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1. HANDLING PRECAUTIONS

The controller comes with two 1nstruction manuals for
your reference: This Initial Setting Manual and the separate

Operation Manual.
Please keep this manual in your convenient location.

® Regarding Force Majeure
Yokogawa Electric Corporation assumes no liability to any
party for any loss or damage, direct or indirect, caused by
the use or any unpredictable defect of the product.

— Initial Setting Manual Operation Manual——
©Handling Precautions ©Cautions
©OHow to change input/ ©Key operation
output type ® Setting Setpoint
OMounting ® Setting operation
OWiring parameters
OFront panel displays and * Alarm values
control keys * PID constants and others.
©Parameter lists and ® Operation
description * Run/Stop
©Cooperated operation * Mode selection and others
(General) ©Maintenance and Counter-
©Specifications measures against abnormal-
ity

History | 1995 Jan. IM 5B4B7-02E New Publication

1995 Oct. IM 5B4B7-02E 2nd Revision

B Documentation Conventions

The symbolic conventions below are used in this manual.
/N WARNING: This marking on the product indicates that the
operator must exercise special care to avoid electric
shock or other dangers that may result in injury or

the loss of life.
/N\CAUTION: This marking on the product indicates that the

operation must refer to an explanation in the
instruction manual in order to avoid damage to

the 1nstrument.




1.1 Confirmation of Specifications and Accessories

Confirm that the delivered controller has the same model and
suffix codes specified in ordering.

Model and Codes

Model | Suffix Code Description
Digital Indicating Controller (Continuous/Time-
UT3T o Proportional PID Output Type)
_ Digital Indicating Controller (Position-Propor-
UT3 8 ...................... | tional PID Outpu[ Type)
/RET Retransmission Output Signal (4 to 20 mA DC)
Optional | /RSP Remote Setting Input
codes /RS422 RS-422A Communication Interface
/LPS Transmitter Loop Power Supply
/ALM4 | Alarm Output 4

Confirm that the following items are all properly included.

® UT37 or UT38 controller .............coccoeiiinn, 1
® Bracket (for mounting) ........c.cccooeeveeiiieieeiiinnnin, 2
® Unitlabel . ... 1
® Jnstruction Manual: Initial Setting Manual ......... ]
® Instruction Manual: Operation Manual .............. l
® [nstruction Manual: Communication Manual ..... |

*This item is included only when the optional code /RS422 is specified.

UT37 and UT38 have a better input accuracy and additional functions
from the manufacturing of the begining of Feburary 1995. The manu-
facturer add the letter “E” to the model name on the front panel, in
order to distinguish from the former product.

Because there are some differences in suffix codes and parameters
between old and new products, please tuke care when you replace
the product.

(For dillerences in parameters, refer to pages 28 o 31 and 44 (o 47.)




1.2 Structure and Function

® UT37 or UT38 is made up as the below.

Bracket (installation hardware)

[Each for the top

and bottom sides] <>
Rubber Gasket W Terminals

HDDET ASRE | / (p.18 through p.21)

[Operation Manual g //// S ' ©
(IM5B4B7-21E) %/ S
MAINTENANCE] // NS

>

5

- I

- 1

&

y >
o %
Front Panel - éé /
(p.22) . 2N

Case

/ Internal

Chassis
Bezel Stopper (Latch)

Bottom of the bezel DIP SWitCh and
| Rotary Switch

@
61 8947
ON © )
T 4%
) )
OFF R‘ 0 A'b




1.3 Confirmation of Input Range Code and Control
Output Type

® Unless otherwise specified, UT37/UT38 1s shipped from the
factory with the following input range code and control output
type set.

Input range code Control Output type
0 (TC: Type K, (Time-proportional
UT37-1  -200 to 1200°C) PID/relay output)

DIP switch No.1: ON DIP switch No.5:0ON.No.6:ON

Position-proportional
PID output

(No change of type is
allowed.)

0 (TC: Type K,
UT38 200 to 1200°C)
DIP switch No.1: ON

® The controller 1s also shipped from the factory with the control
action set to reverse action.

® [fany input/output type change is required for operation, see “2.
How to Change Input/Output Type.”




1.4 Before Beginning Operation

Prepare for use according to the flow chart below.

and Control Output Type Code

Mounting

l

Wiring

|

Setting Operation
Parameters

Before Beginning Operation —————

Confirmation of Input Range Cod]- See D 7

See p.13

Note 1
See p.16

Note 2
See p.26

Note 2

See Operation Manual (SB4B7-21E)
PROCEDURE FOR SETTING
AND CHANGING SETPOINT

See Operation Manual (5B4B7-21E)
OPERATION

Note 1: This instrument itself has no power switch. It will begin to
operate and generate a control output as soon as power is
supplied to it. We recommend that the device to be controlled
not be connected until immediately before operation is to begin.

Note 2: The parameters and setpoint (SP) for this instrument will be set
when shipped from the factory as described in Operation

Parameter List.




2. HOW TO CHANGE INPUT/OUTPUT
TYPE

In the UT37/UT38, the measurement input range code and the
control output type code can be changed using a switch provided

in the internal assembly.
Draw out the internal chassis, following the procedure de-

scribed below:
(D Turn OFF UT37/UT38 power.
(@ Pressing the stopper at the bezel bottom, pull the internal

chassis forward.

Stopper

/\CAUTION—

before making |
these changes.!

Note: After changing is completed, insert the chassis into the case and
then turn ON power.




2.1 How to Change the Input Range Code

Change the input range code using the DIP switch and
rotary switch (A) (p.7)

Use a jeweler’s screwdriver (precision screwdriver) to set the
arrow mark on the rotary switch(A)to the desired input range code
No. (Unless otherwise specified, the input range code is preset to
“TC: Type K, =200 to 1200°C” on shipment.)

ON

OFF

i
|

DIP switch No.1: ON
when TC input is selected.|

l

i

1 2 3 4 5 6

To select the thermocouple
(TC) 1input type, set No.l
DIP switch to ON.

Table 1. Thermocouple Input Range Code”

0.0~400.0°C

~199.9~750.0°T°

- DIp Input
rc .
Tvpe Instrument range Switch] Range Code
yp No.1 (Note 1)
K -200-1200°C -300-2300°F 0
K -199.9-999.9°C 0-2300°F I
K ~199.9~500.0°C |-199.9-999 9°F 2
J -199.9~800.0°C | =300~ 1500°F 3
T —-199.9~400.0°C | -199.9~750.0°F 4
T 0.0~400.0°C | =300~ 730°F 5
T ~199.9-200.0°C |-199.9~400.0°F 6
B 0~ 1800°C 32- 3300°F 7
_ ON
S 0~ 1700°C 32~ 3100°F S
R 0~ 1700°C 32~ 3100°F 9
N 0~ 1300°C 32~ 24000 A
W 0~ 2300"C 32~ 420071 B
8 —199.9~800.0°C | =300~ 1500°1 C
L —199.9-800.0°C | -300- 1500°F D
U 199 9~400.0°C | =300~ 750°F C

Note I:
Set the arrow mark on
the rotary switch(Ajto
the desired inputrange
code No. (Inthe above
tlustration, Type J
thermocouple 1s se-
lected.)




ON

OFF

‘ To select the resistance temperature de- |
tector (RTD)/directcurrent voltage (DCV) |
| input type, set No.| switch to OFF. l

1 2 3 4 5 6

To select RTD/DCV
input type, set Dip
switch No.1 to OFF.

Table 2. RTD/DCYV Input Range Code”

RTD/ DIP Input
DCV Instrument range Switch | Range Code
Type No.1 {Note 2)
=199.9~500.0°C | -199.9~999 9°F 0
0.0-200.0°C 32.0~400.0°F |
JPU00
0.0~100.0°C 32.0~200.0°F 2
—100.0~100.0°C |-199.9~200.0°F 3
~199.9~640.0°C | -300~ 1180°F 4
-199.9~500.0°C |-199.9-999 9°F 5
Pt100 0.0~200.0°C 32.0~400.0°F 6
0.0-100.0°C 32.0~200.0°F 7
‘ OFF
~100.0~100.0°C | -199.9~200.0°F 8
1010Vl Sealing available in the 9
0-10mVv | following four ranges ** A
0-toomv| 1999~ 9999 B
-199.9 ~ 9999
0-1v ~19.99 ~ 99.99 ¢
0-5V ~1.999 ~ 9.999 D
[~5V (Decimal point position can E
0~ 10V be changed.) .

w0
<
@

Yloéﬁ

Note 2:
Set the arrow mark on
the rotary switch(A)to
thedesired inputrange
code No. (Inthe above
illustration, “DC
voltage: 1 to SV is

selected.)

Note: After changing is completed, insert the chassis into the case and
then turn ON power.

Set to "C or °F the engineering unit by the parameter: UNI (Setup
parameter for measured input)

* : The measuring accuracy for thermocouple, RTD, or DC voltage
inputs varies with their ranges. (See measuring accuracy in the

general specifications, GS SB4B7-02E, or GS 5B4B8-02E.)

ok

Scaling can be done using the PD (decimal point position), RH,

and RL setup parameters. For details, see the description in
Section 9.3.2, “Parameters lor Measured Input.”

9
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2.2 How to Change the Control Output Type Code
(Only for UT37)

To set the control output type, turn ON or OFF DIP switch
No.5 and No.6 (Unless otherwise specified, the control output

type is preset to “Time-proportional PID (relay) output” on ship-

ment.)
Control . . DIP
output type Specifications switch
Time-propor- Contact rating: 250V AC, 3A (resistive |
tional PID (relay) load) o
output (Note 1) Cycle time: | to 240 sec (selectable) PEa e e
Time-propor- ON voltage: Approx. 12V DC or more L
tional P1D OFF voltage: 0.1V DC or less on
& 1

(voltage pulse) (load resistance: 600£2 or more) oFF m
output Cycle time: 1 to 240 sec (selectable)

Output current: 4 to 20mA DC
Continuous PID (Load resistance: 600€2 or less) T
output Accuracy: £0.3% (of output span) e

Output update period: 200ms

Contact rating: 250V AC, 3A (resistive |,
ON/OFF relay load) X E}E
output (Note 1) Output update period: 200ms rraess

Note 1: If the control output relay deteriorates it should be replaced.
The UT37 and UT38 use DSPI-DCI2V relays (Matsushita
Electric). They may be ordered from your YOKOGAWA SALES
REPRESENTATIVE or MATSUSHITA ELECTRIC OFFICES.




3. VARIOUS SETTING AND MODE SE-
LECTION USING DIP SWITCH

The DIP switch is provided on the internal chassis. (For how to
draw out the assembly, see p.7. All DIP switch are preset to ON on
shipment.)

3.1 Setting of Control Output Value for Abnormality
(Refer to IM5B4B7-20E, chapter 7)

To set the output value for abnormality to 0% (or less) or 100%
(or more), turn ON or OFF DIP switch No.2.

[ ‘ . - .
Output for abnormality: Output for abnormality:

0% (or less) 1 ‘ IOO% (or more)
No.2: ON | | OFF
ON ON
T
OFF
1 2 3 4 5 6 1 2 3 4 5 6

3.2 Setting of Existence of Multiple Setpoints
(2.SP, 3.SP,and 4.SP)

The user can select the presence or absence of multiple
setpoints by setting DIP switch No.3 ON or OFF. (If “presence
of multiple setpointg” is selected, the system adds setup
parameters exclusively for setpoints 2.SP.to 4.SP. See page
26 for details.) * See Setup Parameter (DI Selection)

| Absence of multiple Presence of multiple

setpoints ‘ setpoints
Switch No.3 | ON ‘ . Switch No3 | OFF
T A g
OFF | OFF




3.3 Selection of Operation/Setup Parameter Setting
Mode

To select the operation parameter setting mode, turn ON DIP
switch No.4. To select the setup parameter setting mode, turn OFF
DIP switch No.4.

