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Introduction

5th Edition : Apr. 2015 (YK)

Thank you for purchasing the UT35A/UT32A digital indicating controller (hereinafter
referred to as UT35A/UT32A).

This manual describes how to use UT35A/UT32A functions other than UT35A/UT32A’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 UT35A/UT32A comprise the following twelve documents:

e Printed manual

Manual Name Manual Number Description
UT35A/UT32A Operation Guide This manual describes the basic
(For Standard model) IM 05POTD31-11EN operation method.
UT35A/UT32A Operation Guide IM 05P01D31-15EN This manual describes the basic
(For Detailed model) operation method.

UT35A/MDL, UT32A/MDL

Controller (Mount on DIN Rail) This manual describes the basic
Operation Guide (Standard code IM 05POTD81-11EN operation method.

model)

UT32A-D Digital Indicating . . .
Controller (Dual-loop type) IM 05P08D31-11EN | |1 manual describes the basic

Operation Guide operation method.

UT32A-D/MDL Controller (Dual-
loop type, Mount on DIN Rail) IM 05P08D81-11EN
Operation Guide

This manual describes the basic
operation method.

UT35A/RSP, UT32A/RSP Digital
Indicating Controller (Non-
isolated RSP) Operation Guide
(Standard code model)

IM 05P01D31-81EN | This manual describes the remote input.

UT32A Digital Indicating

Controller (Entry model) This manual describes the basic
Operation Guide (Standard code IM 05PO1F31-11EN operation method.

model)

Precautions on the Use of the This manual is always delivered even if
UTAdvanced Series IM 05PO1A01-11EN ‘without manuals’ was selected.

All Rights Reserved, Copyright © 2010-2011 Yokogawa Electric Corporation

IM 05P01D31-01EN




e Electronic manuals

Manual Name

Manual Number

Description

UT35A/UT32A Operation Guide
(For Standard model)

IM 05P01D31-11EN

This is identical to the printed manual.

UT35A/UT32A Operation Guide
(For Detailed model)

IM 05P01D31-15EN

This is identical to the printed manual.

UT35A/MDL, UT32A/MDL
Controller (Mount on DIN Rail)
Operation Guide (Standard code
model)

IM 05P01D81-11EN

This manual describes the basic
operation method.

UT32A-D Digital Indicating
Controller (Dual-loop type)
Operation Guide

IM 05P08D31-11EN

This manual describes the basic
operation method.

UT32A-D/MDL Controller (Dual-
loop type, Mount on DIN Rail)
Operation Guide

IM 05P08D81-11EN

This manual describes the basic
operation method.

UT35A/RSP, UT32A/RSP Digital
Indicating Controller (Non-
isolated RSP) Operation Guide
(Standard code model)

IM 05P01D31-81EN

This manual describes the remote input.

UT32A Digital Indicating
Controller (Entry model)
Operation Guide (Standard code
model)

IM 05P01F31-11EN

This manual describes the basic
operation method.

UT35A/UT32A
User’s Manual

IM 05P01D31-01EN

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

UT32A-D, UT32A-D/MDL Digital
Indicating Controller Controller
User’s Manual

IM 05P08D31-01EN

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
UT35A/UT32A 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
UT35A 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

UT35A/UT32A Digital Indicating Controller

GS 05P01D31-01EN

UT35A/MDL, UT32A/MDL Controller (Mount on DIN Rail)

GS 05P01D81-11EN

UT32A-D Digital Indicating Controller (Dual-loop type)

GS 05P08D31-01EN

UT32A-D/MDL Controller (Dual-loop type, Mount on DIN Ral)

GS 05P08D81-01EN

LL50A Parameter Setting Software

GS 05P01A01-01EN

*

language in which the manual is written.

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

IM 05P01D31-01EN



Target Readers

Notice

Trademarks

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.

This guide is intended for the following personnel;

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.

IM 05P01D31-01EN



Safety Precautions

This instrument is a product of Installation Category Il of IEC/EN/CSA/UL61010-1,
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.

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:

A\
@]
n

“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.

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.

IM 05P01D31-01EN



 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.

A L WARNING |

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, SOy, 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.
I ——

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.

IM 05P01D31-01EN \'



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.

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.

UT35A/UT32A Main Unit

The UT35A/UT32A 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.

vi
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Model and Suffix Codes of UT35A (for Standard model)

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

Optional
Model Suffix code suffix Description
code
UT35A Digital Indicating Controller (Power supply: 100-240 V AC) (provided with
retransmission output or 15 V DC loop power supply, 2 DIs, and 3 DOs)
Type 1: -0 Standard type
Basic -1 Position proportional type
control -2 Heating/cooling type
None
Type 2 2 additional DIs, 2 additional DOs
Functions 5 additional DIs, 5 additional DOs
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 funciton)
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 (*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 (Light gray)
Case color 1 Black (Light charcoal gray)
Fixed code -00 Always "-00"
/ILP 24 V DC loop power supply (*2)
HA Heater break alarm (*3)
/IDC Power supply 24 V AC/DC
ICT Coating (*4)
Optional suffix codes ICV Terminal cover
IMDL Mount on DIN rail (without the display parts and keys)
(please see the Operation Guide IM 05P01D81-01EN.)
Non-isolated remote input (please see the Operation Guide IM 05P01D31-
IRSP
81EN.)
*1: English, German, French, and Spanish are available for the guide display.
*2: The /LP option can be specified in the combination of Type 2 code (any of “0” or “1”) and
Type 3 code (any of “0” or “1”.)
*3: The /HA option can be specified only when the Type 1 code is “-0” or “-2.”
*4: When the /CT option is specified, the UT35A does not conform to the safety standards (UL

IM 05P01D31-01EN
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Model and Suffix Codes of UT32A (for Standard model)

