpmp( An,Bn )

Y

Y

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A

10-seg. linearizer approx.Jbias|(__PMD (_An, Bn )

PV input bias BS )
PV input filter FL

o ._._...CcOoMm;
Aux. |nput &
RMS
o)
Ratio bias computation
LOCAL

O

REMOTE
2

\

R/L N

SP limiter

Target setpoints 1 to 8 SPNO SP
(SPH, SPL)

I
[ SP ramp rate

[@PrONR(CTMU )

PV display Y SPdisplay

| Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Input error preset output | EPO )

(_OH, OL

Output limiter
Normal

O
When sensor
burnout occurs

MPON

Manual preset output

Manual operation

Output limiter
!

OH, OL

AUTO (ON)/MAN (OFF) switch

Output trackin

g input

Presetoutput (PO )

OLMT MANO

AUTO
Output limiter )( OH, 0L )

Output tracking switch (Tracking at ON)

STOP (ON)/RUN (OFF) switch

* After the control output terminal is specified by the parameter OT,

[ Output terminal assignment]( OT ) other current output terminals can be used as retransmission output.

T [OUT retransmission output | Equipped as standard Equ

ipped as standard
Alarm

Output ladder calculation program (signal goes to

(o1Rs ) RET retransmission output |
(X,E (RS )
. Q O

the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting

S e 6 .

24V loop
power supply

W
10-seg. linearizer approx /bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias

Split computation |(_ OUH( OU.L )

(CPMD (A Bn ) _
Split computation - E
(RETH( RETL )E_—E,
g_c
>
a
@ ’
Relay Current or Current

-

Software User’s Manual.

Heater break alarm

Alarm 2
(PV low limit)
FAIL

Heater break Heater break
alarm 1 alarm 2

voltage pulse
(Current when retransmission output) ’

() Parameter

’ —> Analog signal > Contact signal

Function
<> Front panel key
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m Heating/cooling Loop Control for Backup Function Block Diagram

Equipped as standard

PV input
Input type IN )
[ Input unit |ConT )

(For Detailed model)

Remote input can be used when UT55A
optional suffix code /A2.

(For Standard model)

Remote input can be used when UT55A
suffix code: Type 2=7.

Aux. analog (remote) input *1: RS-485, Ethernet, PROFIBUS-DP,

Input type IN )

[ Input unit [ @D

Communication

DeviceNet, CC-Link

Universal input (E1-terminal area)
1 can be used when UT55A/UT52A
1 optional suffix code /U1 or /DR.

i However, DI16 does not exist.

T T
Input range/scale  |(RH, RL(__sDP (_SH, SL ) Input range/scale  |(RH, RL(_ sbP (_SH, sL )

[ Analog inputbias | ABS )
T

Square root extraction |(_ A.SR( A.LC

[ Analog input filter | AFL )
T

10-seg. linearizer approx /bias|(__PMD (_An, Bn )

[ Analog inputbias | ABS )
T

Square root extraction [(_ ASR(_ALC

[ Analog input filter | AFL )
T

10-seg. linearizer approx Jbias|(__PMD (_An, Bn )

(For Detailed model)
UT55A/UT52A optional suffix code /R1
or /RCH1 is necesssary.
(For Standard model)
UT55A suffix code: Type 2 =1, 2, 4, 5, or
7; UT52A suffix code: Type 2 =1 or 2
is necesssary.
Output tracking input
(Manipulated output from host)

Input type IN )

[ Input unit [ @D

(For Detailed model)
D116 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

DI16 is equipped when UT55A suffix
code: Type 2=1,2,4, 5, or 7; UT52A
suffix code: Type 2 =1 or 2.

Contact inputs

T

olelels

No function
is assigned

T
Input range/scale  |(RH, RL(_ SDP

(sH,sL) to DI3.

[ Analog inputbias | ABS )
T

Square root extraction [(__ A.SR(__ALC

[ Analog input filter | AFL )
T

10-seg. linearizer approx /bias|(__PMD (_An, Bn )

C

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

Q

Q@
e

10-seg. linearizer approx./bias (pmp(An.Bn)

[ PVinputbias | BS )
PV input filter (C_FL )

Ratio bias computation

REMOTEO LOCAL

Target setpoints 1 to 8 |(_ SPNO(_ SP

CR,

SP limiter

(SPH. 5PD

SP ramp rate UPR, DNR)(_ TMU

PV display SP display

| Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Manual preset output |(_MPON )

AUTO (ONYMAN (OFF) switch

Manual operation

Output tracking input

O
OFF \ /ON

Output tracking is prioritized even if sensor burnout
occurs in the output tracking operation.

"""""""""""" Output limiter OH, OL
]

Output tracking switch (Tracking at ON)

Manual output is prioritized even if
sensor burnout occurs in MAN.

[ Heating/cooling computation ]

- |

I
Heating-side output I|m|ter] [Coolmg side output limiter
Input error preset output | ) l
\—'—1 OH, OL OHc, OLc

Input error preset output [ EPO )

Heating-side preset output When sensoro\\ Normal Normal ,'O When sensor
burnout occurs
STOPO RUN RUN

burnout occurs POC

[ Cooling-side preset output ]

pSTOP

SIR STOP (ON) /RUN (OFF) switch

STOP (ON)/RUN (OFF) switch

[ Output terminal assignment

b .
(ot D

After the control output terminal is specified by the parameter OT,
other current output terminals can be used as retransmission output.

[OUT retransmission output] [OUTZ retransmission output]

Equipped as standard

RET retransmission output]
RTS

Equipped as standard

Alarm

X}\'O [ Coirs ) Cozmrs ) | O‘ij)
\TI

Output ladder calculahon program (signal goes to the output as is when without Iadder program).

For ladder program see the LL50A Parameter Settlng Soﬂware User 's Manual.

10-seg. I|near|zer approx./bias (PmD (An, Bn )

10-seg. I|near|zer approx./bias (MM)

Split computation OU.H(_ Oou.L Split computation

24V loop
power supply

Heating-side: Heating-side Cooling-side
output output output
@ ‘ ‘
Relay Current or Current or

voltage pulse
(Current when retransmission output)

voltage pulse

(Current when retransmission output) ’

i A BN BN &
O .
[ 10-seg. linearizer approx./bias ]
(ouzA( ouzL) CPMD( AnBn) _i
Split computation -Ei «~E B
(rRetH( rRetL )ES E= 3
) . KEl ©0o w
Cooling-side << <>
output [ a:
Relay Current
O Terminal () Parameter [ ] Function
Legend
—> Analog signal - > Contact signal <> Front panel key
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B Position Proportional Loop Control for Backup Function Block Diagram

(For Detailed model)

Remote input can be used when UT55A
optional suffix code /A2.

(For Standard model)

Remote input can be used when UT55A

Equipped as standard !
suffix code: Type 2 =7.

Communication

(For Detailed model)
UT55A/UT52A optional suffix code /R1
or /RCH1 is necessary.
(For Standard model)
UT55A suffix code: Type 2 =1, 2, 4, 5,
or 7; UT52A suffix code: Type 2 =1 or 2
is necessary.

Output tracking input

(For Detailed model)

D116 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.
(For Standard model)

D116 is equipped when UT55A suffix
code: Type 2=1,2,4, 5, or 7; UT52A
suffix code: Type 2 =1 or 2.

PV input Aux. analog (remote) input *1: RS-485, Ethernet, PROFIBUS-DP, (Manipulated output from host) Contact inputs
DeviceNet, CC- Llrllg _____________________________
! Universal input (E1-terminal area) [ ‘
; can be used when UT55A/UT52A DI1 @ @
1 optional suffix code /U1 or /DR. !
: i However, DI16 does not exist,
Input type C N D Input type C_ N D Input type C N D)
- - ' - No function
[ Inpu‘t unit |[Conm ) [ Input unit [ @GS [ Input unit [ @ENED) is assigned
Input range/scale  |(RH, RL(__sDP (_SH, SL ) Input range/scale (CRH, R SDP (SH,SL ) ! Input range/scale (RH,RLC_sbP (SH,sL) to DI3.
[ Analog input bias J(_ABS ) Analog |nput bias | ABS ) Analog |nput bias J(ABS )
T 1
Square root extraction |(_ A.SR(_A.LC Square root extraction |(__ A.SR(_ALC Square root extraction |(__ A.SR(_ALC
[ Analog input filter ] AFL ) [ Analog input filter | AFL ) [ Analog input filter | AFL )
T T ' T
10-seg. linearizer approx./bias (__PMD( An,Bn ) 10-seg. linearizer approx./bias (__PMD( An,Bn ) 10-seg. linearizer approx./bias (_PMD( An,Bn )
\'J
Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’'s Manual.
A

10-seg. linearizer approx./bias (PMD (An, Bn )

PV input bias BS )
PV input filter ( FL )

T—‘

Remote input filter | RFL )

LOCAL

Target setpoints 1 to 8 [(_ SPNO SP )

SP limiter

(SPH, SPL)

SP ramp rate UPR, DNR)(__ TMU

PV display Y SPdisplay

| Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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In Manual operation, the relay turns on while the A burnout occurs
or V key is pressed. Output limiter does not work.

Manual operation
MAN

Output limiter

[Input error preset output K EPO )
l

Normal

O
When sensor

In Estimating-type position proportional control, the limiter function
does not work on output operation.

The reverse-signal relay turns on when being limited by low limit.
The direct-signal relay turns on when being limited by high limit.

AUTO (ONYMAN (OFF) switch

Output tracking input

Output tracking switch (Tracking at ON)

Preset output PO

RUN

O
STOP™,

STOP (ON)/RUN (OFF) switch

Position Proportional Computation Output cannot be calculated by ladder program.

Equipped as standard

Equipped as standard Equipped as standard

OUT retransmission output ] [ RET retransmission output ] Alarm

J\(oms) J\(RTS)

{0

Output ladder calculation program (signal goes to the output as is when without ladder program)

For ladder program, see the LL50A Parameter Settlng Software User s Manual.

24\ loop
power supply

10-seg. linearizer approx./bias 10-seg. linearizer approx./bias

Relay output

|

Feedback input ¢

Valve position sliding
resistor or current

OU.H

Direct/reverse signal

Current

Motor-operated valve

PMD (_ An, Bn PMD (_ An, Bn
Split computation Split computation -E «E
ou.L (RETH(_RETL )E=i E3f =
32 38 F
g g
Current
’ O Terminal () Parameter [ ] Function
Legend
’ —>  Analog signal > Contactsignal <> Front panel key
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8.1 Setting Control Mode (CTLM)

8.1.6 Loop Control with PV Switching, Heating/cooling Loop Control with PV
Switching, and Position Proportional Loop Control with PV Switching

Setting Details

Parameter

Name
symbol

Display
level

Setting range

Menu symbol

CTLM Control mode

SGL: Single-loop control

CAS1: Cascade primary-loop
control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

BUM: Loop control for backup

PVSW: Loop control with PV
switching

PVSEL: Loop control with PV
auto-selector

PVHD: Loop control with PV-hold
function

CTLEED

CAUTION

» Some parameters will be initialized if the control mode (CTLM) is changed.
* When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes use two PV inputs, which are switched according to input contact

signals or measurement ranges.

Loop control with PV switching can be used for Standard type or Heating/cooling type

controller.

Heating/cooling loop control with PV switching can be used for Heating/cooling type

controller.

Position proportional loop control with PV switching can be used for Position proportional

type controller.

» PID control and Heating/cooling control: 8.2 Setting Control Type (CNT)

Description about Loop control with PV switching
» PV range: 7.6 Adjusting PV Range for Loop Control with PV Switching
» Switching action: 7.7 Setting PV Switching Methods of Loop Control with PV Switching

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see

the following.

» Contact input assignment: 12.1 Setting Contact Input Function

vyy

Contact output assignment: 12.2 Setting Contact Output Function
Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

IM 05P01C31-01EN
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H Loop Control with PV Switching Function Block Diagra

(For Detailed model)
UT55A/UT52A optional suffix code /R1 or
/RCH1 is necessary.

(For Standard model)
UT55A suffix code: Type 2 =1, 2,4, 5, or 7;
UT52A suffix code: Type 2 =1or2is

necessary.
Equipped as standard Aux. analog (remote) input (E1-terminal area)
PV input 1 PV input 2
[ Input type [N [ Input type [ GETD)
T

T
Input unit C unNIT ) [ Input unit [@ETGED)

SDP )
Input range/scale  |(RH, RL SH SL) Input range/scale (RH, RL > Ss0)

Analog input bias A.BS Analog input bias ABS )

Square root extraction |(_ A.SR(__ALC ) |Square root extraction |(_ A.SR(_ALC

Analog |nputf||ter (@YD) [ Analog |nputf||ter |[CAFD

10 -seg. Ilneanzerapprox/blas( PMD (_An, Bn ) [10-seg. ||near|zerapprox/b|as( PMD (_An, Bn )

m

Universal input (E1-terminal area) can be used .
+ when UT55A/UT52A optional suffix code /U1.
' However, DI16 does not exist. :

For the model with optional suffix code /DR:
Remote input with direct input (E1-terminal area)
. can be used when !
 UT55A suffix code: Type 2 =1,2,4,5,or7and !
i with optional suffix code /DR; .
1 UT52A suffix code: Type 2 = 1 or 2 and
1 with optional suffix code /DR. !

However, DI16 is to be deleted.

(For Detailed model)

Remote input can be used when
UT55A optional suffix code /A2.
(For Standard model)

Remote input can be used when
UT55A suffix code: Type 2 =7.

Aux. analog (remote) input

[ Input type [ GETD)
T
[ Input unit ] UNIT )
Input ran‘ge/scale (RH, RL SDP_)
: SH, SL )
Analog input bias ABS )
Square root extraction [(_ A.SR( A.LC

[ Analog input filter | AFL )

10-seg. linearizer approx./bias (pmp( An,Bn)

(For Detailed model)
D116 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

DI16 is equipped when UT55A suffix
code: Type 2=1,2,4,5, or 7; UT52A
suffix code: Type 2 =1 or 2.

Contact inputs

I 1

No function
is assigned
to DI3.

Q

Q

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

A

;i

|

|

RSP terminal input (ON)/PV terminal input (OFF) switch

[ PV switching |
(Cpvac(PVHLC PVLL )
PUNI(_ PDP(PRH, PRL

COM *1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

10-seg. linearizer approx./bias|(__PMD (_An,Bn ) Aux. input

[ PVinputbias | BS ) RMS ,

o)
PV input filter FL

Remote input filter

RFL |

LOCAL

Target setpoints 1 to 8 [(_ SPNO SP )

PV display SP

Control computation

SP limiter

SPH, SPL

SP ramp rate UPR, DNR)(_ TMU
display

(N1.LD) @poW [o3uo) Bunjas L'
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Output limiter [ COH, 0L )

Inputerrorpresetoutput[ EPO )

Normal

When sensor burnout occurs O\

MPON

Sensor burnout occurs when PV or RSP input burnout occurs.
However, burnout is not detected if input is not connected.

Manual preset output
Manual operation

[ Outputlimiter [0, 0L) COLMT D yay
O
\

AUTO (ONYMAN (OFF) switch

Preset output PO

STOP (ON)/RUN (OFF) switch

* After the control output terminal is specified by the parameter OT,

lOUtpUt terminal assignment KL) other current output terminals can be used as retransmission output.
T [OUT retransmission output] Equipped as standard Equipped as standard

O1RS RET retransmission output ] Alarm

QO Q e

Output ladder calculation program (signal goes to t_he output as is when without ladder program). For ladder program, see the LL50A Parameter Setting_Soﬂwa_re User_'s Manual.

\/
10-seg. linearizer approx./bias|(__PMD (_An,Bn ) 10-seg. linearizer approx./bias

24V loo - - CpvD( An,Bn)
power sup,;)nly Split computation oUH(C ou.L ’—‘E‘n, Bn = =
Split computation ~£E NE wE
(RETHCRETL DEg) £5i Eg
Sc 88 8=
<S> <>
a a a

Heater break alarm

Heater break Heater break

:] Function

Relay Current or Current alarm 1 alarm 2
voltage pulse
(Current when retransmission output) ’ O Terminal C) Parameter
Legend

’ —> Analog signal - > Contact signal

<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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m Heating/cooling Loop Control with PV Switching Function Block Diagram

(For Detailed model)
UT55A/UT52A optional suffix code /R1 or /RCH1
is necessary.

(For Detailed model)
. Remote input can be used when

(For Detailed model)
DI16 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model) a Universal input (E1-terminal area) can be used : 1 UT55A optional suffix code /A2.
UT55A suffix code: Type 2 =1, 2,4, 5, 0r 7; i when UT55A/UT52A optional suffix code /U1. ! (For Standard model) (For Standard model) .
UT52A suffix code: Type 2 = 1 or 2 is necessary. i However, DI16 does not exist. DI16 is equipped when UT55A suffix code:
: ’ i Remote input can be used when Type 2= 1,2, 4, 5, or 7; UT52A suffix code:
Equipped as standard Aux. analog (remote) input (E1-terminal area) voe DIl UT5A suffix code: Type 2 = 7. Type 2 = 1'0r'2 r ’ :
PV input 1 PV input 2 For the model with optional suffix code /DR: Aux. analog (remote) input Contact inputs
' Remote input with direct input (E1-terminal area) . T !
i can be used when
1 UT55A suffix code: Type 2=1,2,4,5,or7and | @ @ @
+ with optional suffix code /DR; H
+ UT52A suffix code: Type 2 =1 or 2 and
Input type IN Input type IN with optional suffix code /DR. Input type IN )
[ Input unit |[ConT ) [ Input unit [ @D i However, DI16 is to be deleted. b Input unit [ @D )
T soP ) T C8DP ) | Permermmmemmems T 5o ) No function
Input range/scale  |(RH, RL Input range/scale  |(RH, RL, Input range/scale  |(RH, RL> is assigned
cale | SH, SL ) SH,SL ) SH,SL ) to DI3
[ Analog inputbias_|(_ABS ) [ Analog input bias_J(_ABS ) [ Analog inputbias | ABS ) ’
T T T
Square root extraction |(__A.SR( ) | Square root extraction [(_ A.SR( ) Square root extraction |(__A.SR(_ ALC
Analog input filter |CAFL ) [ Analog input filter [CAFC ) [ Analog input filter | AFL )
10 -seg. hneanzer approx.Jbias|(__PMD (__An, Bn ) [10-seg. Imeanzer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias|(__PMD (_An, Bn )
hd hd
l Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
e}
l i ! RSP terminal input (ON)/PV terminal input (OFF) switch
[ PV switching ‘
(pv2c(PVHLC PVLL ) com 1: RS-485, Ethernet, PROFIBUS-DP,
P.UNIC_ PDP(P.RH, PRL o) DeviceNet, CC-Link
Remote input filter RFL
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) Aux. input o
PVinputbias | BS ) RMS
PV input filter FL
Target setpoints 1 to 8 SPNO SP
REMOTE LOCAL
RL "
SP limiter SPH, SPL
[
[ SPramprate  |@PR DNR(__TMU )
PV display { SPdisplay

Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Manual preset output

Manual operation

MPON

AUTO

Manual output is prioritized even if
sensor burnout occurs in MAN.

Input error preset output [( )

AUTO (ON)/MAN (OFF) switch

l Heating/cooling computation ]

[Heatlng side output I|m|ter] [Coolmg side output limiter

OH, OL OHc, OLc

Input error preset output [ EPO

Normal

Normal

Heating-side preset output
PO )

When sensorox\
burnout occurs

When sensor

[Cooling—side preset output ]

burnout occurs

POc

RUN

RUN

STOP
o}

STOP (ON)/RUN (OFF) switch

OSTOP

3 STOP (ON)RUN (OFF) switch

Output terminal assignment

ot D * After the control output terminal is specified by the parameter OT,

other current output terminals can be used as retransmission output.

f lOUT retransmission output ] [ OUT2 retransmission output]

Cotrs ) (_O2Rs )

Equipped as standard Equipped as standard

RET retransmission output ]
RTS

a
\'J

Output ladder calculatlon program (signal goes to the output as is when without Iadder program). For ladder program see the LL50A Parameter Settlng Software User s Manual.

l N i/)
\TI

Y

Alarm

10-seg. Imeanzer approx./bias|(__PMD (_An,Bn ) 10-seg. Imeanzer approx./bias|(__PMD (_An, Bn ) [10-seg. linearizer approxrlbias]
24 V loo| ( g )
power supF:)Iy Split computation ouH( ou.L Split computation ou2H( ouzL ) PMD{ An, Bn = = =
Split computation ~E ~E oFf
E€ci € €c
(_RETH(_ RET.L )E_CE” 5—5 58
Heating-side | Heating-side Cooling-side Cooling-side LS < <>
output output output output e —i e
@ ‘ ‘ @ @ @
Relay Current or Current or Relay Current
voltage pulse voltage pulse
(Current when retransmission output) (Current when retransmission output) ’ O Terminal C) Parameter :] Function
Legend
’ —> Analogsignal - > Contact signal C> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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m Position Proportional Loop Control with PV Switching Function Block Diagram

(For Detailed model)
UT55A/UT52A optional suffix code /R1 or
/RCH1 is necessary.

(For Standard model)

(For Detailed model)
DI16 is equipped when UT55A/UT52A

(For Detailed model) optional suffix code /R1 or /RCH1.

Remote input can be used when

UTS5A suffix code: Type 2=1,2,4,5,0r7; 7 UT55A optional suffix code /A2. (For Standard model)
UT52A suffix code: Type 2=1or 2 is NI . (For Standard model) DI16 is equipped when UT55A suffix
necessary. i Universal input (E1-terminal area) can be used | Remote input can be used when code: Type 2 =1, 2,4, 5, or 7; UT52A
Equipped as standard Aux. analog (remote) input (E1-terminal area) + when UT55A/UT52A optional suffix code /U1. UT55A suffix code: Type 2 =7. suffix code: Type 2 =1 or 2.
PV input 1 PV input 2 .HoweverDH6d°esn0teX'St Aux. analog (remote) input Contact inputs
For the model with optional suffix code /DR: [ ‘
Remote input with direct input (E1-terminal area) @ @ @
1 can be used when !
UT55A suffix code: Type 2=1,2,4,5,or7and !
N N + with optional suffix code /DR; H N
l input type _|C ) l input type _|C ) ! UT52A suffix code: Type 2 = 1 or 2 and 5 l inputtype _|C ) No function
Input unit C_uNIT ) [ Input unit [@EIGED) i with optional suffix code /DR. | Input unit [@RGED) is assigned
SDP : ! L SDP to DI3.
Input range/scale  |(RH, RL SH SL) Input range/scale (RH, RL > Sh SLS ! However, DI16 is to be deleted. : Input range/scale  |(RH, RL SH,SLS
Analog input bias  |(_ ABS ) Analog input bias  |(_ ABS ) emmmmmmmmmmmmmmmmmmmmmsmommmsmmmnmmnnnees Analog input bias | ABS )
Square root extraction |(__ A.SR(_ ALC ) |Square root extraction |(_ A.SR(_ALC Square root extraction [(_ A.SR(__ALC
Analog input filter (@D [ Analog input filter |[CAFD [ Analog input filter | AFL )
10 -seg. I|near|zer approx./bias|(__PMD (_An, Bn ) {10-seg. ||near|zer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias|(__PMD (_An,Bn )
hd hd
l Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A
l i ! RSP terminal input (ON)/PV terminal input (OFF) switch

[ PV switching ‘
(pvac(PVHLC PVLL )

COM *1: RS-485, Ethernet, PROFIBUS-DP,
0 DeviceNet, CC-Link

Target setpoints 1 to 8 |(_ SPNO SP )

P.UNI P.DP (P.RH, P.RL
Remote input filter RFL 3
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) Aux. input O
[ PVinputbias | BS ) RMS
PV input filter (_FL
REMOTE LOCAL
RL S

PV display SP

Control computation

SP limiter (SPH, SPL)
SP ramp rate UPR, DNR)(_ TMU

display

(N1.LD) @poW [o3uo) Bunjas L'
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Output limiter OH,OL )

In Estimating-type position proportional control, the limiter function
does not work on output operation.

The reverse-signal relay turns on when being limited by low limit.
The direct-signal relay turns on when being limited by high limit.

Input error preset output [ EPO )

0o Normal
When sensor burnout occurs ™,

In Manual operation, the relay turns on while the A
or V key is pressed. Output limiter does not work.

Manual operation
MAN

AUTO (ON)/MAN (OFF) switch

Preset output PO

RUN

STOP (ON)/RUN (OFF) switch

Equipped as standard

Equipped as standard

OUT retransmission output]

[ RET retransmission output]

Position Proportional Computation Output cannot be calculated by ladder program.

i(m%)

RTS

Equipped as standard

Output ladder calculation program (signal goes to the output as is when without ladder program) For ladder program, see the LL50A Parameter Settlng Software User 's Manual.

( HY ) | 10-seg. I|near|zerapprox/b|as

O
10-seg. linearizer approx./bias

Slgnal comparison

H relay

24 V loop
power supply

DB C PvD( An,Bn )
A key) Split computation

PMD ( An, Bn

Split computation

‘_E NE WE
ES Es ES
Sz 508 S&
<SP <5 <
o o 3

ouH(C ouL ((RETH(_RETL )
Relay output
¢Direct/reverse signal
Motor-operated valve Current Current
Valve position sliding ’
resistor or current O Terminal
Legend
—> Analog signal

() Parameter

"""" > Contact signal

:] Function
<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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8.1 Setting Control Mode (CTLM)

8.1.7 Loop Control with PV Auto-selector, Heating/cooling Loop Control with
PV Auto-selector, and Position Proportional Loop Control with PV Auto-
selector

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

SGL: Single-loop control

CAS1: Cascade primary-loop control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

BUM: Loop control for backup

PVSW: Loop control with PV
switching

PVSEL: Loop control with PV
auto-selector

PVHD: Loop control with PV-hold
function

CTLM Control mode STD CTLED

CAUTION

« Some parameters will be initialized if the control mode (CTLM) is changed.
*  When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes automatically select or calculate the larger, the smaller, the
average, or difference of multiple (two to four) PV inputs for control.

Loop control with PV auto-selector can be used for Standard type or Heating/cooling type
controller.

Heating/cooling loop control with auto-selector can be used for Heating/cooling type
controller.

Position proportional loop control with auto-selector can be used for Position proportional
type controller.

» PID control and Heating/cooling control: 8.2 Setting Control Type (CNT)

Description about Loop control with PV auto-selector
» Input selection: 7.4 Using Larger, Smaller, Average, or Difference of Two to Four Inputs as PV

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see
the following.

» Contact input assignment: 12.1 Setting Contact Input Function

Contact output assignment: 12.2 Setting Contact Output Function

Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

vYvyy

IM 05P01C31-01EN 8-47
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B Loop Control with PV Auto-selector (2 inputs) Function Block Diagram

(For Detailed model)
UT55A/UT52A optional suffix code /R1 or
/RCH1 is necessary.

(For Detailed model)
D116 is equipped when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model) Tine=cemmeccssccccccnccscnneccnaaccnaanaaconaan. 3
UT55A suffix code: Type 2=1, 2,4, 5,0r 7; Universal input (E1-terminal area) can be used . (For Standard model)
UT52A suffix code: Type 2 = 1 or 2 is necessary. | when UT55A/UT52A optional suffix code /U1. DI16 is equipped when UT55A suffix code: Type
Equipped as standard Aux. analog (remote) input (E1-terminal area) IHoweverDI‘IGdoesnote)qst [, ? :r12’ 2,4,5, or 7; UT52A suffix code: Type 2 =
PVinput 1 PV input 2 ! For the model with optional suffix code /DR: ; Contact inputs
Remote input with direct input (E1-terminal area) : : ‘
i can be used when @ @
UT55A suffix code: Type 2=1,2,4,5,or7and !
+ with optional suffix code /DR; H
+ UT52A suffix code:Type 2 = 1 or 2 and H i
Input type N D Input type N D) ! with optional suffix code /DR. : No function
CuNT ) [ Input unit [ @GED) : Is aesigned
Input unit nput un! SDP i However, DI16 is to be deleted. H g)”DGIs and
Input range/scale  |(RH, RL, SH SL ) Input range/scale (_(RH, RL: SH. SL ) Bl el )
Analog input bias  |(_ A.BS Analog input bias A BS
Square root extraction [(_ ASR(_ A ) | Square root extraction |(_ A.SR(_A.LC
[ Analog input filter ] AFL ) [ Analog input filter | AFL )
T T
10-seg. linearizer approx./bias |(__PMD (_An, Bn ) [10-seg. linearizer approx./bias|(__PMD (_An, Bn )g
hd
l Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

L T

[PV auto-selector (Max., Min., Ave., Diff.) ]( PV.AS )
P.UNI

P.DP(P.RH, P.RL

*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

10-seg. linearizer approx /bias|__PMD (_An, Bn )

[ PVinputbias | BS )

PV input filter FL

PV display

Ratio bias computation

SP display

Control computation

com
(®)
Target setpoints 1 to 8 |(_ SPNO SP )
REMOTE LOCAL
RIL N,
SP limiter (SPH, SPL)

SP ramp rate UPR, DNRX__ TMU

(N1.LD) @poW [o3uo) Bunjas L'
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Output limiter

Input error preset output ]( EPO )

Normal

When sensor O\

burnout occurs

Sensor burnout occurs when PV or RSP input burnout occurs.
However, burnout is not detected if input is not conncted.