Operation Parameter | 1 Setup parameter Sctting |
Sctting Modc (Note) | Mode
No.4: ON | No.4: OFF
ON ON
OFF OFF

1 2 3 4 5 6 1 2 3 4 5 6

Note: To call up the selected operation parameter setting mode, press

the SET/ENT)key for three sec or more on the operation display
panel. (See p.24)




4. MOUNTING
4.1 Mounting Location

To mount the controller, select a location as described below,
where:

(1) There 1s no mechanical vibration.

(2) No corrosive gases are present.

(3) Temperature is near the room temperature (23°C) and of low
variation..

(4) The controller 1s not subject to strong direct radiant heat.

(5) The controller 1s not affected by electromagnetic fields.

(6) The controller is not exposed to water splash or rain fall.

4.2 Installation Procedure

(1) Insertthis controller into the panel cutout from the front of the
panel.

(2) Mountthe controller to the panel using the attached mounting
brackets. When mounting, never fasten the brackets too

tightly.

/N CAUTION

CAUTION: WHEN MOUNTING ON OR OVER A COMBUSTIBLE
SURFACE, A PLATE OF AT LEAST 1.43mm GALVANIZED OR
[.omm UNCOATED STEEL EXTENDED AT LEAST 150mm BEYOND
THE EQUIPMENT ON ALL SIDES MUST BE INSTALLED

and

AVERTISSEMENT: LORSQUE L'APPAREIL EST INSTALLE SUR
OU AU-DESSUS D'UNE SURFACE COMBUSTIBLE, ON DOIT PREVOIR
UNE PLAQUE D'ACIER GALVANISE D'AU MOINS 1.43mm OU
UNE PLAQUE D'ACIER SANS REVETEMENT DE [.6mm SE PRO-
LONGEANT SUR AU MOINS [50mm TOUT AUTOUR DE L'APPA-
REIL.




4.3 External Dimensions and Panel Cut Dimensions

(Unit: mm)

(Common to both UT37 and UT38.)

117 min. _
| (4.61) 1
+ - /
117 min.
1 (4.61)
/!\
92+8.8 ! . \
(3.62)
\\i’/
9275 125
| (3.62) (0.98)




091)




5.

WIRING
5.1 How to Wire

Referring to “5.3 Terminal Wiring Diagram,” make wiring

connection according to the following descriptions.

()

(2)

(3)

(4)

(3)

(6)

For thermocouple inputs, use the proper compensation
leadwires.

For RTD (Resistance Temperature Detector) inputs, use three
wires each of which have low resistance and all of which have
equal wire resistance.

For power supply wiring, use leadwires or cables which have
performance characteristics equivalent to, or better than,
600V grade polyvinyl chloride insulated wires (JIS C3307). if
necessary, insert a noise filter into the power supply circuit.

Perform grounding with a thick wire whose cross section is 2
mm?- or more, so that the grounding resistance is 100Q or less.

Correctly install input circuit wiring so as not to induce noise.

(a) Install input circuit wiring, keeping the circuits away
from the power circuits and ground circuits.

(b) For noise due to static induction, use of shielded wire is
recommended. Connect the shield wire to the earth termi-
nal of the controller UT37/UT38 as necessary. (Be care-
ful not to create two-point grounding as a result.)

When connecting wires to each terminal, it is recommended
to use a crimping terminal lug with an insulating sleeve (for
ISO 3.5 mm screws.)



5.2 Cautions

(1) No fuse or power switch is provided for the controller. If
necessary, provide them outside the controller.
Use a time lag fuse of 250V, at a rated current of 1A.

(2) When a relay contact output exceeds the contact capacity
(250V AC, 3A, resistive load for control outputand 250V AC,
1A, resistive load for the alarm outputs), use an auxiliary relay
for turning ON/OFF the load.

(3) If an inductive load such as an auxiliary relay is used for the
relay contact output circuit, connect a CR network (for AC) or
a diode (for DC) in parallel, as a surge suppressor circuit for
spark elimination.

® For DC Relay: ® For AC relay:

External AC
UT37/UT38 External DC UT37/UT38 d

1 1’/ supply
1}

/\_’I

7

UT37/UT38  Relay Diode UT/37/UT3 Relay CR filter circuit

contact (Use a lower (Directly mount contact (Use a lower (Directly mount
rating relay coil it to the relay rating relay coil it to the relay
than that of coil terminals than that of coil terminals
UT37/UT38 (socket).) UT37/UT38 (socket).)
contact rating.) contact

capacity.)
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5.3 Terminal Wiring Diagram

UT37
(With /RS422 specified)
Start/cancel of
coordinated
Control output relay [ Relay contact operation
Contact rating: output
250 VAC, 3 A
(resistive load) Start
when \¢ X
- ON Q

<Contro!l output>

=1L

41020 mA DC output | | Voltage pulse output [ DI &l
QNSRS
__@ -—@E] 3 ) [ies

' ' 4 2 30 s

e Ofs -——@ OINIENNal

‘ ol @] 1]

Note: UT37 allows flexible change of control [ﬂ@ﬂ 2] T@l

output/measured inpuC} ty_pe(:j ‘ contnae;ccg D[ (el Tl

t al ting the desired inpu 7z

el meeina e desrec (=
Thermocouple| | RTD input B \

input Communication

T{@ gz% @:’+Tx—
8

@ \J - —’I‘.‘{——

23]+ R —
Voltage (V) input _Rx__
mV, V DC T
<Measured input> —f"® sc——
_1-’6 J @F(‘—

(With /RS-422 specified)




(With /RET specified) (With /LPS specified)

Transmission Transmitter
output power supply
Note: /RET and /LPS cannot
be simuitaneously
27— [zz'@x___ specified.
. 4~20mA DC : 25V DC
B (e
v External contact rating:
J 2V DC. 10 mA or more
| »
(= % ) _'_ T T TN
U }J I[Q)' » Remote/]oca| Dle :s;wg(ch ! ON {tor SP only) OFF (multipie setpoints}
2 .:) 10, .
S S " selection Setup g?'same‘e’ R 2" 3 0 1 2 3 s
Remote when P o P
J X } 12 ON (ciosed) EXtin—itiy Keylock | RUN/ | AUTO/ 3 | Keylock
o 3 B . p_ RUN/STOP  |runiock | STOP | MAN funiock
6 ] 28— — L’Tor_3] (Locked | STOPs | AUTO | 'SP |(Locked
J2 14 3 STOPs when ON {when when | when when
7 &) 15 ol E:] g ON) ON oN 2.5P [ON)
8 25 10 |- EX7 (3—11] 3.sP
17 J E:r_é AUTO/MAN OFF 1.5P/2.5P 4 5P OFF
— : L ol 1 AUTOwhenON |Unused|  2indi 5P Unused
[ when ON
L
L 1"1 Locks umocks selup parameter menu panels (LOG)
2 When EX1 and EX2 are not used. RUN'STOP of larger seiponts
(110 4 SPs) can be seeecied wa Communcanons tnciuching a personai
computer Mk and 3dder communications
‘ ; 1 +3 Selpownts 1 1o 4 are selected in
- wiih open and closed EX1
Remote setpoint| | Power supply Alarm output e Xt e
SPNo 15P 25P ase 4 5P
With /ALM4
@ﬁ ﬂl; [ ( specified) evt | off | on | ofF | on
! 1~5V DC = ex2 | ofr | oFe | on | on |
Bijo-— 16— AL4
(With /RSP specified) | 1I— ALS
Supply voltage: CoM
80 to 250 vV AC Rdlay contact rating| Tr contact rating
(universal power |250v AC. 1A 24V DC, 50mA
supply). 50/60 Hz |(resistive load) or more

common

/A WARNING

To avoid electric shock, never touch the power supply
terminals, control output terminals, and alarm output

terminals when the power is on.

Carry out protective grounding to avoid electric shock.
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UT38

<Control output>

Relay contact| gelay contact | (Feedback input)
output raling:
25/8 (V AC[.‘
H 3 resistive 18|100%
(Direct) 7| load) -
L - -
(F?ev'erse) ’ o
com 10002~2.5k0
(=
f' V- IG9]] [@]
@[ 69
L 3 &) 3)
4 2 Sl
L[] Tl
Note: UT37/38 allows flexible change o)l ] el
of measured input type; connect DI el H@)ﬂ,
terminals meeting the desired Dl [Ieo]] 6ol
input type. [ 2] 6ol

Thermocouple RTD input —
input Communication

®[¢]
@7 ®7 +TX——
| S]] (&

+RX__._
Voltage (V) '
input _Rx__
<Measured input> | ™" DC Rssc——
— Blro—
| ﬁ——@ . |
(With /RS-422 specified)




(With /RET specified) (With /LPS specified)

18
19

W IDICHEIOIONIDIS

Transmission Transmitter
output power supply
- Note: /RET and /LPS cannot
be simuitaneously
[27)®— i€ S— specilied.
, 4~20mA DC 24V DC
28)O— o —
— External contact rating:
J 2V DC. 10 mA or more
—
9 Remote/local { D‘F\: ?}V;"Ch ON (tor SP only) OFF (multiple setpows)
10 :
= selection Sewe paameter| g 2 3 0 ! 2 3
Remote when ] 0 0
} 12 ON (closed) Extlio—1] Keylock| RUN/ | AUTO! -3 | Keylock
3 , ARUN/STOP  |mnlock | STOP | MAN rsndock
T - 1| sTop on |(Loskes | sTOPS | auTO 1- 5P 1 (Locked
r o) s when ON | uhen when | when when
15 ON) ON | ON 2.8P oN)
|- EX2(9—11) 3. sp
17 J [“fﬂ AUTO/MAN OFF 1. SP/2.5P 4 5P OFF
0 } AUTO when ON | Unused 2(nd) SP Unused
{ when ON
L1 Tt LOCKS/ANMOCRS S@UUD P ameler Mam panes (LOC)
. +2 When EX1 and EX2 are not used. RUNSTOP o aigal seiposnts
{10 4 SP3) carn by selCted vid CONUNNNCIRONS MCRIING 4 Dot SONS
;——ﬁ COMpuiRt bk 200 kadtert COMMUNUCABINS
) 1 D Sepows 1 K0 4 He Sokrched
T = -ﬂw‘nWEMEll
Remote setpoint| { Power supply Alarm output T
SPNo 18P 25P ISP 4 5P
(With /ALM4
@__l specified) e | ofr | on | ofF | ow
; 1-5V DC ex2 | OFF | OFF | On | On
Bjo— AL4 ‘
(With /RSP specified) | [(——= AL3
Supply voltage: coM
90 .!O 250 V AC Rdlay contactrating| Tr contact rating
(universal power |250v AC, 1A 24V DC, 50mA
supply). 50/60 Hz [lresistive Joad) or more |

common

/N WARNING

To avoid electric shock, never touch the power supply

terminals, control output terminals, and alarm output
terminals when the power is on.

Carry out protective grounding to avoid electric shock.




6. FRONT PANEL DISPLAY PANELS
AND CONTROL KEYS

P12
e
< B R T NG
O—U. e [ T
<~ (.
@—]] @
™ ATO _’f _7;1_
O—pwe gy || 30
§ O O @m| Note:No indicator lamps
R are provided for
o alarms 3 and 4.
Gear) (* ) (Ca) (when model with
k oo + | suffix code /ALM4
\ : — is specified)
Key Function

« Transfers each operation display panel (when pressed
within three sec).

« Alternatively transfers the operation display panel to the

operation setting display panel and vice versa (when
pressed for three sec or more).

+ Calls up each parameter setting display panel.

« Registers numeric values.