Optional
Model Suffix code suffix Description
code
UT32A Digital Indicating Controller (Power supply: 100-240 VV AC) (provided with
retransmission output or 15 V DC loop power supply, 2 DIs, and 3 DOs)
-0 Standard type
-1 Position proportional type
Type 1: -2 Heating/cooling type
Basic -D Dual-loop type (please see the Operation Guide IM 05P08D31-01EN.)
control ‘é UT32A Digital Indicating Controller (Entry model)
:R (please see the Operation Guide IM 05P01F31-01EN.)
0 None
Type 2: — - -
Functions RS-4§§ communication (I\/!arx. 38.4 kbps, 2-wire/4-wire)
2 additional Dls and 2 additional DOs
Type 3: 0 None
Open networks 3 CC-Link communication (with Modbus master function) (*2)
-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.)
White (Light gray)
Case color 1 Black (Light charcoal gray)
Fixed code -00 Always "-00"
ILP 24\ DC loop power supply (*4)
HA Heater break alarm (*5)
/IDC Power supply 24 V AC/DC
ICT Coating (*6)
ICV Terminal cover

Mount on DIN rail (without the display parts and keys)

(In case of the Standard type, the Position proportional type, or the Heating/
/MDL cooling type, please see the Operation Guide IM 05P01D81-01EN. In case
of the Dual-loop type, please see the Operation Guide IM 05P08D81-

Optional suffix codes

01EN.)
Non-isolated remote input (please see the Operation Guide IM 05P01D31-
/RSP
81EN.)
*1: When the /LP option is specified, the RS-485 communication of the Type 2 code “1” is 2-wire
system.
*2: The type 3 code “3” can be specified only when the Type 1 code is “-0” and the Type 2 code
is “0.”
*3: English, German, French, and Spanish are available for the guide display.

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

*5: The /HA option can be specified in the combination of Type1 code “-0” or “-2.” and Type 3
code “0.”

*6: When the /CT option is specified, the UT32A 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 05P01D31-01EN



Model and Suffix Codes of UT35A (for Detailed model)

Optional
Model Suffix code suffix Description
code
Digital Indicating Controller (Power supply: 100-240 V AC) (provided with 2
UT35A
Dls, and 3 DOs)
Fixed code |-NNN Always "-NNN”
-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 (Light gray)
Case color 1 Black (Light charcoal gray)
-A Analog output (current/voltage pulse)
-R Relay output (c-contact)
Output 1 (*2) (*3) (*5) -U Universal output (current/voltage pulse/relay)
-T Triac output
-P Position proportional output
A Analog output (current/voltage pulse)
e rxo e Ix R Relay output (a-contact)
Output 2 (°2) (*3) (4) (°5) U Universal output (current/voltage pulse/relay)
N None
Retransmission output (*4) IRT Retransmission output or 15V DC power supply
Heater break alarm (*5) HA Heater break alarm
X1 5 additional Dls
E1 terminal area (*6) Y1 5 additional DOs
W1 2 additional DIs and 2 additional DOs
/ICH3 RS485 communication (Max. 38.4 kbps, 2-wire/4-wire)
/CC3 CC-Link communication (with Modbus master function)
E3 terminal area (*6) (*7) /PD3 PROFIBUS-DP communication (with Modbus master function)
/IDN3 DeviceNet communication (with Modbus master function)
[ET3 Ethernet communication (with serial gateway function)
L4 24V DC loop power supply
. Ay % X4 5 additional Dls
E4 terminal area (*6) (*7) Na 5 additional DOS
/W4 2 additional DIs and 2 additional DOs
Power supply /DC Power supply 24 V AC/DC
Additional treatment (*8) 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:  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 ¢ to the contact point a. When the code for Output 1 is specified to
"-T", only "A" or "N" is available for Output 2.
*4:  The /RT option can be specified only when the code for Output 2 is “R” or “N.”
*5: The /HA option can be specified in the combination of Output 1 and Output 2 codes except for
“PN.”
*6:  Only one option is available for each terminal area of E1, E2 and E4.
*7:  The /L4 option for E4 terminal area can be specified only when the E3 terminal area option is
not specified or specified /CH3.
*8:  When the /CT option is specified, the UT35A does not conform to the safety standards (UL

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

IM 05P01D31-01EN



Model and Suffix Codes of UT32A (for Detailed model)

Optional
Model Suffix code suffix Description
code
Digital Indicating Controller (Power supply: 100-240 V AC) (provided with 2 Dls,
UT32A
and 3 DOs)
Fixed code |-NNN Always "-NNN”
-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 (Light gray)
Case color 1 Black (Light charcoal gray)
-A Analog output (current/voltage pulse)
-R Relay output (c-contact)
Output 1 (*2) (*3) (*5) -U Universal output (current/voltage pulse/relay)
-T Triac output
-P Position proportional output
A Analog output (current/voltage pulse)
o xos AN 1% R Relay output (a-contact)
Output 2 (2) (°3) (4) (°5) U Universal output (current/voltage pulse/relay)
N None
Retransmission output (*4) IRT Retransmission output or 15 V DC power supply
Heater break alarm (*5) HA Heater break alarm
L1 24 V DC loop power supply
/CH1 RS485 communication (Max. 38.4 kbps, 2-wire/4-wire)
. oy [# /LCH1 24 V DC loop power supply and RS485 communication (Max. 38.4 kbps, 2-wire)
E1 terminal area (°6) (*7) 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 (*8) 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:  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 ¢ to the contact point a. When the code for Output 1 is specified to
"-T", only "A" or "N" is available for Output 2.

*4:  The /RT option can be specified only when the code for Output 2 is “R” or “N.”

*5:  The /HA option can be specified in the combination of Output 1 and Output 2 codes except for
“PN.”