Manual preset output [(_MPON )

Manual operation
Output limiter (_OH, OL OLMT ) MAN
o}

)

AUTO (ON)MAN (OFF) switch

Preset output PO )

STOP (ON)/RUN (OFF) switch

* After the control output terminal is specified by the parameter OT,
other current output terminals can be used as retransmission output.

[Output terminal assignment KL)

61-8

[OUT retransmission output]

Equipped as standard

Equipped as standard

O1RS RET retransmission output]
X (_RTS )

. hd hd
Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting
A A
.

24V loop
power supply

10-seg. linearizer approx.oias|(__PMD (_ An, Bn ) 10-seg. linearizer approx./bias

@‘

gy S g B

Alarm

Software User’s Manual.

Split computation oUH( OUL CpvoCAnBn) N Heater break alarm
Split computation -E ~ E wE
(RETHCRETL DEg Esi Ef
SF §0i S&E
S <5 <
a o S

Heater break Heater break
alarm 1 alarm 2

Relay Current or Current
voltage pulse
(Current when retransmission output) ’ O Terminal
Legend
—> Analog signal

() Parameter

"""" > Contact signal

:] Function
<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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B Heating/cooling Loop Control with PV Auto-selector (2 inputs) Function Block Diagram

Equipped as standard

(For Detailed model)

UT55A/UT52A optional suffix code /R1 or /RCH1

is necessary.

(For Standard model)

UT55A suffix code: Type 2=1, 2,4, 5,0r7;

UT52A suffix code: Type 2 = 1 or 2 is necessary.
Aux. analog (remote) input (E1-terminal area)

Universal input (E1-terminal area) can be used
i when UT55A/UT52A optional suffix code /U1. i
: However, DI16 does not exist. :

(For Detailed model)

D116 is equipped when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)

D116 is equipped when UT55A suffix code: Type 2 =
1,2, 4,5, or 7; UT52A suffix code: Type 2 =1 or 2.

PVinput 1 PVinput 2 i For the model with optional suffix code /DR: Contact inputs
Remote input with direct input (E1-terminal area) . [ ‘
1 can be used when @ @
1 UT55A suffix code: Type 2=1,2,4,5,0or7and |
+ with optional suffix code /DR; H
+ UT52A suffix code:Type 2 =1 or 2 and H .
Input type N D Input type (D) ! with optional suffix code /DR. : No function
[ Input unit @D [ Input unit [ @NIGED) : : is assigned
Y SEED) i soP ) i However, DI16 is to be deleted. : E’l?é?’ and
Input range/scale |(RH. RL>— 7= 9 [__Input range/scale (RH,RL D :
[ Analog input bias | ABS ) [ Analog inputbias | ABS )
T T
Square root extraction |(_ASR(_ALC ) |Square root extraction [ A.SR(_A.LC
[ Analog input filter | AFL ) [ Analog input filter | AFL )
10-seg. linearizer approx./bias|(__PMD (_An. Bn ) [10-seg. linearizer approx./bias|(__PMD (_An,Bn ) |
\lJ
J Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

Q

[PV auto-selector (Max., Min., Ave., Diff.) ]( PVAS )

P.UNI

P.DP (P.RH, P.RL

10-seg. linearizer approx /bias|(__PMD (_An, Bn )

*1: RS-485, Ethernet, PROFIBUS-DP,

[ PVinputbias | BS ) DeviceNet, CC-Link CM
PV input filter FL

Ratio bias computation

REMOTEO LOCAL

Target setpoints 1 to 8 SPNO SP

\

R/L N

SP limiter

SPH, SPL

SP ramp rate UPR, DNRX__ TMU

PV display SP display
| Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Manual preset output |(_MPON )

Manual operation

MAN AUTO

AUTO (ON)MAN (OFF) switch

Manual output is prioritized even if [Heatlng/coolmg computauon]

sensor burnout occurs in MAN. ®
P—— . e . Sensor burnout occurs when PV or RSP
Input error preset output ( EPO ) [Heatmg side output Ilmlter] [Coolmg side output limiter Error preset output EPO input burnout ocaurs.

OH, OL OHc, OLc

Heating-side preset output \é\lhen sensorO\\ Normal Normal /O\évhen sensor [Cooling-side preset output | is not conncted.
- urnout occurs urnout occurs POC
STOPO RUN RUN OSTOF’

SIR ./ STOP (ON)/RUN (OFF) switch

However, burnout is not detected if input

/ STOP (ON)/RUN (OFF) switch

C ot ) * After the control output terminal is specified by the parameter OT,

l Output terminal assignment other current output terminals can be used as retransmission output.

P [OUT retransmission output ] [OUTZ retransmission output]

i Equipped as standard Equipped as standard
o [ Cors ) (Cozms ) | o RET retransmission output | Alarm
QE' \fp RTS ; i 3
19 A9 \9 ’—’—

Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A )\ H : : :

Y Y %

i [10-seq. linearizer approx./bias |(__PMD (_An, Bn ) 10-seg. linearizer approx./bias [__PMD (_An, Bn ) [10-seg. Iinearizerapprox./bias]
pozvee\r/slflc;;%ly Split computation OUH( ou.L Split computation | OU2.H(_ ou2.L ) (CPMD( An,Bn ) = - =
Split computation ~Ei QEI »E
(RETH(_RETL JES! £3i £S5,
; 3= 5o 3=
Heating-side; Heating-side Cooling-side Cooling-side! g <i g
output 'y output output output y ~ ~ ~

‘ ’ ’ ‘ @ @ @
Relay Current or Current or Relay Current
voltage pulse voltage pulse
(Current when retransmission output) (Current when retransmission output) ’ O Terminal C) Parameter :] Function
Legend

—> Analog signal > Contact signal

<> Front panel key

suoioun4 [o13uU0H
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B Position Proportional Loop Control with PV Auto-selector (2 inputs) Function Block Diagram

(for Detailed model)
UT55A/UT52A optional suffix code /R1 or /RCH1

(for Detailed model)
DI16 is equipped when UT55A/UT52A optional

is necessary. 7 suffix code /R1 or /RCH1.
(for Standard model) (for Standard model)
UT55A suffix code: Type 2= 1,2, 4, 5, or 7; ron oo Temsenessesoanoeoenoens s DI16 is equipped when UT55A suffix code: Type
UT52A suffix code: Type 2 = 1 or 2 is necessary. + Universal input (E1-terminal area) can be used 2=1,2,4,5,or 7; UT52A suffix code: Type 2 = 1
Equipped as standard Aux. analog (remote) input (E1-terminal area) + when UT55A/UT52A optional suffix code /U1. or2.
PV input 1 PV input 2 . However, DI16 does not exist Contact inputs
For the model with optional suffix code /DR: [ ‘
Remote input with direct input (E1-terminal area) @ @
1 can be used when !
UT55A suffix code: Type 2=1,2,4,5,or7and |
Input type C N D Input type IN 1 with optional suffix code /DR; : No function
[ Inputtype | Pl ve ! UT52A suffix code:Type 2 = 1 or 2 and ; is assigned
[ Input unit ]( UNIT ) [ Input unit ]( UNIT ) 1 with optional suffix code /DR. : to DI3 and
DI : DI16.
Input range/scale (RH,RL SH SL ) Input range/gcale (RH.RL~ SH SL )| i However, DI16 is to be deleted. :
[ Analog |nput bias | ABS ) Analog |nput bias | ABS ) bbb bbb bbbt
Square root extraction |(__A.SR( ) Square root extraction |(_ A.SR(ALC
[ Analog input filter ] AFL ) [ Analog input filter | AFL )
T T
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) [10-seg. linearizer approx./bias |(__PMD (_An, Bn )g
\TI
Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
S

Q

[PV auto-selector (Max., Min., Ave., Diff.) | PV.AS )
P.UNI

P.DP(P.RH, P.RL,

10-seg. linearizer approx./bias (PmD( An,Bn )

*1: RS-485, Ethernet, PROFIBUS-DP,

PV input bias BS ) DeviceNet, CC-Link
PV input filter ( FL )

PV display

Ratio bias computation

REMOTE
QO

com

LOCAL

R/L \

Target setpoints 1to 8 |(_SPNO(__sP_ )
(SPH. SPL)

SP limiter

l

I
SP ramp rate |GPrR DNR MU )

; SP display

| Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Input error preset output [(_ EPO

Outpu

[Con o)

t limiter

In Manual operation, the relay turns on while the A
or V key is pressed. Output limiter does not work.

Manual operation

Q
When sensor ™,
burnout occurs

Preset output PO

Normal

In Estimating-type position proportional control, the limiter function
does not work on output operation.

The reverse-signal relay turns on when being limited by low limit.
The direct-signal relay turns on when being limited by high limit.

Sensor burnout occurs when PV or RSP input burnout occurs.
However, burnout is not detected if input is not conncted.

AUTO (ON)MAN (OFF) switch

Position Proportional Computation Output cannot be calculated by ladder program.

STOP (ON)/RUN (OFF) switch

Equipped as standard

Equipped as standard

Equipped as standard

OUT retransmission output]

[RET retransmission output]

Alarm

e

IL ( O1Rs ) ,L C RTs )
% >

Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

5

s __#&

24V loop
power supply

Feedback input ¢

L relay

(V key) v

Signal comparison

e}
10-seg. linearizer approx./bias

A
10-seg. linearizer approx./bias

i Hrelay

¥ (Akey)

A

Relay output

f

( PMD( An, Bn P .

Split computation Split computation -E o E o.E
(ReTH( ReTL )ES E=l E§

SZ ©8 S&

s <5 <

o o o

( PMD( An,Bn )

Direct/reverse signal

Current

Motor-operated valve
Valve position sliding

resistor or current }

Current

’ O Terminal

Legend
’ —> Analog signal

() Parameter

"""" > Contact signal

Function
<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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B Loop Control with PV Auto-selector (4 inputs) Function Block Diagram (only for UT55A)

(For Detailed model) UT55A optional suffix code /R1 is necessary.

' Universal input (E1-terminal area) can be used when UT55A
H optlonal suffix code /U1. However, DI16 does not exist.

Necessary for Loop control with PV auto-selector for 3 inputs or 4 inputs

T

(For Detailed model) When UT55A
- optional suffix code /A2.

1

(For Detailed model) When UT55A
optional suffix code /A4 or /ACA4.

(For Detailed model)

DI16 is equipped when UT55A optional suffix code /R1.
DI26 is equipped when UT55A optional suffix code /A2.
DI46 is equipped when UT55A optional suffix code /A4 or
/ACA4.

' For the model with optional suffix code /DR: Refer to the function
. 1 block diagram of Loop control with PV auto-selector (2 inputs).

(For Standard model) When UT55A
suffix code: Type 2 = 7.

Equipped as standard Aux. analog (remote) input (E1-terminal area) Aux. analog input (E2-terminal area

(For Standard model) When UT55A

suffix code: Type 2 = 7. (For Standard model)

D116 is equipped when UT55A

) Aux. analog input (E4-terminal area)  suffix code: Type 2=1,2, 4,5, or 7.

PV input 1 PV input 2 PV input 3 PV input 4 Contact inputs
I 1
@@ E
Input type IN ) Input type IN ) Input type ( ) Input type ( ) No function
Input unit CuNIT ) [ Input unit [ @D [ Input unit [Conm D Input unit |ConT D its %séiggfzde
SDP SDP SDP_ ) o Lo, ,
Input range/scale ( RH, RL> SH SL ) Input range/scale ( RH, RL> SH, SL) Input range/scale ( RH, RI> SH.SL ) Input range/scale ( RH, RL> SH, SL) and DI46.
Analog input bias A.BS Analog input bias A.BS Analog input bias A.BS Analog input bias  [(_ ABS )
Square root extraction |(_ A.SR(__ALC ) |Square root extraction | A.SR(_ ALC ) |Square root extraction |(_ A.SR(__ALC ) |Square root extraction ASR( ALC
Analog input filter AFL Analog input filter A.FL Analog input filter A.FL Analog input filter A.FL
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) [10-seg. Imeanzerapprox/bms( PMD (_An, Bn ) [10-seg. Imeanzerapprox/bms( PMD (_An, Bn ) [10-seg. linearizer approx./bias |(__PMD (_An,Bn )

Input ladder calculation program (S|gnal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A A

&
¢ ? 7

[PV auto-selector (Max., Min., Ave., Diff.) ]( PVAS )
I

P.UNI(_ P.DP(P.RH, P.RL

Can be used when UT55A suffix code: Type 2 =7 and
not in Loop control with PV auto-selector for 4 inputs.
However, use the LL50A to set remote input.

*1: RS-485, Ethernet, PROFIBUS-DP,

10-seg. linearizer approx./bias (Mﬂ)

PV input bias  |( ) DeviceNet, CC-Link CM
PV input filter (C_FL )

Ratio bias computation

REMOTEO LOCAL

Target setpoints 1 to 8 [(_ SPNO(_ SP

R/L N

REMOTE (ON)/LOCAL (OFF) switch

SP limiter

SPH, SPL

SP ramp rate UPR, DNR)(_ TMU

PV display SP display

Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Error preset output EPO

Q
When sensor

Manual preset output [(_MPON )

Manual operation
Output limiter OH, OL OLMT ) MAN
9]

:

Output limiter

burnout occurs

Sensor burnout occurs when PV, RSP, AIN2, or AIN4 input burnout occurs.
However, burnout is not detected if input is not conncted.

AUTO (ONYMAN (OFF) switch

Preset output PO

STOP (ON)/RUN (OFF) switch

* After the control output terminal is specified by the parameter OT,

[Output terminal assignment]( ot ) other current output terminals can be used as retransmission output.

T [OUT retransmission output] Equipped as standard Equipped as standard

Output ladder calculation program (signal goes to the output as is when without ladder program).

O_J (o1Rs ) RET retransmission output] Alarm
E (C_RTs ) ‘ ‘
Y Q L I

For ladder program, see the LL50A Parameter Setting Software User’s Manual.
A A A &

Q —
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias
pozvf/‘e\r/éz?)‘:)ly Split computation | OU.H( ou.L ) (C_Pmp( An.Bn ) = _ =
Split computation ~Ei (Ei »E
(RETH( RETL JE<i g3i E=<
59 £2 5O
8= ©of S
S <> <>
53 3 a

ouT

Relay

Heater break

Current or

Heater break alarm

Heater break

alarm 1 alarm 2

Current
voltage pulse
(Current when retransmission output) ’

O Terminal () Parameter
Legend

’ —> Analog signal > Contact signal

:] Function
<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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m Heating/cooling Loop Control with PV Auto-selector (4 inputs) Function Block Diagram (only for UT55A)

(For Detailed model) UT55A optional suffix code /R1 is necessary.

{Universal input (E 1-terminal area) Gan be used whon UT55A:  Necessary for Loop control with PV auto-selector for 3 inputs or 4 inputs (For Detailed model)

'optlonal suffix code /U1. However, DI16 does not exist. H T 1

DI16 is equipped when UT55A optional suffix code /R1.
DI26 is equipped when UT55A optional suffix code /A2.

(For Standard model) UTS5A suffix code: Type 2°= 1,3 4.5 or 7 ié mecessary.  (For Detailed model) When UT55A  (For Detailed model) When UT55A DI46 is equipped when UT55A optional suffix code /A4

------------------------------------------------------- optional suffix code /A2. optional suffix code /A4 or /AC4. or /ACA4.

-For the model with optional suffix code /DR: Refer to the function 1
'block diagram of Loo‘:) control with PV auto-selector (2 inputs). 1  (FOr Standard model) When UT55A (For Standard model) When UT55A (For Standard model)

_______________________________________________________ suffix code: Type 2 = 7. suffix code: Type 2 =7. DI16 is equipped when UT55A suffix code: Type 2 = 1,
Equipped as standard Aux. analog (remote) input (E1-terminal area) Aux. analog input (E2-terminal area) Aux. analog input (E4-terminal area) 2,4,50r7.
PV input 1 PV input 2 PV input 3 PV input 4 Contact inputs

DEEHE®

Input type IN Input type IN Input type IN Input type IN )

[ Inputunit |ConiT ) [ Inputunlt [ @D [ Input unit [@EIEED) [ Input unit [ @D
(_sDP SDP ( spP )
Input range/scale (RH, RL> SH SL ) Input range/scale (RH, RL> SH,SL ) Input range/scale (RH, RI> SH, SL) Input range/scale (RH, RI> SH, S0

[ Analog |nput bias | ABS ) [ Analog |nput bias | ABS ) Analog |nput bias | ABS ) Analog |nput bias | ABS )
Square root extraction |(__A.SR( ) Square root extraction |(__A.SR( ) Square root extraction [(__A.SR( ) Square root extraction |(__A.SR( )

Analog |nput filter | AFL ) Analog |nput filter | AFL ) Analog |nput filter | AFL ) [ Analog |nput filter | AFL )

105eg tlnearlzerapprox/mas( PMD (_An, Bn ) 10-seg. ||near|zerapprox Ibias|(__PMD (_An, Bn ) 10-seg. ||near|zerapprox/b|as< PMD (_An, Bn ) [10-seg. ||neartzerapprox Ibias|(__PMD (_An,Bn )

No function
is assigned
to DI3, DI26,
and DI46.

\'J
]: Input ladder calculation program S|gnal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User”

s Manual.

? Y T ‘

[PV auto-selector (Max., Min., Ave., Diff.) K PV.AS )
] P.UNI(_ P.DP(PRH, P.RL)

10-seg. linearizer approx./bias C—MD An, Bn *1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link COM
PV input bias o

PV input filter (. FL )
Ratio bias computation Target setpoints 1 to 8 |(_SPNO(_ SP )

REMOTEO LOCAL

RC O REMOTE (ON)/LOCAL (OFF) switch
SP limiter (SPH, SPL)
i
[ SPramprate  |@PR DNR(_TMU )
PV display SP display
Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Manual preset output |(_MPON )

Manual operation

MAN AUTO

AUTO (ON)/MAN (OFF) switch

Manual output is prioritized even if

[ Heating/cooling computation ]

Sensor burnout occurs when PV, RSP, AIN2, or AIN4 input burnout occurs.

sensor burnout occurs in MAN. L 2

However, burnout is not detected if input is not conncted.

[Inputerror preset output ]( EPO )

I ]
[Heating-side output Iimiter] [Cooling-side output limiter

Input error preset output ]( EPO )

)
When Loop-2 sensor ™, Normal
burnout occurs

STOPO
SIR .

Heating-side preset output

RUN
STOP (ON)RUN (OFF) switch

OH, OL OHc, OLc

Normal S When Loop-2 sensor [Coollng-sme preset output ]
burnout occurs (CPoc )
ST0P

STOP (ON)/RUN (OFF) switch

RUN

Y‘ * After the control output terminal is specified by the parameter OT,

[ Output terminal assignment

other current output terminals can be used as retransmission output.

[OUT retransmission output] [OUTZ retransmission output]

Equipped as standard Equipped as standard

[ Coirs ) Co2Rrs ) RET retransmission output] l Alarm
X/E,,O Q {’ (_RTs )
Q Q Q e e

Output ladder calculatlon program (signal goes to the output as is when without Iadder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

A
e —

I

For optional suffix code /LP

10-seg. I|near|zer approx.Jbias|(__PMD (_An, Bn )

[ 10-seg. linearizer approx./bias ]

10-seg. I|neanzer approx./bias (M)

Split computation |(_ OU.H(_ OU.L )

24V loop
power supply

Heating-side: Heating-side
output output

@‘

Relay Current or
voltage pulse
(Current when retransmission output)

Split computation ou2.H_ ou2.L (CPMD (An,Bn ) = =
Split computation - E «~ g wE
(CRETHCRETL ) Es £z ES
Cooling-side Cooling-side << 3 N
output output [ o o
() () ®®©
Current or Relay Current

voltage pulse
(Current when retransmission output) ’

( ) Parameter

’ —> Analog signal - > Contact signal

Function
<> Front panel key

suoioun4 [o13uU0H

(W1LD) @pon [oyuo) Bumes L'
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B Position Proportional Loop Control with PV Auto-selector (4 inputs) Function Block Diagram (only for UT55A)

(For Detailed model) UT55A optional suffix code /R1 is necessary. (For Detailed model)
------------------------------------------------------- i Necessary for Loop control with PV auto-selector for 3 inputs or 4 inputs DI16 is equipped when UT55A optional suffix code /R1.

f ! DI26 is equipped when UT55A optional suffix code /A2.

(For Standard model) UTS5A suffix code: Type 2= 1, 2, 4, 5, or 7 is necessary. (For Detailed model) When UT55A (For Detailed model) When UTS5A DI46 is equipped when UT55A optional suffix code /A4
R T B P AT T bR b LAt optional suffix code /A2. optional suffix code /A4 or /AC4. or /ACA4.
;o the model with optiona suttix code /DR REIer 1o he UNCion » 4 standard model) When UT55A  (For Standard model) When UT55A (For Standard model)
+ lock diagram of Loop control with PV auto-selector (2inputs).  + sy ffix code: Type 2 = 7. suffix code: Type 2= 7. DI16 is equipped when UT55A suffix code: Type 2 = 1,
Equipped as standard Aux. analog (remote) input (E1-terminal area) Aux. analog input (E2-terminal area) Aux. analog input (E4-terminal area) 2,4,50r7.
PV input 1 PV input 2 PV input 3 PV input 4 Contact inputs
T 1
() (=) () () @6 @E 6 6
Input type Input type Input type Input type No function
Input unit CunNT ) Input unit CunT ) Input unit CuniT ) Input unit CunT ) is assigned
y (RH, RL SDP ) y (RH, RL SDP_) N (RH,RL SDP_) y (RH,RL SDP_) o D3, D126,
Input range/scale : SH, sL )| Input range/scale 2 SH, sL ) L Input range/scale ] SH, sL ) L Input range/scale ] SH,SL ) and DI46.
Analog input bias | (_ABS ) Analog input bias | (_ABS ) Analog input bias | (_ABS ) Analog input bias | (_ABS )

Square root extraction Square root extraction Square root extraction Square root extraction
Analog input filter | (_AFL ) Analog input filter |(_AFL ) Analog input filter |(_AFL ) Analog input filter | (__AFL )

10-seg. linearizer approx./bias|(__PMD (_An, Bn ) [10-seg. linearizer approx./bias|(__PMD (_An, Bn ) [10-seg. linearizer approx./bias|(__PMD (_An, Bn ) [10-seg. linearizer approx.bias|(__PMD (_An, Bn )
hd hd hd

Input ladder calculation program (signal goes to the control computation as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
e
C g T ‘

[PV auto-selector (Max., Min., Ave., Diff.) ]( PV.AS )
I

P.UNI(_ P.DP (P.RH, P.RL,

10-seg. linearizer approx.Joias|(__PMD (_An, Bn ) *1: RS-485, Ethernet, PROFIBUS-DP,
- - DeviceNet, CC-Link COM
PV input bias . BS ) 5

PV input filter C FL )
Ratio bias computation Target setpoints 1 to 8 |(_ SPNO(  SP
REMOTEO LOCAL

) REMOTE (ON)/LOCAL (OFF) switch

\

R/L N

SP limiter

SPH, SPL

i
[ SPramprate  |GPR DNR(_TMU )

PV display | SP display

Control computation

(N1.LD) @poW [o3uo) Bunjas L'
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Output limiter  {"OH, OL)

Input error preset output [ EPO )

In Manual operation, the relay turns on while the A
or V key is pressed. Output limiter does not work.

Manual operation
)

Normal

Q
When sensor ™
burnout occurs

In Estimating-type position proportional control, the limiter function does not
work on output operation.

The reverse-signal relay turns on when being limited by low limit.

The direct-signal relay turns on when being limited by high limit.

Sensor burnout occurs when PV, RSP, AIN2, or AIN4 input burnout occurs.
However, burnout is not detected if input is not conncted.

AUTO (ONYMAN (OFF) switch

Preset output PO

STOP (ON)/RUN (OFF) switch

Equipped as standard Equipped as standard

[0)

UT retransmission output ] [ RET retransmission output]

Position Proportional Computation Output cannot be calculated by ladder program.

Equipped as standard

L(oms) J\(RTS)

Output ladder calculation program (signal goes to the output as is when without lad
A

der program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.
)\ A H B s

24V loop
power supply

Relay output

Valve position sliding
resistor or current

/
DB ) (CPvp(An.Bn) ’—‘—‘ CPvD(AnBn )
Split computation Split computation k

Direct/reverse signal

Motor-operated valve

10-seg. linearizer approx./bias

10-seg. linearizer approx./bias

£ ~E wE
ou.H( ouL RETH_ RETL JEg! E3! Ef
Sc: ©o: J¢E
S <> <
o oo o

Current Current

() Parameter

’ —> Analog signal - > Contact signal

Function
<> Front panel key

suoioun4 [o13uU0H
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8.1 Setting Control Mode (CTLM)

8.1.8 Loop Control with PV-hold Function, Heating/cooling Loop Control with
PV-hold Function, and Position Proportional Loop Control with PV-hold
Function

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

SGL: Single-loop control

CAS1: Cascade primary-loop
control

CAS2: Cascade secondary-loop
control

CAS: Cascade control

CTLM Control mode STD BUM: Loop control for backup CTLEED

PVSW: Loop control with PV switching

PVSEL: Loop control with PV auto-
selector

PVHD: Loop control with PV-hold
function

CAUTION

» Some parameters will be initialized if the control mode (CTLM) is changed.
«  When using the ladder program, the control mode cannot be changed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

These control modes hold the PV input value and control output value by switching the
external sensor using contact input.

Loop control with PV-hold function can be used for Standard type or Heating/cooling type
controller.

Heating/cooling loop control with PV-hold function can be used for Heating/cooling type
controller.

Position proportional loop control with PV-hold function can be used for Position
proportional type controller.

» PID control and Heating/cooling control: 8.2 Setting Control Type (CNT)

Up to four 10-segment linearizer approximation/10-segment linearizer biases can be
used for the input unit or output unit.

The Function block diagram describes only the basic functions.
Parameter symbols in the Function block diagram describe representative parameters.

For the functions and parameters which are not described in Function block diagram, see
the following.

» Contact input assignment: 12.1 Setting Contact Input Function

Contact output assignment: 12.2 Setting Contact Output Function

Contact output assignment to retransmission output terminal: 10.1 Setting Control Output Type
Analog output range change: 10.14 Changing Current Output Range

vYvyy

IM 05P01C31-01EN 8-61
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B Loop Control with PV-hold Function Function Block Diagram

(For Detailed model)

Remote input can be used when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)

Remote input can be used when UT55A suffix code:
Type 2=1, 2,4, 5, or 7; UT52A suffix code: Type 2 =1

(For Detailed model)

Feedforward input can be used when
UT55A optional suffix code /A2.

(For Standard model)

Feedforward input can be used when

(For Detailed model)

D116 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.
(For Standard model)

DI16 is equipped when UT55A suffix
code: Type 2=1,2,4, 5, or 7; UT52A

Equipped as standard or 2.