Changes displayed numeric values of target setpoint, pa-
¥ rameter, and output value (in the manual operation mode).
() (down) key for decrement and (a) (up) key for
increment. These keys change the numerical value by one
Ca) every time pressed, but when held down change with
increasing specd.

Used for selecting AUTO (automatic) or MAN (manual)

operation.




No.

Display

Function

ALl
O

(Alarm | lamp)

Lights when alarm | is activated.

AL2
)

(Alarm 2 lamp)

Lights when alarm 2 1s activated.

REM
O
(Remote mode
indicating lamp)

Lights in REM (remote setting) mode. [Ex-
tinguishes in LOCAL (local setting) mode.]

STP

O
(Stop mode
indicating lamp)

Lights in STP (operation stop) mode. [Extin-
guishes in RUN (operation) mode.]

P

(Output monitor)

Functions only for UT38.

(_J lights for L side output and Q for H side
output,

-

P o |
Doy s |

DLy

Displays measured value (PV).

(PV display)

666 8888

(Setpoint and
parameter display)

Displays the setpoint (SP) and various pa-
rameters.

MAN O

(Manual mode
execution display lamp)

Lights in MAN (manual operation) mode.
[Extinguishes in AUTO (automatic operation)
mode. ]

display lamp)

AT O

(Auto-Tuning execution

Flashes during auto-tuning.

X |
——1

X7

(Deviation monitor)

|

When deviation (PV—SP) is within+1.0% of
full scale (F.S.), == (green) lights. If it is
over +1.0% of F.S.. 22\ (orange) lights. If it
is under —1.0% of F.S., <X.Z7 (orange) lights.

" The DVB (width of the deviation value) can

be changed. These are displayed only on oper-
ation display panel.




7. KEY OPERATION

@owér OI:I)

DIP switch No.4

Y

Yes

Operation display panel

SP display Output value Timer display. @

panel — display panel = panel
[‘ SP & PV Qutput value & PV Time & PV 1

T
Press (SET/ENT )key for three sec or more. &)

‘Operation parameter setting display panel |—— GgT/ExT)
® Alarm value setting @
® P 1.D constants setting ©
® Other settings -
Press SET/ENT key for three sec or more. ©®
Setup parameter setting display panel >
(SET/ENT)
® Measured input
@ ® Remote setpoint input ©)

® Setpoint (SP)
® Control output
® Retransmission output and alarms

® Communication
® Valve calibration (Only for UT38)




(1) UT37/UT38 controller displays Operation Display. [Note that Op-
eration Display appears only when the DIP switch No.4 is set to ON
(Initialized value is ON). For approx. 2 sec after power ON, the
controller displays Model, Input Range, etc., in the PV Display.]
(@ Operation Display consists of three display panels as standard: SP
Display, Output Value Display, and Timer Display (for details, see
Operation Manual (IM5B4B7-21E) KEY OPERATION). To
changeover each Operation Display, press (SET/ENT Jkey.
® Sclect SP Display to change the SP value, pressing (w jor_ a )+
(SET/ENT) keys.

® Select Output Value Display to change the control output value
using (w yor Ca s key.

® Sclect Timer Display to change the timer setpoint, pressing (¥ )
and Ca )+ (SET/ENT jkeys.

(® To change Operation Dis'play to Operation Parameter Setting Dis-
play, press and hold (SET/ENT Jkey for three sec or more.

(@ To change each operation parameter item, press (SET/ENT ) key
within three sec.

(® Tochange the (displayed) settings of each operation parameter item,
use (¥ yor Ca ) key. (During changing, the decimal point flashes.)
After changing a setting, press(SET/ENT Jkey to enter (register) it.

(& Operation Parameter Setting Display is changed to Operation Dis-

play when
® (SET/ENT Jkey is pressed and held for three sec or more.

(@ Tochange the display panel to Setup Parameter Setting Display, set
the DIP switch No.2 key to OFF and turn power ON (Note ).

To change display panel for each setup parameter item, press

@E—N—@ key within three sec.

(® To change the displayed) settings of each setup parameter item, use
Cw)or{ a)key. (During changing, the decimal pomt flashes.) After
changing, press| SET/ENTkey toenter (register) the changed valuc.
Note |: Be sure to reset DIP switch No.4 key to ON after completing

setup parameter setting.
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8. OPERATION PARAMETERS

8.1 Operation Parameter Setting Flow

I "‘
No.4 DIP ¥ :
Switch Remote/Locul mode|* Setpoint
) sclection
ON) 1] g}
Ye_§__ N = (R/L) j,"‘ (SP)
Operation < ’}f _
. uper” function
Display ON/OFF
Press (SET/ENT) '.:""' (SC)
key for 3 sec or ==
more ‘
. Auto-tuning
Alarm | ON/OFF
oD H= (AT
7 3
Alarm 2 . Measured input bias
E2 (a2 =5 (BS
| v Y v
* ok ok K .
Alarm 3 SP up-ramp slope Proportional band
A CLF- PR =G
¢ e ko K ¢ - ¢ X
Alarm 4 SP down-ramp slope Integral time
Bt (A =~ (DNR) ! (D
v , v .. v
Ratio Dead band Derivative time
~i= (RT) —i= (DB = (D)

v ) v .. v
Remote bias Relay hysteresis Manual resct value
— =5 (RBS) S RHY) | —— (MR)

1 { ‘ |

* Displayed only when /RSP (option) is specified. RT and RBS are
not displayed when RSL (setup parameter) 1s OFF.

#* Displayed only for UT38.

Displayed when “Presence of Multiple Setpoints” is specified
by setting the DIP switch No.3 key to OFF (see p.11). When
Multiple Setpoints is set, “17” is added on the displays of SP
and P through OL, meaning No.l (main). (See page 50, “Dl
Selection Parameter.”)

—

(")




All operation parameters are displayed in the order of this flow chart.
Note that some parameters are displayed only by UT38 and other
parameters are displayed only under special conditions.

v I y

ON/OFF control [***
hysteresis
= Y
v
[ High output limit
value
—— (OH)
y

Low output limit Reference point 2
value

* % % % %k

(OL) ~ == (2.RP)

__ )
o

T
Reference DV

— == (RDV)

g

#56 Only HY is displayed when ON/OFF relay outputis specitied (see
p.10). P, I, D, MR, OH, and OL as well as those for secondary SP
are not displayed. 2.SP, 3.SP and 4.SP
xxkx  Displayed only when model with suffix code ALM4 is specified.
k% Displayed only when Zone PID 1s used.

* % % 3k %




€ Added

EMoved
from Setup
Paramelter

8.2 Operation Parameter List

: Setting . Initial |Customer’s| Ref-
D ay v
isplay Item Settmg Range set value | set value e;ﬁ;‘gc
_ e EU (0%) to EU (100%) | EU (1009
,'-,' ,' Alarm 1 for PV (measured value) as PV high 39
(A1) ,EISFFS%) S to EU limit alarm
{1009%) S for deviation ]
™= alarm , EU (09) as
0= [ Alarm 2 | ®OFF or 0.00 to 59.99 PV low 32
(A2) min/sed (or hour/min) | limit alarm
for Al timer
= EU (100%) as
r Alarm 3 ® Failure diagnosis output | PV high 32
(A3) (A3 only) fimit alarm
] ; ‘tou EU (0%) as
= Alarm 4 .([;\;:Iﬁn(,’;)tp t PV low 32
(A4) limit alarm
—
’¥ | Ratio 0.000—9.999 1.000 32
(RT) _
— == IRemote |EU (—100%)S ~ .
| N 0
(RBS) bias EU (100%) S EU (0%) S 32
o |Remote/ 11 OCAL (local) or
— i | Local mode | ey LOCAL 32
(R/L) selection (remote)
'- ’- !(SUP.ER!) »
= |function |ON or OFF OFF 33
(sc) |ON/OFF
'-—_"'—' AUtO'
U= tunin ON or OFF OFF 33
(AT) |ON/OFF
= | Measured | EU (—100%) S to 0
'(-é‘S‘; input bias| EU (100%) S EU0%) > h
) s SP OFF or EU (0%) S |QFF
L0~ |up ramp |/hr or min (Specify ( dient) 34
(UPR) Sl%p : when setting no gradien
“TMU”) to EU
. SP down | (100%) S/hr or min | OFF
e oo 2
070 {ramp (Spe‘mfywxyhen” i 34
ONR) |slope |setting “TMU”) | (no gradieny

This is the page No. of Initial Settingj

Manual (IM5B4B7-02E).




: Setting : Initial |Customer’s| Ref-
Display Item Setting Range set value | set value e;ﬁzrze
_o_ |Dead Band | 1.0 ~ 10.0% "
LIt (only for |(Percentage to computed 3.09% 35

(DB) [UT38) control output value)
Relay
Y e |01~ 05% ,
'—H::" Foynsltelfisrlb (Percentage to computed | 0.594 35
(RHY) UTgS) control output value)
== | Setpoint |EU (09%) to o .
‘E'é’p) (main) EU (1009%) EU (0%) 35
—' =)=t Secondary| EU (09%) to o
LZZ..‘SJI’)) Setpoint EU (100%) EU (O/)) 36
= 5 Third EU (0%) to - o
— © Added
=2 Fourth EU (0%) to o o
(:1..-5-'1,3) setpoint EU (100%) EU (0%) v
— Propor-
(:';') tional 0.1 ~ 999.99% 5.0% 37
an
] Integral |OFF or |
@ |time 1~ 6000 sec | 240 se¢ 38
—~ Derivative |OFF or
ZB’) time 1 ~ 6000 sec bl sec 38
== (Manual 54 05500 150 00 39
(MR) reset value . V0 Y /0
Ho |ON/OFF TRU (0.09%) S ~  |EU (05%) 29
(HY) |hysteresis| EU (100.09%)S |S
Output _
= | high 20=0L<OH 1140 09 39
(OH) | limit value =105.0%
Outnat (Percentage (o
— utpu computed  control )
I TN 0 )
(OL) ]]l(l)]wl\l/t value | outbut value) U.0% 3

S
This is the page No. of Initial Sc[lingJ
Manual (IM5B4B7-02F).




B Added —

(E) Added

. Setting : Initial [Customer’s| Ref-
Display Item Setting Range set value | set value e;igze
[y = Reference 0 o
. oint 1 EU (0%) to 2.RP | EU (1009) 40
(1.Rp) [POM |
— = | Proportional
=7 band for | 0.1 ~ 999.9% 5.0% 37
(2.1 |secondary SP
- Integral time
ha OFF or
=, f dary '
(2_1’) Solg secondary | 7 o0 240 sec 38
- Derivative :
== |time for OFF or 60 sec 38
(2.D) |secondasy SP 1~ 6000 sec
- - Manual reset
=m0 |valee for | —5.0 ~— 105.0%  50.0% 39
(2. MR) secondary SP
ON/OFF
= )=~ | control f EU (0.0%) S ~ EU (0.5%) 39
=" "= lhysteresis for| EU (100.0%) S |S
(2.HY) |secondary SP ( %)
= = ok valke | —5.052.0L<2.0H
- ) t d e —o.Ux=_2. . .
'(-2';‘;1' ggglsecov”ng” <105.0% 100.0% 5
asl YT (Percentage to
==l ”#]ti'tmvaﬂ:\e computed control o .
== 7 | for secondary output value) 0.0% 39
(2.0L) |SP
- =
. | Reference | Rp o EU (100%) | EU (100%) 40
2.RDP) |P
= = | Proportional
~t. band for |0.1 to 999.9% 5.09% 37
(3.P) |third SP
- Integral
b} time for (IDFF68(§O 240 sec 38
(3.1) |third SP to bOUU sec
= _¢« |Derivative| Orr
= time for ?I:FG%rOO . 60 sec 38
(3.0) |third SP ‘ S€C

This is the page No. of Initial Setting jr‘

Manual (IM5B4B7-02E).




