Instruction

Manual - UT15/UT14 |
. Digital Indicating Controller

YOKOGAWA ¢



Instruction UT15/UT14
Manual

Digital Indicating Controller

CONTENTS

1. WHEN YOU RECEIVE THIS INSTRUMENT..... ccccccecerereceaaauaann. 2
1.1 Checking ACCCSSOTY | £ ¢t R IR R R AP 2
1.2 Verifying Product Specif'catlons ................................................ 3

1. 3 Verifying Measurement Input Type and Control Qutput Type «-+-+-++---+-- 3

2. BEFORE BEGINNING OPERATION -+ cvccertrsruerueramrueeinsereeensennn. 4
3. INSTALLATION - ceeeeentesustarmmiuiuiituetaeeatntneraanenaaeraeraeneraens SP 5
3.1 Insta"ation Location ............................................................... 5

3. 2 Installation Procedure «-cc e tterrtttiiiiiiiiiiiiiiii i it ittt e ti ettt teaaaaaa, 5

3. 3 Outside Dimensions and Panel Cutout Dimensions ---+++«=vreeeeeeeeinaann. 6

A, WIRIING ccccvceemntemantamaaaattttiittt ettt e et tatatteaeaetaeeaeeieannneeaanns 8
4.1 Wiring Procedure «+-««-«=+++tssseeeeuaeureiamiamiamanniinns et taeettaeeneenaanaan 8
4.2 Cautions When Wiring ............................................................ 9

4 3 Terminal Wiring Diagram ............................................................... 10

5. FRONT PANEL DISPLAY AND USE ‘ccctcteraattaniiiiiiiiiiiiiiieiiiianaan. 14
6. OPERATIOINS v cteneennnuanittettteaeaaaeattteaeertereeesreseenreeeeeeerannnas 16
6. 1 Normal Display Panel and Operating Parameter Setting Display Panel-«-+------ 17

6. 2 Basic Principles of Key Operation ................................................ 18
6.3 Ky LLOCK «v+v v e mmmere ettt ettt 19

7. OPERATING PARAMETER SETTIING -«-cccccvrevrreraaatteiiaiiiiiiiiinanns 20
7.1 Alarm Setting Procedure - - rvetre et i i i ittt 22
7.2 “Super” Function ON/OFF Selection Procedure ««-««:«+sssareeeseeeessnnenn 26
7.3 Auto Tuning Start (ON)/Stop (OFF) Procedure «----c--eccceeesmammiaarnnn 28
7.4 Proportional Band (P) Setting Procedure - ccrcreeriaeiiiiiiiiiiiiiiiiiiiaaen 30
7.5 lntegral Time (I) Setting Procedure ............................................ 32
7.6 Derivative Time (D) Setting Procedure -« -+ etteretetoeatasearocaasosaancnnns 34
7.7 Other Operating Parameter Setting Procedures «---«-+seeseererernccncancens 36

8. SET POINT SETTING -+ vtoveeeerereeeetaaeeaamaneeaiaaieenns e eeieeiee, 40
O, OPERATION ccvvvveeereretetmmtutatonnaaeereerenntssssnnneeesannnananaaannn 42
10. MAINTENANCE -+ cevveeeeeeeanaans e 44
10. 1 Replacement of Rubber for Dustproofing «««-cc--cvevevmmereiiiiiii.. 45

10. 2 Contro!l Qutput Relay Replacement «:c-cereereeannmaiiiiiiiiiiiiiiiiien, 45

10. 3 Error Display +«teeeorereeseentttimiataatiaiiatiiataiaiiiieinaeaaanans 46
Appendix 1 Input/Qutput and Control Action Change Procedures ««ooeoveeveveenss 48
Appcndix 2 Kcy Lock Sctting ProceduUre - s ereeertrareeieiiiieietiariatenarananannan 52
Appendix 3 Sct Up Para"lctcrs ............................................................ 53
Appendix 4 Parameters (Including Sct Points) Summary -o-oooveveeecnnniai oL 63

YOKOGAWA € IM 5B4A7-02E

Yokogawa Electric Corporation 3rd Edition



1. WHEN YOU RECEIVE THIS INSTRUMENT...

Thank you for purchasing the UTIS or UTI4 digital indicating
controller.
Please read this “Instruction Manual™ carefully. and use the

instrument correctly.
Diagrams in this “Instruction Manual” mainly show the UTIS5. but
the handling of the UT14 is exactly the same. '

Notes on Handling the UT15 and UT14

Paaa ~ e,

Cleaning of the front panel, key switches. etc., should be limited
to wiping lightly with a dry cloth. v
Do not use any solvents such as alcohol, benzene, etc.
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1. 1 Checking Accessory Items
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Check that all of the following items are present.