PV input

o UT55A suffix code: Type 2 =7.
Communication

*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet, CC-Link

Universal input (E1-terminal area) can be used :
when UT55A/UT52A optional suffix code /U1 or'

suffix code: Type 2 =1 or 2.

Remote input Contact inputs

I 1

Feedforward input

/DR. However, DI16 does not exist.

Input type IN )

Input type IN Input type IN )

No function
[ Input unit (@YD) [ Input unit [ @D [ Input unit (@) is assigned
T T T
Input range/scale  |(RH, RL(C_SDP (_SH, SL ) Input range/scale | RH, RL(_sbP ((SH, sL ) Input range/scale | RH, RLy SE!DZL % to DI3.

[ Analog inputbias | ABS )
T

[ Analog inputbias | ABS )
T

Square root extraction ASR( ALC

Square root extraction [(_ A.SR(__ALC Square root extraction [(_ A.SR(_ALC

[ Analog input filter | AFL )
T

[ Analog input filter | AFL )
T

10-seg. linearizer approx /bias|(__PMD (_An, Bn )

[ Analog inputbias | ABS )
T '

Analog mputflter ( AFL )
10-seg. linearizer approx /bias|(__PMD (_An, Bn )

I

10 -seg. inoarizer approxJoias|(__PMD (_An, Bn )
Q

Input ladder calculation program (signal goes to the control computatlon as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

e} e}

PV-hold function

AUTO (OFF)/PV holde, MAN (ON) switch

Remote input filter | RFL )

10-seg. linearizer approx./bias (pmp( An,Bn)

Aux. input

PV input bias
PV input filter

(CBs D RMS DN\ /
FL

Target setpoints 1 to 8 |(_ SPNO SP )

LOCAL

REMOTE
O

RIL " REMOTE (ON)/LOCAL (OFF) switch

SP limiter (SPH, SPL)

SP ramp rate UPR, DNRX__ TMU Filter FLG
PV display | SPdisplay [ Gain, bias [CFon )
I__l ] FBI FBO
Control computation

CNT ALG

(N1.LD) @poW [o3uo) Bunjas L'
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Input error preset output EPO

Q
When sensor burnout occurs™,

Manual preset output |(_MPON )

Manual operation
Output limiter OH, OL OLMT ) MAN
o]

:

Preset output PO

Output limiter [ COH, 0L )
Normal
AUTO
AUTO (ON)/PV hold, MAN (OFF) switch
RUN

STOP (ON)/RUN (OFF) switch

[ Output terminal assignment ]( oT

* After the control output terminal is specified by the parameter OT,
other current output terminals can be used as retransmission output.

°
[ OUT retransmission output]

Equipped as standard Equipped as standard

O1RS

RET retransmission output ]
(_RTS

Alarm

Output ladder calculation program (signal goes to tHe output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Software User’s Manual.

o—
@%,

S

T w—

O LR S

24V loop
power supply

Relay

6¢

Q
10-seg. linearizer approx /bias]C_PMD (_An, Bn )

10-seg. linearizer approx./bias

Split computation OU.H

Current or
voltage pulse

(Current when retransmission output) ’

OUL ( Pl\/lD( An,Bn ) = =
Split computation ~E JE o
RETH( RETL %_—5 £z E
S ©0 O
<SG <S8 <
= o

Q (PV high limit)

AL1 @ AL3

Heater break
alarm 1

Current

Heater break alarm

Heater break
alarm 2

O Terminal (D Parameter
Legend

’ —> Analog signal > Contact signal

:] Function
<> Front panel key

suoioun4 [o13uU0H
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m Heating/cooling Loop Control with PV-hold Function Function Block Diagram

(For Detailed model)

Remote input can be used when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

Remote input can be used when UT55A suffix
code: Type 2 =1, 2, 4, 5, or 7; UT52A suffix
code: Type 2 =1 or 2.

Remote input

Equipped as standard
PV input

Universal input (E1-terminal area) can be used

when UT55A/UT52A optional suffix code /U1 or!

' /DR. However, DI16 does not exist. .

Input type IN Input type IN )

Input unit (_UNIT ) Input unit (_UNIT )
Input range/scale | RH, RL(_ sDP (_SH, SL ) Input range/scale | RH,RL(_ sDP (_SH, sL )
Analog input bias A.BS Analog input bias

Square root extraction ASR( ALC
Analog input filter A.FL

10-seg. linearizer approx./bias (PMD (_An, Bn )

Square root extraction ASR( ALC
Analog input filter A.FL

(CaBs ) ;

Communication
*1: RS-485, Ethernet, PROFIBUS-DP,
DeviceNet,

(For Detailed model)
D116 is equipped when UT55A/UT52A optional
suffix code /R1 or /RCH1.

(For Standard model)

D116 is equipped when UT55A suffix code: Type
2=1,2,4,5, or 7; UT52A suffix code: Type 2 =
1or2.

tact input
CC-Link Contact inputs

No function
is assigned
to DI3.

10-seg. linearizer approx./bias (pmp( An,Bn )
T

l Input ladder calculation program (signal goes to the control computation as is when without ladder program).
O

For ladder program, see the LL50A Parameter Setting Software User’s Manual.

AUTO (OFF)/PV hold, MAN (ON) switch

Remote input filter RFL

PV-hold function
10-seg. linearizer approx./bias|(__PMD (_An, Bn ) Aux. input
PVinputbias | _BS ) RMS

PV input filter

FL

Ratio bias computation

LOCAL

Target setpoints 1 to 8 [(_ SPNO SP )

REMOTEO\

\

R/L .

REMOTE (ON)/LOCAL (OFF) switch

SP limiter

SPH, SPL

SP ramp rate UPR, DNRX_ TMU

PV display SP display

| Control computation |

CNT

ALG
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Manual preset output |(_MPON )

Manual operation

AUTO

AUTO (ON)/PV hold, MAN (OFF) switch

[Heating/cooling computation ]

Manual output is prioritized even if
sensor burnout occurs in MAN. | h |

l Input error preset output l( EPO ) [Heatlng side output I|m|ter] [ Cooling-side output limiter

Error preset output ]( EPO )

OH, OL OHc, OLc

Normal Normal

Heating-side preset output \éVhen sensor O\ ,' \é\lhen sensor [ Cooling-side preset output ]
urnout occurs ' burnout occurs
POc
STOPO RUN RUN OSTOF’

SIR ./ STOP (ON)/RUN (OFF) switch

STOP (ON)/RUN (OFF) switch

[ Output terminal assignment

: o7 : * After the control output terminal is specified by the parameter OT,

other current output terminals can be used as retransmission output.

[OUT retransmission output] [OUTZ retransmission output |

Equipped as standard Equipped as standard

Output ladder calculatlon program (signal goes to the output as is when without ladder program).

o (ComRs ) (LoRrs ) o RET retransmission output ] Alarm
(X,E {) RTS i i i
1% Y o Q;}“““‘C:}“““‘{:

For ladder program, see the LL50A Parameter Setting Software User’s Manual.

10-seg. I|near|zer approx./bias (PmD (An, Bn )

10-seg. Iinearizer approx./bias (C_PMD (_An, Bn )

[ 10-seg. linearizer approx./bias ]

24V loop

power supply Split computation OU.H( Ou.L

Split computation

Heating- 5idei Heating-side

Cooling-side
output ! output output
Relay Current or Current or

voltage pulse
(Current when retransmission output)

voltage pulse

OU2.H( ou2.L

(Current when retransmission output)

PMD ( An, Bn

Split computation ~E o E o« E

((RETH(_RETL JEg! £ z Eg

N Il 8= 8¢
Cooling-side | <sSi < i <<
output ¢ o - o
‘ AL1 @ AL3

Relay Current

’ O Terminal () Parameter [ ] Function
Legend

’ —> Analog signal - > Contactsignal <> Front panel key

suoioun4 [o13uU0H
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B Position Proportional Loop Control with PV-hold Function Function Block Diagram

Equipped as standard

(For Detailed model)

Remote input can be used when UT55A/UT52A
optional suffix code /R1 or /RCH1.

(For Standard model)

Remote input can be used when UT55A suffix
code: Type 2 =1, 2, 4, 5, or 7; UT52A suffix
code: Type 2=1or 2.

(For Detailed model)

Feedforward input can be used when
UT55A optional suffix code /A2.

(For Standard model)

Feedforward input can be used when

UT55A suffix code: Type 2 =7.
Communication

(For Detailed model)

DI16 is equipped when UT55A/UT52A
optional suffix code /R1 or /RCH1.
(For Standard model)

DI16 is equipped when UT55A suffix
code: Type2=1,2,4,5,0r 7; UT52A
suffix code: Type 2 =1 or 2.

PV input Remote input

Universal input (E1-terminal area) can be used

*1: RS-485, Ethernet, PROFIBUS-DP,

Feedforward input Contact inputs

DeviceNet, CC-Link

T 1

when UT55A/UT52A optional suffix code /U1 or!
1 IDR. However, DI16 does not exist. .

Input type IN )

Input type IN )

O

Input type IN )

Input unit CoNT D) Input unit CuNIT ) Input unit CuNIT ) No functiog

Input range/scale | RH, RL(_ sDP (_SH, SL ) Input range/scale | RH,RL(_ spbP ( SH, sL ) Input range/scale  |(_RH, RL S?—::,)ZL% Itz T)Sus;_gne

Analog input bias A.BS Analog input bias A.BS Analog input bias A.BS
Square root extraction |(__ A.SR( ALC Square root extraction [(_ ASR(_ALC Square root extraction |(_ A.SR(__ALC

Analog input filter A.FL Analog input filter A.FL Analog input filter A.FL
10-seg. linearizer approx./bias|(__PMD (_ An, Bn ) 10-seg. linearizer approx./bias|(__PMD (_An, Bn ) 10-seg. linearizer approx./bias|(__PMD (_ An, Bn )

¢ | P
l Input ladder calculation program (signal goes to the control compu:ition as is when without ladder program). For ladder program, see the LLSOQ Parameter Setting Software User’s Manual.

AUTO (OFF)/PV holde, MAN (ON) switch

PV-hold function
10-seg. linearizer approx./bias (PMD (An, Bn )

PV input bias BS )
PV input filter (_FL )

Remote input filter RFL

o ..__.COM:

Aux. input O
RMS /
@)

Ratio bias computation Target setpoints 1to 8 [(_ SPNO(_ SP )
REMOTEO LOCAL
RIL N REMOTE (ON)/LOCAL (OFF) switch
SP limiter (SPH, SPL)
SP ramp rate UPR, DNRX_ TMU Filter FLG
PV display SP display [ Gainbias  JC FoN D
] FBI FBO
| Control computation I

(N1.LD) @poW [o3uo) Bunjas L'
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Output limiter | OH, OL)

Input error preset output | EPO )

0o Normal
When sensor burnout occurs

In Manual operation, the relay turns on while the A
or V key is pressed. Output limiter does not work.

Manual operation
MAN
o)

In Estimating-type position proportional control, the limiter function
does not work on output operation.

The reverse-signal relay turns on when being limited by low limit.
The direct-signal relay turns on when being limited by high limit.

AUTO (ONY/PV holde, MAN (OFF) switch

RUN

Preset output (PO )

STOP
Q
SR N

STOP (ON)/RUN (OFF) switch

Equipped as standard

Equipped as standard Equipped as standard

OUT retransmission output ]

Position Proportional Computation Output cannot be calculated by ladder program.

[ RET retransmission output ]

\lJ

] Cotrs) 1 CrsD
h h

Output ladder calculation program (signal goes to the output as is when without ladder program). For ladder program, see the LL50A Parameter Setting Soﬂwafe User;s Manual.

e

[

HYS [ 10-seg. linearizer approx./bias]

10-seg. linearizer approx./bias

Signal comparison >
L relay i Hrelay

24V loop
power supply

v (/A key)

A
m PMD ( An, Bn PMD ( An, Bn L
Split computation Split computation .

(Vkey)iv X

Relay output

J

Feedback input

Valve position sliding
resistor or current

Direct/reverse signal
Motor-operated valve

£ (E of
oUH( ou.L RETH( RETL %E’ Exi Ef
I 88 I¢
S xS <s
S a S

AL1 @ AL3

Current Current

’ O Terminal

Legend

() Parameter

—> Analog signal - > Contact signal

:] Function
<> Front panel key
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8.2

Setting Control Type (CNT)

The following table shows combination of Standard type, Heating/cooling type, Position
proportional type and control type (CNT).

Suffix code: Type 1

Control type SR Heatir:%:eooling prop::t?:ri‘:?type

PID control v y y
(O1Np/8r'1:tFo(fxr)1r;/tsr'?;resis) v v N/A
ng:c())i:tz gcf)r;}t):;):eresis) v v NIA
Two-position two-level control N/A N N/A
Heating/cooling control N/A N N/A
Sample PI control N N \

Batch PID control y y

Feedforward control y V V

V: Available, N/A: Not available

The following table shows combination of control type (CNT) and control mode (CTLM).

Control mode (CTLM)
Control type
SGL [CAS1|CAS2| CAS | BUA | PVSW | PVSEL | PVHD
PID control N \ \ v \ \ \
ON/OFF control V1| NA | NA | NA | NA | N N/A
(1 point of hysteresis)
ON/OFF control V1| NA | NA | NA | NA | N N/A
(2 points of hysteresis)
Two-position two-level control \*¥2 | N/A | NJA | N/A | N/A N/A N/A N/A
Heating/cooling control N2 | NIA | 2 | V2 | A2 \*2 \*2 \*2
Sample PI control N | N/A | N/A | N/A | N/A S \ v
Batch PID control N N/A | N/A | N/A | N/A RN v \
Feedforward control N N/A | N/A | N/A | N/A N/A N/A \

V: Available, N/A: Not available

*1: Cannot be selected for Position proportional type.
*2: Can be selected only for Heating/cooling type.

The following table shows combination of control type (CNT) and output type.

Output type
Control type Current T'm? ON/OFF Posm_o n
output proportional output proportional
P output P output

PID control N N N/A v
ON/OFF control
(1 point of hysteresis) N/A v N/A
ON/OFF control
(2 points of hysteresis) v NIA v N/A
Two-position two-level control N N/A v N/A
Heating/cooling control \ N v N/A
Sample PI control \ N N/A v
Batch PID control d x/ N/A y
Feedforward control \ N N/A v

v: Available, N/A: Not available

» Output type: 10.1 Setting Control Output Type
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8.2 Setting Control Type (CNT)

8.2.1 PID Control

PID control is a general control using control-related parameters PID.
When PID control is selected, PID should be obtained by auto-tuning after setting SP or
PID should be set manually.

Setting Details

HEEIEET Name R Setting range Menu symbol
symbol level
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
of hysteresis)
CNT Control type EASY 2P2L: Two-position two-level control CTLETD
H/C: Heating/cooling control
S-Pl: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward control
Proportional band 0.0 t0 999.9%
Heating-side When 0.0% is set, it operates as
P proportional band EASY 0.1%.
(in Heating/cooling Heating-side ON/OFF control applies
control) when 0.0% in Heating/cooling control.
Integral time
Heating-side .
I integra?time (in Easy |OFF: Disable
) . 110 6000 s
Heating/cooling
control)
Derivative time
Heating-side .
D derivative time (in | EAgy |OFF: Disable PP
. . 110 6000 s
Heating/cooling
control)
Cooling-side 0.0 t'o 99.9'9% .
Pc proportional band EASY Cooling-side ON/OFF control applies
when 0.0% in Heating/cooling control.
Cooling-side OFF: Disable
le integral time EASY 1 to 6000 s
Cooling-side OFF: Disable
De derivative time EASY 110 6000 s
MR Manual reset EASY |-5.0to0 105.0%
PIDN PID number EASY |[1t08 sP
selection
Number of PID
PIDG. groups STD 1t08 CTLEDD

Note 1: The PID number (1 to 8, or R) is displayed on Group display while the parameter P, |, D, Pc,

Ic, Dc, or MR is displayed.
Note 2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note 3: The parameter CNT of Loop 2 displays PID and H/C.

Note

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

IM 05P01C31-01EN
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8.2 Setting Control Type (CNT)

8.2.2 ON/OFF Control (1 point of hysteresis / 2 points of hysteresis)

ON/OFF control compares the SP and PV and outputs an on or off signal according to
the positive or negative deviation (PV — SP). Hysteresis can be set in the vicinity of the
on/off output operating point.

If the SP and PV become close and the polarity of the deviation reverses frequently,

the on/off output will cycle repeatedly. The life of the output relay will therefore be
dramatically shortened.

In such a case, set a wider hysteresis so that the relay’s frequent on/off output (chattering)
will not occur.

When the control type (CNT) is set to “ONOF,” one point of hysteresis can be set to the
operating point.

When the control type (CNT) is set to “ONOF2,” two points of hysteresis (deviation
positive hysteresis and deviation negative hysteresis) can be set to the operating point.

1 point of hysteresis

Hysteresis
ON ' :
Control A
output Y OFF
- . A
PV SP
Hysteresis /PV

SP D_D/_/Q """"""" 7@ -
T S Nvermperature

Control T ON_ ON | ON_

output OFF OFF

(Example of reverse action)

2 points of hysteresis
HY.LO HY.UP

Control ON A
output OFF
- . A
PV SP
HY.UP PV

/]
-L“ﬂ\' ““““ xtyl ___________ 3 N\ Temperature

ControIT _ON ON | ON_

output OFF OFF

(Example of reverse action) HY.LO
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8.2 Setting Control Type (CNT)

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
of hysteresis)
CNT Control type EASY |2P2L: Two-position two-level CTLEDD
control
H/C: Heating/cooling control
S-PI: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward control
Hysteresis
(in ON/OFF
control, Position
proportional In ON/OFF control or Two-position
control, or Two- two-level control: 0.0 to 100.0% of
HYS position two-level EASY PV inpgt range span (EUS)
control) In Heating/cooling control or
Heating-side Position proportional control: 0.0
ON/OFF control to 100.0%
hysteresis (in PID
Heating/cooling
control)
Upper-side
HY.UP hysteresis (in ON/ EASY
OFF control) 0.0 to 100.0% of PV input range
Lower-side span (EUS)
HY.LO hysteresis (in ON/ EASY
OFF control)
PIDN PID number EASY [1t08 sP
selection
Set a number of PID groups to
PIDG. Number of PID STD  |use. ° CTLEXD
groups 1108

Note1: The PID number (1 to 8, or R) is displayed on Group display while the parameter HYS,

HY.UP or HY.LO is displayed.

Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Note

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.2 Setting Control Type (CNT)

8.2.3 Heating/cooling Control

Heating/cooling control can be used only for Heating/cooling type.

In Heating/cooling control, the controller outputs the result of computation after splitting it
into heating-purpose and cooling-purpose signals. PID control or ON/OFF control can be
selected for each of the heating side and the cooling side.

Set the heating-side proportional band to “0” to perform ON/OFF control on the heating
side. Set the cooling-side proportional band to “0” to perform ON/OFF control on the
cooling side.

PV SP COM
| Control computation | | Manual control output‘

0to 100% |- |

Heating/cooling computation

0to 50% 50 to 100%

|Coo|ing-side output Iimiter| |Heating-side output Iimiter|

Cooling-side control output  Heating-side control output
0to 100% 0to 100%

Details of Heating/cooling Control

In Heating/cooling control, PID control or ON/OFF control can be selected for each of the
heating side and the cooling side.

Set the proportional band to “0” to perform ON/OFF control.

The following describes the combination of heating side and cooling side.

When Both the Heating Side and Cooling Side are in PID Control
The following shows the formula and operation example.

HOUT=(0UT—%— 50% ) x 2
COUT = (50% — OUT—%)xzx PPC

*: OUT: control output, HOUT: heating-side control output,
COUT: cooling-side control output, P: heating-side proportional band,
Pc: cooling-side proportional band, and DB: dead band

8-72
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8.2 Setting Control Type (CNT)

Positive Dead Band

Cooling-side control output (%) Heating-side control output (%)
100% ~100%
E coo- 1:<— Heating-side
Cooling-side —>: : control output
control output ' ' high limit
high limit ! 1 (OH)
(OHc) 5
0% , | ; L 0%
0% 50% 100% 0% 50% 100%
Control computation output
(OUT)
(%)
o
2
Negative Dead Band 3o
Cooling-side control output (%) Heating-side control output (%) 21
]
T T . 2
100% ! ~100% e
E +<— Heating-side o
Cooling-side —»| ' control output
control output ; ! high limit
high limit ! : (OH)
(OHc) '
0% ; ; ' 0%
0% 50% 100% 0% 50% 100%
Control computation output
(OUT)
CAUTION

« Set the ratio of the heating-side proportional band (P) to the cooling-side
proportional band (Pc) to within 1 to 5.

« Setting the heating-side or cooling-side integral time (I or Ic) to “OFF” results in
the integral time of both sides being set to “OFF.”
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8.2 Setting Control Type (CNT)

When the Heating Side is in ON/OFF Control and the Cooling Side is in PID Control:
The following shows the formula and operation example.

Output turns on when
DB HYS

HOUT = OUT > ( 50% + —7—+ > )
Other than this case, maintain current state.
COUT =(50% — OUT — DZB )% 2

*: OUT: control output, HOUT: heating-side control output,
COUT: cooling-side control output, DB: dead band, and
HYS: heating-side hysteresis

Positive Dead Band

Cooling-side control output (%) Heating-side control output (%)
100% . . - ' 100%
Cooling-side — !
control output . : : ; :
high limit ' i i i '
(OHe) : | | l
: 1 : : Dead : :
' + Dead band : i band ; '
: 0B) i (0B) | ¢ :
! ——— !
0% . : | : i | : ' | | 0%
0% 50% 100% 0% 50% T 100%
Control computation output Hysteresis (HYS
(OUT) ysteresis (HYS)
Negative Dead Band

Cooling-side control output (%) Heating-side control output (%)

100% ! . . ; ; ' 100%
; ' Dead band ! :A ' |
Cooling-side fE— ., (DB) . : : :
control output ; ' ' |
high limit ! i i '
(OHe) : : l
i |Dead band:
! 4 (OB) . :
. > !

0% ! ; ; yl, L 0%
0% 50% 100% 0% T 50% 100%
Control computation output
(OuT) Hysteresis (HYS)
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8.2 Setting Control Type (CNT)

When the Heating Side is in PID Control and the Cooling Side is in ON/OFF Control:

The following shows the formula and operation example.

HOUT = ( OUT — %— 50% ) x 2
Output turns on when
COUT = OUT < (50% - _|325 - HY28° )
Output turns off when
DB HYSc
OouUT > (50% + > t T

Other than these cases, maintain current state.

*: OUT: control output, HOUT: heating-side control output,
COUT: cooling-side control output, DB: dead band, and
HYSc: cooling-side hysteresis

Positive Dead Band

Cooling-side control output (%) Heating-side control output (%)
100% T . . . ~100%
! ; ; ; ; -7~ -=<— Heating-side
; ' ' ' / ' control output
' : : : ; high limit
: ! ; 5 N (eT5)
; | Dead band: ' Dead band ! :
' , (DB) ! . (DB) ;
' I = ! '
0% oy - o ' 0%
H—
0% ' T ' 50% 100% 0% 50% 100%
Control computation output
Hysteresis (HYSc) (OUT)
Negative Dead Band
Cooling-side control output (%) Heating-side control output (%)
100% | . . : : ~100%
' A ' ' ----a Heating-side
' ' control output
' ' ' ' high limit
: 'Dead band| iDead band / ! (OH)
; 1, (0B) | . (DB) /. ;
0% ! iy ; ; AR L 0%
0% 50% ' T ' 100% 0% 50% 100%
Control computation output
Hysteresis (HYSc) (OUT)

IM 05P01C31-01EN
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8.2 Setting Control Type (CNT)

When both the Heating Side and Cooling Side are in ON/OFF Control:
The following shows the operation example.

Cooling-side hysteresis (HYSc) ON

} Neutral (OFF)

ON

Heating-side hysteresis (HYS)

Positive dead band (DB)

Dead Band (DB)

In Heating/cooling control, the positive dead band denotes the zone where none of the
heating-side and cooling-side outputs are presented. The negative dead band denotes
the zone where both of the heating-side and cooling-side outputs are presented.

Output (%) Output (%)
100 100
A A
Cooling-side Heating-side Cooling-side Heating-side
output output output output
0 > >
0 i 50 100(%) 0 i, 50 100(%)
Positive dead band Negative dead band
Value of control output before split into Value of control output before split into
heating- and cooling-side outputs heating- and cooling-side outputs
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8.2 Setting Control Type (CNT)

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
of hysteresis)
CNT Control type EASY |2P2L: Two-position two-level CTLEDD
control
H/C: Heating/cooling control
S-PI: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward control
Hysteresis
(in ON/OFF
control, Position
proportional In ON/OFF control or Two-position
control, or Two- two-level control: 0.0 to 100.0% of
HYS position two-level EASY PV ian{t range.span (EUS)
control) In Heating/cooling control or
Heating-side Position proportional control: 0.0
ON/OFF control to 100.0%
hysteresis (in
Heating/cooling PID @I
control)
Cooling-side
HYSc ON/OFF control EASY |0.0to 100.0%
hysteresis
Qutput c_iead bapd In Heating/cooling control: -100.0
(in Heating/cooling o
DB control or Position EASY to 50'0.4) . )
. In Position proportional control: 1.0
proportional
to 10.0%
control)
PID number
PIDN selection EASY 1t08 SPEID
PIDG. Number of PID STD  [1t08 CTL €I

groups

Note1: The PID number (1 to 8, or R) is displayed on Group display while the parameter HYS,
HYSc, or DB is displayed.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Note

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.2 Setting Control Type (CNT)

8.2.4 Two-position Two-level Control

Two-position two-level control outputs the ON signal and OFF signal for the target
setpoint (SP) of the main setting and the sub-target setpoint (SP + SUB) of the sub-

setting.
The sub-setting is set as a deviation from the main setting.

Hysteresis can be set in the vicinity of the on/off output operating point

» Two-position two-level control: 8.1.1 Single-loop Control, Single-loop Heating/cooling Control,

Single-loop Position Proportional Control, and Single-loop Two-position Two-level Control

Main setting=Direct and Sub-setting=Direct

Output
Hysteresis (HYS) Hysteresis (SU.HY)
\
ON fommmmmmees I T
OFF | AT y
A A
Main SP (SP) Sub-SP (SP+SUB) PV
Main setting=Reverse and Sub-setting=Direct
Output
Hysteresis (HYS) Hysteresis (SU.HY)
|
ON r JEN 1)
OFF [-oomoeenn - - y
A A
Main SP (SP) Sub-SP (SP+SUB) PV
Main setting=Direct and Sub-setting=Reverse
Output
Hysteresis (HYS) Hysteresis (SU.HY)
| |
ON pommmmmmees HIN) ) [ I
OFF | S -
7y A
Main SP (SP) Sub-SP (SP+SUB) PV
Main setting=Reverse and Sub-setting=Reverse
Output
Hysteresis (HYS) Hysteresis (SU.HY)
| |
ON r A ! \ ------------  § ! \ ------------
OFF Lecoeeeeeo. I A [ |
A A
Main SP (SP) Sub-SP (SP+SUB) PV
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8.2 Setting Control Type (CNT)

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
of hysteresis)
CNT Control type EASY |2P2L: Two-position two-level CTLEDD
control
H/C: Heating/cooling control
S-PI: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward control
) 0.0 to 100.0% of PV input range
SP Target setpoint EASY | (EU) (Setting range: SPL to SPH)
Sub-target setpoint Set the offset from SP. SPEID
SUB (in Two-position EASY -100.0 to 100.0% of PV input
two-level control) range span (EUS)
Hysteresis
(in ON/OFF
control, Position
proportional In ON/OFF control or Two-position
control, or Two- two-level control: 0.0 to 100.0% of
HYS position two-level EASY PV inpgt rangelspan (EUS)
control) In Heating/cooling control or
Heating-side Position proportional control: 0.0
ON/OFF control to 100.0%
hysteresis (in
Heating/cooling PID €5
control)
SUHY ?\:‘Iggﬁztli;islswg” Eagy |0:010100.0% of PV input range
span (EUS)
level control)
DR Dir(.ect/rev.erse STD
action switch
Sub-direct/reverse RVS: Reverse action
SU.DR action svyi.tch (in STD DIR: Direct action
Two-position two-
level control)
PIDN PID number EASY [1t08 S Ope ]
selection
PIDG. Number of PID STD |[1t08 CTLED

groups

Note1: The PID number (1 to 8, R) is displayed on Group display while the parameter SP, SUB,

HYS, SU.HY, DR, or SU.DR is displayed.