: Setting . Initial |Customer’s| Ref-
Display Item Setting Range set value | set value L;izzt
=t = _ | Manual _ R
=t Hreset value | —5.0 to 105.09% 50.09% 39
(3.MR) | for third SP
- ON/OFF
S ol EU (0.09%) to EU (0.5%) 1

hysteresis 0
(3.HY) | for third SP EU (100.0%) S
o, Ouut o
oo high hmat [ —-50=3.0L<3.0t q
o e | 250=5 100.09% 39
(3.0H) |third SP |75 =
(Percentage of
= ) IOutplgt i+ | computed control
=1 ow limit
—:. == | Lalue for | value) 0.0% 39
(3.0L) |third SP

w_¢ = | Proportional

‘. band for |0.1 to 999.99% 5.096 37

(4.P) {fourth SP

Integral
=0 |time for OFF or 1 to 6000 240 sec 38
(4.1) |fourth SP |S€C
Derivative| A B Added

= time for OFF or 1 to 6000 680 sec 38

(4.D) jfourth SP |seC
L, - Manual
T | reset =50 t0105.0%  50.0% 39
(4.MR) | fourth SP

ON/OFF -
f == [control hys- | EU (0.0%) to EU (0.5%) 39
teresis for | EU (100.095) S
(4.HY) |fourth SP
» 1Outllelt
== high limit | —50<4 <4 OH

(| value for ngOS Oi}/OL O 100.09 39

(4.0 |fourth SP =Yo7 |
(Percentage of
= l(?lgl]tilglgalﬁg computed control o .

7T 7 lfor fourth | value) 0.0% 39
(4.0L) |SP
— == | Reference | EU (09 to 100%) S| EU (094)S i1
(RDV) Deviation |  EU (0%) : OFF | (OFF)

N
This is the page No. of Initial Setting 4{

Manual (IMSB4B7-02E).




8.3 Description of Operation parameters (1/3)

Parameter Description
Alarml
:_"';; ! e Set alarm [, alarm 2, alarm 3 and alarm 4 values.
(A1) e For ALI, AL2, AL3 and AL4 (setup parameters) to
A"‘;L‘l,z-—, select alarm type, see p.40.
) =y i . X ) .
(A2) ® The unit of Al is hour/min or min/sec when Al is setas
Alarm3d_ timer function (see p.52).
"_‘ —’ '-’ — """ .
- (AE{’T o r',:,' and = are displayed only when the suffix
Alarm . .
P code /ALM4 is specified.
(A4)
Ratio RT and RBS are provided only when /RSP (option) is
— - specified.
- ® Set ratio and remote bias so that the controller can be
(RT) adapted to applications suchas load distribution on azone
Remote bias basis or air fuel ratio control. .
R I ® Theratiois setas Ratio = I, when the remote setting input
o span corresponds to the measured input span and repre-
(RBS) sented with magnification to 1.
[SP) = (RSP) x (RT] + (RBS]
(RH) | pos 777
A SP : Scipoint
Mcasurced g RT : Ratio
input span 4 RSP : Remote selting input
- _;{).'32, RBS : Remote bias
5 SO | |
CIORZ ,,,,,,EI,{}-,):? j‘,_ E ' 3 Variable ratio setling range
(RML) (RMID) -
Remote seuing input span
Remote/ R/L is provided only when /RSP (option) is specified.
selection M g__(Local)and y= == i (Remote) are switched.
— ~) by pressing each key.
(R/L) (Local and Remote can be also switched by using external
terminals. Key-pressing selection is subject to external
terminal selection.)




Parameter | Description
|
“Super” . O Use “Super” function (overshooting suppress function):
. | .
function .~ ® To prevent overshooting.
J .
ON/OFF . ® Toincrease startup speed.
'-.’ J~ | @ Toaccommodate frequent load variations.
Response when Response when
5 “super” function 20 LT “super” function
o | = is not used S = is not used
E 5 | ) Setpoint 2| 5 /,4 Setpoint
= / £l g 7
§ e y Response when 18 \Response when
o A “euper” = . “super”
=y 4 P =] [ S
L function is used 2 function is used
2 2
2
— Time = — Time

Auto-tuning
ON/OFF
.

[
(AT)

Note:
When High
Output Limit
Value is set
to a value
other than
100% and
Low Output
Limit Value
to a value
other than
0%, the
control
output
becomes the
specified
values.

|

When auto-tuning is started (AT “ON”), the control output
becomes 100% (or OH). The controller maintains the 100% (OH)
output until PV reaches SP. If PV exceeds SP, the control output
becomes 0% (or OL). The controller repeats this cycle three
times, automatically determining the PID constant (Note).

PV

Peak
i N

SP (2.SP, 3.SP, 4.SP or RSP)
N

N_"

N

1
!
[
(
|
(
I
1
i
i
|
‘
1
1
1
!
1
'
I
i
|
'

Note:

AUTO and RUN mode.

Auto-tuning can be started when UT37/UT38 operates




8.3 Descriptibn of Operation parameters (2/5)

L
L)
(DNR)

Slope setting
unit (TMU)

This parame-
ter is set after
PV tracking

selection sett-
ing (See p.53.)

Parameter Description
Measured This functions adds a bias value to the measured input value;
input bias the result 1s used on the UT37/38 display and in control.
[ | Measured value internal to instrument|=
bt ! | Measured input value|+|bias valuek—‘
(BS) L [EU(—~100.0%)S~EU (100.0%) S
This function can be used when such error or difference as
follows is observed; extension lead wire error, RJC error
caused by the wire size or the environmental factors such
as a wind, and the difference in temperature between the
furnace to be controlled and the sensor’s actual position.
SP up-ramp Respectively set ascending and descending slope (rate-of-
slope change) when rapid changing of setpoint (SP) is not desirable
W= or when SP must be changed at a constant gradient (slope).
) Available in the following three cases.
(UPR) (D When target . -
setpoint is : Setpoint (old)
i changed: :
SP down i Specified gradient
ramp slope .
|

When setpoint

1s switched to
secondary
setpoint (“2.SP”)
and vice versa:

Specified gradient
(slope)

Secondary SP (2.SP)

l

When power is Switching Time
turned ON (or
power failure is
recovered): SP
value changes
at the gradient
(slope) from the

SP —

range
——

Instrument

Specified gradient

current measured  Measured| (slope)
value (PV) to value
setpoint. Power ON Time




8.3 Description of Operation Parameters (2/3)

LOnIy for UTTS}

Relay
hysteresis
(¢

- L

[
(RHY)

{On]y for UTZ’@l1

;

Parameter | Description
| !
Dead‘I'Band | Only UT38 displays DB and RHY. |
= | .
® Setdead band (DB) and relay hysteresis (RHY) to prevent
(DB) relays (or motors) for position-proportional PID output

from being frequently activated. DB is set for output action
between two relays and RHY for each relay.

When difference between computed PID output value and
position signal at that time falls within the dead band,
neither direct nor reverse action relays are activated.

It the above difference exceeds the dead band on the
positive side, direct action relays are activated. If the dif-
ference exceeds the dead band on the negative side, reverse
action relays are activated (during reverse action).

Hysteresis of position-
proportional output relay

H}’stel'§515 of position- le——— “Direct” output ON
proportional output relay ]

/ J

|
{

. . Neutral output OFF
“Reverse”™ :

output ON

Dead band

— 0
|

+

—

(Computed PID output value — position signal)

Setpoint
=

P

(SP)

Setpoint (SP) can be changed in the operation display
panel. (See Operation Manual(IM5B4B7-21E)KEY OP-
ERATION)

SP parameter allows the controller to display/change SP
value while control is performed on secondary setpoint basis.

is displayed when multiple setpoint is setup.




8.3 Description of Operation parameters (3/5)_

Parameter

Description

Secondary
setpoint
= = =

(2. SP)

This parameter appeuars only when DIP switch No.3 has
been set to “presence of multiple setpoints™ (see page 11) and
the DI selection (setup puarameter) hus been set to either /",
“i{7or =" Use external contacts to switch to 3.SP (see
below). If “presence of multiple setpoints” is selected, the
punel displays the screen for setting parameters of up to the
proportional band for the second setpoint (2.P), as discussed
in “Operation Parameter Setting Flow™ (see page 26).

® When DI selection {i= {S)is “3 or “¢ 7
OFF(open): SP(setpoint)
ON (closed): 2.SP (secondary

@—( setpoint)

Voltage-free contact (contact capacity 12V
DC and 10mA or more)

® When DIM selection( = (5] is “ 2"
@ % (OFF)
@), ()”j

The dispizly is set to 2.SP (secondary set-
poiot) with the contacts set as follows.
Voltage-free contact (contact capacity 12V
DC and 10mA or more)

7 (ON

Third
setpoint
= =

-'.

(3.

This parameter appears only when DIP switch No.3
is set to “presence of multiple setpoints™ (see page 11) and
the DI selection (setup parameter) is set to ="

Use external contacts to switch to 2.SP (see below).
[f “presence of multiple setpoints” is selected, the panel
displays the screen for setting parameters from the pro-
portional band (3.P) up to the output low limit value
(3.0L) for the third setpoint, as discussed in “Operation
Parameter Setting Flow” (see page 26).

® When DI selection( = {5)is “="

© 5, (OFF) z 7 (ON

The display is set to 3.SP (third setpoint)
with the contacts set as follows.
Voltage-free contact (contuct capacity 12V
DC and 10mA or more)




r
I

Parameter

Description

Fourth
setpoint

VI el
N,

(4. SP)

This parameter appears only when DIP switch No.3
is set to “presence of multiple setpoints™ (see page 11) and

7

the DI selection (setup parameter) is set to 7=

Use external contacts to switch to 2.SP (see below).
If “presence of multiple setpoints™ is selected. the panel
displays the screen for setting parameters from the pro-
portional band (4.P) up to the output low limit value

(4.0L) for the fourth setpoint (4.P), as discussed in "Op-
eration Parameter Setting Flow™ (see page 26).
® When DI selection{ = 5] is “ ="
10
(ON) 7 (ON)

The display is set to 4.SP (fourth setpoint)
with the contacts set as [ollows.
Voltage-free contact (contact capacity 12V
DC and {0mA or more)

Proportional
band

The proportional action control (P action) is a control method
which generates control outputs whose values are proportional to
deviations. For the control method, the measured-value changing

(or deviation) which corresponds to 0 to 100% changing of

control output (computed control output) must be represented in
percentage. The changing rate in percentage is rclerred o as
proportional band.

When a measured value agrees with the setpoint. the output is

generally 50%.
In the proportional action, output oscillation which is a disad-

vantage of ON/OFF action can be eliminated.

, Dircct action

, !
100% ,
!
|
Output 502 " :
! i Reverse action
0%
o | |
S A Measured value or deviation
Setpoint

— deviation + deviation
Proportional
band (P)

Deviation = Mceasured value (PV) — Sctpoint

J

~J
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8.3 Description of Operation Parameters (3/3)

Parameter

Description

Integral time

(1)

[n P action, the measured value does not necessarily agree
with the setpoint and deviation may occur. The integral action [I
action] 1s a control method which automatically adjusts control
outputs so that any deviation as described above is zero. [ action
uses a value, referred to as Integral Time, to determine output
variation rate corresponding to the deviation. The shorter the
integral time, the stronger the integral action (the larger the output
variation rate). ‘

['action is usually used in combination with P action, as PI
action. In this Pl action, integral time [I] is the duration which the
output controlled only by I action requires until it is equal to the
output controlled only by P action after a step input is applied.

Deviation e

t
Pl action output
¢ Output controlled by
l action only =
100,
P I
Output controlled by

[ | > Puctiononly = _]%Q xe

. il
Integral time

Derivative
time

Deviation

[f the time constant or dead time of controlled system is large, P
or Pl action may cause the response to be late or to generate
overshoot, leading the control system to an unstable state. Deriva-
tive actton (D action) can control the output so that it is proportional
to the input (deviation) rate-of-change, attaining faster response and
more stable operation of the control system.