* UTIS5 main unit or UT14 main unit -----ooeeeeereeenennnn I unit

* Bracket (installation h'drd\h"dre) .................. eererianiaa, 2 pCs.

. Uni[ Seals (labelS) ................................................. | Sheet
* Instruction Manual (main text) == -coveererireeernnnnninn., I copy
* Instruction Manual (communications volume) «+---veeveeee | copy™

* Included only when option /RS422 is specified.



3. INSTALLATION

3. 1 Installation Location

Install the instrument in a location that meets the following criteria.
(1) Little or no mechanical vibration.
(2) No corrosive gases.
(3) Minimal temperature fluctuation, and near normal temperature (32
°F to 122°F)
(4) Not directly subject to radiant heat.
(5) Not subject to strong electromagnetic fields.
(6) No direct exposure to water.

3. 2 Installation Procedure

(1) Insert the instrument from the front of the panel.
(2) To fasten the instrument to the panel, use the accessory installation
brackets provided. Take care not to overtighten the bracket screws

~

VAN

PO ' 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 BE-
YOND 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
[.43mm OU UNE PLAQUE D'ACIER SANS REVETEMENT DE
[.omm SE PROLONGEANT SUR AU MOINS 150mm TOUT AU-
TOUR DE L'APPAREIL. ‘
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3. 3 Outside Dimensions and Panel Cutout Dimensions
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Unit: mm

(approx. inch)

(4.61)
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(3.61)

91.6 maximum

{(3.45)

- 91.6 maximum (3.61) -
113 maximum -

(Panel thickness)

1w l0”
(0.04 o 0.39)



1. 2 Verifying Product Specifications

Verify that the product delivered agrees with the model code ordered.

Model/Option Code Table

Model Suffix code Description
UT1S oo Digital indicating controller
Style code | kA Style A
/RET Measured value retvransmission output

Option codes -
: /RS422 RS-422A communication interface

Model Suffix code Description
UT14  [rrerrrereeecareeneen: Digital indicating controller
Style code * A Style A o
Option codes. There are no option suffix codes for the UTI4.

1. 3 Verifying Measurement Input Type and Control
Output Type

O Unless otherwise specified, the UTIS5 and UTI4 are shipped from
the factory set up as follows:
Measurement ‘input range code: 0 (thermocouple type K, —200 to
1200°C) ‘
Control output type code: 0 (relay output)

O The controllers are shipped from the factory with the control action
set up for reverse action.

OIf you need to change any of these settings to use this instrument,
see Appendix I, [Input, Output, and Control Action Change

Procedures] (p.48).




2. BEFORE BEGINNING OPERATION

Prepare for use according to the flow chart below.

l _ Installation l See p. 5.
I Wiring ' INote I See p. 8.

y

Setting set up I See p. 53

parameters

Y

[ Setting Qperatlng J Note 2 See p. 20.
. parameters

Preparation before operation

|

Setting set point ] Note 2 See p. 40.

l’

Operation See p. 42.

Note I: 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 Appendix 3 and 4.
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4. WIRING
4.1 Wiring Procedure

When wiring, see Section 4.3, “Terminal Wiring Diagrams,” and
observe the following precautions. ..
(I') In the case of thermocouple input, use the proper thermocouple
extension wire type (compensating leads).
(2) For RTD input, use wiring having low conductor resistance, and
no significant differences in resistance among the three conductors.
(3) ‘For power supply wiring, use a cable or wiring with characteristics
equal to or better than 600 V vinyl insulated wire (JIS C3307).

If necessary, insert a noise filter in the power supply circuit.

(4) The ground conductor should have at least a 2 mm? crosssectional
area, with resistance to ground not exceeding 100 Q@ maximum.
(5) Plan the input circuit wiring so as to avoid noise pickup.