Note

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.2 Setting Control Type (CNT)

8.2.5 PD Control (Stable Control in Which a Setpoint is not Exceeded)

Setting Details

This control type performs control in which integral action (I action) is excluded from PID
action.

Set the integral time (I or Ic) to OFF.

It is useful when stable control in which a setpoint is not exceeded is desired for integral
processes in which constant flows are delivered.

The following shows the PID control computation formula.

out=1% (e +Td—3— APV] + MR

where OUT: control output, e: deviation (PV-SP), P: proportional band, Td: derivative time,
APV: PVn-PVn-1 (n-1: value before one control period), and MR: manual reset

The following table shows combination of PD control and control mode (CTLM).
Control mode (CTLM)

SGL | CAS1|CAS2| CAS | BUM |PVSW|PVSEL | PVHD

PD control V NA | \/ J V J v

\: Available, N/A: Not available

The following table shows combination of PD control and output method.

Output method
Current T'm? ON/OFF Posm.on
output proportional output proportional
P output P output
PD control x/ y N/A \
\: Available, N/A: Not available
Parameter Display .
symbol Name level Setting range Menu symbol
) 0.0 to 999.9%
P Proportional band EASY When 0.0% is set, it operates as 0.1%.
o OFF: Disable PID
D Derivative time EASY 110 6000 s
MR Manual reset EASY -5.0 to 105.0%
Number of PID
PIDG. groups STD 1t08 CTLEED
Note1: The PID number (1 to 8, or R) is displayed on Group display while the parameter P, D, or MR is displayed.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.2 Setting Control Type (CNT)

8.2.6 Sample PI Control (Controlling a Process with Long Dead Time)

Sample PI control performs Pl control for a sample Pl sampled time (STM) only during
the first sample PI control time span (SWD). It subsequently holds a control output when
that time elapses.

This control is useful for processes with long dead times where the results of the control
output are not quickly reflected on PV.

SP
fmmmmmmm e e emmmsmse s e
1
1
[ //
mmmmnl PV
Integral action —
P+l
v Y
ouT Output held Output held
j—» | > Time
SWD —
--——>¢——STM——¢—STM—r¢—— -
T

Point A (where control starts)

where OUT: control output, SP: target setpoint, and PV: measured input
Action of Sample PI Control (S-PI)

To reduce overshoots, it is better to lengthen the sample Pl sampled time (STM). This
results however in the settling time becoming longer.

If the shortest cycle (TN) of the main disturbance imposed on process is smaller than
the sample Pl sampled time (STM), that disturbance cannot be controlled. A guideline is
approximately STM < TN/5.

STM is reset by control start (AUTO and RUN.)

Control starts from the point A when:

e Operation mode is switched from STOP to RUN,

Operation mode is switched from MAN to AUTO,

Input has recovered from burnout,

Output tracking flag is switched from ON to OFF. (Ladder program used), or
Power is turned on.

If the sample Pl sampled time (STM) or sample PI control time span (SWD) is
changed, the operation is continued by the changed value immediately.
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8.2 Setting Control Type (CNT)

Setting Details

Pz;é::lnbce;:er Name D;:s(l;y Setting range Menu symbol
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
of hysteresis)
CNT Control type EASY |2P2L: Two-position two-level CTLE&EDD
control
H/C: Heating/cooling control
S-PI: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward control
0.0 to 999.9%
P Proportional band EASY When 0.0% is set, it operates as
0.1%. PID @I
. OFF: Disable
| Integral time EASY 1106000 s
PID number
PIDN selection EASY 1t08 SP D
PIDG. Number of PID STD  |1tos8
groups
STM tSirrir;:ple Pl sampled EASY
SWD S_ample PI1 control EASY 0109999 TUNE T
time span

Note1: Even if the parameter D (derivative time) is set, the setting is invalid.

Note

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

A guideline for STM is LM + TM x (2 to 3). (LM: Equivalent dead time, TM: Equivalent
time constant)

A guideline for SWD is STM/10.

Control is not executed when SWD = 0.

PI1 control is always executed when SWD (#0) =2 STM.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.2 Setting Control Type (CNT)

8.2.7 Batch PID Control (Performing Control with Rapidly Settling Setpoints)

Batch PID control is useful for cases where control is performed causing the PV to settle
to a target setpoint (SP) as quickly as possible without overshooting.

If a deviation (E) exceeding a batch PID deviation setpoint (BD) occurs, the controller
outputs the control output high limit (OH) to quickly bring the PV to the SP (in the case of
reverse action).

If a deviation (E) falls within the batch PID deviation setpoint (BD), the controller
determines that the process is in a steady state and changes to PID control.

Upon changing to PID control, the controller starts to output from

OUT=0H - BB

to avoid an overshoot in the PV.

where batch PID bias (BB): Amount of output pulled back

If the deviation (E) exceeds the batch PID deviation setpoint (BD) after the controller has
switched to PID control (steady state), no control output high limit (OH) will be output
unless the deviation exceeds the batch PID lock-up width (BL).

Moreover, in the case of direct action, the controller outputs the control output low limit (OL)
instead of the control output high limit (OH), making the batch PID bias (BB) act in the
positive direction.

The following shows the action in Batch PID control.

Batch PID control is started as MAN is changed into AUTO.

SPhessemcac e e e e e — e e ———— -
BD 1 BLI | BD_1
A ol A
,,,,,,,,,,,,,,,,, \,—j:+_§ L
1
1
|
PV !
OH !
BB i BB
1
ouT <+— OH output—»1«——PID control output—f—><-0H output »|
1
M) | (A) ! Time
>le i
A Start of batch PID control A Occurrence of disturbance

where OUT: control output, OH: output high limit, SP: target setpoint, and PV: measured input

Batch PID control also starts when the SP is changed or when the operation mode is
switched from STOP to RUN.
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8.2 Setting Control Type (CNT)

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
of hysteresis)
CNT Control type EASY |2P2L: Two-position two-level CTLE&EDD
control
H/C: Heating/cooling control
S-PI: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward controll
0.0 to 999.9%
P Proportional band EASY When 0.0% is set, it operates as
0.1%.
. OFF: Disable PID @5
| Integral time EASY 1106000 s
o OFF: Disable
D Derivative time EASY 1106000 s
PID number
PIDN selection EASY 1t08 i Ope |
Number of PID
PIDG. groups STD 1t08 CTLE&EED
Batch PID 0.0 to 100.0% of PV input range
BD deviation setpoint PRO span (EUS)
BB Batch PID bias PRO 0.0 to 100.0% TUNE @50
Batch PID lock-up 0.0 to 100.0% of PV input range
BL width PRO span (EUS)
Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.2 Setting Control Type (CNT)

8.2.8 Feedforward Control

Using only the feedback control results in a delay in recovery of the control target to
normal status because PID action occurs only when the effects of disturbance appear on
a PV.

If disturbance can be measured, a correction signal with respect to the disturbance can
be applied in advance to the controller’s output (OUT) to cancel out the disturbance
before it affects the control target.

This is called feedforward control.

Improving heat exchanger controllability
For simple heat exchanger control, the addition of feedforward control enables
compensation to be made for variations in the inflow rate.

uT

+y+
Gf |«
Temperature
< Heating medium
<—
«— Heat exchanger
ProductI I ha
JH >
Inflow rate (feedforward signal)
Nofte

For Feedforward control, it is necessary to use the controller (UT55A-x7) equipped with AIN2
aux. analog input or to build the function by LL50A Parameter Setting Software with unused
aux. analog input.

» Controller with AIN2 aux. analog input: 8.1 Setting Control Mode (CTLM), Function Block Diagram
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8.2 Setting Control Type (CNT)

Setting Details

Operation Description

The parameters that perform gain operation (feedforward gain (FGN)) and bias operation
(feedforward input bias (FBI) and feedforward output bias (FBO)) for a disturbance
measurement input signal (feedforward input (FF_CTL)) are provided.

FIN is within the range of -100.0 to 100.0%. FF_CTL is within the range of -5.0 to 105.0%
Analog input scale (AIN2 or AIN4) for the feedforward input is necessary to be set to “0 to
100.”

OUT =0OUTc + FIN

FIN = FGN[ - FF_CTL + FBI] + FBO

1+FLGes

where OUT: control output, OUTc: feedback control output, s: Laplacian operator,
FF_CTL: feedforward input, and FLG: feedforward first-order lag time constant

Feedforward input can be confirmed using LL50A Parameter Setting Software.

Parameter Name Display Setting range Menu symbol
symbol level
PID: PID control
ONOF: ON/OFF control (1
point of hysteresis)
ONOF2: ON/OFF control (2
points of hysteresis)
CNT Control type EASY |2P2L: Two-position two-level |CTL @2 B
control
H/C: Heating/cooling control
S-PI: Sample PI control
BATCH: Batch PID control
FFPID: Feedforward controll
0.0 t0 999.9%
When 0.0% is set, it operates
. as 0.1%.
P Proportional band) EASY | eating-side ON/OFF control
applies when 0.0% in Heating/
cooling control. PID €T
. OFF: Disable
| Integral time EASY 110 6000 s
L OFF: Disable
D Derivative time EASY 1106000 s
PIDN PID number selection EASY |[1to8 SP T
PIDG. Number of PID groups STD 1t08 CTLED
FLG FeeqfonNard first-order OFE. 110120 s
lag time constant
FGN Feedforward gain -9.999 to 9.999
PRO TUNE @5
FBI Feedforward input bias -100.0 to 100.0%
FBO Feedforward output -999.9 to 999.9%
bias
Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.3 Setting PID Control Mode (ALG)

There are two PID control modes: standard PID control mode and fixed-point control
mode.

Select a PID control computation formula shown in the following table according to the
control mode or operation mode.

Single-loop Control, Loop Control for Backup, Loop Control with PV Switching, Loop
Control with PV Auto-selector, and Loop Control with PV-hold Function.

Operation mode
AUTO+Local AUTO+Remote
Standard PID control PV derivative type Deviation derivative tyoe
mode (output bump at SP change) yp
Fixed-point control PV derivative type PV derivative type
mode (output bumpless at SP change)| (output bump at SP change)

Cascade Primary-loop Control

Operation mode

Cascade+Local Cascade+Remote

Standard PID control PV derivative type

Deviation derivative type

mode (output bump at SP change)
Fixed-point control PV derivative type PV derivative type
mode (output bump at SP change) (output bump at SP change)

Cascade Secondary-loop Control

Operation mode

AUTO+Local AUTO+Remote Cascade
Standard PID control PV derivative type - L L L
mode (output bump at SP change) Deviation derivative type|Deviation derivative type
Fixed-point control PV derivative type PV derivative type PV derivative type
mode (output bumpless at SP change) | (output bump at SP change) |(output bump at SP change)

PV Derivative Type PID

This is a PID control method in which the derivative action works only on the PV.
It can also eliminate output bump due to SP changing operation in Local mode.
The following shows the PV derivative type PID control computation formula.

=100 fe+ 1 fe.dt + Td-9—.APV
ouT P(e 1 fe.qt + 102

where OUT: control output, e: deviation (PV-SP), P: proportional band, Ti: integral time,
Td: derivative time, and APV: PVn-PVn-1 (n-1: value before one control period)

PV Derivative Type PID (output bump at SP change)

yanN
. _/</\' \
PV out
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8.3 Setting PID Control Mode (ALG)

Setting Details

PV Derivative Type PID (output bumpless at SP change)

SP —

PV ouT

Deviation Derivative Type PID

The PID control method in which derivative action works for the deviation value = PV —
SP.

The derivative action works for a SP change, so this method is useful for cases like
Cascade secondary-loop control where the SP-following capability is important.

The following shows the deviation derivative type PID control computation formula.

T= 12 +_| odt + T .
ou (e : e«d d dt ej

where OUT: control output, e: deviation (PV-SP), P: proportional band, Ti: integral time,
and Td: derivative time

SP — X \

PV ouT

Parameter Name Display

symbol level Setting range Menu symbol

0: Standard PID control mode
ALG PID control mode PRO 1: Fixed-point control mode. CTLEED

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.4 Switching PID

8.4.1 Switching PID According to Target Setpoint Number (SPNO)

Setting Details

The SP group number selection selects a group of target setpoint (SP) and PID
parameters by switching the SP number (SPNO).
The PID number selection (PIDN) can be set for each SP group.

SP number (SPNO) SP PID parameter group
1 SP of group 1 Specify using the parameter PIDN of group 1
2 SP of group 2 Specify using the parameter PIDN of group 2
3 SP of group 3 Specify using the parameter PIDN of group 3
4 SP of group 4 Specify using the parameter PIDN of group 4
5 SP of group 5 Specify using the parameter PIDN of group 5
6 SP of group 6 Specify using the parameter PIDN of group 6
7 SP of group 7 Specify using the parameter PIDN of group 7
8 SP of group 8 Specify using the parameter PIDN of group 8

When ZON=0 (SP group number selection 1): In coordinated operation, slaves operate
with the same PID number as that of the master.
The setpoint in the PID number selection (PIDN) within the SP group is ignored.

When ZON=3 (SP group number selection 2): In coordinated operation, slaves operate
with the setpoint in the PID number selection (PIDN) within the SP group.

DT Name PIELEY Setting range Menu symbol
symbol level
0: SP group number selection 1
1: Zone PID selection (selection
by PV)
Zone PID 2: Zone PID selection (selection
ZON selection STD by target SP) CTL €D
3: SP group number selection 2
4: Zone PID selection (selection
by SP)
PIDN PID ngmber EASY 1 to 8 (Depends on the setup sp
selection parameter PIDG. setting.)
PID PID number EASY [1t08 MODE
(display only)
Number of PID
PIDG. groups STD 1t08 CTLE&EED

Note1: The initial values for PIDN of the eight groups are same as SP number selection (SPNO.).
Set a PID number to use as necessary.

Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Note3: A currently-used PID number is displayed for the parameter PID.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.4 Switching PID
8.4.2 Switching PID According to PV

The PID switching according to PV is a function that switches between the groups of PID
parameters according to the PV.

The maximum number of PID groups to be switched is 8. (Set RP1 to RP7.)

This function is useful for reactors in which the chemical reaction gain changes
depending on the temperature.

The figure below shows an example of dividing the PV input range from the maximum
value to the minimum value into seven zones by reference points 1 to 6. (Set RP1 to
RP6.)

If the PV is currently positioned at this point,
control is based on the PID of group 6.

Maximum value of PV input range
PID of group 7

Reference point 6
PID of group 6
Reference point 5 - -----------oooooo Lo -
PID of group 5
Reference point4 | ------------oooo- Lo

PID of group 4
Reference point 3 ----------- oo
Reference point 2 - - - === - - 27 - No oo oo PID of group 3
PID of group 2

Reference point 1| - /£ -------------\----------------
PID of group 1

Minimum value of PV input range

Change in PV

The PV input range can be divided into the number of zones that is set in the reference
point.

Hysteresis at the time of zone switch can be set.

» Setpoint PD: 8.4.6 Setting Hysteresis at Time of Zone Switch

Reference deviation can be set at the same time.
» Reference deviation: 8.4.5 Switching PID according to Deviation (Reference Deviation)
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8.4 Switching PID

Setting Details

Parameter Display

symbol Name level Setting range Menu symbol
0: SP group number selection 1
1: Zone PID selection (selection
by PV)
Zone PID 2: Zone PID selection (selection
ZON selection STD by target SP) CTL €D

3: SP group number selection 2
4: Zone PID selection (selection

by SP)
0.0 to 100.0% of PV input range
RP1 to RP7 Reference point STD (EU) ZONE @01
1t07 (RP1 < RP2 £ RP3 < RP4 < RP5
< RP6 < RP7)
Number of PID
PIDG. groups STD 1t08 CTLE&EED
PID number 1 to 8, R: PID group for reference
PID (display only) EASY deviation MODE €T

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note2: A currently-used PID number is displayed for the parameter PID.

Note
When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.4 Switching PID

8.4.3 Switching PID According to SP

The zone PID selection by SP switches between the groups of PID parameters according
to the SP.
The maximum number of PID groups to be switched is 8. (Set RP1 to RP7)

The figure below shows the example of switching the group of PID parameters according
to the SP. It shows an example of dividing the PV input range from the maximum value to
the minimum value into five zones by reference points 1 to 4. (Set RP1 to RP4.)

SPa

Maximum value of
PV input range

(PID of group 5)

Reference point 4 -----------omommm

(PID of group 4)

Reference point 3 - ---- - c oo m e e e

SP

T
lw)
o
9
Q
o
C
©
w
)

Reference point 2 ---------c-ocoemee o ffe e

A P ———

Reference point 1 [--------------

(PID of group1)
{—»Time

PID of group 5\D

Minimum value of
PV input range

Y i B

N

PID No. to be selected| PID of group 1 PID of group 3 PID of grop 2

.
-

’.. e

’..
»--

i

PID of group 2 PID of group 3
PID of group 4

The PV input range can be divided into the number of zones that is set in the reference
point.

Reference deviation can be set at the same time.
» Reference deviation: 8.4.5 Switching PID according to Deviation (Reference Deviation)
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8.4 Switching PID

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
0: SP group number selection 1
1: Zone PID selection (selection
by PV)
Zone PID 2: Zone PID selection (selection
ZON selection STD by target SP) CTL €D
3: SP group number selection 2
4: Zone PID selection (selection
by SP)
0.0 to 100.0% of PV input range
Reference point 1 (EU)
RP1to RP7 to7 STD (RP1 = RP2 < RP3 < RP4 <RP5 ZONE €I
< RP6 < RP7)
Number of PID
PIDG. groups STD 1t08 CTLEDD
PID number 1 to 8, R: PID group for reference
PID (display only) EASY deviation MODE €T

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note2: A currently-used PID number is displayed for the parameter PID.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.4 Switching PID
8.4.4 Switching PID According to Target SP

The zone PID selection by target SP switches between the groups of PID parameters
according to the target SP.

The figure below shows the example of switching the group of PID parameters according

to the target SP. It shows an example of dividing the PV input range from the maximum
value to the minimum value into five zones by reference points 1 to 4. (Set RP1 to RP4.)

SP A

Maximum value of
PV input range

(PID of group 5)
SOOOC ------------------------------------------------------------ .llllllllll

Reference point 4 [---------------mm e

(PID of group 4)

Reference point 3 |--------cmmmm e e e e

Target SP

(PID of group 3)

350°C [-------o-

Reference point2 |------------

2500C |- cmm e (PID of group 2)

Reference point 1 |------------4-- /£ 'N\ -------------
Current SP

100°C

(PID of group 1)
(,()—P Time

PID of group 5 \D

Minimum value of :
PV input range j

PID No. to be selected [PID of group 1 PID of group 3 PID of group 2

)
e

A A A
Target SP is Target SP is Target SP is
changed from changed from changed from
100°C to 350°C 350°C to 250°C 250°C to 800°C

The PV input range can be divided into the number of zones that is set in the reference
point.

Reference deviation can be set at the same time.
» Reference deviation: 8.4.5 Switching PID according to Deviation (Reference Deviation)
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8.4 Switching PID

Setting Details

(display number)

deviation

Parameter Display .
symbol Name level Setting range Menu symbol
0: SP group number selection 1
1: Zone PID selection (selection
by PV)
Zone PID 2: Zone PID selection (selection
ZON selection STD by target SP) CTL €D
3: SP group number selection 2
4: Zone PID selection (selection
by SP)
0.0 to 100.0% of PV input range
Reference point 1 (EU)
RP1to RP7 to7 STD (RP1 <RP2 £ RP3 < RP4 < RP5 ZONE
< RP6 < RP7)
Number of PID
PIDG. groups STD 1t08 CTLESD
PID PID number EASY 1 to 8, R: PID group for reference MODE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note2: A currently-used PID number is displayed for the parameter PID.

Note

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is

changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.4 Switching PID

8.4.5 Switching PID According to Deviation (Reference Deviation)

Setting Details

The zone PID selection by deviation switches between the groups of PID parameters
according to the amount of deviation.

This function is called “reference deviation.”

In the fixed point control, if the actual amount of deviation exceeds the setpoint of the
reference deviation, the controller automatically changes to the PID parameter group
(PID of group R) set for the zone. If the actual amount of deviation becomes smaller than
the setpoint of reference deviation, the controller changes to the PID parameter group
appropriate for the zone.

For example, if the deviation is large, PV can be reached more rapidly to SP by
increasing the proportional gain (i.e., narrowing the proportional band). Switching PID
according to deviation is effective when ZON is set to 1, 2, 4. The zone PID selection by
reference deviation has priority over other zone PID selections.

A

Maximum value of
PV input range

PV
Reference point 2

"Reference deviation (RDV)
_Reference deviation (RDV)

Reference point 1 ,
Minimum value of / ;

SP

PV input range

PID of group R! PID of group 2

PID No. to be selected |PID ofgroupR:

A | A A
PID of group 2 PID of group R: PID for reference devi
Parameter Name Display Setting range Menu symbol
symbol level
0: SP group number selection 1
1: Zone PID selection (selection
by PV)
Zone PID 2: Zone PID selection (selection
ZON selection STD by target SP) CTL €D
3: SP group number selection 2
4: Zone PID selection (selection
by SP)
Reference OFF: Disable
RDV - STD 0.0 + 1 digit to 100.0% of PV input ZONE
deviation
range span (EUS)
PID PIP number EASY 1 to.8,l R: PID group for reference MODE
(display only) deviation

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note2: A currently-used PID number is displayed for the parameter PID.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.4 Switching PID

8.4.6 Setting Hysteresis at Time of PID Switch

Setting Details

When the zone PID selection is selected, hysteresis at time of each zone switch can be
set.
The following shows the operation example of hysteresis at time of zone switch.

PV

Reference point 1

0.5% of PV input range span

v

<

PID of group 1 PIDofgroup2  PIDof group1  PID of group 2

Parameter Name Display Setting range Menu symbol
symbol level
— S -
RHY Zone Plp switching STD 0.0 to 10.0% of PV input ZONE
hysteresis range span (EUS)

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

8.4.7 Switching PID by Contact Input

Setting Details

PID can be switching by contact input.

» Contact input assignment: 12.1 Setting Contact Input Function
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8.5 Suppressing Overshoot (Super Function)

The Super function monitors the deviation for evidence that there is a danger of
overshoot, and on sensing such danger automatically changes the setpoint temporarily

to a somewhat lower value (sub-SP).

Once the danger of overshoot appears diminished, the function returns the effective SP
gradually to the true SP. “Fuzzy ratiocination” techniques are employed in the algorithms
used to change the SP to the lower temporary value, and to return it gradually to the true

SP.

Operation Diagram

A
PV
Sub-SP
Original SP |-~ -- - —
\‘\ !// ”/
A ‘-
:
1
PV |
1
1
1
1
1
1
1
1
i
4 Time
Start of

fuzzy inference

Control System Block Diagram

PV

SP selector
SP
Sl-: - > PID »| Process
setting computation[ T
Sub-SP
Target Manipulated variable
SP__ | subsp
setting
A
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8.5 Suppressing Overshoot (Super Function)

Setting Details

Example of Overshoot Suppression Control for Setpoint Changes

“._’T i EI
2 2
@© [}
— —
[0} [
[oN Q.
5 §
= =
—_— —
Time Time

is not used is used

Example of Overshoot Suppression Control for Ramp-to-soak Transition

=} =}
© ©
[0 (0]
Qo Qo
§ §

= = Sub-SP

e e

Time Time

SUPER| is not used SUPER | is used
el Name Display Setting range Menu symbol
symbol level
OFF: Disable

1: Overshoot suppressing function
(normal mode)

2: Hunting suppressing function

SC Super function EASY (stable mode) TUNE

3: Hunting suppressing function
(response mode)

4: Overshoot suppressing function
(strong suppressing mode)

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

The setting SC=4 is effective compared with SC=1. However, the hunting may occur until
the PV reaches SP. Use it as usage.
Do not use the Super function for the Sample PI control.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.6 Suppressing Hunting (Super2 Function)

The Super2 function suppresses the hunting effect of the controller without re-tuning the
PID parameters.

Hunting means the PV becomes unstable and oscillates around SP.

[ on -

PV SP PV

A ¢

T

Hunting

»
|

e In hunting condition, the Super2 function selects the output from process model as PV
signal.

e The process model removes a factor of dead time from the actual process.

e The real process is under the open-loop condition.

e After hunting is suppressed, the Super2 function selects real PV signal, and carry out
the standard feedback control.

+ ouT PV
— PID control > Process >
SP
CPV Process
/( : model
PV
O
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8.6 Suppressing Hunting (Super2 Function)

Effects of Super2

Load change

SP PV

{

Hunting

[remaon |+

Temperature change

PV

Hunting

P Y~
g

APD parameters are set at this condition.

\j

- [sumerron |-

25

=T =

Setting Details

\j

DT Name PIETEY Setting range Menu symbol
symbol level
OFF: Disable
1: Overshoot suppressing function
(normal mode)
2: Hunting suppressing function
SC Super function EASY (stable mode) TUNE

3: Hunting suppressing function
(response mode)

4: Overshoot suppressing function
(strong suppressing mode).

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Set SC=2 when there are a lot of disturbances, and much hunting occurs.
Set SC=3 when SP is changed frequently. Hunting suppressing effect is smaller than that

of SC=2, however, responsiveness is good.

Do not use the Super function for the Sample Pl control.
The Super function does not work in direct action.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.7 Suppressing Integral Action (Anti-reset Wind-up)

Setting Details

Where there is a large deviation at the start of the control operation, for example, integral
outputs are accumulated and the PV exceeds the SP, thereby causing the output to
overshoot. To avoid this, the controller provides an anti-reset wind-up function for
suppressing an extreme integral output by stopping PID computations. Same applies to
the case of undershoot.

PID computations stop

100 f— PID computations restart
OHf---- )
OH: Output high limit
Output (%) puthig
0
Time —
SPi---q9------=
! PV
PV f———— Deviation band (AR):
the ratio of (PV-SP) to proportional band
Time —

The parameter AR sets the point (by deviation band (%)) to restart the PID computation
that is suspended by the controller’s anti-reset windup function. PID computation restarts
when the deviation band has decreased to the AR setpoint. When the parameter AR is
set to AUTO, the controller automatically determines the point at which to restart the PID
computation.

|PV-SP|

Deviation band (= Setpoint of AR) = ———— x 100 (%)
Proportional band

Parameter Display .
symbol Name level Setting range Menu symbol
AR Anti-reset windup STD  |AUTO, 50.0 to 200.0% TUNE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.8 Performing Non-linear PID Control

If a deviation (E) is smaller than the non-linear control gap width (GW), it is computed as
a proportional added the non-lenear control gain (GG).

Proportional Band (CPB) = Proportional Band (P) / GG

*IE|<GW/2
However, CPB is limited by 0.1 to 999.9%.

ouT
100%

PV
EU(100%)

« SP=EU(50%)

0%

EU(0%)

Control output will change smoothly (i.e., without any bumps) when CPB switches.

Nofte

In heating/cooling control, do not use non-linear PID control.

Setting Details

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

GW

Non-linear control gap width

PRO

OFF, 0.0%+1digit to 50.0%
of PV input range span
(EUS)

GG

Non-linear control gain

PRO

0.001 to 1.000

TUNE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.9 Adjusting Auto-tuning Operation

Setting Details

Auto-tuning Type

“Normal” of auto-tuning type requires a rapidly rising PID constant. This type is useful for
processes that allow some overshooting.

On the other hand, “stable” of auto-tuning type requires a slowly rising PID constant.

Auto-tuning Output Limiter

When executing auto-tuning, the control output high and low limits can be set.
When the control output low limit > AT.OL, or AT.OH < control output high limit, auto-
tuning is limited by the control output low or high limit.

In Heating/cooling control, AT.OH and AT.OL do not work.

Nofte

In time proportional output, the output is turned on and off irrespective of the upper/lower limit.