D actionis used in combination with P or Pl action, as PD or PID
action.

InPDaction, the derivative time [ D] is duration which the output
controlled only by P action requires until it becomes equal to the
output controlled only by D action after a ramp input(a constant rate-
of-change input) is applied.- The longer the derivative time, the
stronger the derivative action.

PD action output
Output — Output controfled by

D gty
__— Pactiononly
OQutput controlled by

D action only

.

™ . . . N
Derivative time (D)




Parameter Description

Manual MR iseffective only whenintegral time (I) is turned OFF.
reset value P and PD actions cannot always eliminate deviation. which
,:’ - is called offset. To eliminate the offset, adjust the manual
. reset value. (Integral action automatically performs this reset
(MR) .
operation.)
ON/OFF HY 1s displayed only when ON/OFF relay output is
control selected using DIP Switch @) (seep.10).
hysteresis ON/OFF control hysteresis is an operation gap which is
:..." '.." setaround ON/OFF operating pointto preventcontrol output
- from chattering.
(HY)
' W ON/OFF operating point
ONp=—— ‘ :
e 1Y
|
OFF b m e —— — o i _
\ 4 Measured input value
Setpoint o
Output high The parameters ' :
. . . . . 7 e e e e Lo o
limit value limit the control out- 105% 1
Pt ,'—" put operating range

( ) between OL and OH OH Fe-cmmmoeee ool .
OH values. OL and OH
are useful to specify

the maximum and  OL ~ Actual control
Output low | minimum output val- -~ output value
limit value ues for system pro- —59, |~ :
P ,:_ tection. 0% 100%

Computed PID output value

(OL)




8.3 Description of Operation parameters (5/5)

Parameter

Description

Reference
points | and

This parameter
is available
when Zone
PID is used.

There are two reference points, each of which defines
a PV (measured) value at which the PID set value is to
be switched over to a different value.

EU(100%)

No.3 PID set value
Reference point 2f- — - == — - = /%~ — — —~ --

Reference point |-

EU(0%)

When the UT37 is shipped from the factory. the
reference points are both set at EU(100%). Unless these
values are changed, the No.l PID set value applies to
the entire measurement range.

In addition, a hysteresis band is provided for the PID
set value switchover as shown in the figure. This band
is fixed at EU (0.5%S).

Zone 2 PV
No.! ‘
RP ( _
;_ EU(0.5%)S
S NS _4r_.
Zone |
PID . PID pID | PID
No.l No.2 No.l No.2

©To use Zone PID, set the following:

(D) Set DIP switch No.3 to ON.

LR )
f

(D) Set the setup parameter “ = { 5

LR}

to 2.

‘ )

(Sce DI selection ol setup parameter (= =7
5.)

on puage

N




Parameter

i . .
Description

Reference

deviation
R Y
]

This parameter

Is available
when Zone
PID is used.

L

The reference deviation parameter defines a deviation
(DV) value which. if exceeded during local setpoint
control, will cause a different PID set value (No.4 PID
set value) to be employed. This set value selection
function has priority over the reference-point set value
selection functions described above. It can therefore be
applied to bring deviation quickly back within a target
deviation band whenever a large excursion occurs, by
increasing the control sensitivity (i.e., by narrowing the
proportional band).

If the reference DV is
disabled.

The accompanying figure shows the ranges in which

set to OFF, this function 1s

value selected by the reference deviation, will apply in
operation. A hysteresis like that provided for the
reference points is provided for reference deviation, also.

Range of No. 2 PID
set value usc

TRange of No. 3 PID“
Zsct value usce

2R -

1R

PiD set value used !__\” l—‘—\u I’l‘ |

for actual control

the No.l to No.3 PID set value, and the No.4 PID set

The parameters from Proportional Band for secondary SP (2. P) to Low
Output Limit Value for secondary SP (2.0L) are not explained, because
their functions are virtually the same as those from Proportional Band (P)
to Low Output Limit Value (OL).
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9. SETUP PARAMETERS
9.1 Setup Parameter Setting Flow

b

».

Y
)

4
e L0

<&

Meuasured input
(PV)

S

J !

<

Displuyed only
when /RSP is
Specified

—t

\_J

!

\_J

)

S

] ‘NO‘i’ (SET/ENT)

. &

Key tock
] ~
=z (DA'I)

A

)

Key lock
M
' l

(A/M)

#

Remote/ Locul
switch lock

,;' )—'L (R/L)

v

Operution puriameter
setting/changing lock

F=h— (PAR)

¥

PID purameter
setting/changing lock

== (PID)

— ¥

(Note)

Decimal point
position
=t

‘_,_J (PD)

v

Meisurement riange
maximum value

— = (RH)
Meuasurement range
minimum value

~1_ (RL)

¥

Engineering unit

(SET/ENT)

Remote setting
mnput

-
Y0
(Note)

A

(SET/ENT)

Remote setting input
runge maximum value

— == (RMH)

v

Remote setting input |
range minimum vilue
{RML)

_ T
Il T

v

Remote >t.mng,
input filter

=) (RFL)

i

v

* See below

~ =] (RSL)

y

Deviation value
bandwidth

=== (DVB)

+

Measured input
filter

=l (FL)
v

RIC ON/OFF
(RIC)

.
[ I B

— ¥

(Note) 1.\‘ displayed on the Setpoint and parameter display (lelt side).

T express.

moved 1o the next by pressing v

> keyand &

U

does

Key lock to Measured input.

4 Key. P

or _akey

, for example,

arameter group 1S

from

‘Setpoint
0t
. )
=] Ca)
—

(Note) | (SET/ENT
Setpoint high limit
value
SE- s
Setpoint low Input
vitlue
S~ s

SP tracking kK

selection
"'“‘— =y (SP

T
h 4

PV tracking

>elecli0n
Fi-ll= v

i

Slope setting unit

T™U)

-~

[]
Ill'__l(

- ¥




Displayed only when

(Note) JR$42Y s speciticd
—
Retransmission — Valve calibration
Control output output andalarm Communication v
(%) {w) : )
N g S LCSR o T el SN [ S ey [ SN e
i n Note) < ;
(Note) | (SET/ENT (Note) | (SET/ENT (Note) | (SET/ENT (e SET/ENT
A
Direct/reverse action Rclr;msmissi_on *x Baud rate Valve position resct
operation switch output selection y -
’ = [ e Lt v
T I {
v h 4 Y -
Output rate-of- Retransmission range| ** Parity Fully closcd'
change limit maximum value position sclting
- ) () )
)"”'—"— {OPR) f',:"_',’-f (RTH) Nl e Tl (PAR) DAY {(V.1)
— T
] ! v L 4
h 4 Y - —
Present output Retransmission range| ¥ Stop bit Fully apen position
value minimum value setting
—~ - - Lt
S (PST) ~i=L (RTL) b~ (sTP) o (VH)
[ f 4
¥ v v .
Transmission data
Restart mode Alarm | type Ic:gr:l:
= 1 ()
~SF (RST) S0 ALD ==~ (DLN)
. P Communications
Cycle time . Alarm 2 type address
- = — !
,'_,': (Ch ,'—,','_ ,:' (AL2) ,'—,,_—,,- (ADR)
I f
Y
; . Y *xEE
**#f(See note at Alarm 3 type
the right.)
-— — =
— —/— (2.DR) —_ = (AL3)
* ‘ X TR
* %k (Sce note at Alarm 4 (ype
the right.)
= =0 Ly
=.—=r (3.DR) i = (AL4)
* % % (Sce note al Hysteresis of
the right.) alarm |
== ) =t (HYD .
i~ (4.DR Pt e ** RET. RTH and RTL are displayed only
v v (‘ — when /RET is specified.
. ystercsis
D1 sclection alarm 2 S0 . o . . . .
— y 0= . Direct/Reverse action switching during
o = (DIS) m oz (HY2) 2.SP, 3.SP or 4.SP control
4 1y ‘ - e * ok % ok i v iy -
Anti-reset windup 'lli'.‘l::;“;“ ol ;)\lql_[}l/}lged Oﬂly.f‘\'\ ELH the suffix code
= / 415 specific
S (AR =
y o Vo ) }
il *xAEX Displayed only when the suffix code
Hysteresis of T /RSP 1S Speciﬁed
alarm 4
=S YD)

— ¥




9.2 Setup Parameter List (1/3)
ERC Settin ' nitigy | Custom- | Ref-
3 Code Itemg * Settmg Range value er’s |erence
= &2 | ) set value | DPage
oAk v s OFF
(DAT) | Key lock | For ON (Unlocked) P.49
qu' I:'l ( 7 >
AM OFF or ON OFF , P. 49
(A/M) | Key lock (Unlocked)
Y
g | ~~'1_ | Remote/ OFE
. — | Local OFF or ON Unlocked P.49
Q (R/L) |switch lock (Unlocked)
Operat
F"q”— pll{)rlljlit;:&: OFF ON OFF P 49
setting/ or .
(PAR) changving lock (Unlocked)
PID ’
:':“ parameter OFF
setting/ OFF or ON (Unlocked P.49
(PID) changing lock ocked)
-‘C',:,' Decimal
point 2 ar 2
(PD) position 01,2 0r3 ! P.50
| Memsure EUO%)SRL | EU(100%)
maximum | RH < EU [100 for P. 50
(RH) value (100%) linear input] :
+— Measure- 1N
= ,_:_ m:r::illiue (ﬁ:or linear input | EU (0%)
o, ent rang 21999 <RL< || (0.0 for
c minimum (0.0 for P.50
- (RL) value | RH<9999] linear input]
O
5 [}
§ i) Engineer- .
§ (UNTD) ing unit °CorF c P.50
! Deviation ® NS
T Added— OHI‘D value EIEJL(J(()lC/(C)z)S‘/ S EU (19%)S P.50
(DV B) bllnd\\’ldlh — o
"BST s «— -
E) moved to
Operation Measured OFF
> - D R cas
Parameter. input filter OFF.1 = 120scc. (No filter) P.50




TS Setti Initial Custom- | Ref-
=T Code Iet M& | Setting Range value er’s |crence
g5 em set value | page
= ¢/~ | Reference
2| = e | OFF or ON | ON P.50 |—®Added
S = ;
§ & (RJC) compensation
= ¢ | Remote setting S .
TITOT | input range dme as P 5]
maximum RH '
- (RMH) value _ I999£RML
-
g“ - Remote setting <RMH<L9999 S
— T input range ame as P 5]
gﬁ minimum RL .
= (RML) value
O
w
g | =L |Remot R, OFF o
= setting OFF, 20secl Ny filten) 9
S (RFL) |input filter
a
— Remote
T ¥ setting input. . OFF <
Ratio. Ratio OFF or ON P51
(RSL) | bias ON/OFF
— i Measur
I-_,”l_l'l__’l S?tpOl'ﬂt . IV 1e mnen’jem Same as
high limit | range maximum P. 5]
(SPH) value value . RH
RLESPL<SPH<S RH
. N
':';:':"f_ Setpo'mt. ‘- N’Ieusurelmcnt Same as ~
- fow limit range minimum RL P.51
— (SPL) |value value
% —"UPR"™
p— e 1 AT
= :;::‘}_ SP . ON . - urchg\(‘)I\}cd
= - - trackI.ng OFF or ON (Tracking is P.32 1 Operation
8—‘ (SPT) SC]CCIIOH Speciﬁed.) Puarameter.
O
)
FHe PV OFF
tracking OFF or ON (Tracking 15 P.33
(PVT) |selection not specified.)
L. — ¢ |Slope
g Y : .
setting O(hr)or ! (min)| O (hr) P.53
(TMU) | unit
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(B Added