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

*7:  The /L1 or /LCH1 option can be specified only when the code for Output 2 is “N.”

*8:  When the /CT option is specified, the UT32A 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 05P01D31-01EN



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.

VAROO0OOK °C %RH.Pa MPa

00x10 m¥s m¥min m¥h L kl

11x10°l/s U/min L/h kl/h %
22x10°g/s g/min g/h mm/s m/s

3 3 x10° kg/s kg/min kg/h cm? m?
pt/s t/mint/h cm® m®
n Wt% vol% pH mol rpm
Hmm cm m Pa:s F
ms min h A mA
h W J N \' 1\
k °CDP ppm kPa MJ/h GJ/h
M kg t Nm¥min Nm¥%h .
G a Hz Bq Sv e

PV PV L4502VZ
N ( == ) TAG No.

/ / abs 100 TAG No.

1H0d
JINYNILNIYIN

140d
JONYNILNIYIN

PULL HERE

No. Product Name Quantity Remark

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

! Brackets 2 This does ﬁot a;ply to models with the /MDL
option.

2 |Unit label 1 Part number: L4502VZ

Tag label 1 Part number: L4502VE (Only when ordered.)
4 |Operation Guide 1 A3 size (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.

IM 05P01D31-01EN xi



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 UT35A, Model: UTAP001
For UT32A, Model: UTAP002

For UT35A For UT32A

* Brackets (This does not apply to models with the /MDL option.)
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.

xii
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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.

IM 05P01D31-01EN
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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 UT35A for describing the operations and functions. The basic
operations are the same for the UT32A, 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 UT35A/UT32A.
9 UT35A/UT32A Operating Procedures
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 UT35A/UT32A.
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) Functions
Describes PV input.
8 Control Functions
Describes basic control and advanced control.
Auxiliary Control Functions
9 . I, .
Describes auxiliary control functions
10 Output (Control and Retransmission) Functions
Describes output functions.
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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?
First, | want to set the input and output.

A: Use the Quick setting function to perform the

setup easily.
Quick setting function: Chapter 5

Q: How do | determine the PID?

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

IM 05P01D31-01EN 1-1

sSuoI3OUN4 0} UOI}ONPOIIU|



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) Functions

TC Current
mV

\Y
mA 'YOKOGAWA 4

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

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.

UT35A/UT32A

YOKOGAWA 4

Current

L
S0
0 48
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1.2 Input/Output Function

Contact Input n

Up to 12 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.

For details, see the table of Model and Suffix Codes.

» Chapter 12 Contact Input/Output Functions

Contact Output

Up to 13 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.

For details, see the table of Model and Suffix Codes.

» Chapter 11 Alarm Functions

sSuoI3OUN4 0} UOI}ONPOIIU|

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

UT35A/UT32A

'YOKOGAWA 4

2-wire transmitter
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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 UT35A/UT32A
Alarms
Retransmission — Q-
output [ | :\
. —0;
4-20 mADC

Electric
furnace

Thyristor

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
UT35A/UT32A

PV

Cooling (relay signal)|g

Heating
(4-20 mA DC signal)
Heating unit

Cooling
water

1-4
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1.3 Control Functions

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.

» 10.14 Adjusting Motor-operated Valve Position (Position Proportional Output)
UT35A/UT32A

PV

il H (direct) or L (reverse)
B | contact signal

Control motor

Position signal

TC

Motor-operated valve

Air

A

Y

1/
e TN

Burner

Gas

A

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 A \ """""""""" ‘ A
OFF boooeoeoeo E y - Y E ____________
x X
Main SP Sub-SP PV
Initial value: Reverse Initial value: Direct

(offset from main SP)
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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 '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.

YOKOGAWA'S, [N SRSy

Multilingual Guide Display

English, German, French, or Spanish can be displayed in Guide display.
» 13.1.11 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 UT35A has user function keys (F1, F2, and Fn).

The UT32A 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
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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

YOKOGAWA ¢

1 [I1H

(T H

O_
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1.6 Communication Functions

The UT35A/UT32A 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 UT35A/UT32A 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 UT35A 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
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1.6 Communication Functions

PROFIBUS-DP Communication

The UT35A 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 UT35A 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

II II DeviceNet Master

DeviceNet communication

DeviceNet Slave / Modbus Master

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

‘0@ ) ‘oo & =

Modbus Slave Modbus Slave Modbus Slave Modbus Slave

IM 05P01D31-01EN 1-9
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1.6 Communication Functions

CC-Link Communication

The UT35A/UT32A 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

CC-Link Slave / Modbus Master

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

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.

1 2 4 15 32
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 05P01D31-01EN



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

YOKOGAWA 4

LL50A Parameter Setting Software

Light-loader
adapter

To USB terminal &

Dedicated cable

Maintenance Port Communication (Power supply is not required for the
UT35A/UT32A) (excluding the /MDL option)

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 UT35A/UT32A. Likewise, the ladder program can also be
downloaded.

LL50A Parameter Setting Software

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 05P01D31-01EN
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1.6 Communication Functions

Maintenance Port Communication (Power supply is required for the UT35A/
UT32A) (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.