TR Name PIETIEY Setting range Menu symbol
symbol level
. 0: Normal
AT.TY Auto-tuning type STD 1. Stability
Output high limit in
AT.OH auto-tuning PRO -5.0 to 105.0% (Disabled in TUNE
AT.OL Output Igw limit in PRO Heating/cooling control)
auto-tuning

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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Chapter 9 Auxiliary Control Functions

9.1 Setting SP Limiter

Setting Details

The SP high and low limits can be set to restrict the SP to the range between those limits

whether in REM (remote) or LCL (local) mode. They works to the SP of all SP groups.

(%)
100.0
/High limit of SP
o
((’)_“ Setting range of actual SP
g
< Low limit of SP
“ - . ALl
’ . Setting range .
SPL SPH
0.0~ v v |
0.0 100.0(%)

Original setting range

» SP group: 6.2 Setting Target Setpoint

In Cascade control, the SP high and low limits can be set for both Loop1 and Loop 2.

Parameter Display i
symbol Name level Setting range Menu symbol
SPH SP high limit STD 0,010 100.0% of PV inputrange |, .,
SPL SP low limit sTD | (EU), (SPL<SPH) | Set J

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software

(sold separately) or through communication.
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9.2

Changing SP at a Fixed Rate (SP Ramp-Rate
Setting Function)

SP ramp-rate setting function forces SP to change at a fixed rate when SP is changed in
order to prevent abrupt changes in SP.

Velocity (rate-of-change) can be set for both the SP ramp-up rate (UPR) and SP ramp-
down rate (DNR). Set the ramp-rate time unit (TMU) per hour or minute.

The SP ramp-rate setting function works when:

(1) SPis changed.

(2) SPis changed by switching SP number (SPNO).

(3) Power is turned on or has recovered from a failure (PV tracking=ON); or
(4) Operation mode is switched from MAN to AUTO (PV tracking=ON).

SP ramp-rate setting action starts from PV when the PV tracking function is used.

(1) When SP is changed (2) When SP No. (SPNO) is switched (3) When power is turned on (or power has recovered)

«— Old SP

(4) When operation mode is switched from MAN to AUTO

f

SP change

SP

SP of group 2—, gT SP —,
c
©
Specified ramp rate =
g
» £
Specified ramp rate E Specified ramp rate
New SP —» “«— SP of group 1 PV
E— I — T E—
Time Time Time
- Power-on or
SP of group 1/SP of group 2 switch Switch from MAN to AUTO
Increases . | | . Decreases Do
according \_. »__SPofgroup 3 . ./ according -
to UPR N /. (PIDofgroup3) \ /7 to DNR o
E ' ' ' . SPof group 2 «
. . . /. (PID of group 2) »
SP of group 1 y X X SPofgroup1 f . |
v ' ' ' ncreases
(PID of group 1) : : : : (PID of group 1) : : according
, | | . [ to UPR
P - - { Time
Switch Switch Switch
from SP of group 1 from SP of group 3 from SP of group 1
to SP of group 3 to SP of group 1 to SP of group 2
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9.2 Changing SP at a Fixed Rate (SP Ramp-Rate Setting Function)

Setting Details

SP switch
SP of group 1 l SP of group 2

SPof group 2=640°C - - - - - ------q-------------------

SP of group 1 = 500°C =——

Temperature
difference of 140°C
70°C/min

UPR = 140/2 = 70 (°C/min)

Temperature rise time of 2 min.

Temperature difference (°C) 140°C

UPR = - . = — =70 (°C/min
Time (min) 2 min ( )
ELEDIEEs Name 2lEEY Setting range Menu symbol
symbol level
UPR SP ramp-up rate EASY | OFF, 0.0 + 1 digit to 100.0% of PV
DNR SP ramp-down rate| EASY | input range span (EUS)
HOUR: Ramp-up rate or ramp- SPS

™U SE ramp-rate time EASY down rate per hour

unit MIN: Ramp-up rate or ramp-down

rate per minute

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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9.3 Forcing SP to Track PV (PV Tracking)

PV tracking function is used to prevent abrupt PV changes.

With PV tracking, SP is first aligned with PV and then changed to its original SP at the

SP ramp rate.

» SP ramp-rate setting function: 9.2 Changing SP at a Fixed Rate (SP Ramp-Rate Setting
Function)

PV tracking function works when:

(1) Power is turned on or has recovered from a failure,

) SP number (SPNO) is changed,
) Operation mode is switched from STOP to RUN,

(4) Operation mode is switched from MAN to AUTO,
) Operation mode is switched from MAN to CAS (in Cascade control); or
)

(6) Output tracking flag is switched from ON to OFF (in Cascade primary-loop control or
Loop control for backup)
PV tracking enabled PV tracking disabled
Follows SP ramp rate
(set using UPR or DNR)
SP SP ~ — 8
/\—-——”
PV \ PV )
MAN AUTO MAN AUTO
A A
. Time ) Time
Mode switch Mode switch
Setting Details
Parameter Display .
symbol Name level Setting range Menu symbol
PVT PV tracking selection STD OFF, ON SPS

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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9.4 Forcing SP to Track Remote Input (SP Tracking)

Setting Details

SP tracking function is the function to force the local setpoint (SP) to track the remote
setpoint (RSP) when the operation mode is switched from REM (remote) to LCL (local)
mode.

The function is effective to prevent abrupt PV changes.

SP tracking enabled SP tracking disabled
Sl SP
=~ PV
. /\ g . y
: PV :
A Time A Time
REM — LCL mode switch REM — LCL mode switch
Parameter Display .
symbol Name level Setting range Menu symbol
SPT SP tracking selection STD OFF, ON SPS

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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9.5 Setting Controller Action at Power ON (Restart Mode)

For details, see Chapter 15, “Power Failure Recovery Processing.”

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

Set how the controller should

recover from a power failure of 5

seconds or more.

R.MD Restart Mode STD CONT: Continue action set before | SYS X3P
power failure.

MAN: Start from MAN.

AUTO: Start from AUTO.

The preset output (PO) is output in MAN or AUTO mode.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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9.6 Setting Time between Powering on Controller
and Starting Control (Restart Timer)

Setting Details

The time between power on and the instant where controller starts control computation

can be set.

Operation start time = Operating time of controller initialization after power on.

I Name PIEEY Setting range Menu symbol
symbol level
R.TM Restart Timer STD 0to10s SYS &

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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Chapter 10 Output (Control and Retransmission) Functions

10.1 Setting Control Output Type

Time Proportional Relay Output / Triac Output / Time Proportional Voltage

Pulse Output
In time proportional output, the control computation result is output in the form of an
on/off signal pulse width proportional to the time. The pulse width is calculated as follows
with the cycle time (control output cycle) at 100%.
Control output pulse width = Control output (%) x Cycle time
The output type is selected as either the relay/triac output or the voltage pulse output.

PV

uTs5AIUT52A 100

ON
[T1TTorF

I
iRistricted to the range|
1between output high 1
:Iimit and output low
ON Hlimit values.

S -

0.0 50.0 100.0
Displayed output value (%)

On-time ratio

ON/OFF signal
pulse output

Heater

Tank

|

m
\
—

(7))

(]

Ry

o

» Cycle time: 10.2 Setting Control Output Cycle Time

Current Output

In current output, the control computation result is output as a current signal. (Example of

4 to 20 mA)
PV
20mMAF--=====----————---— ;
TC UT55A/UT52A !
5 i
= |
> I
2 o
£ 'Ristricted to the range!
Heater S 1between output high |
Control output o 'limit and output low !
Furnace P limit values. i
I
| j 4 mA _:
[Hﬁj C 0.0 100.0
Displayed output value (%)

Thyristor unit

ON/OFF Output

ON/OFF control compares the SP and PV and outputs an on or off signal according to
the positive or negative deviation (PV — SP).
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10.1 Setting Control Output Type

Position Proportional Output

Position proportional output is equipped only with Position proportional type.

In position proportional output, valve opening is made proportional to the control
computation results. The controller outputs direct and reverse signals (relay) to control
motor movement and valve opening.

UT55A/UT52A

BV

H (direct) or L (reverse)

PV dl contact signal

Control motor

T Position signal

TC
N - Air
Motor-operated valve

A
e TN A

Burner

Feedback-type Position Proportional Output

In feedback-type position proportional output, the controller obtains a valve position
signal from a feedback slide-wire resistor (overall resistance: 100 Q to 2.5 kQ) attached
to a valve or feedback current input (4 to 20 mA).

The following shows an example using feedback slide-wire resistor.

I Valve position " Reverse

signal action

Slide-wire resistor i
X

Motor-operated
valve

Controller
Control
computation
Feedback | ; Direct acti
inout H :  Direct action
p i
O
—O

When current is used for feedback input, only wiring is different
» Wiring for current: 17.4.5 Valve Position Output and Feedback Input Wiring

Estimating-type Position Proportional Output

In estimating-type position proportional output, set the operating time required for a
valve to change from the fully-closed position to the fully-open position beforehand. With
the preset operating time, the controller controls the valve by estimating its position.
Estimating-type position proportional output is used when feedback input signal cannot
be obtained. (Feedback input wiring is not necessary.)

Note: When the control output is: upper limit=direct signal, lower limit=reverse signal.

Heating/cooling Output

Heating/cooling output is equipped only with Heating/cooling type.
» Heating/cooling output: 8.2.3 Heating/cooling Control

10-2
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10.1 Setting Control Output Type

Two-position Two-level Control Output

Setting Details

Two-position Two-level Control is equipped only with Heating/cooling type (Suffix code:

Type 1 =-2).

» Two-position two-level control output: 8.1.1 Single-loop Control, Single-loop Heating/cooling
Control, Single-loop Position Proportional Control, and Single-loop Two-position Two-level
Control

» Two-position two-level control: 8.2.4 Two-position Two-level Control

Parameter Name Display

symbol level Setting range Menu symbol

Control output or Heating-side
control output (Lower two digits)

00: OFF

01: OUT terminals (voltage pulse)

02: OUT terminals (current)

03: OUT terminals (relay/triac)

04: OUT2 terminals (voltage
pulse)

05: OUT2 terminals (current)

06: OUT2 terminals (relay/triac)
Output type EASY 0K Set

Cooling-side control output (Upper

two digits)

00: OFF

01: OUT terminals (voltage pulse)

02: OUT terminals (current)

03: OUT terminals (relay/triac)

04: OUT2 terminals (voltage
pulse)

05: OUT2 terminals (current)

oT )
selection

06: OUT2 terminals (relay/triac)

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

CAUTION

No output is generated even if the terminal which is not provided is selected.
Confirm that the terminal to be selected is provided.

For each output terminal number, see 17.4, “Wiring.”

Set a control mode, control type, and an input type before setting an output type.
» Control mode: 8.1 Setting Control Mode (CTLM)

» Control type: 8.2 Setting Control Type (CNT)

» Inputtype: 7.1.1 Setting Input Type, Unit, Range, Scale, and Decimal Point Position

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.1 Setting Control Output Type

Control Output (PID Control, ON/OFF Control, Sample Pl Control, Batch PID
Control, or Feedforward Control) of Standard type

The figure below shows an example of setting the current output of the OUT terminal to
the control output terminal and type. Set “02” to lower two digits and “00” to upper two
digits.

Symbol T Control output terminal and type
00

Heating/cooling Control Output of Heating/cooling Type

The figure below shows an example of setting the current output of the OUT terminal
to the heating-side control output terminal and type, and setting the relay output of the
OUT2 terminal to the cooling-side control output terminal and type.

Heating side: Set “02” to lower two digits. Cooling side: Set “06” to upper two digits.

Symbol L L Heating-side control output terminal and type
Cooling-side control output terminal and type

Two-position Two-level Control Output (for Heating/cooling Type Only)

The figure below shows an example of setting the relay output of the OUT terminal to the
control output terminal and type of main setting, and setting the relay output of the OUT2
terminal to the control output terminal and type of sub-setting.

Main setting side: Set “03” to lower two digits. Sub-setting side: Set “06” to upper two
digits.

Symbol L LMaln setting side control output terminal and tyf
Sub-setting side control output terminal and type

Position Proportional Output (for Position Proportional Type Only)

When Position proportional type is specified, the output form is fixed to the position

proportional output and setting is not necessary. Adjustment of the valve position is

necessary.

» Valve position adjustment: 10.16 Adjusting Motor-operated Valve Position (Position Proportional
Output)

10-4

IM 05P01C31-01EN



10.2 Setting Control Output Cycle Time

Cycle time is the basic cycle period for a signal full cycle of ON/OFF operation for a relay
or voltage pulse output. Reducing cycle time results in faster cycling and finer control. In
contrast, reducing the ON/OFF period also reduces relay life. For relay output, set the
control output cycle time to 30 to 200 seconds according to the process speed.

ON ON
“On time On time
OFF OFF
Cycle time Cycle time

Comparison of operations for the same control output (50%)

Cycle time = 10 sec Cycle time = 20 sec Cycle time = 40 sec
h I I 1 I I
ON i ON ON
| | |_| |_| 10 sec 20 sec }
OFF\. OFF OFF
5 sec
Setting Details
Parameter Name Display Setting range Menu symbol
symbol level
Control output cycle
time
et |Meoseson | ey
(in Heating/cooling 0.5101000.0 s OuT €D
control)
CTe Cooling-side control EASY

output cycle time

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.3 Setting Limiter to Control Output

Control output high and low limits can be set to restrict the control output to the operation
range between those limits.
The output limiter is prepared for each PID group, and works according to the selected PID group.
This, however, excludes preset output in STOP mode.

» PID group: 6.4 Adjusting PID Manually

(%)
105.0

Actual output
variable range

Output low limit

Actual output from the terminal

o S ONA
3 . Setting range .
p Low limit High limit
0L v v |
-5.0 105.0 (%)

<« Original settingrange —— 5

Setting Details

e Name LT Setting range Menu symbol
symbol level
o 4510 1050% (0L<OF)
OH out ut?\i h limit (in EASY In Heating/cooling control: 0.1
put high i to 105.0% (OL<OH)
Heating/cooling control)
Control output low limit -5.0 to 104.9%, (OL<OH), SD:
Heating-side control Tight shut
oL output low limit (in EASY on . . PID
Heatina/coolin In Heating/cooling control: 0.0
9 9 to 104.9% (OL<OH)
control)
OHec Cooling-side control EASY 0.1 to 105.0%, (OLc<OHc)
output high limit
OLc Cooling-side control EASY | 0.0 to 104.9%, (OLc<OH)
output low limit
PIDN PID number selection EASY 1t08 SP
PIDG. Number of PID groups STD 1t08 CTLED

Note1: The PID number (1 to 8, R) is displayed on Group display while each parameter is displayed.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
Note3: When the setting is low limit Zhigh limit, the controller operates as low limit = high limit -1 digit.

Nofte
When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.4 Disabling Output Limiter in MAN mode

Setting Details

Output limiter can be released when in MAN mode.

However, cannot be released when in Heating/cooling control.
Note that the output bump is caused if the operation mode is changed from MAN to
AUTO while the control output is out of the range between the control output high limit (OH)

and control output low limit (OL).

Control output bumps to OH in MAN mode when it is larger than OH.
Moreover, it bumps to OL when smaller than OL.

ON: Enable output limiter in
MAN mode

DT Name 2D Setting range Menu symbol
symbol level
OFF: Disable output limiter in
OLMT Output limiter switch PRO MAN mode TUNE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.5 Setting Velocity Limiter to Control Output

Setting Details

Output velocity limiter prevents the control output signal from changing suddenly in order
to protect the control valves (or other actuators) and controlled process.

The output velocity limiter does not work in MAN or STOP mode or when input burnout
or A/D error occurs.

Note that setting an output velocity limit may cancel the effects of derivative action.

The following shows the operation example of output velocity limiter.

(%)

100 -
Actual output
change
b=
Q.
=]
© 100%
Velocity limit = 2.0 (%/sec)
50 sec
0
—_—
Time (sec)

In Heating/cooling control, the output velocity limiter can be set to the control computation
result before split into heating-and cooling-side outputs.

In ON/OFF control or Two-position two-level control, the setting is invalid even if the
output velocity limiter is set.

Parameter Name ol Setting range Menu symbol
symbol level
o OFF: Disable
OPR Output velocity limiter STD 0.1 to 100.0%/s TUNE

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

10-8

IM 05P01C31-01EN



10.6 Reducing 4-20 mA Current Output to 0 mA
(Tight Shut Function)

Tight shut function fully closes the control valve (or other actuators) (i.e., so that output is
zero) beyond its positioner dead band.
When the output low limit is set to “SD,” the output is as follows in MAN or AUTO mode.

* In MAN mode
When the output is reduced with the Down arrow key and “SD” is displayed as the
output value, the output level reaches tight shut level. The control output delivers a
tight shut signal (about 0.0 mA).

¢ In AUTO mode
The output is limited by the output low limit (OL). It does not decrease to 0.0 mA.

Control output
200mMA F---------------- .
—5.0% :
— : Displayed output value
! 4.0 mA 100.0%
“--13.2mA
==+ 0.0mA
Setting Details
D) Name PIEEIEY Setting range Menu symbol
symbol level
Control output low limit -5.0 to 104.9%, (OL<OH), SD:
Heating-side control Tight shut (0 mA output in
oL output low limit (in EASY MAN mode) PID
Heating/cooling In Heating/cooling control: 0.0
control) to 104.9% (OL<OH)
PIDN PID number selection EASY 1t08 SP
PIDG. Number of PID groups STD 1t0 8 CTLETD

Note1: The PID number (1 to 8, R) is displayed on Group display while each parameter is displayed.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.7 Setting ON/OFF Control Hysteresis

In ON/OFF control, since the only two possible output states are ON and OFF, the control
output cycles are as shown in the figure below. ON/OFF becomes quite narrow, so that if
relay output is used, chattering occurs. In this case, the hysteresis should be set wider to
prevent relay chattering and for the service life of the relay.

One Point of Hysteresis
For one point of hysteresis, set one point of hysteresis. In Heating/cooling control, set
heating-side ON/OFF control hysteresis and cooling-side ON/OFF control hysteresis.

Hysteresis
ON ; :
A
Output
Y OFF

- . A

PV SP
Hysteresis

L2 x{:yz """""""" \ \_Temperature

ON ON ON
Output T OFF OFF

(Example of reverse action)

Two Points of Hysteresis

For two points of hysteresis, set two points of hysteresis (upper-side hysteresis and
lower-side hysteresis).

Two points of hysteresis cannot be used for Heating/cooling control and Two-position
two-level control.

Lower-side Upper-side
hysteresis hysteresis

e~

ON i
Output
Y OFF
- . A
PV SP

i//Upper-side hysteresis
S = — DA E— N
\ Temperature
ON

ON ON

Output T OFF OFF

(Example of reverse action) “~ ower-side hysteresis
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10.7 Setting ON/OFF Control Hysteresis

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
Hysteresis (in ON/OFF
control, Position In ON/OFF control or Two-
proportional control, or position two-level control:
Two-position two-level 0.0 to 100.0% of PV input
HYS control) EASY range span (EUS)
Heating-side ON/OFF In Heating/cooling control
control hysteresis or Position proportional PID
(in Heating/cooling control: 0.0 to 100.0%
control)
Upper-side hysteresis
HY.UP (in ON/OFF control) EASY 10,0t 100.0% of PV input
Lower-side hysteresis range span (EUS)
HY.LO (in ON/OFF control) EASY
PIDN PID number selection EASY 1t0 8 SP
PIDG. Number of PID groups STD 1t08 CTLETD

Note1: The PID number (1 to 8, R) is displayed on Group display while each parameter is displayed.

Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.8 Canceling Offset of PV and SP (Manual Reset)

Setting Details

Manual reset can be used when the integral action is disabled.

When the integral action is disabled, there will be an offset of PV and SP. Manual reset
cancels this offset.

The manual reset value equals the output value when PV = SP is true.

LIS Name 2T Setting range Menu symbol
symbol level
MR Manual reset EASY -5.0 to 105.0% PID
PIDN PID number selection EASY 1t08 SP
PIDG. Number of PID groups STD 1t08 CTLED
Note1: The PID number (1 to 8, or R) is displayed on Group display while each parameter is
displayed.

Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Note
When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.9 Setting Hysteresis and Dead Band for Heating/
cooling Control Output

In Heating/cooling control, the positive dead band denotes the zone where none of the
heating-side and cooling-side outputs are presented. The negative dead band denotes
the zone where both of the heating-side and cooling-side outputs are presented.

The following shows the case when both the heating side and cooling side are ON/OFF
control.

Cooling-side hysteresis (HYSc) ON

f Neutral (OFF)

ON Heating-side hysteresis (HYS)

Positive dead band

The following shows the case when both the heating side and cooling side are PID

control.
Output (%) Output (%)
100 100
A
Cooling-side Heating-side Cooling-side Heating-side
output output output output
0 - >
: : g : I : o
0 50 100(%) 0 50 100(%)
Positive dead band Négative dead band
Value of control output before split into Value of control output before split into
heating- and cooling-side outputs heating- and cooling-side outputs
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10.9 Setting Hysteresis and Dead Band for Heating/cooling Control Output

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
Hysteresis (in ON/OFF
control, Position In ON/OFF control or Two-
proportional control, or position two-level control:
Two-position two-level 0.0 to 100.0% of PV input
HYS control) EASY range span (EUS)
Heating-side ON/OFF In Heating/cooling control
control hysteresis or Position proportional
(in Heating/cooling control: 0.0 to 100.0% PID @5
control)
HYSc Cooling-side ONOFF | gy 10,010 100.0%
control hysteresis
Output dead band (in In Heating/cooling control:
DB Heating{cooling cqntrol EASY -10_0..0 to 50.0°/(_:
or Position proportional In Position proportional
control) control: 1.0 to 10.0%
PIDN PID number selection EASY [1to8 SP @
PIDG. Number of PID groups STD 1t08 CTLED

Note1: The PID number (1 to 8, or R) is displayed on Group display while each parameter is
displayed.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.10 Setting Hysteresis and Dead Band for Position

Proportional Control Output

To prevent excessively frequent operation of the motor and relays, a dead band is
provided between two relay output operating points, and hysteresis is provided for each
relay output.

If position signal differs from the control computation output by less than the dead band
value, neither the “direct” nor “reverse” relay turns ON. If the difference is large enough
on the plus side, the direct relay turns ON; if on the minus side, the reverse relay turns
ON (in reverse action).

Position proportional
Position proportional outpu‘t relay hysteresis

output relay hysteresis Direct output (ON)

f Neutral (OFF)

Reverse Y
output (ON)

Dead band

0

(Control computation output value — Position signal)

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
Hysteresis (in ON/OFF
control, Position In ON/OFF control or Two-
proportional control, or position two-level control:
Two-position two-level 0.0 to 100.0% of PV input
HYS control) EASY range span (EUS)
Heating-side ON/OFF In Heating/cooling control
control hysteresis or Position proportional PID
(in Heating/cooling control: 0.0 to 100.0%
control)
Output dead band (in In Heating/cooling control:
DB Heating/cooling co'ntrol EASY -10.0..0 to 50.0"/?
or Position proportional In Position proportional
control) control: 1.0 to 10.0%
PIDN PID number selection EASY 1t0 8 SP
PIDG. Number of PID groups STD 1t08 CTLE&EED

Note1: The PID number (1 to 8, R) is displayed on Group display while each parameter is displayed.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Nofte

When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.
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10.11 Setting Retransmission Output Terminal, Type,
and Scales

Setting Details

The OUT (O1RS) and OUT2 (O2RS) terminals can be used as retransmission output
when control output is not assigned to them.

Confirm the output type selection (OT) before setting the retransmission output. The
range can be changed.

» Control output terminal: 10.1 Setting Control Output Type

» Current output range: 10.14 Changing Current Output Range

Minimum value of Maximum value of
PV input range PV input range
0.0°C 200.0°C

‘ .

4 mA 20 mA (output signal)

To Recorder

Parameter Name Display

symbol level Setting range

Menu symbol

OFF: Disable

PV1: PV

SP1: SP

OUT1: OUT (Valve opening: 0 to

100 % in Position proportional control)

LPS: 15V DC loop power supply

PV2: Loop-2 PV

SP2: Loop-2 SP

OUT2: Loop-2 OUT

TSP1: Target SP

Retransmission HOUT1: Heating-side OUT

RTS out type of EASY |COUT1: Cooling-side OUT

RET MV1: Position proportional output
(internal computed value)

TSP2: Loop-2 target SP

HOUT2: Loop-2 heating-side OUT

COUT2: Loop-2 cooling-side OUT

MV2: Loop-2 position proportional
output (internal computed value)

PV: PV terminals analog input

RSP: RSP terminals analog input

AIN2: AIN2 terminals analog input

ouT &®

AIN4: AIN4 terminals analog input

10-16

IM 05P01C31-01EN



10.11 Setting Retransmission Output Terminal, Type, and Scales

(Continued)
Parameter Name Display Setting range Menu symbol
symbol level

Maximum When RTS = PV1, SP1, PV2, SP2,
value of TSP1, TSP2, PV, RSP, AIN2, or AIN4,

RTH retransmission STD RTL + 1 digit to 30000
output scale of -19999 to RTH - 1 digit
RET

Decimal point position:

When RTS=PV1, SP1, or TSP1,
decimal point position is same as
that of PV input.

When RTS=PV2, SP2, or TSP2,
decimal point position is same as

Minimum that of RSP input.
When RTS=PV, decimal point position
value of . .
RTL retransmission STD is same as that of EV mpu_t scale.
When RTS=RSP, decimal point
output scale of e f RSP
RET posmon is same as that o
input scale.

When RTS=AIN2, decimal point
position is same as that of AIN2
scale.

When RTS=AIN4, decimal point
position is same as that of AIN4
scale.

Retransmission
output type of
O1RS OUT current STD Same as RTS ouT €D
output
Maximum When O1RS = PV1, SP1, PV2, SP2,
value of TSP1, TSP2, PV, RSP, AIN2, or AIN4,
O1RH retransmission | oo |O1RL + 1 digit to 30000
output scale of -19999 to O1RH - 1 digit
OUT current
output Decimal point position:

When O1RS=PV1, SP1, or TSP1,
decimal point position is same as
that of PV input.

When O1RS =PV2, SP2, or TSP2,
decimal point position is same as
that of RSP input.

Minimum When O1RS =PV, decimal point
value of position is same as that of PV input
O1RL retransmission STD scale.

output scale of
OUT current
output

When O1RS =RSP, decimal point
position is same as that of

RSP input scale.

When O1RS =AIN2, decimal point
position is same as that of

AIN2 scale.

When O1RS =AIN4, decimal point
position is same as that of AIN4
scale

IM 05P01C31-01EN
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10.11 Setting Retransmission Output Terminal, Type, and Scales

(Continued)
Parameter Display .
symbol Name level Setting range Menu symbol
Retransmission
output type of

O2RS OUT?2 current STD Same as RTS
output
Maximum When O2RS = PV1, SP1, PV2, SP2,
value of TSP1, TSP2, PV, RSP, AIN2, or AIN4,
retransmission O2RL + 1 digit to 30000

O2RH output scale of STD -19999 to O2RH - 1 digit
OUT2 current
output Decimal point position:

When O2RS=PV1, SP1, or TSP1,
decimal point position is same as
that of PV input.

When O2RS =PV2, SP2, or TSP2,
decimal point position is same as ouT €D
that of RSP input.

Minimum When O2RS =PV, decimal point
value of position is same as that of PV input
retransmission scale.

OzRL output scale of STD When O2RS =RSP, decimal point
OUT2 current position is same as that of RSP
output input scale.

When O2RS =AIN2, decimal point
position is same as that of AIN2
scale.

When O2RS =AIN4, decimal point
position is same as that of AIN4
scale.

Setpoints PV2, SP2 and OUT2: Can be used in Cascade control.
Setpoints HOUT1 and COUT1: Can be used in Heating/cooling control.
Setpoint MV1: Can be used in Position proportional control.

(When opening or closing a valve by key operation in manual mode opration, the transmission

output becomes -5.0 %.)

Setpoint TSP2: Can be used in Cascade control.
Setpoints HOUT2 and COUT2: Can be used in Cascade control of Heating/cooling type.
Setpoint MV2: Can be used in Cascade control of Position proportional type.