(E) Changed—

D Added —

9.2 Setup Parameter List (2/3)

- £ . . Custom-| Ref-
o QO
= 5| Code Setting Setting Range Initial er’s |erence
= Item value
& 2 o set value | page
‘ Direct/reverse
O |uction 0 (Reverse) or 0 _
operation I (Direct) (Reverse) P.54
(DR) switch
= ’;_-1,_ Output rate- | OFF, 0.1 ~
- of-change | 100.0% per sec OFF P.54
(OPR) |limit (of output value)
o= |Preset N
= —35.0to 105.0%
' N output (of output value) 0.0% P.55
(PST) |value
— 0 (Continu-
I-L_-lt Restart ) ing after
0.1 or 2 P.55
code power
(RST) v recovery)
— "
= L Cycle | ~ 240 sec 30 sec P.55
= time
= (CT)
&)
© - Direct/Reverse
‘é a__'. ¥~ |action switch O (tRev)ers? 0 (Reverse P 50
o during 2.8p | 4cHon) o action) '
QO (2. DR) |control | (Direct action)
= __ Dir‘ect/Re.verse 0 (Reverse
¥ 0 |action switch ) 0 (Reverse
dur action) or o P.56
uring 3.SP . . action)
(3. DR) |control I (Direct action)
Direct/Reverse .
L':. '_l’l- action switch 0 (Reverse 0 (Reverse
. action) or . P.56
during 4.SP . . action)
(4. DR) | control I (Direct action)
N g
o Dll o 01203 0 P.56
1
(DIS) [>€'ECHO
— _ AN
" Treset 0.0 10 999.9% | 0.0% P.57
(AR) {wind-up




T 5 . Custom- | Ref-
o .
_.% £ 1 Code SIetttmg Setting Range Ivr;:ltlljz(lal er’s erence
& E e set value | Page
- — '4‘_';: Retransmission
= - output 0,1, 2, 3ord 0 P.58
é (RET) selection
= E Retransmission
L3 e AR Same as RH
35| CEH e U P58
E2 (RTH) |10 EU(0.0%) < RTL|(100.0%)]
= ro———— <RTH<EU
= - =L ::rl}r;lnsmlsslon (100.0%) Same as RL
DQ{‘) . ) rr;linbifnum E}lz(;é 0%)] P.58
(RTL value e
’ ' ‘ | (Mea-
L Alarm | OFF, |—24 sured value P. 58
(AL 1) | YPE high limit)
o B | 2 (Mea-
arm 2
L S Alarm 2 OFF, 1-20 sured value P. 58§
(AL 2) | LyPe high limit)
= = ’ | ~21 I (Mea-
Pl tAldrm 3 21:Fatlure dia- | sured value P.58
(AL 3) | YP® gnosis output | high limit)
Y R 2 (Mea-
: ~2
. . 1 | Alarm 4 71 -—l, | | sured value P. S8
2. (AL 4) type 21 Fatl output | limit)
3
SEI MY ! Atarm | | EU0.07%)S ~
% ;f - hy;teresis EU(.I O(O).O%)S EU(0.5%)S P.6l
5 -
5 | A5 Alurm 2 | EU0.0%)S~
= . hy:.[eres“is‘ EU('IOO 0%)S EU(0.5%)S P.6l
(HY2) : ) P
Pt = . o
(I’IYS) SLCTCHIL )8
IR, o . oG
‘( - )' i/w\yl:tlel:']esjs téjtg(()il%g)g"/’)S EU(0.5%)5 P.0l
HY4 e

E)Added

LOAdded
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T 5 = : Custom- = Ref- |
L L | ttinge . iti
= 2 . Code | S§t2£° - Setting Range Imltlal er’s erence
=N ; value
o = set value | Page
I T 50 3
T e 150, 300, 600,
== Baudrate | 1300 2400, 4800, | 9600BPS
~ (BPS) 9600 BPS
i —
| arity r ] - =
_ | (PAR) ODD (No parity) g 2
o = =
< D = 8
O ST o bit I (1 bit) or ! SI=
= p 2(2 i =0
> (STP) | 2 (2 bit) (1 bit) S -2
= ! Z 2
= ) e
8 ,:“- = Transmxs— 7 (g bit) or S ._3 g
ston 8 (8 bit) (8 bit) i3}
(DLN) | bit length R
- C . [ 1098 (or 99 lor
,'—-’"—-” — OF“ MUNL- | oordination vperation)
- cations (the maximum number 1
(ADR) address of units to be connected
_ ) is 16)
H- D Valve e o
(P .. 511101 re-
. postiion adjustment status, o P.6l
= (VRS) reset reotster 1.
o o z '
= o
.—5-5 55 = Fully closed
=5 position Approx. 0% — P.61l
O = (V.L) | setting
v o>
Z = \
RS ot Fully open |
- position Approx. 100% — P.61
(V.H) | setting




9.3 Description of Setup Parameters

9.3.1 Parameters for Key Lock

Select ON (Key Lock) or OFF (No key Lock) for the following
parameters. Key Lock is provided against mis-operation. Opera-
tion display panel can be changed in Key Lock mode.

eter sctting/
changing lock

’ o
'

J

j

’-

(PID)

Parameter Description (for Key Lock status)
(), (3 Disables you to set and change all parameters by key
Key ?_CI,( operation (except the key operation for canceling this Key
r_’”‘"‘;’f;’ Lock status).
(DAT)
KCA;—];L " Disables you to switch AUTO (automatic operation) /
Y QC MAN (manual operation) using (A/M | key.
=== AUTO/MAN canbe selected using external contacteven
when this parameter is set to ON.
(A/M) ’ |
Remote/Local Disables you to switch REM (remote)/LOCL (local) by
switch lock key operation. (When this is set to ON, “R/L” parameter
0 display disappears.) REM/LOCL can be selected using
|l S external contact.)
(R/L)
Operation Disables you to set and change operation parameters by
parameter key operation.
setting/
changing lock
[
i ¥
(PAR) |
PID param- Disables you to set and change the following operation

parameters: P, 1. D, MR, HY, OH,OL,2.P.2.1.2.D, 2.MR,
2HY,2.0H,2.0L,3.P,3.1,3.D,3MR,3.HY, 3.0H, 3.0L,
4P, 41,4D,4MR, 4HY,4.0H, and 4.0L (When this is
set to ON, parameter displays disappear.)




[

9.3.2 Parameters for Measured Input

range maximum
value
P N
U A |
(RHD

Measurcment
range minimum
value

L
(RL)

Parameter Description
Decimal Set decimal point position of input range for voltage
point input such as [ to 5V DC.
posttion 0: —1999 t0,9999 (No decimal point)
== I 1 =199.9 to 999.9 (Up to first decimal point position)
(PD) 2: —=19.99 t0 99.99 (Up to second decimal point position)
3: =1.999 t0 9.999 (Up to third decimal point position)
Mecasurement Set the maximum and minimum values 1n a instrument

range code to fix a measurement range as needed.

—200 1 EU17%) C 1200 2 KU HI0%0

Instrument range —

o =100 a6~
1

1

|

!

[

t

! N '
Y

/ N

i N

t
Measurement range 4
Minimum value= —100

~

t
Maximum value =90

Meter accuracy is not subject to measurement range
changing.
Parameters that Change if RH or RL Changes

[ Operation Parameters | Al,A2,A3, A4, RBS.BS.UPR,DNR,SP,

2.SP,3SP,4SP, HY,2HY,3.HY. 4 HY
RH. RL, RMH, RML.SPH, SPL, RTH,
RTL, HY1, HY2, HY3, HY4

| Set-up Parameters |

Engineering

Set to °C or °F the engineering unit for temperature input

unit .
) ¢ ‘ (through TC or RTD). The unit cannot be set for voltage
L1y : I R E)
i input. e an attached “unit’ label.
(UND) put. (Use :

Deviation If. for example, DVB=1, -==-(green) turns on when
galude -l the deviation (PV-SP) remains within EU (£ 1.0%)S. If
andwi 1 . . . .

! ) 49 the deviation exceeds EU(1.0%)S, £ (red) lights, and 1f
Ly it exceeds EU(— 1.0%)S, <7 (red) lights. This parameter
(DVB) appears only when the panel displays operation screens.
Measured Useful when noise in input signals causes noticeable
input filter | fluctuation of displayed value. Set the parameter as a time

— constant of the first-order lag type filter. The longer the time
e constant, the better the filtering performance.
(FL) Input 2 scc filtering 10 scc filtering
MR .
FEEHEEE
RJC Usually input values are compensated with the RJC function
ON/OFF provided for the controller. However, i it 1s neeessary o
PNt rigorously compensate the values with a device other than the
b function of the controller, for example with a zero-compensator,
(RJO) the RJC function of the controller can be suspended by turning

off the RJC paramcter.




9.3.3 Parameters for Remote Setting Input

Parameter

Description

Remote setting
input range
maximum value

'l |

V)

(RMH)

Remote setting
input range
minimum value
—
U

(RML)

RMH and RML are set for scaling of remote setting input
and not subject to instrument range.

RMH
Remote setting
input value

ML

1 5(V)
Remote setting input signal

Remote setting !
input filter
—

| B I

(RFL)

Remote setting input signal can be filtered.
The function is the same as that of measured input filter

(see p.44).

Remole setting
input, ratio, ratio
bias ON/OFF

)
Ry

(RSL) |

.

Set RSL as ON when the function ratio and ratio bias is

needed.
RT and RBS is effective when RSL is set as ON (see

p.28).

9.3.4 Parameters for Setpoint (SP)

Parameter

Description

Setpoint high
ltmit value

gy Y

-

(SPH)

Setpoint low
fimit value

gy
0

B (SPL) !

SPH and SPL limit Setpoint range within Measurement
range.
This 1s effective for Remote setting input.




Parameter | Description
SP tracking Use SPT parameter to select or not select SP Tracking.
selection When SP Tracking is selected, the local (internal) setpoint
E." ::' J— | istrackedto the remote setpoint in REM (remote) mode. SP
‘(-SPT)- Tracking therefore suppresses output variation due to devia-
tion caused when REM is changed to LOCAL mode.
f
~ OFF: Not select  ON : Select
« SP Tracking ON . SP Tracking OFF
Mode Mode
, changing ‘changing
Local y Local
setpoint setpoint J/
Y
Remote Lo /7777777 Remote
setpoint| ; setpoint
Y
—Time - B — Time




Parameter Description
PV tracking Use PVT parameter to select or not select PV Tracking.
selection When PV tracking is selected, the setpoint (SP) is tracked
=)= to the measured value (PV). Thereby, PV Tracking sup-
(PVT) presses output variation caused when an operation mode is
changed to AUTO and RUN mode (as shown below).
OFF : Not select  ON : Select
(0 Change from MAN (manual) and RUN (operation) to
AUTO (automatic) and RUN (operation)
(®» Change from MAN (manual) and STOP (operation
stop) to AUTO (automatic) and RUN (operation)
(® Turning ON power, setting to AUTO (automatic) and
RUN (operation)
® PV Tracking ON ® PV Tracking OFF
Mode changing = e, Mode changing
SpP SP ‘
/
/
/
//
bV pvb
Time — . Time

When PV tracking is selected, the setpoint (SP) is
tracked once to the measured value (PV) and then to the
original SP value according to rate-of-change.

[Note: PV trackingis notactivated when UPR or DNR is set

to OFF.]

Slope
setting unit
ey B |

Dl

(TMU)

Operation parameter UPR or DNR (see p.34) rate-ol-
change unit to [ 0 (hour) | or | 1 (min)].




9.3.5 Control Parameters

Parameter

Description

Direct/Reverse
Action operation
switch

The direct/reverse action determines, as shown below,
whether output increases or decreases when deviation (PV
— SP) is positive or negative.