1-12 IM 05P01D31-01EN



1.7

Definition of Main Symbols and Terms

Main Symbol

PV: Measured input value
SP: Target setpoint
OUT: Control output value

A/M: AUTO/MAN

AUTO: Automatic

MAN: Manual

REMOTE, REM: Remote
LOCAL, LCL: Local

E1, 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
100°C 350°C

Maximum value of PV input range
600°C

A A
0% of PV input range 50% of PV input range

A
100% of PV input range

A

100% of PV input range span = 500°C

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

IM 05P01D31-01EN
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Chapter 2 UT35A/UT32A Operating Procedures

21 UT35A/UT32A 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 NO
Quick setting
function?
YES
A\ 4
'Control type setup' P> Section 8.2
A 4
P Quick setting function Y
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 05P01D31-01EN 2-1
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2.1 UT35A/UT32A 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

2-2 IM 05P01D31-01EN



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 05P01D31-01EN
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3.1 Names and Functions of Display Parts

UT35A

(2) Group display

(9) Status indicator

(10) Security indicator

(11) Ladder operation indicator

YOKOGAWA 4

(1) PV display

(4) Data display
(3) Symbol display
(5) Bar-graph display

(6) Event indicator

(7) Key navigation indicator

UT32A

(2) Group display
(8) Parameter display level indicator

(11) Ladder operation indicator

(9) Status indicator

(10) Security indicator

(8) Parameter display level
indicator

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

(1) PV display

(3) Symbol display
(4) Data display

(5) Bar-graph display

(6) Event indicator

(7) Key navigation indicator

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

3-2
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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 4, or R) and terminal area
(E1 to E4).

1 to 4 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)

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

The data to be displayed can be set by the parameter.
Initial value: deviation, in Heating/cooling control: heating-
side control output

Event indicator
(orange)

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

Displays the setting conditions of the parameter display
level function.

(®) level indicator Parameter display level EASY PRO
(green) Easy setting mode Lit Unlit
Standard setting mode Unlit Unlit
Professional setting mode Unlit Lit
Displays the operating conditions and control status.
Display Description

Status indicator
(green and red)

REM Lit when in remote mode (REM).

STOP Lit when in stop mode (STOP).

Lit when in manual mode (MAN).
MAN ) ; ;
Blinks during auto-tuning.

(10)

Security indicator (red)

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

(11

Ladder operation
indicator (green)

Lit while the ladder program operation is executed.

IM 05P01D31-01EN
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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

= =

—

UT35A/MDL Front
(with terminal cover)

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

UT32A/MDL Front
(with terminal cover)

34
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3.2 Names and Functions of Keys

UT35A

PV

l

REM @

.. |
ll

(4) Light-loader interface

(5) AIM key

YOKOGAWA ¢

-'.--

/1
ll

(1) DISPLAY key

(2) PARAMETER key

(6) User function keys

UT32A

(6) User function keys

(4) Light-loader interface

(5) A/M key

(3) SET/ENTER key

'

PV YOKOGAWA 4
LTI
Lo

Up/Down/Left/Right arrow keys

(1) DISP key

(2) PARA key

(3) SET/ENTER key

Up/Down/Left/Right arrow keys

IM 05P01D31-01EN
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3.2 Names and Functions of Keys

No. in figure

Name

Description

(M

UT35A: DISPLAY key
UT32A: 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.

)

UT35A: PARAMETER
key
UT32A: 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 UT35A has F1, F2, and Fn keys.
The UT32A 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 UT35A/UT32A) (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 UT35A/UT32A.

EEE

b o g 7ance

[T ——

40100060800800000000 gla000q00s
Upper surface Upper surface
= =] —
UT35A UT32A
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 UT35A/UT32A) (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 05P01D31-01EN
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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 UT35A/UT32A.

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
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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 -4 alarm.

Alto Ad 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

Operation Display

Operation Display: See Chapter 6.

(' PARAMETER
Y +

Press the keys

for 3 seconds. Same as *1.

(e

Press the key

for 3 seconds.

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

( DISPLAY

*1* Return to the Operation Display from
the Parameter Setting Display

f Operation Parameter Setting Displa))—

Parameters for setting the basic
functions of the controller

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

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

Q
Parameters for setting the functions
necessary for the operation

)

CTL Menu D|splay < -) VER Menu Display) (END D|sp|ay’
,— 7\
'R

( (

In the Setup Parameter Setting Display, CPARAMETER'

MODE Menu Display) €= ( SP Menu Display ) €' * <€
or Z o

f

press the keys N
for 3 seconds

to move to the Operation Parameter Setting Display.

to move to the Setup Parameter Setting Display.

¢ PARAMETER'

f

A
T
1

+ \ PARAMETER

press the keys
for 3 seconds

IM 05P01D31-01EN
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4.1 Overview of Display Switch and Operation Keys

The display pattern of the UT35A/UT32A 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

Menu Display

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.

Npuin]
LI

LIl L

[N gV Y | iy | g
JCJ0 nuac

OPE.M is displayed. Menu symbol is displayed.
Group number or Terminal area is displayed.

Menu Display of Setup Parameter
The scrolling guide for the menu is displayed.

} 101 T [
IR

{ICCLM N
gy LLL

SET.Mis displayed. Menu symbol is displayed.
Group number or Terminal area is displayed.

Parameter
Setting Display

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.

| L[ 7L as
.1l

0 LI

ICo

]|

Setpoint is displayed.
Parameter symbol is displayed.
Group number or Terminal area is displayed.

4-2

IM 05P01D31-01EN




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 05P01D31-01EN
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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.

0 MR D
‘oo &)

YOKOGAWA 4

Cini
A
o ®

Y 6)
0 &
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4.2 How to Set Parameters

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

YOKOGAWA 4

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

e =
@ &

LD

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 05P01D31-01EN
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4.2 How to Set Parameters

How to Set Parameter Setpoint

Numeric Value Setting

YOKOGAWA ¢

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 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

'YOKOGAWA 4

1

ol
‘@®

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.
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4.2 How to Set Parameters

Time (minute.second) Setting

YOKOGAWA 4

Example of 17 minutes 59 seconds

m 1 . Display the Parameter Setting Display.
ME 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 05P01D31-01EN

47

uoneladQ oiseg



- Blank Page -



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 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 05P01D31-01EN
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5.1 Setting Using Quick Setting Function

Flowchart of Quick Setting Function

YOKOGAWA 4

00 AR D
‘0@

Decide whether or not to use the Quick setting function.