(When opening or closing a valve by key operation in manual mode opration, the transmission

output becomes -5.0 %.)

Setpoint RSP: Can be used when equipped with remote input.
Setpoints AIN2 and AIN4: Can be used when the UT55A suffix code: Type 2 = 7.

Parameters and Corresponding Terminals

RTS, RTH, RTL

RET terminal

O1RS, O1RH, O1RL

OUT terminal

O2RS, O2RH, O2RL OUT2 terminal

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.12 Setting Preset Output Value

10.12.1 Setting Output Value in STOP Mode (Preset Output)

Preset output becomes the output when the operation mode is switched from RUN to
STOP.

The preset output is not limited by the output high and low limits.

The preset output is prepared for each PID parameter group, and works according to the
selected PID parameter group.

Control output

100% |- i
I
Control output obtained by i
computation based on !
deviation between SP and PV. !

i The preset output (fixed) applies

50% % according to the preset output.
&'\' """"""""""" i
1
Preset output X
I
I
0% —5 >
RUN state STOP state Time

Point where the controller
enters STOP state

» Output limiter: 10.3 Setting Limiter to Control Output

Preset Output in Heating/cooling Control

The preset output can be set for both of the heating and cooling sides.

The computation starts from the value of 50% of internal computed value (value before
split into heating- and cooling-side outputs) when the operation mode is switched from
STOP to RUN.

IM 05P01C31-01EN
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10.12 Setting Preset Output Value

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol

Preset output In STOP mode, fixed control

PO Heatmg_—s,lde pljeset EASY outpyt can be generated.
output (in Heating/ In Position proportional
cooling control) control, Valve opening can
Cooling-side preset be set;

POc output EASY | 5.0t0 105.0% PID
Sub-preset output (in LZr?tISZuTOLﬂee;:ZZ sub-

SU.PO Two-position two-level EASY P
control) generated.

0%, 100%
PIDN PID number selection EASY 1t08 SP
PIDG. Number of PID groups STD 1t08 CTLE&EED

Note1: The PID number (1 to 8, R) is displayed on Group display while each parameter is displayed.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Nofte
When changing the setpoint of the parameter PIDG., if the setpoint of the parameter PIDN
which belongs to the SP menu is larger than that of the parameter PIDG., the PIDN setpoint is
changed to the PIDG. setpoint.

For ON/OFF output (ON/OFF output or ON/OFF output in Two-position two-level control
or Heating/cooling control), 0.0% is output when the setting value is 0.0% or less and
100.0% is output when 0.1% or more.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.12 Setting Preset Output Value

10.12.2 Setting Output Value When Switched to MAN Mode (Manual Preset Output)

When the operation mode is switched from AUTO to MAN, each of the following can be
selected.

» The control output takes over the control output as is.

* The control output bumps to the manual preset output.

When the manual preset output is output, the manual operation is possible after the
bump.

Manual preset output is limited by the output high and low limits. (when Output limiter
switch (OLMT) = ON)

Control output

100% [~

Manual preset output Output bump

Control output obtained by PID A
|~ computation based on
deviation between SP and PV.

4

0% -
AUTO state MAN state Time

50%

Output bumpless

Point where the controller
enters MAN state

When the operation mode is switched from MAN to AUTO, transferred without bump from
the manual output to the control output.

» Output limiter: 10.3 Setting Limiter to Control Output
» Output limiter switch: 10.4 Disabling Output Limiter in MAN mode

IM 05P01C31-01EN
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10.12 Setting Preset Output Value

Setting Details

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

MPON

Manual preset output
number selection

STD

OFF: Hold the control output
in AUTO mode (bumpless)

1: Use manual preset output 1
(output bump)

2: Use manual preset output 2
(output bump)

3: Use manual preset output 3
(output bump)

4: Use manual preset output 4
(output bump)

5: Use manual preset output 5
(output bump)

TUNE

MPO1 to
MPO5

Manual preset output 1
to 5

STD

-5.0 to 105.0%

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.12 Setting Preset Output Value

10.12.3 Setting Output Value When Error Occurs (Input Error Preset Output)

Setting Details

The 0% control output, 100% control output, or input preset output can be selected and
output as input error preset output in the following conditions.

» The input burnout occurs during operation in AUTO or CAS mode and RUN mode.
» The ADC error occurs during operation in AUTO or CAS mode and RUN mode.

However, the manual output becomes the output when the input burnout occurs in MAN
mode and RUN mode.

output

L7 Name LY Setting range Menu symbol
symbol level
Input error preset 0 Preset output
EPO P P STD | 1: 0% output sYs €

2: 100% output

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.13 Setting 10-segment Linearizer for Output

A total of up to four 10-segment linearizers can be used for the input unit and output unit.
For the position used by a 10-segment linearizer, see the function block diagram.

» Function block diagram: 8.1 Setting Control Mode (CTLM)

» 10-segment linearizer input: 7.1.4 (3) Setting 10-segment Linearizer

10-segment Linearizer Biasing

This function is used to correct the control output by adding the corresponding bias

values to each of the 11 points of optionally set input values. When the 10-segment
linearizer input is A1 or less, B1 is added. Moreover, the input is A11 or more, B11 is

added.
A
1_0-se_gment Corrected value
linearizer output (Actual control output +

10-segment linearizer bias)

\ Actual control output

-5.0 to 105.0%

10-segment linearizer bias

1 f f ? ? T T ? A9 AT0AN 10-segment
A1 A2 A3 A4 A5 A6 | A8 linearizer input
A7

-5.0 to 105.0%

10-segment Linearizer Approximation

This function is used to correct the control output.

As shown in the figure below, the output values can be optionally set to 11 points of the
optionally set input values. When the 10-segment linearizer input is A1 or less, the value
of extended line between B1 and B2 is output. Moreover, when the input is A11 or more,
the value of extended line between B10 and B11 is output.

10-segment 4

linearizer output B5 to B11 are equalized to B4.

Bt -- 1

Output range
after

1_ O-seg ment B3
linearizer
approximation

-5.0 to 105.0%

B2

~ B1

A5 to A11 are
equalized to A4.

A1 A2 A3 A4 A1
N 10-segment
Actual control output range linearizer input

-5.0 to 105.0%
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10.13 Setting 10-segment Linearizer for Output

Setting Details

Parameter . .
symbol Name Display level Setting range Menu symbol
OFF: Disable
PV: PV analog input
RSP: RSP analog input
10-segment AIN2: AIN2 analog input
PYS Iinear?zer Group 1, 2: STD AIN4: AIN4 analog input
selection Group 3, 4: PRO PVIN: PV input
OUT: OUT analog output
OUT2: OUT2 analog
output
RET: RET analog output
10-segment -66.7 to 105.0% of input
A1toA11 |linearizer Group 1, 2: STD range (EV) PYS1
. Group 3, 4: PRO Output linearizer: -5.0 to
input 1 PYS2
105.0%
- - - PYS3
10-segment linearizer bias: PYS4
-66.7 to 105.0% of input
range span (EUS)
10-segment Group 1, 2: STD 10—segmept Ilqear|zer
B1 to B11 linearizer Group 3. 4: PRO approximation: -66.7 to
output 1 P& 105.0% of input range
(EV)
Output linearizer: -5.0 to
105.0%
10-segment 0: 10-segment linearizer
BMD ”nearigzer Group 1, 2: STD bias
Group 3, 4: PRO 1: 10-segment linearizer
mode L
approximation

Note1: The group number (1 to 4) is displayed on Group display while each parameter is displayed.

Set it in the following orders.

(1)PYS: Specifies where the 10-segment linearizer function is used.
Setpoint OUT functions before output to OUT terminal.
Setpoint OUT2 functions before output to OUT2 terminal. (for Heating/cooling type
only)
Setpoint RET functions before output to RET terminal.

(2)PMD: Specifies whether to use it as a 10-segment linearizer bias or a 10-segment
linearizer approximation.

(3)A1 to A11, B1 to B11: Sets the 10-segment linearizer input and 10-segment linearizer
output.

Nofte
« Set the 10-segment linearizer so that it increases monotonically.
» If the same setpoint is set for the two or more parameters of 10-segment linearizer selection
(PYS), a smaller group number is used.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.14 Changing Current Output Range

The analog output type can be selected from among 4 to 20, 0 to 20, 20 to 4, or 20to 0

mA.
Setting Details
LIS Name 2T Setting range Menu symbol
symbol level
OUT current output
OUA range STD 4-20: 4 to 20 mA,
OUT2 current output 0-20: 0 to 20 mA,
Ouz.A range STD 20-4: 20 to 4 mA, OouT €XID
RETA RET current output STD 20-0: 20 to 0 mA
range

Parameters and Corresponding Terminals

OU.A OUT terminal
OU2.A OUT2 terminal
RETA RET terminal

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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10.15 Setting Split Computation Output Function

Split computation output is useful for the case where multiple (up to 3) operating

units for switching, for example, hot and cool water are linked for control. There are
two characteristics of split computations: V-mode characteristics and Parallel-mode
characteristics. The current output range can be changed.
» Current output range: 10.14 Changing Current Output Range

V-mode Characteristics

The following explains an example of letting OUT terminal and RET terminal present the

VV-mode characteristics of split computations.

Setting Example

OUT terminal RET terminal
Control output type/Retransmission output type OT = 00.02 (current) RTS=0UT1
Current output 100% segmental point OU.H=100.0% RET.H=0.0%
Current output 0% segmental point 0OU.L=25.0% RET.L=75.0%
Current output range OU.A=4-20 RET.A=4-20
RET current output OUT current output

100% segmental point

mA %4
20 100
RET terminal
c
S 16 75
5 N\
>
Q.
£ /
Q
° 12 50
Q
=
(0]
5
joN
=]
o 8 25
OUT current output
0% segmental point |
4 0 >
38 @bF=_—rr--———]

75 100

Output before split computation

100% segmental point

A@T terminal >

| RET current output

0% segmental point

%
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10.15 Settisng Split Computation Output Function

Parallel-mode Characteristics
The following explains an example of letting OUT terminal and RET terminal present the
Parallel-mode characteristics of split computations.

Setting Details

Setting Example

OUT terminal

RET terminal

Control output type/Retransmission output type

OT = 00.02 (current)

RTS=0UT1

Current output 100% segmental point

OU.H=100.0%

RET.H=75.0%

Current output 0% segmental point OU.L=25.0% RET.L=0.0%
Current output range OU.A=4-20 RET.A=4-20
RET terminal OUT terminal
100% segmental point 100% segmental point
mA %4
20 100
c RET terminal
kel
5 15 75 /
>
: ks
<}
(8]
& 10 50
% / /
=]
j=3
S /

RET terminal

0% segmental point

5 25 /

>

— 0% segmental point

OUT terminal

50

75 100 %

Qutput before split computation

Ay Name 2Ly Setting range Menu symbol
symbol level
100% segmental point
OUH of OUT current output PRO
0% segmental point of
out OUT current output PRO
S -
P -100.0 to 200.0% ouT €
ou2.L 0% segmental point of PRO
) OUT2 current output
100% segmental point
RETH of RET current output PRO
0% segmental point of
RET.L RET current output PRO

Parameters and Corresponding Terminals

OU.H, OU.L OUT terminal
QOU2.H, OU2.L |OUT2 terminal
RET.H, RET.L RET terminal

For models with the /MDL option, configure using the LL50A Parameter Setting Software

(sold separately) or through communication.
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10.16 Adjusting Motor-operated Valve Position
(Position Proportional Output)

When performing control using the motor-operated valve position, adjustment of the
valve position is necessary.
On models with the /MDL option, there are no position proportional outputs.

Start of valve
position adjustment.

NO

Use the feedback input.

YES

Move to
the estimating type NO
if a feedback
input burnout
occurs.

YES

V.MOD =0 V.MOD =2

Control by estimating type Control with Control by estimating type
at feedback input error. feedback input (no feedback input)

Control by
valve position estimating typ
Set TR.T.

o

Control by
valve position estimating type.
Set TR.T.

Adjust a valve position NO
automatically.

V.AT Adjust a valve
position manually.

Ly

End

When controlling by estimating type, set TR.T corresponding to the valve characteristic.
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10.16 Adjusting Motor-operated Valve Position (Position Proportional Output)

10.16.1 Setting Valve Operation Mode

Setting Details

Position proportional control monitors the control output signals and the feedback signals
from the control valve and regulates to keep the valve opening and the control output

signal in agreement.
Position proportional control (output) operation mode has feedback type and estimating

type.
Parameter Display .
symbol Name level Setting range Menu symbol
0: Valve position feedback type
1: Valve position feedback type
V.MOD Valve adjusting sSTD (moves to the estimating type if ouT €

mode

a feedback input error or break
occurs.)
2: Valve position estimating type

10.16.2 Adjusting Valve Position Automatically

Setting Details

The fully-closed and fully-opened positions of a valve can be set automatically by the
feedback input signal from a valve.
The following describes the procedure of adjusting the valve position automatically.
(1) Verify that the wirings are correct.
(2) Set the operation mode to MAN.

(3) Set the automatic valve position adjustment (V.AT) to ON. (V.AT blinks during the

automatic adjustment.)

(4) When the adjustment is completed, V.AT returns to OFF.
When the adjustment fails, VAT.E appears on PV display.

e Name DL Setting range Menu symbol
symbol level
Automatic . .
. OFF: Stop automatic adjustment
VAT va!ve position EASY ON: Start automatic adjustment OouT €XID
adjustment
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10.16 Adjusting Motor-operated Valve Position (Position Proportional Output)

10.16.3 Adjusting Valve Position Manually

Setting Details

The following procedure describes how to adjust valve position manually.

(1) Verify that the wirings are correct.

(2) Set the operation mode to MAN.

(3) Reset the valve position (Set V.RS=0ON).

(4) Display the fully-closed valve position setting (V.L), determine the fully-closed
position while holding down the Down arrow ( \/ ) key, and press the SET/ENTER
key.

(5) Display the fully-opened valve position setting (V.H), determine the fully-opened
position while holding down the Up arrow ( A\ ) key, and press the SET/ENTER key.

Parameter Name Display

symbol level Setting range Menu symbol

Setting V.RS to ON resets the
Valve position EASY valve adjustment settings and
setting reset causes the indication “V.RS” to
blink.

V.RS

Pressing the SET/ENTER key
with valve position set to the fully-
Fully-closed valve closed position by Down arrow
S . EASY .
position setting key causes the adjusted value to ouT €
be stored. When V.L adjustment is
complete, V.L stops blinking.

V.L

Pressing the SET/ENTER key

with valve position set to the fully-

Fully-opened valve opened position by Up arrow key
S . EASY ;

position setting causes the adjusted value to be

stored. When V.H adjustment is

V.H

complete, V.H stops blinking

IM 05P01C31-01EN
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10.16 Adjusting Motor-operated Valve Position (Position Proportional Output)

10.16.4 Setting Valve Traveling Time (Estimating Type)

Setting Details

In the estimating type, a traveling time required to fully open the valve from its fully-
closed position is set and valve positions are estimated according to the time consumed
for valve operation.

The valve position estimating type is used when the feedback input of valve positions
cannot be obtained.

(Wiring for feedback input is not necessary.)

The fully-opened side relay keeps ON-state when the output is 100%, and the fully-
closed side relay keeps ON-state when the output is 0%.

Operating Principles

In the estimating type, the valve position is obtained by calculating the virtual feedback
input based on the valve traveling time.

However, the virtual feedback input starts calculation from 50% at power-on.

TR Name IETEY Setting range Menu symbol
symbol level
TR.T Valve traveling time STD 5t0300s ouTE&E=»

10.16.5 Selecting Feedback Input (Resistor/Current)

Only the wiring for resistor or current is necessary for feedback input. There is no setting.
» Wiring: 17.4.5 Valve Position Output and Feedback Input Wiring
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10.17 Using 15V DC Loop Power Supply

The 15V DC loop power supply is a function to supply DC power (14.5 to 18.0 V DC (21
mA DC)) to a 2-wire transmitter.

The loop power supply block is isolated from the controller’s internal circuitry. In addition,
the block is equipped with a current limiting circuit. Therefore, accidental short-circuits
that may occur in the field do not adversely affect the rest of the controller’s internal
circuitry.

Note that the loop power supply function cannot be used for digital communication where
the supply voltage is superposed on the signal line.

The following shows the examples of loop power supply connection to a 2-wire

t ans |tte .
: 2-wire transmitte

0.4-2VvVDC

100 Q

Controller

IM 05P01C31-01EN
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10.17 Using 15V DC Loop Power Supply

Setting Details

COUT2: Loop-2 cooling-side OUT

MV2: Loop-2 position proportional
output (internal computed
value)

PV: PV terminals analog input

RSP: RSP terminals analog input

AIN2: AIN2 terminals analog input

AIN4: AIN4 terminals analog input

Parameter Name Display Setting range Menu symbol
symbol level
Retransmission OFF: Disable
RTS output type of RET EASY PV1: PV
Retransmission SP1: SP
O1RS output type of OUT EASY |OUT1: OUT (Valve opening: 0 to
current output 100 % in Position proportional
control)
LPS: 15V DC loop power supply
PV2: Loop-2 PV
SP2: Loop-2 SP
OUT2: Loop-2 OUT
TSP1: Target SP
HOUT1: Heating-side OUT
COUT1: Cooling-side OUT ouT E&E»
Retransmission MV1: Position proportional output
output type of (internal computed value)
O2RS OU")I'Z c)lljprrent EASY TSP2: Loop-2 target SP
output HOUT2: Loop-2 heating-side OUT

RTS RET terminal
O1RS OUT terminal
O2RS OUT2 terminal

Parameters and Corresponding Terminals

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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Chapter 11 Alarm Functions

11.1 Setting Alarm Type

The alarm-related parameters consist of the alarm type (type, stand-by action, energized/
de-energized, and latch function), PV velocity alarm time setpoint, alarm hysteresis,
alarm (On-/Off-) delay timer, and alarm setpoint.

In Cascade control, both of Loop 1 and Loop 2 have these parameters.

Alarm-related parameter Number of settings

Alarm type 8 (number of settings) x 2 (number of loops)

PV velocity alarm time setpoint [8 (number of settings) x 2 (number of loops)

Alarm hysteresis 8 (number of settings) x 2 (number of loops)
Alarm (on-/off-) delay timer 8 (number of settings) x 2 (number of loops)
Alarm setpoint 8 (number of settings) x 8 (number of groups) x 2 (number of loops)

» Alarm hysteresis: 11.3 Setting Hysteresis to Alarm Operation
» Alarm delay timer: 11.4 Delaying Alarm Output (Alarm Delay Timer)
» Alarm setpoint: 6.5 Setting Alarm Setpoint

Both of Loop-1 and Loop-2 have eight groups of alarms. The alarms are assigned to the
terminals for each control mode (parameter CTLM).

Factory default: Only four groups of alarm-related parameters are displayed.

» Terminal function: 17.4.7 Contact Output Wiring

Alarm output can be assigned to the unused control relay output or contact output.
» Control relay output: 11.5 Setting Alarm Output to Control Relay Terminal
» Contact output: 12.2.1 Setting Function of Contact Output

Energized/de-energized of alarm output can be changed.
» Energized/de-energized: 12.2.2 Changing Contact Type of Contact Output

To read the conditions of alarms, outputs, or latches via communication, see
Communication Interface User's Manual.

Alarm Function |

| Alarm conditions |

Alarm conditions | | Alarm conditions | | Alarm conditions | | Alarm conditions|

| Energized/de-energized |

| Energized/de-energized | | Energized/de-energized| | Energized/de-energized | |Energized/de—energized|

00060 6606 bs

Alarm 1 Alarm 2 Alarm 3 No function No function Alarm4  Alarm 5 Alarm 8  No function No function

(PV high limit) (PV high limit)

(PV low I|m|t)

No function (PV low limit) No function

* The above figure shows the case of single-loop control mode.

* See “Appendix 1 Input and Output Table of Standard Model and Suffix Codes” for presence/absence of the terminals
DO11 to DO15, DO21 to DO25, and DO31 to DO35.

*OUT1 and OUT2 can be used for alarm output when the relay outputs are not used for control otuput.
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11.1 Setting Alarm Type

PV High Limit Alarm and PV Low Limit Alarm

OFF

PV high limit l ON

alarm output

PV high limit /\

alarm setpoint / Alarm hysteresis

PV low limit
alarm setpoint

OFF ON

PV low limit
alarm output

Time

Contact type in the figure above: Energized when an event occurs (factory default).

SP High Limit Alarm and SP Low Limit Alarm

SP high limit
alarm output

SP high limit
alarm setpoint

SP low limit
alarm setpoint

SP low limit OFF | ON L
alarm output

Time

Contact type in the figure above: Energized when an event occurs (factory default).
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11.1 Setting Alarm Type

Deviation High Limit Alarm and Deviation Low Limit Alarm, Deviation(%) High
Limit Alarm, Deviation(%) Low Limit Alarm

Deviation high limit

OFF

alarm output

Target setpoint
(SP)

Deviation low limit

alarm setpoint (negative setpoint)

Deviation low limit

OFF

(

ON

alarm output

OFF

Contact type in the figure above: Energized when an event occurs (factory default).

Time

When a negative setpoint is set for the deviation high limit alarm setpoint, the deviation setpoint will be

lower than the SP.

Moreover, when a positive setpoint is set for the deviation low limit alarm setpoint, the deviation setpoint
will be higher than the SP.
Set the alarm setpoints and hysteresis for deviation(%) high limit and deviation(%) low limit alarms as

percentages of the setpoint. Set the alarm setpoint of the deviation low limit alarm with a negative value.

Deviation High and Low Limits Alarm, Deviation(%) High and Low Limits

Alarm

Deviation
high and low limits
alarm output

OFF

OFF

ON

OFF

Target setpoint
(SP)

\/

Time
Contact type in the figure above: Energized when an event occurs (factory default).
Set the alarm setpoint and hysteresis for a deviation(%) high and low limits as
percentages of the setpoint.
11-3
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11.1 Setting Alarm Type

Deviation within High and Low Limits Alarm, Deviation(%) within High and
Low Limits Alarm
Deviation within

high and low limits
alarm output

Target setpoint
(SP)

/ Deviation within high \( Py
Vﬁgnd low limits alarm setpoint |

Time

Contact type in the figure above: Energized when an event occurs (factory default).
Set the alarm setpoint and hysteresis for a deviation(%) within high and low limits as

percentages of the setpoint.

Target SP High Limit Alarm and Target SP Low Limit Alarm
Target SP high limit _| ON | OFF