(a) The input circuit wiring should be kept as far away as possible
from power and ground circuits.

(b) Use of shielded wire is effective against noise due to electrostatic
induction.  If necessary, connect the shield to the ground
terminal of the UT15/UT14. (Be careful that this does not
result in a two-point ground.)

(c) Use of conductor pairs twisted with a short and constant
spacing between twists is relatively effective against noise due
to electromagnetic induction.

(6) For connecting the wiring to the terminals, we recommend use of
crimp terminal lugs (3.5 mm screw) with insulated sleeves.



4. 2 Cautions When Wiring

(1) There is no fuse or power supply switch in this instrument.
If required, these must be provided separately. :

For fusing, use time-lag fuses with a rated voltage of 250V, and a
rated current of 1A.

(2) If a load exceeds a relay output contact rating (control output: 250
V, 3 A AC resistive load; alarm output2350 V AC, A resistive
load), use an auxiliary relay to turn the load on and off.

(3) If using an inductive load such as an auxiliary relay on a relay
contact output, connect a diode (for DC) or an RC filter (for AC)
in parallel as a surge suppressor circuit to suppress sparking.

© For DC relay - ®For AC relay

External AC
UT15/UT14 External DC uUT15/UT14 power supply

-~ power supply

l
r/
S - :

=~

- mam e’

UTI15/UTI14 Relay UT contacts Relay RC filter circuit

contacts (Use a relay with . (Use a relay with  (Connect directly
coil rating not C'O ¢ directl coil rating not at the relay coil
exceeding the (Connect frectly exceeding the terminals (socket))
UT/15UT 14 at the relay coil UTI5/UT14

contact capacity) terminals (socket)) contact capacity)
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4. 3 Terminal Wiring Diagram

4. 3. 1

(note)

For 4 10 20
LmA DC output

For voltage
pulse output

—et]

—of}

P

UT15 Terminal Wiring Diagram

(Note) As the process input and
~ control output types for the UT
‘15 can be freely changed, use
the terminal connections match-
ing the input and output types

being used.

Set point selection _
3]

SP:when OFF ,‘ ¢
SP2:when ON tt [i_]
o

Selector contact
capacity:

12V DC or more.
10mA or more

e

For voltage
(V) input

For RTD input

&

i

PT1000 '_\[{;]
g
H[’_éz;l

(note)

For thermocouple
input voltage mV

TCmV
Lot

O - =@ [ -[QA|
R 1 =g Ul
s ' n 3 Un X
Ok =0 176
[OHITIOE g f=[&
[ g ” S

UT15




Retransmission output

. 4~20mA DC

(option)

L]

IR

LY i

HEIIEI B! 2

X i:) W 11|32 _JUu

o

R Lo

I®I?zs Yl

R

Y
: +TX—>
-'l'X—*
+RX*"
B 1
-
e

¢ Rsq22
1

Communications (option)

For relay
contact output

- AL

13— ALl
'

A}~

11

{Note)

Control
output

Control output relay contact
capacity: 250 V AC, 3A
(resistive load)

Alarm
output

Alarm output relay contact
capacity: 250 V AC, 1 A .

.

(resistive load)

0

—
- = qw

]

Power supply used:

90 to 250 V AC

Power/
Ground

(universal power supply)

50/60 Hz common

Utis
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4. 3. 2 UT14 Terminal Wiring Diagram

(Note) As the measurement input
and control output type for the
UT14 can be freely changed, use
the terminal connections match-

ing the input and output types
being used.

(Note)
For 4 to 20 For voltage pulse
. mA DC output output
Control —® —0
output q] C:J
— J
Set point selection
;—»
SP:When "OFF" ’ -
SP2: When"ON™ t{ )
a
Selector contact
capacity:
12V DC or more,
IOmA or more £
Ve N\
For voltage For RTD i ‘
(V) input or Input
V DC '__,@ PT1000Q _.\@
R ' i

0

g

u
.