Press the UP arrow key to select YES.

Press the SET/ENTER key to start 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.

YOKOGAWA 4

The Quick setting function is started.

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).

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

;

YOKOGAWA 4

—

- (:D
@ @) R/ Ceromeres)

change a setpoit.

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

(1)
)
(3) Press the UP or Down arrow key to
(4)

Finally EXIT is displayed.

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.

Select NO.
Press the SET/ENTER key.

*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.

Operation Display

YOKOGAWA 4

—— PV is displayed.

—— SP is displayed.

5-2
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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).
(4) Set RH =500.0.
(5) Set RL=10.0.
(6) Set OT = 00.02

Set EXIT = YES to quit the quick setting mode.
The Operation Display is shown.

Control Type

Parameter Name Display

symbol level Setting range Menu symbol

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

CNT Control type EASY CTLETD

H/C: Heating/cooling control

» Control type: 8.2 Setting Control Type (CNT)
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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)

Parameter Name Display 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 Pv &3D
Maximum value of
SH PV input scale EASY -19999 to 30000, (SL<SH),
SL Min?mum value of EASY | SH - SL | = 30000
PV input scale

» Input setting: 7.1 Setting Functions of PV 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)

06: OUT2 terminals (relay)

07: RET/OUT2 terminals (voltage
pulse)

08: RET/OUT2 terminals (current)

Cooling-side control output (Upper

two digits)

00: OFF

01: OUT terminals (voltage pulse)

02: OUT terminals (current)

03: OUT terminals (relay/triac)

06: OUT2 terminals (relay)

07: RET/OUT2 terminals (voltage
pulse)

08: RET/OUT2 terminals (current)

O Set J

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
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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.

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
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Chapter 6 Monitoring and Control of Regular Operations

6.1 Monitoring and Control of Operation Displays

6.1.1 Operation Display Transitions.
» 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)
Standard Type

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

J

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)

J

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

7
(

PV only Display
(Factory default: non-display)
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6.1 Monitoring and Control of Operation Displays

Position Proportional Type

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

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

alog Input Displays (display only)

(Factory default: non-display)
PV: PV 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)

6-2
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6.1 Monitoring and Control of Operation Displays

Heating/cooling Type

SP Display (SP can be changed.)

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)

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)
(Factory default: non-display)
PV: PV analog input

SELECT Displays 1 to 5

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

he parameter A1 (alarm-1 setpoint).)

]

PV only Display
(Factory default: non-display)
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6.1 Monitoring and Control of Operation Displays

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)

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)
(Factory default: non-display)
PV: PV analog input

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

setpoint)).

PV only Display
(Factory default: non-display)

)

(The figure on the left is the example of the parameter A1 (alarm-1

6-4
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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, 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

IM 05P01D31-01EN
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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.

6-6
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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):
(N CLCrn
L. Lo e e

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.

PID Number
Display

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

Symbol PID number
Target setpoint (SP) number
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6.1 Monitoring and Control of Operation Displays

(Continued)

Operation Display

Display and operation description

PV display: Displays measured input value (PV).
Setpoint display: Displays PV analog input value.

PV analog input value

Proportional
Computation
Output Display

Analog Input
Display
Symbol PV input
Target setpoint (SP) number

PV display: Displays measured input value (PV).

Setpoint display: Displays position proportional computation output value

(internal computed value).
Position

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
measured value

Symbol

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

6-8
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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 05P01D31-01EN
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6.2 Setting Target Setpoint

Operation in the Operation Display

YOKOGAWA 4

0 AR CD
‘oo &)

S

M 1 . Bring e s Dlsplay rlovew

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 rigl

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.

5. 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]

290

=~

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  |1to4 CTLEED

Note1: If the SP limiter is set, the setting can be made within the range of the SP limiter.

The controller has four target setpoints (SP).

» SP limiter: 9.1 Setting SP Limiter
» SELECT parameter: 13.1.5 Registering SELECT Parameter Display (Up to 10 Displays)
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6.3 Performing and Canceling Auto-tuning

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.)

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.

Setting Details

Parameter Name Display

symbol level Setting range Menu symbol

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.

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

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

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

ATBS SP.bias in auto- PRO -100.0 to 100.0% of PV input range

tuning span (EUS)

AUTO-tuning

AT switch

TUNE

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

Lamp Status

Status STOP lamp MAN lamp

During auto-tuning Unlit Blinking
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6.3 Performing and Canceling Auto-tuning

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

sp SN N SN
S S
Temperature

ON
Control [/
output OFF

<—— ON/OFF control ——{<—

PID control using PID Time

constants calculated from
i 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
(negative setpoint)

SP+AT.BS--q---oeefoe o N - f- -\ - fom{mmmmmmm oY
Temperature

Control [/
output 7 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 1104,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 1t04,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: 8.8 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

LD Name IETEY Setting range Menu symbol
symbol level
) 0.0 t0 999.9%
Proppnlopal band When 0.0% is set, it operates as
Heating-side 0.1%
. . 0.
P proportlgnal baqd 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
) . 1to 6000 s
Heating/cooling
control)
Derivative time
) ] PID
Heating-side OFF: Disable
D derivative time (in EASY
. . 1106000 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 1106000 s
Cooling-side OFF: Disable
De derivative time EASY 1 to 6000 s
PIDN PID number EASY |1to4 sP
selection
Number of PID
PIDG. groups STD 1to4 CTLE&EED
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 four groups of PID parameters.