alarm output

\ Alarm hysteresis

~~~

Target SP high limit

alarm setpoint - 4- N - N\ N
! Taraget SP
Target SP low limit === =================zkommmommcmemcmomp oo
alarm setpoint 1
i Alarm hysteresis
Target SP low limit ! OFF
alarm output : i
A A X Tim:
SP changing SP changing SP changing SP changing

Contact type in the figure above: Energized when an event occurs (factory default).
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11.1 Setting Alarm Type

Target SP Deviation High Limit Alarm and Target SP Deviation Low Limit Alarm,
Target SP Deviation(%) High Limit Alarm, Target SP Deviation(%) Low Limit

Deviation high limit

OFF

alarm output

ON |

Target SP

(SP)

Deviation low limit

alarm setpoint (negative setpoint)

Deviation low limit

OFF

alarm output

OFF

Contact type in the figure above: Energized when an event occurs (factory default).

Time

* Target SP: a set target setpoint. When the ramp-rate is set, it becomes a final target setpoint.

When a negative setpoint is set for the deviation high limit alarm setpoint, the deviation setpoint will be
lower than the target SP.
Moreover, when a positive setpoint is set for the deviation low limit alarm setpoint, the deviation setpoint
will be higher than the target SP.
Set the alarm setpoints and hysteresis for a target SP deviation(%) high limit alarm and
target SP deviation(%) low limit alarm as percentages of the setpoint.

Target SP Deviation High and Low Limits Alarm, Target SP Deviation(%) High
and Low Limits Alarm

Deviation
high and low limits
alarm output

Target SP
(SP)

Contact type in the figure above: Energized when an event occurs (factory default).

OFF

ON

OFF

\/

Time

Set the alarm setpoint and hysteresis for a target SP deviation(%) high and low limits
alarm as percentages of the setpoint.

IM 05P01C31-01EN

suoioun4 wJepy



11.1 Setting Alarm Type

Target SP Deviation within High and Low Limits Alarm, Target SP Deviation(%)
within High and Low Limits Alarm

Deviation within

high and low limits | ON | OFF | ON | OFF | ON

alarm output

/ Deviation within high \( VR
Target SP y/and low limits alarm setpoint !

(SP) A

Time
Contact type in the figure above: Energized when an event occurs (factory default).

Set the alarm setpoint and hysteresis for a target SP deviation(%) within high and low
limits alarm as percentages of the setpoint.

Control Output High Limit Alarm and Control Output Low Limit Alarm

In Heating/cooling control, alarms are heating-side control output high limit alarm and
heating-side control output low limit alarm.

Control output high limit I ON OFF

alarm output

Control output high limit
alarm setpoint /

Alarm hysteresis
Control output low limit

alarm setpoint \/

Control output low limit OFF I ON I_
alarm output

Time

Contact type in the figure above: Energized when an event occurs (factory default).
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11.1 Setting Alarm Type

Cooling-side Control Output High Limit Alarm and Cooling-side Control
Output Low Limit Alarm

Cooling-side
Control output high limit _I ON OFF

alarm output

Cooling-side /\

Control output high limit -
alarm setpoint / I—Alarm hysteresis

Cooling-side I Al hyst :
Control output low limit arm nysieresis

alarm setpoint \/

Cooling-side
Control output low limit
alarm output

OFF | ON

Time

Contact type in the figure above: Energized when an event occurs (factory default).

Analog Input PV High Limit Alarm and Analog Input PV Low Limit Alarm

These alarms monitor the input value after the analog input computation process (entrance
to the input ladder calculation) is completed.

OFF

Analog input
PV high limit —' ON
alarm output

Analog input /\
PV high limit -
atarmsetpoint | /N[ FoMammseess

Analog input

Analog input Alarm hysteresis

PV low limit
ON L

alarm setpoint

Analog input
PV low limit OFF
alarm output

Time

Contact type in the figure above: Energized when an event occurs (factory default).
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11.1 Setting Alarm Type

Analog Input RSP High limit Alarm and Analog Input RSP Low Limit Alarm
These alarms monitor the input value after the analog input computation process (entrance

to the input ladder calculation) is completed.

Analog input
RSP high limit —l Sl | OFF
alarm output ! '
Analog input /\ |
RSP high limit ' )
alarm setpoint / : Alarm hysteresis
Analog input

Analog input Alarm hysteresis
RSP low limit

alarm setpoint

(

Analog input
RSP low limit OFF
alarm output

ON

Time

Contact type in the figure above: Energized when an event occurs (factory default).

Analog Input AIN2 High Limit Alarm and Analog Input AIN2 Low Limit Alarm
These alarms monitor the input value after the analog input computation process (entrance

to the input ladder calculation) is completed.

Analog input
AIN2 high limit —l GN OFF
alarm output !
Analog input :/\

AIN2 high limit .
alarm setpoint / Alarm hysteresis

Aux. analog (AIN2) input

Analog input Alarm hysteresis
AIN2 low limit

alarm setpoint

(

Analog input
AIN2 low limit
alarm output

OFF ON

Time

Contact type in the figure above: Energized when an event occurs (factory default).
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11.1 Setting Alarm Type

Analog Input AIN4 High Limit Alarm and Analog Input AIN4 Low Limit Alarm
These alarms monitor the input value after the analog input computation process (entrance

to the input ladder calculation) is completed.

Analog input

AIN4 high limit —l ON | OFF
alarm output ! '
Analog input /\ |

AIN4 high limit .

alarm setpoint / ' Alarm hysteresis

Aux. analog (AIN4) input

Analog input Alarm hysteresis
AIN4 low limit

alarm setpoint

(

Analog input
AIN4 low limit
alarm output

OFF ON

Contact type in the figure above: Energized when an event occurs (factory default).

Time
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11.1 Setting Alarm Type

Feedback Input High Limit Alarm and Feedback Input Low Limit Alarm
These alarms can be used only for Position proportional type..

These alarms monitor the feedback input (resistance or current) value.

The setting range for these alarms is 0.0 to 100.0%.

However, the setting range varies depending on whether the feedback input is a current

value (4 to 20 mA) or resistance value (100 Q to 2.5 kQ).
Current value: 4 mA corresponds to 0.0%, and 20 mA to 100.0%.
Resistance value (e.g., 1 kQ): The resistance value when the valve is fully closed after
the valve position adjustment corresponds to 0.0%, and the resistance value when the
valve is fully opened corresponds to 100.0%. 0 Q does not correspond to 0.0%, and 1
kQ does not correspond to 100.0%.

Feedback input
high limit —' ol OFF
alarm output

Feedback input
high limit
alarm setpoint

Feedback input Alarm hysteresis
low limit

alarm setpoint

Feedback in_pu_t OFF
low limit
alarm output

ON L

Time

Contact type in the figure above: Energized when an event occurs (factory default).

PV Velocity Alarm

PV velocity OFF | ON | OFF [[OoN | oFF

alarm output \
,7/<.———‘\‘\‘
' PV \

Z

,/ \\ //\\\ E
/.’ : Exceeds the velocity ; |
: > ~~—e—

LoVT VI 0 VT 1 VT VT
Monitors the variation of the measured value for 2 points by the time
interval set in VT.

Velocity alarm Velocity alarm
setpoint setpoint

Velocity alarm . . Velocity alarm
time setpoint An alarm occurs if the velocity time setpoint

VT1to VT8 exceeds this inclination. VT1 to VT8

Time

Contact type in the figure above: Energized when an event occurs (factory default).

The PV velocity alarm function does not work the alarm hysteresis, the stand-by action
and the alarm delay timer functions.
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11.1 Setting Alarm Type

Fault diagnosis Alarm

The function outputs an alarm signal in the following cases.

The corresponding event (EV) lamp is lit and the contact output turns on (when the
contact type is energized).

» Burnout of PV input, RSP remote input, or auxiliary analog input

» ADC failure of PV input, RSP remote input, or auxiliary analog input

» Reference junction compensation (RJC) error of PV input, RSP remote input
The fault diagnosis alarm does not work the stand-by action functions.

FAIL output

When the FAIL condition is caused (faulty MCU or system data error), DO (alarm output)
turned off regardless of contact type.

The FAIL output does not work the alarm latch, the energized/de-energized and the
stand-by action functions.

Stand-by Action

The stand-by action is a function for ignoring the alarm condition and keeps the alarm off

until the alarm condition is removed. Once the alarm condition is removed, the stand-by

action is cancelled.

It is effective in the following cases where;

* The power is turned on

» SPis changed

* SP number is switched (however, except for remote setpoint) (The SP must be
changed.)

» The alarm type is changed

» Forced stand-by via communication

The following shows the behavior of an alarm with the stand-by action at power ON.

°C Normal Abnormal
Treated
as normal The alarm output
% turns on.
<PV low limit alarm setpoint

The alarm output does not turn on
in this region even if the PV valule
is below PV low limit alarm setpoint.

A

Power-on > Time

IM 05P01C31-01EN
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11.1 Setting Alarm Type

Alarm Latch Function

The alarm latch function is a function for keeping the alarm output (keeping the alarm
output on) after entering the alarm condition (alarm output is turned on) until an order to
release the alarm latch is received.

The alarm latch function has the following four types of action.

Latch 1
Cancels the alarm output when an order to release the alarm latch is received. (Alarm
output OFF.)
However, an order to release the alarm latch is ignored if the order is received during
alarm condition.

Latch 2
Always forces cancelling of the alarm output when an order to release the alarm latch
is received. (Alarm output OFF)

Latch 3
Cancels the alarm output when an order to release the alarm latch is received or when
the alarm condition is removed. (Alarm output OFF.)

Latch 4
Cancels the alarm output when an order to release the alarm latch is received. (Alarm
output OFF.)
However, cancels the alarm output for the duration of the sampling period (control
period) if an order to release the alarm latch is received during alarm condition. (Alarm
output OFF)

PV high limit
alarm setpoint

PV high limit Lit Unlit Lit Unlit
alarm indicator

PV high limit alarm output | ON | OFF | ON | OFF

(no latch action)

PV high limit alarm output J ON : OFF " ON :
of latch 1 action [— H A ! A H
E iReIease order : Release order ;
PV high limit alarm output —I o oFF G L OFF
of latch 2 action [ : ! A .
i iRelease order : Release order I
PV high limit alarm output _iTi ' OFF on ] L OFF
of latch 3 action — : A , A !
EReIease order Release order
PV high limit alarm output | | . '| fF [ on ' E N
of latch 4 action J © A Q - P\ -
OFF during the
Release order Release order . .
sampling period
—_ —_
o o o o

Time

Contact type in the figure above: Energized when an event occurs (factory default).
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11.1 Setting Alarm Type

Release of Alarm Latch
The alarm latch function can be cancelled by the user function key, via communication/

ladder program, or by contact input.

Cancelling the alarm latch function cancels all latched alarm outputs.

» Release by user function key: 13.2 Assigning Function to User Function Key and A/M key
» Release by contact input: 12.1.1 Setting Contact Input Function

» Release via communication: UTAdvanced Series Communication Interface User’s Manual

PV high limit
alarm setpoint

PV low limit
alarm setpoint

PV low limit alarm state Uniit it

PV high limit alarm state _,_I Lit | : :

OFF

PV high limit alarm output | ON |

' ON;
A i

of latch 1 action | ! A 7 :
1 Release order Release order Release order :—,’
1 [T i ' 1 =1
: C ' : ' 3
PV low limit alarm output | o : : : m
. | il c
of latch 2 action ON H ON | oFf [ON] ' OFF 3
A A Z
Release order Release order Release order =
—_ —_ - (7]

[ele] (e} o O
Time

Contact type in the figure above: Energized when an event occurs (factory default).

Operation of Alarm Output and Display Lamp (EV)

The contact output and display lamp (EV) are usually output and displayed according
to the setpoint of the alarm type. However, the alarm conditions (operations) of the
normal action, and latch action can be assigned to the contact output and display lamp
(EV), regardless of the setpoint of the alarm type. (Two operations can be assigned
simultaneously.)

» Display lamp action: 13.1 Setting Display Functions

» Contact output action: 12.2.1 Setting Function of Contact Output
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11.1 Setting Alarm Type

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
AL1 to AL8 | Alarm-1 to -8 type EASY | See the table below.
i i ALRM
VT1 to VT8 PV velocity alarm time EASY 00.01 to 99.59

setpoint 1 to 8

(minute.second)

Note1: The initial values of the parmeters AL1 to AL8 and VT1 to VT8 are "4".

Only AL1 to AL4 and VT1 to VT4 are displayed. The number of alarms can be changed using
the parameter ALNO.
Note2: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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11.1 Setting Alarm Type

The following shows the example of setting PV high limit (01), With stand-by action (1),

De-energized (1), and Latch 1 action (1).

——
Symbol L Alam type

Stand-by action

Energized/de-energized

Latch

Name Latch action Energized (0) / | Stand-by action Alarm
(Note 1) de-energized (1) |Without (0) / with (1) type

Disable - (Note 2) - (Note 2) - (Note 2) 00
PV high limit 0/1/2/3/4 0/1 0/1 01
PV low limit 0/1/2/3/4 0/1 0/1 02
SP high limit 0/1/2/3/4 0/1 0/1 03
SP low limit 0/1/2/3/4 0/1 0/1 04
Deviation high limit 0/1/2/3/4 0/1 0/1 05
Deviation low limit 0/1/2/3/4 0/1 0/1 06
Deviation high and low limits | 0/1/2/3/4 0/1 0/1 07
IIiDn?i\{i:tion within high and low 0/1/2/3/4 0/1 0/1 08
Target SP high limit 0/1/2/3/4 0/1 0/1 09
Target SP low limit 0/1/2/3/4 0/1 0/1 10
Target SP deviation high limit | 0/1/2/3/4 0/1 0/1 11
Target SP deviation low limit 0/1/2/3/4 0/1 0/1 12
Eﬁ?ﬁf deviationhighand | o, 4,534 0/1 0/1 13
;“Jﬁ?ﬁiﬁo‘f‘l’lﬁt&‘j within1 0/1/2/3/4 0/1 0/1 14
Control output high limit 0/1/2/3/4 0/1 0/1 15
Control output low limit 0/1/2/3/4 0/1 0/1 16
;gﬁ"l?nﬁgfide Controloutput | 5, 4/5 /3,4 0/1 0/1 17
f)‘\jv"l'l';?t side Controloutput | 4 /53,4 0/1 0/1 18
Analog input PV high limit 0/1/2/3/4 0/1 0/1 19
Analog input PV low limit 0/1/2/3/4 0/1 0/1 20
Analog input RSP high limit 0/1/2/3/4 0/1 0/1 21
Analog input RSP low limit 0/1/2/3/4 0/1 0/1 22
Analog input AIN2 high limit 0/1/2/3/4 0/1 0/1 23
Analog input AIN2 low limit 0/1/2/3/4 0/1 0/1 24
Analog input AIN4 high limit 0/1/2/3/4 0/1 0/1 25
Analog input AIN4 low limit 0/1/2/3/4 0/1 0/1 26
Feedback input high limit 0/1/2/3/4 0/1 0/1 27
Feedback input low limit 0/1/2/3/4 0/1 0/1 28
PV velocity 0/1/2/3/4 0/1 - (Note 2) 29
Fault diagnosis 0/1/2/3/4 0/1 - (Note 2) 30
FAIL - (Note 2) - (Note 2) - (Note 2) 31

Note 1: 0: No latch function, 1: Latch 1, 2: Latch 2, 3: Latch 3, 4: Latch 4
Note 2: -: Alarm function doesn't work even if any value is set.
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11.1 Setting Alarm Type

Name Latch action | Energized (0) / | Stand-by action Alarm
(Note 1) de-energized (1) |Without (0) / with (1)[  type
Deviation(%) high limit 0/1/2/3/4 0/1 0/1 32
Deviation(%) low limit 0/1/2/3/4 0/1 0/1 33
—
Deviation(%) high and low |, 4,534 0/1 0/1 34
limits
— —
Dewgtlpn(/o) within high and 0/1/2/3/4 0/1 0/1 35
low limits
—
J;z?et SP deviation(%) high 0/1/2/3/4 0/1 0/1 36
1 1 0,
J:qri?et SP deviation(%) low 0/1/2/3/4 0/1 0/1 37
———
Target SP deviation(%) high | /1 /5 /34 0/1 0/1 38
and low limits
— —
Tgrget SP deylgtlon(Aa) within 0/1/2/3/4 0/1 0/1 39
high and low limits

Note 1: 0: No latch function, 1: Latch 1, 2: Latch 2, 3: Latch 3, 4: Latch 4
Note 2: -: Alarm function doesn't work even if any value is set.
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11.2 Setting Number of Alarm Groups to Use

Setting Details

Up to eight alarm groups of alarm type, alarm hysteresis, alarm (On-/Off-) delay timer,

and alarm setpoint are available.

Unused alarm parameters can be hidden and their functions can be turned off.
The initial value of parameter ALNO. is “4.”
When ALNO. = 4, for example, only the four groups of alarm type, PV velocity alarm time
setpoint, alarm hysteresis, alarm delay timer, and alarm setpoint are displayed.

If the number of alarms is set to zero, alarm setpoint parameters, alarm type parameters,
and menu are not displayed.

Parameter Name Al Setting range Menu symbol
symbol level
Number of alarm
ALNO. groups PRO |0to8 CTLEED

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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11.3 Setting Hysteresis to Alarm Operation

If the On/Off switch of the alarm output is too busy, you can alleviate the busyness by
increasing the alarm hysteresis.

Hysteresis for PV High Limit Alarm

4 Point of ON/OFF action
Output .
(alarm setpoint)
ON [-eeenee M
MY
OFF A 4 Hysteresis

»

PV

When Setting Hysteresis of 5°C and 15°C for PV High Limit Alarm

:0‘/ HYS: 5°C (example) . / HYS: 15°C (example)
Closed (ON) Closed (ON)
Open Open

' % Alarm-1 setpoint: ] T Alarm-1 setpoint:

. 100°C (example) . 1 100°C (example)

Ne— PV I

E ~— Alarm ON E

. < OFF

2} <oN :

: i <~— OFF : Alarm ON

1) | —on E

| . OFF : -

' ' == OFF

Time Time
Setting Details
e Name Display Setting range Menu symbol
symbol level
Sets the hysteresis setpoint as a
display value.
HY1 to HYS Alarm-1 .to -8 EASY .-19999 to 30000 (set it within the ALRM
hysteresis input range)

The decimal point position
depends on the input type.

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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11.4 Delaying Alarm Output (Alarm Delay Timer)

The alarm on-delay timer is a function for turning on the alarm when the alarm condition
occurs, and the timer starts and the set time elapses.

The timer is reset if the alarm condition is removed while the timer is running. No alarm is
generated.

The figure below shows the example of the On-delay timer

PV high limit /—\

alarm setpoint /'- ! Alarm hysteresis

Unlit

PV high limit
alarm state
(without
delay timer)

Elapsed time Elapsed time

On-delay timer time On-delay timer time

|
PV high limit OFF | ON

alarm output

suoioun4 wJepy

Time

Contact type in the figure above: Energized when an event occurs (factory default).

The alarm Off-delay timer is a function for turning off the alarm when the alarm condition
is removed (normal condition), and the timer starts and the set time elapses.

The timer is reset if the alarm condition occurs again while the timer is running. The
alarm is not cancelled.

Setting Details

HELETEEDT Name 2IELIEY Setting range Menu symbol
symbol level
gz:; to ﬁr[r?;?-1 to -8 On-delay sSTD
DYF1 to Alarm-1 to -8 Off-delay 0.00 to 99.59 (minute.second) | ALRM
A PRO
DYF8 timer

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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11.5 Setting Alarm Output to Control Relay Terminal

The control relay terminal can be used for alarm output when it is not used for control

output.
Setting Details
IS Name PIELIEY Setting range Menu symbol
symbol level
Same as the setpoint for the
OUT relay function contact output function.
ORS selection STD See 12.2.1, “Setting Function of
Contact Output.”
0: Closes the contact when an
OUT relay contact event occurs
ORD type PRO 1: Opens the contact when an ALM €D
event occurs.
OR2.S OUT2 relay STD  |Same as ORS.
function selection
OR2.D OUT2 relay contact| oy | same as OR.D
type
Parameters and Corresponding Terminals
OR.S, OR.D OUT terminal
OR2.S, OR2.D OUT2 terminal

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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11.6 Setting Alarm Action According to Operation
Mode

The alarm action usually functions regardless of operation modes.
Setting the alarm mode allows the alarm action to be disabled in STOP or in STOP or

MAN mode.
Setting Details
DT Name PIETEY Setting range Menu symbol
symbol level

0: Always active
1: Not active in STOP mode

AMD Alarm mode STD 1. Not active in STOP or MAN ALRM
mode

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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11.7 Setting Heater Break Alarm

Either of heater break alarm function or heater current measurement function can be
selected.
This section does not apply to models with the /MDL option.

Heater Break Alarm Function

The heater break alarm function measures the heater current, and outputs the heater
break alarm if the current is less than the heater break detecting point.

The heater break alarm function can be used only for ON/OFF output (relay output) or for
time proportional output (relay output, voltage pulse output). It cannot be used for current
output.

Timing which detects the heater break alarm is as follows.

» For ON/OFF output:
Heater break is detected when control output is in On-state. (Heater break is not
detected when control output is in Off-state.)

» For time proportional output:
When On-state time of control output is 130 ms or longer, heater break is detected.
Heater break is detected between 20 ms and 120 ms after control output turns on.
Heater current value is detected every 200 ms while control output turns on.

i Cycle time _: i__Cycle time

Conol | 6N | [ oN | - |  OFF

output R Turn off the power

B

1'30 rr'15 - supply for heater
after the cycle time in
progress elapses.

Heater break alarm may
. occur if turning off the
E power supply for heater
1 here (On state).
Control
output 75% >< 0%

RUN—STOP
However, preset output = 0% in STOP.

Time

Heater break detecting point

Set a detecting point (setpoint) of heater break alarm.

The heater break alarm is output if the measured current is less than the detecting point
(setpoint).

Current Transformer Winding Number Ratio
The coil winding number ratio of current transformer (CT ratio) can be set.
Example: Set the CT ratio "800" for the CTL-6-S-H manufactured by U.R.D. Co., Ltd.

11-22
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11.7 Setting Heater Break Alarm

Heater Current Measured Value
A measured heater current value can be confirmed by a displayed value on operation

display.
» Heater current measured value: 6.1 Monitoring and Control of Operaiotn Displays

Heater Break Alarm Delay Timer
The delay timer (On-delay timer, Off-delay timer) can be set for the heater break alarm

function.
» Delay timer: 11.4 Delaying Alarm Output (Alarm Delay Timer)

Heater Break Alarm Output Contact Type
The heater break alarm output contact type sets an action direction of contact output (ON/

OFF) when an event occurs.

Using a single-phase heater
Temperature input

CT1

Control output
CTL-6-S-H
(Current sensor)

TC

Single-phase heater

Electric furnace

Temperature input

CTL-6-S-H

Control output
(Current sensor)

TC

A%
SSR Three-phase heater

Electric furnace

Release of Heater Break Alarm
To stop or abthe heater break alarm, power on and then power off the main unit.

IM 05P01C31-01EN
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11.7 Setting Heater Break Alarm

Heater Current Measurement Function

Setting Details

The heater current value can be confirmed by a displayed value on operation display.
» Heater current measured value: 6.1 Monitoring and Control of Operaiotn Displays

The heater break alarm function can be used only for ON/OFF output (relay output), for
time proportional output (relay output, voltage pulse output) or for current output.

Heater current value is detected every 200 ms.

Parameter Name Display Setting range Menu symbol
symbol level
HB1.S, Heater break alarm 0- Heater current
) . EASY measurement
HB2.S function selection
1: Heater break alarm
HB1,HB2 | Heater break alarm EASY |OFF, 0.1 to 300.0 Arms
current setpoint
CT1.T, CT coil winding number
CT2.T ratio EASY 1 to 3300
HDN1, Heater break alarm HBA 3D
HDN2 On-delay timer STD
y 0.00 to 99.59 (minute.second)
HDFA1, Heater break alarm PRO
HDF2 Off-delay timer
CLS: When the event occurs,
HB1.D, Heater break alarm PRO the contact is closed.
HB2.D contact type OPN: When the event occurs,
the contact is opened.

Note1: In cases where the current transformer manufactured by U.R.D Co., Ltd. are used, set the
following value for the CT coil winding number ratio.
CTL-6-S-H: 800
CTL-12L-30: 3000
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Chapter 12 Contact Input/Output Functions

12.1 Setting Contact Input Function

12.1.1 Setting Contact Input Function

The contact input function works by setting the contact input number (I relay) to functions
such as the operation mode.
This explanation assumes that the contact type is energized. (The function is executed
when the contact is turned on)
If the power is switched from off to on in the DI on state, the contact state is changed

from off to on.

AUTO/MAN Switch (A/M)
AUTO/MAN mode can be switched using contact input. (Status switch)

Contact status

Operation

Remark

ON

AUTO

Switch by keystroke or via communication is disabled.

OFF

MAN

Switch by keystroke or via communication is enabled.

AUTO/MAN switch is disabled in Cascade control or Cascade secondary-loop control.

REMOTE/LOCAL Switch (R/L)
REMOTE/LOCAL mode can be switched using contact input. (Status switch)

Contact status Operation Remark
ON REMOTE Switch by keystroke or via communication is disabled.
OFF LOCAL Switch by keystroke or via communication is enabled.

In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

STOP/RUN Switch (S/R)
STOP/RUN mode can be switched using contact input. (Status switch)

Contact status

Operation

Remark

ON

STOP

When the STOP/RUN switch is assigned (S/R # 0),
switch by keystroke or via communication is disabled.

OFF

RUN -

Switch to Cascade (CAS)

In Cascade control, the mode can be switched to CAS (cascade) using contact input.
(Switch by the rising edge)

Contact status

Operation

Remark

OFF—ON

Switch to CAS (cascade)

ON—OFF

Maintains the current operation status

Switch to AUTO (AUTO)

In Cascade control, the mode can be switched to AUTO using contact input. (Switch by

the rising edge)

Contact status

Operation

Remark

OFF—ON

Switch to AUTO

ON—OFF

Maintains the current operation status

IM 05P01C31-01EN
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12.1 Setting Contact Input Function

Switch to MAN (MAN)

The mode can be switched to MAN using contact input. (Switch by the rising edge)

Contact status

Operation

Remark

OFF—ON

Switch to MAN

ON—OFF

Maintains the current operation status

Switch to REMOTE (REM)

The mode can be switched to REMOTE using contact input. (Switch by the rising edge)

Contact status

Operation

Remark

OFF—ON

Switch to REMOTE

ON—OFF

Maintains the current operation status

In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Switch to LOCAL (LCL)

The mode can be switched to LOCAL using contact input. (Switch by the rising edge)

Contact status

Operation

Remark

OFF—ON

Switch to LOCAL

ON—OFF

Maintains the current operation status

In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

Auto-tuning START/STOP Switch (AT)

Auto-tuning START/STOP can be switched using contact input.

Auto-tuning is executed to the PID group currently specified. (Switch by the rising edge
and the falling edge)

Stops auto-tuning

Contact status Operation Remark
OFF—ON Starts auto-tuning -
ON—OFF

Output Tracking Switch (TRK)

Output tracking can be switched using contact input. (Status switch)

If output tracking is switched from off to on, the output is bumped to the external input
value.

If output tracking is switched from on to off, the output is not bumped.

Switches to input 1

Contact status Operation Remark
ON Turns the output tracking on -
OFF Turns the output tracking off -
Can be used in Cascade primary-loop control or Loop control for backup.
PV Switch (SW)
Two PV inputs can be switched using contact input. (Status switch)
Contact status Operation Remark
ON Switches to input 2 -
OFF

Can be used in Lo

op control with PV switching.

12-2
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12.1 Setting Contact Input Function

PV Hold (PVHD)

PV can be held using contact input. (Status switch)

Contact status Operation Remark
. AUTO/MAN switch by keystroke or via
ON Switches to MAN, holds PV communication is disabled. Holds the PV status.
OFF Switches to AUTO AUTO/MAN .swqch by keystroke or via
communication is enabled.

Can be used in Loop control with PV-hold function.

Latch Release (LAT)

Latch can be released using contact input. (Switch by the rising edge)

Contact status Operation Remark

OFF—ON Releases the latch —

ON—OFF Maintains the current operation status |-

Releasing the latch function releases all latched contact (alarm) outputs.

LCD Backlight ON/OFF Switch (LCD)

LCD backlight ON/OFF can be switched using contact input. (Switch by the rising edge
and the falling edge)

Contact status Operation Remark

OFF—ON Turns off the LCD backlight -

ON—OFF Turns on the LCD backlight -

CAS to AUTO Switch (CTOA)

The mode is switched from CAS to AUTO when the primary-side controller fails. (Status
switch) CAS to AUTO Switch can be set when the control mode (CTLM) is Cascade
secondary-loop control.

Contact status Operation Remark

ON Does not work. -

AUTO/MAN switch by keystroke or via
communication is enabled.

Switches to AUTO when the operation

OFF mode is CAS (cascade).

Message Display Interruption 1 to 4 (MG 1 to 4)

The message set using LL50A Parameter Setting Software can be interrupt-displayed on
PV display using contact input. The messages are limited to 20 alphanumeric characters.
A maximum of four displays can be registered. (Switch by the rising edge)

» Message: LL50A Parameter Setting Software User’s Manual

Contact status
OFF—ON
ON—OFF

Operation Remark

Interrupt-displays the message |Pressing the DISPLAY key erases the message.

Displays the current PV -

PV Red/white Switch (PVRW)

PV color can be switched using contact input. (Status switch)

Contact status Operation Remark
ON Red color -
OFF White color -

Set "10" to the parameter PCMD.

IM 05P01C31-01EN
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12.1 Setting Contact Input Function

Bit-0 to Bit-3 of SP Number (SP.BO to SP.B3)

The SP number can be switched using contact input. There are two methods to specify

SP number.

» Status switch 1 (Operation by keystroke or via communication is enabled depending
on the conditions.)

T Contact status
SP.B3 SP.B2 SP.B1 SP.BO
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
4 OFF ON OFF OFF
5 OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF

*1: “1” when the contact input is turned on and “0” when turned off.

*2: SP number can be switched by keystroke or via communication when all contact inputs of SP.BO