-‘ 4
L
(DR)
PV > SP PV <SP
Action Reverse Direct Reverse Direct
ON-OFF OFF ON ON OFF
mA output Current decreases. | Current increases. | Current increases..| Current decreascs.
ON OFF time ON time ON time ON time ON time
proportional decrease increases increases decre:
control ases. ases. ases. ecreases.
Position-
proportional L-C closes. H-C closes. H-C closes. L-C closes.
control
Reverse action Direct action
20mA SP 20mA SP PV

Output Outout

variation Output v1$ue

direction value )

4 mA ) PV 4mA ) .
Min. PV Max. Min PV  Max.

Output rate-of
change limit

G I i
’

(OPR)

Set the output rate-of-change limit to prevent rapid
output changing from imparting shock to the process or
actuators. This parameter limits the output rate-of-change.
(Note: Setting of output rate-of-change limit may offset the
derivative action effect.)

100

variation

" Actual output

50 scc

Example

10075

Limitingrate-of-change =
2.0 (% per sec)

To change output [rom 0

to 100% tor 50 sec, set the
paramecler to 2.0 (% per.

sec).

Time (scc)—




Parameter Description

Preset PST allows preset output value, neither automatic nor

output value | manual output value, to be generated when operation mode
Do oy B is changed from RUN to STOP.

ik The preset output value is not limited by Output High
(PST) Limit Value nor by Low Limit Value.

Change the mode from STOP to RUN in balanceless-

bumpless mode using external terminals (0 and (9. (OFF:

RUN, ON: STOP) (See “DI selection™ on puage 56.)

o RUN (operation) STOP
§ Control program is running. Control program is stopped.
AUTO MAN —
| OutputOutput | Output value
é value based entered by Preset output value
= | oncomputed | r.anual key
O | control results operation
Restart code Selectstatus controllerenters after recovery from power
- l:”l_ failure.
- 0 : Controller continues the operation before power fail-
(RST) ure.

| : Controllerenters MAN (manual) mode. Control output
1s preset-output-value described above.

2 : Controller continues the operation before power fail-
ure. Control output is preset-output-value described
above.

Cycle time Controller outputs computed PID results in the form of
'l"' :_ | ON/OFF signal' pulse width when it operates in time-
(-(:I') ( proportional PID output

| (relay or voltage pulse

output) mode. This output o Cycletime iy

time ratio (%) corresponds ~ Ton 75

to the ratio of T-on time to

the cycle time. Fort




Parameter | Description
Toggling This function allows direct or reverse action to be
between . . .

selected during operation at the second, third or fourth

direct/reverse . _ . , , ,
action during| setpoint. (This selection is possible independent of the

SP2,SP3 or | operation at the respective setpoints.)
SP4-mode For details on the direct and reverse actions, see the

g

operation .
N descriptions on DR (page 54).
gy
(2. DR)
-
Py
(3. DR)
Lt
(. L)
(4.DR)
DI selection The DI terminal provides different functions depending
o = on the setting of DIP switch No.3 (see page 11), i.e., the
—e = presence or absence of multiple setpoints. This DIS
(DIS) parameter allows you to select a function depending on

your choice of the presence of multiple setpoints.

DlF(’ gv;nch ON (for SP only) OFF (muttiple setpoints)
Setup parameter
DIS 0.1 2 3 0 1 2 3%2
P *1 *1
EX1 [d@-@) Keylock | RUN/ | AUTOY 3 | Keylock
RUN/STOP /unlock STOP | MAN | Junlock
P (Locked | STOPs | AUTO | 'SP |(Locked
O STOPs when ON | when when | when when
ON) ON ON 2. SP |ON)
EX2 [@—{) 3. 5P
[:}‘__3 TO/ . OFF
AUTO/MAN OFF . 1. SP/2.SP 4 SP
. o l AUTO when ON | Unused 2(nd) SP Unused
when ON
One PID {0 7one| O™ PID| Two PID units Four PID units
PID unit |50 onits| , UM for SP1 and sp2 | [ SP1 SP2
for SP for SP SP3,and SP4

#1 "1 Locks/uniocks setup parameter menu paneis (LOC).
SPNo.; 1.SP 2.8P | 35P 4.5P

»2 When EX1 and EX2 are nol used. RUN/STOP or lanjel selpoinls

1 4 SP be selected via communicalions inciuding a personal
(1lo 4SPs)canbes 9 EX1 OFF ON OFF ON

compuler knk and ladder commumicalions.

H i | h d closed EX1
#3 Setpoints | lo»4 are selected in combinalion with open ana clo Ex2 | oFe OFF ON ON
and EX2 lerminals.




Parameter Description

Anti-reset A continuous relatively large deviation while starting
windup up control operation, for example, may lead to the
— buildup of an excess output due to integral action.
o which may cause the measured input to exceed a setpoint,
(AR) resulting in an overshoot. To prevent this, UT37/UT38

both have a function that can bring the PID computation
to restrain “over-integration” (anti-reset windup function)

The AR parameter enables you to set the bandwidth
of the deviation between PV and SP at which the halted
PID computation resumes.

AR 1 0 (default)
When the output reaches the high or low limit,
the temperaturecontroller automatically determines
the point at which the PID computation resumes.
2 0.1 t0 999.9 (%)
When the output reaches the high or low limit, the
PID computation resumes if the deviation reaches
the AR (%) of the proportional band.

AR =[Measured value (PV)—Setpoint (SP)| /P (pro-
portional band) X 100

PID stop PID resturt
100 \ /
OH F-~-----7 OH: Qutput high limit value
Output
value |
%)
ol
} Time —>
Sctpoint SPr—g————=
| Py
Measured Deviation band (AR): In the pereentage of P
value L N

Time ——»

Anti-reset windup




0.3.6 Parameters for Retransmission OQutput and Alarm

Parameter

Description

Retransmussion
output selec-
tion

-
-

'

g
.

(RET)

Displayed only when /RET (option) is specified. (4 to 20mA DC

output)

Selcct retransmission output signal from among the following five

values.
0

. Setpoint (same as above)
2 : Output value

3 : Measured value (corresponding to Retransmission range minimum
value (RTL) through Retransmission range maximum value (RTH)

4 : Setpoint (same as above)

Mecasured value (corresponding (o Measurement range minimum
value (RL) through Measurement range maximum value (RH))

Retransmission
range maximum
value

If3 or4 isselected for retransmission output selection (RET), the
retransmission range is represented with the measurement range scaled
with RTH and RTL. Accuracy is consistent with the relationship between

~ :_ :_: instrument range and measurement range. (See p.50.)
(RTH) Measurement 0 100 900 1000
Retransmission . ' - 4 f——= C
o range | , \
range minimum | | , N |
p = ° o l
value ) : ;) RTL=100C  ppp=gooc\
C___4 '- ' N " . ‘ .
Ve Retransmission / e mADC
(RTL) range 4mA 20mA
Alarm | type ® The desired type for alarms 1, 2, 3 and 4 can be set separately using
0 ‘ the type codes shown in the table on the next page.
o @ Alarm | has a timer function as shown in Table 9.1 (see next page).
(ALD) @ Alarms with standby-action behave as shown in the following figure
Alarm 2 (example of an alarm with standby-action for the PV low limit)
arm 2 type Example of Measured value low
:....:" ’_‘ limit alarm with standby action
(AL2) - ITreated as) | N . Standby action
4normal  p<Normal == Alarm »
Alarm 3 type 1 | loperation ;! Lo N
— = : : ‘Measured value low
i | /" E\ limit alarm value
(ALg) a .thn alarm action withstandby action 1\ set,alarm
¢ s not generaicd cven when abnonmnality occurs,
Alarm 4 lype /1 unless process variable once reaches normal arca.
— .« Tuming power ON - Changing sctpoint
:__:: '__: _+ Main scipoint/sccondary scipoint sclection i
- —|Time
(AL4) Power ON |

® Alarm 3 can provide a failure diagnosis output (input burnout or
failure in A/D converter or reference junction compensation).
® Alurm 4 can provide a FAIL output (failure in program or crror

in ROM or RAM)
@ Neither alarm 3 nor alarm 4 has an OFF function.




Table Alarm Type Code

i . Alarm : ! . Alurin
‘ Alarm uction ype vode ; Alarm action type conle
Alarm | Open/Closed represents refay " Alarm Open/Closed represents relay -
« ‘ . B . . . z = = £
contact status. (Lit)/ contact status. (Lit)/ ] Sz
type ‘ (Extinguished) represents lump type {Extinguished) represents lamp e
i status, status. :z
| <3
Without \
alarm i OFF )
f ‘ i ! Hysteresis ¢
rosi Sxtineuishe h
X Flysteresis Decnergise | Open — (I.‘\nnyn.sln.‘d) .
v Open, Closed| | ony Uight Closed
high {Extinguished) Lit) deviation ay 16
e E ( Deviati a _—
limit R X - low limit evition - o Py
py  alanmsening Ll Alarm seting sp
| . Hysteresis e )
Closed Hysteresis Devia- | Closed THEZE L (Extinguished)
IPV (Extinguished) =———e Open 2 tion (Lit) l l Open 7
oW (Extinguished) U high/ ! Y S S G— ;
limit i Y (2 U low Dc\.'imion : PV 17|
Alarm settine PV - b setting ===~ |
Alarm setling Ulimit Sp |
. Hysteresis ‘i,\/hlcrcxij__’
Devia- — i Within Closed Open .
high (Extinguished) (Liv] L high/low A a4
i —— 2 4 Deviuion 1 [ limit . Deviution PV 8
it PV Tsp selting - oo seling Sp
H'_vslu"v:sis ) S
: -— De-cnergire oo Hysteresis
Devii- Clgscd Open 4 on PV (Extinguished) =—- (Entinguished) Y
tion low (L) (Extinguished)y X Closed Open
o0 Deviation 4__ & high )
limit . Y 14 limit 4 1Y
seiling Sp Alunm setling - py
De-energize o Hysteresis . Iysteresis
on (Extingutshed)  —s < De-energize inedished) = od
devia- closed - — h) on PV (Extinguished) Ck.».xu 10
i OpecLit) Open L (Li)
tion A A Deviation - low JE— .
high PV — setting. 5 0 hmit PV Alarm setting 20
limit |

Note: Codes | to 10 are for alarm without standby action. Codes 11 to 20 are for alarm with standby action.

Table Timer Type Code (Only ALL)

o X . . Timer
Timer function details
type code

Detection direction: Upward 5
Time unit: Hour, min 21
Detection direction: Downward | A
Time unit: Min, sec |' ==
Detection direction: Upward
e . . 273
Iime unit: Hour, min ==
Detection direction: Downward a.
X ) 24
Fime unit: Min, sec

Note |

Note 2:

: When timer codes listed at the

left are specified for alarm type
I, setting range of alarm 1 (A1)
setting is:

] OFF, 00.00 6 99.59 hour/min

T
|

or

|
| OFF, 00.00 0 99.59 minfsec |

For alirm | type, timer display
appears when the timer codes
listed at the lelt are specified.
Instruction manual (IM5B4B7-
21E)Operation Display @

® The alarm type code for Alarm 3. failure diagnosis output (input burnout, A/D
converter [atlure, or fuulty reference junction compensation), is 217
® The alarm type code for Alarm 4, FATL output (program lailure, ROM failure,

or RAM farlure), 15 "21.7

R




Timer function operation is described below.

Timer function turns ON the relay output for alarm 1 when time
specified (by A1) for the internal UT37/38 timer elapses from the
time when input measured value (PV) reaches setpoint (SP) (and
its hysteresis width area specified by HY 1).