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;'::g;:f(g:g%umber
1 SP 1to4
2 SP 1to4
3 SP 1to4
4 SP 1to4

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\ | 1€ 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)

IM 05P01D31-01EN 6-17

suoeladQ Jejnbay jo jo43uo) pue BuLiojiuo



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.

IM 05P01D31-01EN
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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

6-20

IM 05P01D31-01EN



6.5

Setting Display

Setting Details

Setting Alarm Setpoint

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

00 =)
‘oo &

O~

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 -4

A1to Ad )
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

Oto4

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.

Each alarm type has four alarm setpoints.

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

Alarm-related parameter

Number of settings

Alarm type

4 (number of settings)

PV velocity alarm time setpoint

4 (number of settings)

Alarm hysteresis

4 (number of settings)

Alarm delay timer

4 (number of settings)

Alarm setpoint

4 (number of settings) x 4 (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
parameter is displayed.) > Down arrow key (The setting
parameter is displayed.)

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 4 (Depends on the setup
SPNO. selection EASY parameter SPGR. setting.) MODE
Number of SP
SPGR. groups STD 1to4 CTLE&EED

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“"g;{:‘g; :f(::g,;‘)“mbe’
1 sP Tt04
2 SsP Tto4
3 sP Tt04
4 SsP Tto4

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 ¢

MAN lamp is lit in MAN mode.

00 A, CD
‘0o &)

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 STOP and RUN

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.)

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.

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).

Qutput

Control output

Preset output f=======nnnnn-

Y >
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

6.7.3 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.)

The parameter R.L is displayed when the the communication

N‘:” (@) - is specified.
‘OO H

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

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.

IM 05P01D31-01EN
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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.

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.

MAN lamp is lit. —

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

Valve position 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)

IM 05P01D31-01EN

6-29

suoeladQ Jejnbay jo jo43uo) pue BuLiojiuo



6.8 Manipulating Control Output during Manual Operation

Setting Details

Parameter
symbol

Name

Display
level

Setting range

Menu symbol

MAN.T

Manual output
operation type

PRO

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
The value specified by the
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.

ouT

Note: When the control type (CNT) is set to ON/OFF control or heating/cooling control, only the
DT.ET setting can be used. On the position proportional type, parameter MAN.T does not

appear.
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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

IM 05P01D31-01EN
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Chapter 7 Input (PV) Functions

7.1  Setting Functions of PV Input
7.1.1 Setting Input Type, Unit, Range, Scale, and Decimal Point Position

The figure below describes the case of PV input.

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 >

B Set a range to be

i 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 m3h.

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

RL = 1.000 ¢ Input type » RH = 5.000

. g

.
.
.

.
. g

RL = 2.000] PV input range ‘RH = 4.000
| . | i:Setaran e to be
PV input scale | controlledg
SL=0.0 m¥h SH =50.0 m¥h

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

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

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 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 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

UNIT

PV input unit

EASY

- No unit

C: Degree Celsius

- No unit

- -2 No unit

---:No unit

F: Degree Fahrenheit

3 Set J

RH
(Physical
quantity)

Maximum 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.)

4% Set J

RL
(Physical
quantity)

Minimum value of PV
input range

EASY

Same as RH

4% Set J

Note1: W: W-5% Re/W-26% Re(Hoskins Mfg. Co.). ASTM E988
WRE: W97Re3-W75Re25
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7.1 Setting Functions of PV Input

(Continued)
Parameter Display .
symbol Name level Setting range Menu symbol
0: No decimal place
. . 1: One decimal place
(SS[:::Iin ) P;/ir:rt]pztsist;ar:e decimal EASY |2: Two decimal places SVX Set ]
9 pointp 3: Three decimal places

4: Four decimal places

SH Maximum value of PV -19999 to 30000, (SL<SH),

(Scaling) input scale EASY | SH - SL | < 30000 PV EED

SL Minimum value of PV -19999 to 30000, (SL<SH),

(Scaling) input scale EASY | SH - SL | = 30000 il Set

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.
Parameter Display .
Name 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 decllmal place MPV XD
P.DP decimal point bosition 2: Two decimal places
P P 3: Three decimal places
4: Four decimal places
P.RH Maximum value of
i 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

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

7.1.2 Setting Burnout Detection for Input

Setting Details

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 itis 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)

Parameter Name Display Setting range Menu symbol
symbol level
OFF: Disable
BSL PV input burnout action STD UP: Upscale PV &9
DOWN: Downscale

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

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.

UT35A/UT32A
Terminal block YOKOGAWA 4
TC Compensating lead wire
Furnace
Terminal block Emal Vf”r‘g
TC O
Furnace
O Example:
g _ 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

Parameter Display .
symbol Name level Setting range Menu symbol
PV input reference OFF: RJC OFF
RJC junction compensation PRO ON: RJC ON A Set
PV input external RJIC o
ERJC setpoint PRO -10.0 to0 60.0°C 2 Set }

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

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

L
LA+

X 7
Y s
Ly T
1 T
1 1
—7
—1

£

N
M
L
L
N
|

(

EjIEEEE 7 L w2 AV

L
Lt
|t

H

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.
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7.1 Setting Functions of PV Input

Setting Details

Parameter Display .
symbol Name level Setting range Menu symbol
- 0,
BS PV input bias Easy |[100.0to 100.0% of PV
input range span (EUS) | pyg
FL PV input filter EASY |OFF, 1t0120s
Parameter Display .
symbol Name level Setting range Menu symbol
. . -100.0 to 100.0% of each
A.BS PV analog input bias STD input range span (EUS) A Set ]
A.FL PV analog input filter STD OFF,1t0 120 s X Set |

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

7.1.5 Setting Ratio Bias

Setting Details

Ratio bias computing performs ratio computation and bias addition for remote setpoints.