to SP.B3 are turned off.

*3: SP number cannot be switched by keystroke or via communication when any contact input of
SP.BO to SP.B3 is turned on.

*4: The contact input is turned off when the bit of SP number is not assigned to the contact input.
*5: The immediately preceding SP number is held when all contact inputs are turned off.

« Status switch 2 (Operation by keystroke or via communication is disabled.)

Sy Contact status
SP.B2 SP.B1 SP.BO
1 OFF OFF OFF
2 OFF OFF ON
3 OFF ON OFF
4 OFF ON ON
5 ON OFF OFF
6 ON OFF ON
7 ON ON OFF
8 ON ON ON

*1: “1” when the contact input is turned on and “0” when turned off.
*2: Contact input is turned off when the bit of SP number is not assigned to the contact input.

SP group and PID group when the SP number is changed

In the SP group number selection method, the PID changes to the PID group set with
parameter PIDN at the same time the SP group is switched.

In the zone PID selection method, only the SP group will be switched.

Setting Details

P Name I Setting range Menu symbol
symbol level
Bit changing method of 0: Status switch 1
SP.BC SP number STD 1: Status switch 2 DINU €XTD

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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12.1 Setting Contact Input Function

Bit-0 to Bit-3 of PID Number (PN.B0 to PN.B3)

The PID number can be switched using contact input. There are two methods to specify
a PID number.
» Status switch 1 (Operation by keystroke or via communication is enabled depending

on the conditions.)

Contact status
PID number
PN.B3 PN.B2 PN.B1 PN.BO
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
4 OFF ON OFF OFF
5 OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF

*1: “1” when the contact input is turned on and “0” when turned off.
*2: PID number can be switched by keystroke or via communication when all contact inputs of
PN.BO to PN.B3 are turned off.
*3: PID number cannot be switched by keystroke or via communication when any contact input of
PN.BO to PN.B3 is turned on.
*4: The contact input is turned off when the bit of PID number is not assigned to the contact input.

» Status switch 2 (Operation by keystroke or via communication is disabled.)

Contact status
PID number
PN.B2 PN.B1 PN.BO
1 OFF OFF OFF
2 OFF OFF ON
3 OFF ON OFF
4 OFF ON ON
5 ON OFF OFF
6 ON OFF ON
7 ON ON OFF
8 ON ON ON

*1: “1” when the contact input is turned on and “0” when turned off.
*2: Contact input is turned off when the bit of PID number is not assigned to the contact input.

In Cascade control, PID number selection is only for Loop 1.

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
Bit changing method of 0: Status switch 1
PN.BC PID number PRO |1 Status switch 2 DI.NU €5

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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12.1 Setting Contact Input Function

Bit-0 to Bit-2 of Manual Preset Output Number (MP.B0 to MP.B2)

The manual preset output number can be switched using contact input. There are two

methods to specify a manual preset output number.

» Status switch 1 (Operation by keystroke or via communication is enabled depending
on the conditions.)

Manual preset Contact status

output number MP.B2 MP.B1 MP.BO
1 OFF OFF ON
2 OFF ON OFF
3 OFF ON ON
4 ON OFF OFF
5 ON OFF ON

*1: “1” when the contact input is turned on and “0” when turned off.

*2: Manual preset output number can be switched by keystroke via communication when all contact
inputs of MP.BO to MP.B2 are turned off.

*3: Manual preset output number cannot be switched by keystroke or via communication when any
contact input of MP.BO to MP.B2 is turned on.

*4: The contact input is turned off when the bit of manual preset output number is not assigned to
the contact input.

+ Status Switch 2 (Operation by keystroke or via communication is disabled.)

Manual preset Contact status

output number MP.B2 MP.B1 MP.BO
1 OFF OFF OFF
2 OFF OFF ON
3 OFF ON OFF
4 OFF ON ON
5 ON OFF OFF

*1: “1” when contact input is turned on and “0” when turned off.
*2: The contact input is turned off when the bit of manual preset output number is not assigned to
the contact input.

In Cascade control, the manual preset output number selection is only for Loop 2.

Setting Details

T Name IELEY Setting range Menu symbol
symbol level
Bit changing method of .
0: Status switch 1
MP.BC nmuamnzzlr preset output PRO 1- Status switch 2 DI.NU €59

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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12.1 Setting Contact Input Function

Contact Action

—

Detection time:
Control period + 50 ms

the control period + 50 ms.

Type Operation Description
ON Receiving a contact input signal changes
Status Iy the status to the specified operation, and
a release changes the status back to the
_OFF | v OFF original action.
Rising edge
ON - .
Receiving an OFF-to-ON contact input
signal changes the status to the specified
Risi d OFF OFF operation. The minimum detection time is
Ising edge the control period + 50 ms.
Pulse width is 50 ms or more.
Detection time:
Control period + 50 ms
Falling edge
ON . .
— Receiving an ON-to-OFF contact input
signal changes the status to the specified
. OFF OFF operation. The minimum detection time is
Falling edge

Pulse width is 50 ms or more.

IM 05P01C31-01EN
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12.1 Setting Contact Input Function

Setting Details

number

Pz;é::lnbta;:er Name D::szy Setting range | Menu symbol
AM AUTO/MAN switch STD

R/L REMOTE/LOCAL switch STD

S/IR STOP/RUN switch STD

CAS Switch to CAS STD

AUTO Switch to AUTO STD

MAN Switch to MAN STD

REM Switch to REMOTE STD

LCL Switch to LOCAL STD

AT Auto-tuning START/STOP switch STD
TRK Output tracking switch PRO

DI.SL €D

SwW PV switch PRO

PVHD PV hold PRO

CTOA CAS to AUTO switch PRO

LAT Latch release STD

LCD LCD backlight ON/OFF switch STD See the following
PVRW PV red/white switch STD section, "UT55A

) ) ) DI and Setpoint"

MG1 Message display interruption 1 PRO or "UT52A DI and
MG2 Message display interruption 2 PRO Setpoint".

MG3 Message display interruption 3 PRO

MG4 Message display interruption 4 PRO
SP.BO Bit-0 of SP number EASY
SP.B1 Bit-1 of SP number EASY
SP.B2 Bit-2 of SP number EASY
SP.B3 Bit-3 of SP number EASY
PN.BO Bit-0 of PID number STD
PN.B1 Bit-1 of PID number STD
PN.B2 Bit-2 of PID number STD DINU e
PN.B3 Bit-3 of PID number STD
MP.BO Elijt;gb(;frmanual preset output STD
MP.B1 ﬁ:};;bzfrmanual preset output sSTD
MP.B2 Bit-2 of manual preset output STD

For models with the /MDL option, configure using the LL50A Parameter Setting Software

(sold separately) or through communication.
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12.1 Setting Contact Input Function

UT55A (Standard model) DI and Setpoint (I relay number)
DI equipped as standard

DI symbol | Setpoint
DI1 5025
DI2 5026
DI3 5027
Additional DI
DI symbol | Setpoint | |DI symbol| Setpoint | | DI symbol| Setpoint | |DI symbol| Setpoint
DI11 5041 - - DI31 5073 Dl41 5089
DI12 5042 - - DI32 5074 Dl42 5090
DI13 5043 - - DI33 5075 D143 5091
DI14 5044 - - DI34 5076 Dl44 5092
DI15 5045 - - DI35 5077 Dl45 5093
DI16 5046 DI26 5062 - - Dl46 5094

DI16 can be used when the suffix code: Type 2 =1, 2, 4, 5, or 7, and without the optional suffix code /DR.

UT52A (Standard model) DI and Setpoint (I relay number)
DI equipped as standard

DI symbol | Setpoint
DI1 5025
DI2 5026
DI3 5027
Additional DI
DI symbol | Setpoint
DI11 5041
DI12 5042
DI16 5046

DI16 can be used when the suffix code: Type 2 = 1, 2, or 3, and without the optional suffix code /DR.

UT55A/UT52A (Detailed model) DI and Setpoint (I relay number)

DI equipped as standard

DI symbol | Setpoint
DI1 5025
DI2 5026
DI3 5027

Additional DI

Option /X1 Option /X2 Option /X3 Option /X4

DI symbol | Setpoint | DI symbol| Setpoint | | DI symbol| Setpoint | |DI symbol| Setpoint
DI11 5041 Di21 5057 DI31 5073 Dl41 5089
D12 5042 DI22 5058 DI32 5074 Dl42 5090
DI13 5043 DI23 5059 DI33 5075 DI43 5091
DI14 5044 DI24 5060 DI34 5076 Dl44 5092
DI15 5045 DI25 5061 DI35 5077 DI45 5093

Additional DI
Optli;réll-IT or Option /A2 Optiz:CI:M or

DI symbol| Setpoint | | DI symbol| Setpoint | | DI symbol| Setpoint
DI16 5046 DI26 5062 Dl46 5094

IM 05P01C31-01EN
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12.1 Setting Contact Input Function

12.1.2 Changing Contact Type of Contact Input

The contact type can set the action direction of contact input assigned to the function.

Setting Details

Contact Input Equipped as Standard

Parameter Display .
symbol Name level Setting range Menu symbol
DI1.D DI1 contact type PRO 0: The assigned function is
DI2D D2 ot t PRO enabled when the contact input
. contact type ;
is close.d. o Y Set
1: The assigned function is
DI3.D DI3 contact type PRO enabled when the contact input
is opened.

Note1: Nothing is displayed on Group display when each parameter is displayed.

Additional Contact Input

PZ;?bec:rr Name Dli:‘p:(l:lzy Setting range Menu symbol
DI1.D DIn1 contact type PRO

DI2.D DIn2 contact type PRO 0: The assigned function is

DI3.D DIn3 contacttype | PRO Z”;gf: d‘the” the contact input| b I, gFP
DI4.D DIn4 contact type PRO 1: The assigned function is

DI5.D DIn5 contact type PRO izngs;deghen the contact input

DI6.D DIné contact type PRO iﬁ\ﬁ :';gr

Note1: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group

display according to the suffix code and optional suffix code. “n” denotes the position of the
terminal area. (n = 1to 4)

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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12.2 Setting Contact Output Function

12.2.1 Setting Function of Contact Output

Setting Details

The contact output function works by setting a status such as an alarm to the contact

output.

This explanation assumes that the contact type is energized. (The contact is turned on
when an event occurs.)

Contact Output Equipped as Standard

il Name LY Setting range Menu symbol
symbol level
AL1.S AL1 function selection STD
AL2.S AL2 function selection STD See the following section. | ALM @I
AL3.S AL3 function selection STD

Note1: Nothing is displayed on Group display when each parameter is displayed.

Additional Contact Output

L7 Name PIELEY Setting range Menu symbol
symbol level

DO1.S DOn1 function selection STD

DO2.S DON2 function selection STD

DO3.S DOnN3 function selection STD See the following section. | DO @IS

DO4.S DOn4 function selection STD

DO5.S DOnS function selection STD

Note1: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group

display according to the suffix code and optional suffix code. “n” denotes the position of the
terminal area. (n = 1 to 4)

Contact Output for Control

selection

il Name LY Setting range Menu symbol
symbol level
OR.S g)eLIJeTCtrie:)lr?y function STD
- See the following section. | ALM @TX®
OR2.S OUT2 relay function STD

Note1: Nothing is displayed on Group display when each parameter is displayed.
Note2: OR.S and OR2.S can be used as status output when they are not used as control output.
OR2.S can be used for Heating/cooling type.

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

IM 05P01C31-01EN
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12.2 Setting Contact Output Function

Alarm Status

The alarm status can be output to the contact output. (The setpoints below are | relay

numbers.)

» | relay: UTAdvanced Series Communication Interface (RS-485, Ethernet) User's Manual

Setpoint
Alarm status Alarm output Function
status
4321 4353 Alarm 1
4322 4354 Alarm 2
4323 4355 Alarm 3
4325 4357 Alarm 4
4326 4358 Alarm 5
4327 4359 Alarm 6
4329 4361 Alarm 7
4330 4362 Alarm 8
4337 4369 Loop-2 alarm 1 (in Cascade control)
4338 4370 Loop-2 alarm 2 (in Cascade control)
4339 4371 Loop-2 alarm 3 (in Cascade control)
4341 4373 Loop-2 alarm 4 (in Cascade control)
4342 4374 Loop-2 alarm 5 (in Cascade control)
4343 4375 Loop-2 alarm 6 (in Cascade control)
4345 4377 Loop-2 alarm 7 (in Cascade control)
4346 4378 Loop-2 alarm 8 (in Cascade control)

* Alarm status: The internal alarm status is turned on when an alarm occurs and
turned off in normal condition
»  Alarm output status: Contact output status when an alarm occurs (ON in alarm
condition and OFF in normal condition)

However, the output status depends on the settings of energized/de-energized of alarm,
latch action, and contact type.

The above assumes that the contact type is energized. (Then contact is turned on when

an event occurs.)

To output the normal alarm to the contact output, assign the alarm output status.

» Alarm action: 11.1 Setting Alarm Type

12-12
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12.2 Setting Contact Output Function

Alarm Latch Status
The alarm latch status can be output to another contact output irrespective of the setting

of alarm-1 to -8 type (AL1 to AL8). (The setpoints below are | relay numbers.)
» | relay: UTAdvanced Series Communication Interface (RS-485, Ethernet) User's Manual

Setpoint

Alarm output
latch 1 status

Alarm output
latch 2 status

Alarm output
latch 3 status

Alarm output
latch 4 status

Function

4385 4417 4449 4481 Alarm 1
4386 4418 4450 4482 Alarm 2
4387 4419 4451 4483 Alarm 3
4389 4421 4453 4485 Alarm 4
4390 4422 4454 4486 Alarm 5
4391 4423 4455 4487 Alarm 6
4393 4425 4457 4489 Alarm 7
4394 4426 4458 4490 Alarm 8
4401 4433 4465 4497 Loop-2 alarm 1 (in Cascade control)
4402 4434 4466 4498 Loop-2 alarm 2 (in Cascade control)
4403 4435 4467 4499 Loop-2 alarm 3 (in Cascade control)
4405 4437 4469 4501 Loop-2 alarm 4 (in Cascade control)
4406 4438 4470 4502 Loop-2 alarm 5 (in Cascade control)
4407 4439 4471 4503 Loop-2 alarm 6 (in Cascade control)
4409 4441 4473 4505 Loop-2 alarm 7 (in Cascade control)
4410 4442 4474 4506 Loop-2 alarm 8 (in Cascade control)

» Alarm output latch 1, 2, 3, and 4 status: ON in the latch status of the contact output
when an alarm occurs and OFF in the latch release status of the contact output in
normal condition

However, the output status depends on the settings of contact type.

» Alarm latch action: 11.1 Setting Alarm Type

IM 05P01C31-01EN
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12.2 Setting Contact Output Function

Key and Display Status
The key and display status can be output to the contact output. (The setpoints below are
| relay numbers.)

Setpoint Function o Contact status —
4705 PARAMETER key
4706 DISPLAY key
4707 Right arrow key
4708 Down arrow key
4709 SET/ENTER key
4710 Up arrow key Key is pressed Key is not pressed
4711 Left key
4712 F2 key
4713 F1 key
4714 A/M key
4715 Fn key

Operation Mode and Status

Setpoint

Function

Contact status

ON OFF

4193 AUTO/MAN MAN AUTO
4194 Remote/Local Remote Local
4226 Remote/Local (Loop 2) Remote Local
4195 STOP/RUN STOP RUN
4197 Cascade (in Cascade control) Cascade (OFF—ON) AUTO or MAN
4198 AUTO (in Cascade control) AUTO (OFF—ON) Cascade or MAN
4199 MAN (in Cascade control) MAN (OFF—ON) Cascade or AUTO
4201 Output tracking status Tracking ON Tracking OFF
4207 During auto-tuning During AT -
4239 During auto-tuning (Loop 2) During AT -
4209 During automatic valve adjustment During adjustment -
4210 During 9perartion by the valve position During opgration by | During opergtion by

estimating type estimating type feedback input
4213 Valve is open Open -
4214 Valve is closed Closed -
4256 FAIL output Normal status FAIL status

System Error

Status

Contact status

Setpoint Function ON OFF
4529 Heater break alarm 1 status Alarm occurs Normal
4530 Heater break alarm 2 status Alarm occurs Normal
4769 Message display interruption 1 status With interruption Without interruption
4770 Message display interruption 2 status With interruption Without interruption
4771 Message display interruption 3 status With interruption Without interruption
4773 Message display interruption 4 status With interruption Without interruption

12-14
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12.2 Setting Contact Output Function

Error Status

Contact status

Setpoint Function ON OFF

4065 PV input ADC error

4066 igz 22;: (E1-terminal area)

4067 2:;\102 ;r;f:rt (E2-terminal area)

4069 2:;\151 ;r;f:rt (E4-terminal area)

4073 PV input burnout error

4074 bRil;c:Efztrr(oE:-terminal area)

4075 AIN2 input (E2-terminal area)
burnout error

4077 AIN4 input (E4-terminal area)
burnout error

4070 PV input RJC error

4071 RSP input RJC error

4081 Feedback resistance/current Error occurs Normal
burnout

dowz | et Ve poston

4097 PV input burnout error (Loop 1)

4098 RSP input burnout error (Loop 1)

4101 PV input over-scale (Loop 1)

4102 PV input under-scale (Loop 1)

4111 Auto-tuning time out (Loop 1)

4113 PV input burnout (Loop 2)

4114 RSP input burnout (Loop 2)

4117 PV input over-scale (Loop 2)

4118 PV input under-scale (Loop 2)

4127 Auto-tuning time out (Loop 2)

IM 05P01C31-01EN
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12.2 Setting Contact Output Function

System Error Status

Contact status

Setpoint Function ON OFF
4001 System data error
4002 Calibration value error
4003 User (parameter) default value error
4005 Setup parameter error
4006 Operation parameter error
4017 Corrupted ladder program Error occurs Normal
4018 Ladder calculation overflow
4019 Ladder program error
4021 Load factor over 100%
4022 Load factor over 200%
4009 Faulty FRAM

12-16
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12.2 Setting Contact Output Function

12.2.2 Changing Contact Type of Contact Output

Setting Details

The contact type can set the action direction of contact output assigned to the function.

Contact Output Equipped as Standard

ittt Name Display Setting range Menu symbol
symbol level
AL1.D AL1 contact type PRO 0: When the event of assigned
ALZD AL ot & PRO function occurs, the contact
. contact type ;
output is closed. . ALM €9
1: When the event of assigned
AL3.D AL3 contact type PRO function occurs, the contact
output is opened.

Note1: Nothing is displayed on Group display when each parameter is displayed.

Additional Contact Output

AL Name DI Setting range Menu symbol
symbol level
DO1.D DOn1 contact type PRO | 0: When the event of assigned
DO2.D DON2 contact type PRO function occurs, the contact
output is closed.
DO3.D DOn3 contact type PRO 1: When the event of assigned DO €D
DO4.D DOn4 contact type PRO function occurs, the contact
DO5.D DON5 contact type PRO output is opened.

Note1: When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group

display according to the suffix code and optional suffix code. “n” denotes the position of the
terminal area. (n = 1 to 4)

Contact Output for Control

FEETEE Name AR Setting range Menu symbol
symbol level

OR.D OUT relay contacttype | PRO | 0: When the event of assigned
function occurs, the contact
output is closed.

OR2.D OUT2 relay contact PRO | 1: When the event of assigned ALM &ZTD

type function occurs, the contact

output is opened.

Note1: Nothing is displayed on Group display when each parameter is displayed.
Note2: OR.D and OR2.D can be used as status output when they are not used as control output.
OR2.D can be used for Heating/cooling type.

» Terminal arrangement: 17.4 Wiring
» Contact type of Heater break alarm output: 11.7 Setting Heater Break Alarm

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.

IM 05P01C31-01EN
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Chapter 13 Display, Key, and Security Functions

13.1 Setting Display Functions

13.1.1 Setting Active Color PV Display Function

The active color PV display function changes the PV display color when an event occurs.
The section does not apply to models with the /MDL option.

Link to Alarm

The PV display color changes by linking to the alarm 1 or alarm 2.

The following is an example of operation linking to alarm 1.

Set the alarm-1 type to “PV high limit alarm” and alarm-1 setpoint to “80°C.”

When the active color PV display switch is set to”2,” PV display color changes from white
to red if PV exceeds the alarm-1 setpoint.

The red-to-white switching action can be set.

°C

Alarm-1 hysteresis
Alarm-1 setpoint
A1=80°C >

75°C D

(- I JL . J

PV color: white PV color: red PV color: white

Time

Change by Deviation
The PV display color changes by deviation (PV — SP).

Set the PV color change high limit to “10°C” and the PV color change low limit to “5°C”
as deviation band for the current target setpoint “50°C.” PV display color changes from
white to red if PV is out of the deviation.

The red-to-white switching action can be set. There is no hysteresis.

°C

|

60°C >

Parameter “PCH” (PV color change high limit) = 10°C

Target setpoint »

SP =50°C
45°C D

Parameter “PCL” (PV color change low limit) = 5°C

PV
& g J J U g J | Time
PV color: red PV color: white PV color: red PV color: red

PV color: white

IM 05P01C31-01EN 13-1
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13.1 Setting Display Functions

Link to PV
The PV display color changes by linking to PV.

Set the PV color change high limit to “70°C” and the PV color change low limit to “20°C.”
PV display color changes from white to red if PV is out of the range.
The red-to-white switching action can be set. There is no hysteresis.

°C

/ Parameter “PCH” (PV color change high limit) = 70°C
70°C >

Parameter “PCL” (PV color change low limit) = 20°C

20°C DA

PV
L JC S - )\ )

Ti
PV color: red PV color: white PV color: red PV color: white ime

Use in Fixed Color

PV display color can be fixed in red. It can also be fixed in white.

YOKOGAWA 4

\

SiduiLei \SP color: orange
@ . (SP color cannot be changed.)

PV color: red

Link to DI
The PV display color changes by linking to DI (ON/OFF).
The following is an example for changing the display color by a state of DI1.
Set the parameter PCMD=10, and PVYRW=5025.
PV display color is red when DI1=0ON, and is white when DI1=0OFF.

PVRW: PV red/white switch (Menu: DI.SL)
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13.1 Setting Display Functions

Setting Details

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

PCMD

Active color PV
display switch

EASY

0: Fixed in white

1: Fixed in red

2: Link to alarm 1 (Alarm OFF:
white, Alarm ON: red)

3: Link to alarm 1 (Alarm OFF:
red, Alarm ON: white)

4: Link to alarm 1 or 2 (Alarm
OFF: white, Alarm ON: red)

5: Link to alarm 1 or 2 (Alarm
OFF: red, Alarm ON: white)

6: PV limit (Within range: white,
Out of range: red)

7: PV limit (Within range: red, Out
of range: white)

8: SP deviation (Within deviation:
white, Out of deviation: red)

9: SP deviation (Within deviation:
red, Out of deviation: white)

10: Link to DI (ON: red, OFF:
white)

PCH

PV color change
high limit

EASY

PCL

PV color change
low limit

EASY

Set a display value when in PV
limit or SP deviation.

-19999 to 30000 (Set a value
within the input range.)

Decimal point position depends on
the input type.

IS Set J

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.

IM 05P01C31-01EN
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13.1 Setting Display Functions

13.1.2 Masking Arbitrary Display Value in Operation Display

Display/non-display of the PV display, Setpoint display, and Status display in the
Operation Display can be set.

Items that you do not want to display can be set to non-display. For example, when the
Setpoint display is set to non-display, SP of the SP Display and OUT of the OUT Display
are not displayed.

When an error at power-on or hardware malfunction error occurs, Operation display
cannot be set to non-display.

'YOKOGAWA 4

——PV display
Setpoint display

gy —— Status display

00 @ fa)
ool &

The section does not apply to models with the /MDL option.

Setting Details

P:;e:;nbe(:ler Name Dli:&l:y Setting range Menu symbol
PV.D g\égisplay area ON/ PRO
sep | Scbontdenayarca [ ppg | OFF: Nondisley oise €T
STS.D gts;uosFtli:lsplay area PRO
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13.1 Setting Display Functions

13.1.3 Registering SELECT Display (Up to 5 Displays)

Setting Details

Registering frequently changed-operation parameters (except for the operation mode)

in the SELECT Display of the Operation Displays will allow you to change parameter
settings easily. A maximum of five Displays can be registered.

Set the D register number of the parameter you wish to register for the registration to the
SELECT Display.

However, the parameters in the following menu cannot be set:

CTL, PV, RSP, AIN2, AIN4, MPV, OUT, HBA, R485, ETHR, DNET, PROF, DNET, CC-L, KEY,
DISP, CSEL, KLOC, MLOC, DI.SL, DI.NU, DI.D, ALM, DO, /0, SYS, INIT, VER, and LVL.
When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.

Ordinary Operation Displays SELECT Display

—
SP Display OUT Display Example: Alarm Setpoint Setting Displa
The section does not apply to models with the /MDL option.
ety Name UETEY Setting range Menu symbol
symbol level
SELECT Display-1 to OFF: No registration D register
CS11t0 CS5 -5 registration STD number (2301 to 5000, 6701 to 6710) CSEL €D

For D register numbers, see sections 6.4.3 to 6.4.6 and 6.4.8 in the UTAdvanced Series
Communication Interface User’s Manual.

Reference in
D Resistor Catedo Description Communication
Number gory P Interface
User's Manual
2501 to 2700 SP and alarm setpoint setting
2701 to 2800 SP-related settings
2801 to 2900 _ i Alarm function settings
Loop-1 Operation Section 6.4.3
2901 to 3000 |Parameters PV-related settings
3001 to 3500 PID settings
3501 to 3600 Control action-related settings
3601 to 3800 SP and alarm setpoint setting
3801 to 3900 SP-related settings
3901 to 4000 _ i Alarm function settings
Loop-2 Operation Section 6.4.4
4001 to 4100 |Parameters PV-related settings
4101 to 4600 PID settings
4601 to 4700 Control action-related settings
4701 to 4800 |P Parameters P parameters Section 6.4.5
4801 to 5000 10-§egment Linearizer 10-segment linearizer settings |Section 6.4.6
Setting Parameters
6701 to 6710 |T Parameters T parameters Section 6.4.8

IM 05P01C31-01EN
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13.1 Setting Display Functions

13.1.4 Changing Event Display

The UT55A has eight event (EV) lamps. The UT52A has four event (EV) lamps.

The default values are assigned to EV1 to EV8 lamps on the front of the controller
according to each control mode.

The alarms 1 to 8 are assigned to EV1 to EV8 in the control modes other than Cascade control.
The alarms 1 to 8 are assigned to EV1 to EV 8 of Loop1, and the Loop-2 alarms 1 to 8
are assigned to EV1 to EV8 of Loop 2 (the LP2 lamp is lit) in Cascade control.

Loop-2 EV lamps are lit when the control mode is cascade and the operation mode is
automatic or manual.

The section does not apply to models with the /MDL option.

Setting Details

Parameter Display . Menu
symbol LD level el symbol

Setting range: 4001 to 6304

OFF: Disable

4321: Link to alarm 1 (Lit when the alarm occurs)
4322: Link to alarm 2 (Lit when the alarm occurs)
4323: Link to alarm 3 (Lit when the alarm occurs)
4325: Link to alarm 4 (Lit when the alarm occurs)
4326: Link to alarm 5 (Lit when the alarm occurs)
4327: Link to alarm 6 (Lit when the alarm occurs)
4329: Link to alarm 7 (Lit when the alarm occurs)
4330: Link to alarm 8 (Lit when the alarm occurs)
4337: Link to Loop-2 alarm 1 (Lit when the alarm occurs)
4338: Link to Loop-2 alarm 2 (Lit when the alarm occurs)
4339: Link to Loop-2 alarm 3 (Lit when the alarm occurs)
4341: Link to Loop-2 alarm 4 (Lit when the alarm occurs)
4342: Link to Loop-2 alarm 5 (Lit when the alarm occurs)
4343: Link to Loop-2 alarm 6 (Lit when the alarm occurs)
4345: Link to Loop-2 alarm 7 (Lit when the alarm occurs)
4346: Link to Loop-2 alarm 8 (Lit when the alarm occurs)

4529: Heater break alarm 1 (Lit when the alarm occurs)
4530: Heater break alarm 2 (Lit when the alarm occurs)

EV1 to EV8
EV1 to display PRO 5025 to 5027: Link to DI1-DI3 (Lit when the DISP
EVS8 condition contact is closed) [ Set ]
registration 5041 to 5046: Link to DI11-DI16 (E1-terminal

area) (Lit when the contact is closed)

5057 to 5062: Link to DI21-DI26 (E2-terminal
area) (Lit when the contact is closed)

5073 to 5077: Link to DI31-DI35 (E3-terminal
area) (Lit when the contact is closed)

5089 to 5094: Link to DI41-D146 (E4-terminal
area) (Lit when the contact is closed)

5153 to 5155: Link to AL1-AL3 (Lit when the
contact is closed)

5169 to 5173: Link to DO11-DO15 (E1-terminal
area) (Lit when the contact is closed)

5185 to 5189: Link to DO21-D0O25 (E2-terminal
area) (Lit when the contact is closed)

5201 to 5205: Link to DO31-DO35 (E3-terminal
area) (Lit when the contact is closed)

5217 to 5221: Link to DO41-D0O45 (E3-terminal
area) (Lit when the contact is closed)

For other functions, see the UTAdvanced
Series Communication Interface User’s
Manual.

Note1: In Cascade control, the LP2 lamp is lit while the Loop-2 parameter is displayed.
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13.1 Setting Display Functions

Relay
Number

Description

Communication Interface

Reference in

User's Manual

4001 to 4064

System error

4065 to 4128

Input error

4129 to 4192

Free area

4193 to 4256

Operation mode

4257 to 4320

Free area

4321 to 4384

Alarm

4385 to 4528

Alarm latch

Section 7.3.1

4529 to 4576

Heater break alarm

4577 to 4640

SP number and PID number

4641 to 4704

Free area

4705 to 4768

Key

4769 to 4832

Display

4833 to 5024

Free area

5025 to 5152

Input relay

5153 to 5280

Output relay

5281 to 5408

Control computation output

5409 to 5472

Special relay

Section 7.3.2

5473 to 5536

Free area

5537 to 5792

Internal relay

5793 to 6048

Free area

6305 to 6432

DI terminals

6433 to 6560

DO terminals

Section 7.3.3

IM 05P01C31-01EN
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13.1 Setting Display Functions

13.1.5 Registering SELECT Parameter Display (Up to 10 Displays)

Registering frequently changed operation parameters (change frequency is lower than
SELECT Display) in the SELECT Parameter Display will allow you to change parameter
settings easily. A maximum of ten Displays can be registered.

Set the D register number of the parameter you wish to register for the registration to the
SELECT Parameter Display.

However, the parameters in the following menus cannot be set:

CTL, PV, RSP, AIN2, AIN4, MPV, OUT, HBA, R485, ETHR, PROF, DNET, CC-L, KEY,
DISP, CSEL, KLOC, MLOC, DI.SL, DI.NU, DI.D, ALM, DO, I/0, SYS, INIT, VER, and
LVL.

When each parameter is displayed, the terminal area (E1 to E4) is displayed on Group
display according to the suffix code and optional suffix code.

Ordinary Operation Display

CS Menu is not displayed if
SELECT parameter is not

| / registered.
4 * ; N\
e« s+ 4— MODE Menu Display —» CS Menu Display = seee
- PV ¥
bl = ()
v
Registered
SELECT Parameter Display
Parameter Setting Displays .
| J/

The section does not apply to models with the /MDL option.

13-8

IM 05P01C31-01EN



13.1 Setting Display Functions

Setting Details

Parameter Name Display Setting range Menu symbol
symbol level
OFF: No registration
CS10 to SELECT para