Note: Timer does not work for 2.SP, 3.SP, 4.SP

op l (D Detection direction: Upward
. T

T T
SP-HYl b ————>*~— — —— — -+ = — - = - + - = —
! : | |
l ! | l
‘\T_PV | [
} l Timer setting time | |
| | |
on | ! | 'l
Alarm output |
OFF| : 1
| | | |
Alarm | lamp |Exlinguishcd11 Flashing [ Lit l Extinguished
. .
. . I - — 1 = ‘
Display ol imer setting Timer remaining Timer setting
Isplay oF | [Timcl jetting 1 = [(Cannot be changed) |
operation display 3 tcan be changed) time (cunnot be changed) 777 | (cun be chunged)

T— Control start '

Timer reset conditions

Timer output is set to OFF under (O Power OFF
conditions listed at the right. @ Swop

(® Selection to 2.SP
@ Setting the remote mode
® Set Al wOF

(@ Detection direction: Downward J

I
PV |
Timer setting time [ |
I

|
l
!
|
|
l
|
l

|
|
I
l
l
4 A
l
l
|
I
|
I
4
|
|
l
|
!

SP+HYl - - — —
SP"} | T l
ON |
Alarm output l , I
OFF } ' ] [
1 l l I
i
Alarm | lamp {E.\'linguixhcdl Flashing ! Lit | Extinguished
]
| — T T
ienlay of Timer setting Thner remaining Ty <ol e
Dl.\])[.l:\ of . Fimer setting ) . | (Cannot be changed) [ Timer setting
operation display 3 l(L‘:lH be changed) e (cannot be chaneed) - [ (can be clumyged)

LCOHU'U[S[LH'(

Note: Timer start counting when PV reach the final target SP in
case “SP up/down-ramp slope” function is used.




Parameter

i

Description

i

Hysterests
of alarm |
I N
e e Y

(HY1)

Set the hysteresis width to suppress hysteresis error,
when alarm repeats ON/OFF frequently.

Hysteresis
of alarm 2
i) _¢ 1

o

(HY2)

Alarm I, alarm 2, alarm 3 and alarm 4 are used inde-
pendently of each other. For hysteresis width for each
alarm type (set by ALI, AL2, AL3 and AL4), see p.52

Hysteresis
of alarm 3
e ¢ T4

r ¢ { 4

(I1Y3)

of the table “Alarm Type Code.”

Hysteresis
of alarm 4
L0004
e i}

(HY4)

For communication parameters, see the separate Instruction Manual
(Communication Manual) (IM5B4B7-51). These parameters are displayed
only when /RS422 (optional code) is specified.

9.3.7 Valve Calibration Parameters (Only for UT38)

Parameter

Description

Valve position
reset

I R

Lt !

(V.RS)
Note

V.L and V.H are initialized when V.RS is set to *“1” and
(SET/ENT ] key is pressed.
Valve position is displayed when V.RS is set to “0” and

SET/ENT) key is pressed.

Fully closed
position setting

.L 1s flashing when V.L is not set. Fully closed
position can be adjusted by V.LL Press ~ *key to close the

Lt °NT
Dy valve fully. After the valve is closed fully, press [S_E_T{E_N_Tj
(V. L) key (o finish adjustment. When [SET/ENT) key is pressed,
i Note | 0 s displayed and 8. lights.
Fully open

posttion setting

Note

g.4 1s flashing when V.H is not set. Fully open position
can be adjusted by V.H Press -« - key to open the valve
fully. After the valve is open fully, press [Sl:l/l:f;ll] key to
finish adjustment. When LSET[ENTJ key is pressed, 100.0

ts displayed and 8.+ lights.

Note: Be sure to adjust the valve because itis not adjusted by initial value.
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10. OTHER FUNCTIONS

10.0 Coordinated Operation
/RS422 | is specified.

Coordinated operation works when
(UT38 has no coordinated operation function.)

} Feature of Coordinated operation ]l

® With a UP27 as the master station, UT37s (up to 16 units) can be
connected using the communications bus for program opera-

tion.

UP27 (Master)

2 WIH[ESEE
u 2=}

[co e s i c )

l Communications line (RS-422)

2{igse | {7856 | |=1856

= ieseleacs I iosricdodl] @ @ @ @ e @ |\ (5p050T ]

' L K e 0u=E W oo
uT37 uT37 MAX168

(Note: UT38 has no coordinated operation function)

® Through coordinated operation, the following information can
be downloaded by the UP27:
(D Select UT37’s PID parameters on a zone basis.

(2 Select UT37 operation mode.
® Transmit setpoints to UT37 without error.
@ Transfer information required to optimize SUPER opera-

tion.
® [n the details, see Instruction Manual (Communication Manual)

IM5B4B7-51E.




10.2 Transmitter Loop Power Supply

The trasmitter power supply can be built in. (Shunt resistor of 250 is
required.)

Power supply voltage: 21.6 ~28.0V(30mA MAX)
Terminal No.: @)(+), G(-)

Example of ZT1000 (2-wire temperature Transmitter Connection)

-®__ ©®+
o
®
L,
TC RTD

Note: /LPS is not available if digital communication is simultaneously
performed, overlaying the signal line.

For the hghtloader (setting card), there are some parameters which
cannot be used due to the expansion of functions or performance of the
UT37/UT38 digital indicating controller. The parameters that cannot
be used are those marked “(BE) Added” in the operation parameter list
(P.28 to31 ) and the setup parameter hist (P.44 to 47) in this manual.
In addition, the parameters marked “(E) Changed” can be used but

changed parts cannot.
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11. STANDARD SPECIFICATIONS

Input: Universal Method (Input Type Selectable)

Input sampling period:
Input accuracy:

Input resistance:

Permissible signal source resistance:

Permissible wiring resistance:
Permissible input voltage:

Noisc rcjection ratio:

Filter:

Measured input bias:
Thermocouple standards:
RTD standards:

Display function
Display contents:

Process variable display:

Setpoint or parameter display:

Deviation monitor:

200 ms
+0.1 of F.S. =1 digit
(Accuracy is different according to input type/range)
Refer to GS5B4B7-02E, GS5B4B8-02E
Thermocouple input IM£2 or more
Voltage input Approx. |MQ
Thermocouple 25082 or less
Volt'age 2k€2 or less
RTD input 10€2 orless/wire
Thermocouple. DC voltage/current input
within £10V
Normal mode 40 dB (50/60Hz) oy morc
Common mode 120 dB (50/60 Hz) or more
OFF. | to 120 sec (first order lag. OFF: no filter.)
—100.0 to 100.0% of measuring span
[EC/DIN (U and L)/JIS
IEC/DIN/JIS 89 JPT100, PTI00

Process variable (PV). setpoint/parameter, status lamps
(6)

4-digit, 7-segment LEDs (red)

3-digit + 4-digit, 7-segment LEDs (red)

(variable from EU (0%) to EU (100%))
EU(0%)S~EU(100%)S changeable

Green LED lights when deviation is within£1.0 of F.S.
[f deviation exceeds this range, Orange LED lights.

Setting Specifications

Setting range
Measured input:
Target value (setpoint):

Setpoint high and low limits:

Proportional band (P):
Integral time (I):
Decrivative time (D):

Within instrument range

0 to 100% of the range

0 to 100% of the range

0.1 10 999.9%

OFF, | to 6000 sec (OFF: Integral action is OFF)
OFF, | to 6000 sec (OFF: Derivative action is OFF)

Setpoint Resolution for Process Input

Thermocouple input
RTD input

1°C or 0.1°C (1°F or 0.1°F)
0.1°C (0.1°F)

Target Value (Setpoint) Selection

Number of sclectabic scipoints: 4

Numbecr of PID scttings:
Setpoint selcction:

4 (1o be sct for cach setpoint)
Voltage-{rce remolte contact
(External contact rating: 12V DC or more, 10mA or

morce)




UT37 Output: Universal Method (Output Type Selectable)

Output type:

Relay output contact rating:

Voltage pulse output:

4 to 20mA DC output:

Cycle time:

Output high and low limits:

Time proportional PID (relay output)

Time proportional PID (voltage pulse output for driving
external SSR) '

Continuous output PID (4 to 20mA DC output)
ON/OFF (relay output)

250V AC, 3A (resistive load)

ON voltage Approx. 12V DC or more

(load resistance: 60Q or more)

OFF voltage 0.1V DC or less

Load resistance of 600Q2 or less, accuracy of £0.3% of
F.S., output Llpdating period of 200 ms

I to 240 sec (relay and voltage pulse output)

-5 1to 105%

UT38 Output: Position Proportional PID Output Only

Output type:

Relay output contact rating:

Feedback resistance:

Position proportional input resolution:

Dead band:
Relay gap:

Position proportional PID relay output
Output updating period 100 ms

250V AC, 3A (resistive load)

100£2 to 2.5KQ (arbitrary)

0.15 (display)

1.0 to 10.0% (of position signal span)
0.1t00.5%

Output action selection:
AUTO/MAN selection:

Output velocity limit:
Other functions:
Isolation:

Direct/reverse action selectable

Balanceless, bumpless selection

0.0 to 100.0%/sec (0.0%/sec means OFF.) )
Auto-tuning, key lock, input burn-out, and &E@
Measured input and contro! output circuits are isolated
from each other.

Alarm Function

Setting content:

Alarm value:
Number of settings:
Output:

Display:

Process variable high and low limits, deviation high and
low Himits, ete. (selectable forcach point from among 20
types. Timer function can be specified For a failure

diagnosis output or a FAIL output)

0 to 100% of the set range

242 (Optional Codes)

Relay output contact rating: 250V AC A (resistive
load)” (AL, A2)

LED lamp display on the front panel

Tr output contact rating: 24V DC and 50mA or less
(A3, Ad)
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Environmental Condition

Normal operating condition
Ambient Temperature:
Ambient Humidity:

Reterence Junction
Temperature Compensation Error:
Magnetic Field:

Warm-up Time:

0 to 50°C
20 to 90% R.H. (non-condensing)

0to 50°C: z1°C
400 AT/m or less
30 min or more

Effects on operating conditions

Ambient Temperature Eftfect:

Power Supply Variation:

Input stability

Within (x1uV/°Cor+0.01%/°C, whicheveris greater)
Output stability

Within (4 to 20mA DC ) £0.05%/10V
Input stability

Within (£1uV/10Vorx0.01%/10V, whicheveris greater)
QOutput stability

Within (4 to 20mA DC) £0.05% 10V

Transmit/storage conditions

Temperature:
Humidity:

-2510 70°C
510 95% R.H. (non-condensing)

Construction, Dimensions, and Weight

Construction:
Mounting:
Cuase:
Dimension:
Weight:

Dustproof, drip-proof construction (front panel)
Flash mounting

Plastic molding (ABS resin)

96W x 96H x 100D mm

Approx. K¢

Safety Standard

CSA C22.2 No.142
UL 508




General Specifications

Insulation resistance: Between each terminal and ground: 20 M&2 or more at
500 V DC
Withstand voltage: Between power terminals and ground:

1500V AC for | min

Between input terminals and ground:
1000 V AC for | min

Between output terminals and ground:
1500V AC for | min

Supply voltage: 100 to 240V AC (universal power supply)
(permissible supply voltage range: 90 to 250V AC)

Power frequency: 50/60 Hz common

Power consumption: Approx. 12 A (100V)

Memory protection: Nonvolatile memory

Recovery from Power Failure

Power failure of 2 sec or less
Instrument continues normal operation as if there were
no power failure.
Alarm with standby action enters standby action
Power failure of more than 2 sec

Alarm Alarm with standby action restart at the status of standby
Setting parameter Resistered
Auto-tuning Canceled
Control For RST -0
Operation continues before power failure
For RST = |

Controller enters MAN mode
Control output is preset output valuc
For RST =2
Operation continues before power failure
Control output is preset output value

[ power failure occurs during sctting using a key. crror code XXZ4  may appear.
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