SP = Remote input x Remote input ratio (RT) + Remote input bias (RBS)

input range span (EUS)

Parameter Display )
symbol Name level Setting range Menu symbol
RT Remote input ratio STD 0.001 t0 9.999
o SPS
RBS Remote input bias STD 100.0 to 100.0% of PV

Displayed only in cases where the communication is specified.

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 Control Function Block Diagrams

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

These control functions provide the basic control function having one control computation
unit.

Single-loop control can be used for Standard type or Heating/cooling type controller.

Heating/cooling control can be used for Heating/cooling type controller.

Position proportional control can be used for Position proportional type controller.

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)

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
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8.1 Control Function Block Diagrams
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8.1 Control Function Block Diagrams
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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 A A )
Standard type Heating/cooling Po§|t|on
type proportional type

PID control ~ N N
ON/OFF control
(1 point of hysteresis) v v N/A
ON/OFF control
(2 points of hysteresis) v v NIA
Two-position two-level control N/A N N/A
Heating/cooling control N/A N N/A

\: Available, N/A: Not available

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) v NIA v N/A
ON/OFF control
(2 points of hysteresis) v NIA v N/A
Two-position two-level control \ N/A v N/A
Heating/cooling control \ N v N/A

\: Available, N/A: Not available

» Output type: 10.1 Setting Control Output Type

8-10
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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

suonoun4 [013U0)

HEEIEET Name R Setting range Menu symbol
symbol level
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
CNT Control type EASY | ONOF2: ON/OFF control (2 points | CTL @29
of hysteresis)
2P2L: Two-position two-level control
H/C: Heating/cooling 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 gagy | 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 |[1to4 sP
selection
Number of PID
PIDG. groups STD 1to4 CTLEDD

Note 1: The PID number (1 to 4, or R) is displayed on Group display while the parameter P, |, D, Pc,
Ic, Dc, 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.

IM 05P01D31-01EN 8-11



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 Nremperature

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

8-12 IM 05P01D31-01EN



8.2 Setting Control Type (CNT)

Setting Details

groups

1to4

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
CNT Control type EASY of hysteresis) CTLEYD
2P2L: Two-position two-level
control
H/C: Heating/cooling 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 |[1to4 sP
selection
Set a number of PID groups to
PIDG. Number of PID STD  |use. ° UK Set )

Note1: The PID number (1 to 4, or R) is displayed on Group display while the parameter HYS,

HY.UP or HY.LO 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.

IM 05P01D31-01EN
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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

8-14
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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.”

IM 05P01D31-01EN 8-15



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% - _025 - HY28° )
Output turns off when
DB HYSc
OouUT > (50% + 5 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~ -1=<— Heating-side
; ' ' ' / ' control output
' : ' : ; high limit
: ! ; 5 N (eT5)
; | Dead band! ' Dead band ! :
' , (DB) . (DB) ;
' I = i '
0% Loy - - o 0%
I
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| 1Dead band / ! (OH)
; 1, (0B) | . (DB) /. ;
0% ! SR B3 : : Sy L 0%
0% 50% ' T ' 100% 0% 50% 100%
Control computation output
Hysteresis (HYSc) (OUT)

IM 05P01D31-01EN

8-17

suonoun4 [013U0)



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
9 > >
0 i, 50 100(%) 0 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

groups

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
CNT Control type EASY of hysteresis) CTLE&EED
2P2L: Two-position two-level
control
H/C: Heating/cooling 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 mpu.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 0.0 to 100.0%
hysteresis
Qutput c_iead bapd In Heating/cooling control: -100.0
(in Heating/cooling
", to 50.0%
DB control or Position EASY L . )
. In Position proportional control: 1.0
proportional
to 10.0%
control)
PID number
PIDN selection EASY 1to4 SPEID
PIDG. Number of PID STD  [1to4 CTLEXI®

Note1: The PID number (1 to 4, or R) is displayed on Group display while the parameter HY'S,
HYSc, or DB 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.

IM 05P01D31-01EN
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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, Heating/cooling Control, Position

Proportional Control, and 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

8-20
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8.2 Setting Control Type (CNT)

Setting Details

Parameter Display

suonoun4 [013U0)

symbol Name level Setting range Menu symbol
PID: PID control
ONOF: ON/OFF control (1 point of
hysteresis)
ONOF2: ON/OFF control (2 points
CNT Control type EASY of hysteresis) CTLE&EED
2P2L: Two-position two-level
control
H/C: Heating/cooling 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 ?&iﬁgﬁﬁsﬁvg" 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 |1to4 S Ope ]
selection
Number of PID
PIDG. groups STD 1to4 CTLE&EED

Note1: The PID number (1 to 4, R) is displayed on Group display while the parameter SP, SUB,
HYS, SU.HY, DR, or SU.DR 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)

8.2.5 PD Control (Stable Control in Which a Setpoint is not Exceeded)

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 output method.

Output method
Current T'm? ON/OFF Posm.on
proportional proportional
output output
output output

PD control v v N/A v

\: Available, N/A: Not available

Setting Details
Parameter Display .
symbol Name level Setting range Menu symbol
. 0.0 t0 999.9%
P Proportional band EASY When 0.0% is set, it operates as 0.1%.
Lo OFF: Disable PID
D Derivative time EASY 1106000 s
MR Manual reset EASY -5.0 to 105.0%
Number of PID
PIDG. groups STD 1to4 CTLEED
Note1: The PID number (1 to 4, or R) is displayed on Group display while the parameter P, D, or MR
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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8.3 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.

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)

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 |o v 1 Je.dt + Td—9—.APV
ouT P(e Tije dt

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)

N
T —&\ \
PV ouT

PV Derivative Type PID (output bumpless at SP change)

SP —

PV ouT

IM 05P01D31-01EN
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8.3 Setting PID Control Mode (ALG)

Deviation Derivative Type PID

The PID control method in which derivative action works for the deviation value = PV —
SP.

The following shows the deviation derivative type PID control computation formula.

ouT= 100 (e+—1, [e-dt + Ta-d -ej
Ti

P dt

where OUT: control output, e: deviation (PV-SP), P: proportional band, Ti: integral time,
and Td: derivative time

SP — % \\\

PV ouT

Setting Details

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

Setting Details

Switching PID According to Target Setpoint Number (SPNO)

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

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.

FEEITE DT Name PIEEEY 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 1to 4 (Depends on the setup sp
selection parameter PIDG. setting.)
PID PID number EASY |[1to4 MODE
(display only)
Number of PID
PIDG. groups STD 1t04 CTLE&EED

Note1: The initial values for PIDN of the four groups are same as SP number selection (SPNO.). Set
a PID number to use as necessary.
Note3: 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.

IM 05P01D31-01EN
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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 RP3.)

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 four zones by reference points 1 to 3. (Set RP1 to RP3.)

If the PV is currently positioned at this point,
control is based on the PID of group 4.

Maximum value of PV input range

PID of group 4

Reference point 3 -------------------f------ - --

PID of group 3
Reference point 2 - - - - - - - - - - - ™ - oo

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 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 point 0.0 to 100.0% of PV input range
RP1 to RP3 1103 STD (EU) ZONE I
(RP1 < RP2 < RP3)
Number of PID
PIDG. groups STD 1to4 CTLEED
PID number 1 to 4, R: PID group for reference
PID (display only) EASY deviation MODE €T

Note1: 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
8.4.3 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 4. (Set RP1 to RP3)

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 four zones by reference points 1 to 3. (Set RP1 to RP3.)

SPa

Maximum value of
PV input range

(PID of group 5)

(PID of group 4)

Reference point 3 f--------ccmmmmm oo e e

SP (PID of group 3)

Reference point 2 ----------ccoeeeeeo e

Reference point 1 [---------------

(PID of group1)
(,S—bTime

PID of group 4 \D

Minimum value of
PV input range

N

PID No. to be selected| PID of group 1 PID of group 3 PID of grop 2

»..

i

PID of group 2 PID of group 3

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 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) CTLEED
3: SP group number selection 2
4: Zone PID selection (selection
by SP)
Reference point 1 0.0 to 100.0% of PV input range
RP1 to RP3 03 P STD (EV) ZONE @I
(RP1 = RP2 < RP3)
Number of PID
PIDG. groups STD 1to4 CTLEDD
PID number 1 to 4, R: PID group for reference
PID (display only) EASY deviation MODE €T

Note1: 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

SP 4

Maximum value of

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 four zones by reference points 1 to 3. (Set RP1 to RP3.)

PV input range
800°C

Reference point 3

350°C
Reference point 2
250°C

Reference point 1
100°C

Minimum value of

Target SP

(PID of group 4)

(PID of group 3)

(PID of group 2)

.
.
.
.
.
.
:
llll:
.
/
o
o
s
al
=
'c'n"u
o
:

(PID of group 1)

PV input range

(,()—P Time

PID No. to be selected |PID of group 1

PID of group 3

PID of group 2

)

A A
Target SP is Target SP is
changed from changed from
100°C to 350°C 350°C to 250°C

e

PID of group 5 \D
A

Target SP is
changed from
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

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 point 1 0.0 to 100.0% of PV input range
RP1 to RP3 to 3 STD (EV) ZONE @I
(RP1 < RP2 <RP3)
Number of PID
PIDG. groups STD 1to4 CTLESD
PID number 1 to 4, R: PID group for reference
PID (display number) EASY deviation MODE €T

Note1: 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)

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 No. to be selected |PID ofgroupR: 4 PID of group R! PID of group 2

A | A A
PID of group 2 PID of group R: PID for reference devi
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)
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.4,l R: PID group for reference MODE
(display only) deviation

Note1: 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

/ I Hysteresis

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)

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

IM 05P01D31-01EN
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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

2\
p o
2 2
I o
[0} [0
Q. Q.
5 §
= =
Time Time

is not used is used

Example of Overshoot Suppression Control for Ramp-to-soak Transition

=} =}
© ©
[0} [0}
o Q.
§ §

= = Sub-SP

— —

Time Time

SUPER| is not used SUPER | is used
LT Name DI 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)

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 Pl 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

[reraon |+

Temperature change

PV

Hunting

P Y~
—

APD parameters are set at this condition.

y

- [aupermon |-

25

=T =

Setting Details

y

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).

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.

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===q-===--=
! 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

For models with the /MDL option, configure using the LL50A Parameter Setting Software
(sold separately) or through communication.
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8.8 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.

DT Name 2IELIEY 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 |(?W limit in PRO Heating/cooling control)
auto-tuning

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

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

o
@ Setting range of actual SP
g
©
< Low limit of SP

LowlimitofsP —— ~ LN

’ . Setting range .
SPL SPH

0.0~ v v |

0.0 100.0(%)

Original setting range

» SP group: 6.2 Setting Target Setpoint

Setting Details

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

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

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,
(2) SP number (SPNO) is changed,
(3) Operation mode is switched from STOP to RUN,
(4) Operation mode is switched from MAN to AUTO

PV tracking enabled

PV tracking disabled

Follows SP ramp rate
(set using UPR or DNR)
SP SP o r—————
/\—-——”
PV \ PV )
MAN AUTO MAN AUTO
A A
. Time . Time
Mode switch Mode switch
Setting Details
e Name Display Setting range Menu symbol
symbol level
PVT PV tracking selection STD OFF, ON SPS

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
T~ 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

Displayed only in cases where the communication is specified.

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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