For thermocouple

(note)

input voltage mV

TC mV
<o
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(note)

For relay
contact output

Control output

Control output relay contact
capacity: 250 V AC, 3 A
(resistive load)

4

Alarm butput

Alarm output relay contact

capacity: 250 V AC, 1 A
(resistive load)

QD

| (] Power / Ground

Power supply used: 90 to 250 V AC
. (universal power supply)

50/60 Hz common




1

4

S. FRONT PANEL DISPLAY AND USE

®® O Do @

rr v ¥ \ ? (¥ 7 T )
ALY AL2 out AL AL2 out
o 0 o o o© o
PV °C
—@®
. : |
- L b
sP
Ocom SP (——-@ | @ .
7)—> 2 ‘ _ CAT (—_@ ary
OAT 6"@ arm J p ’
c > | I
SET
ENT
: ) 1 .
L YOOGAMA ¢ | - momoJ
Key Function
D) * Used to switch between the normal display panel (measured
SET variable display) and operating parameter setting display panel.
ENT (Pressing and holding this key for 3 seconds or more
switches between the two displays.)
* Calls up the individual operating parameters one by one
(Set/entry) in sequence.
key * Registers (enters) numeric values and changes.
G Used to change the displayed value of the set point or any
(7 ) . )
=) operating parameter. The -)(down) key decreases the
.-?1 value. and the T ZXJlup) key increases the value. Although
when one of these keys is pressed the numeric value increments
Numeric \| or decrements in units of one, holding the key continuously

(

value keys

)

causes the rate of change to increase.

<
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No. Display Function
AL -
T O Lights when alarm I is occuring.
(Alarm 1 lamp)
A2
2 O Lights when alarm 2 is occuring. i

(Alarm 2 lamp)

ouT

Monitors the control output.
@ For relay or voltage pulse output, lights

€ O with output “ON”.
(Control output ® For 4 to 20 mA output, flash pattern changes
monitor) according to percent output.
PV =i | C © Displays the measured value (PV).

(Measured-value
display

® During operating parameter setting, displays the
parameter symbol.

©

-
-
-
X
X
-
-
-

SP|

'
-
'
-
'
-
'
-

(Set-point
value display)

® Displays the set-point value (either main -
or 2nd) currently in use.
(During operating parameter setting, displays
the parameter numeric value.)

O AT

(Auto tuning
execution
indicator lamp)

Flashes while auto tuning is occuring.

SP2

2nd set point
in -use
indicator lamp)

Lights during operations with the “2nd" set
point.

O COM

(Communication
indicator lamp)

o Lights while communications (RS-422A)
are in progress.

@ Flashes when there is a communication error
(parity error. framing crror).

* The COM lamp is provided on the UTI5 only.
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6. OPERATIONS

/

?NNNWNWW Notes on Key Operation

(U The keys on this instrument have been designed with tactile
feedback, and will click when pressed. Press firmly with
your finger until you feel this click.

—
NSNS NN NS

cause failure of the key.

SN N N R A AN NN N AN NN AL A NAANANAANNANNNAANL A AAAAA

e (@ Never use a sharp point to press the keys, as this can
g
S

M i e i e N N N N N N N PP P i o)



6. 1 Normal Display Panel

Setting Display Panel

17

and Operating Parameter

The UTIS and UTI4 has two major display modes. Switching between
these display panels is done by holding the & key depressed for three or
ENT

more seconds.

3
s our )

Normal display panel

. ax )
=
L \oocw-\QJ
PN
SET
ENT

1
—)

w{ el J:_-\~

S =
L voocmn’)

- |

The measured value is displayed in
the measured value display area.

The set point value is displayed in
the set point display area.

¢ When this display panel is presented g
the set-point can be changed. 3

NSNS A AN A A,

Push this key and hold for three seconds or
more to alternate between these displays

Operating Parameter setting
display panel

The parameter symbol is displayed in
the measured-value display area.

The parameter setting is displayed in
o oo :: the set-point value display area.

When this display panel is on display
the operating parameters can be
changed and entered.
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6. 2 Basic Principles of Key Operation

SETT key

3 seconds or

more or no

operations
for I minute

Oor more

A

(6]

(]
( Power ON )
. y »

Normal display panel

Measured value (PV) and set

point (SP) disptay panel o
Set-point (SP) value can be
changed.

SNE{ key, 3 seconds or more
’ ’\/W\AM/\-/\NW\MAM

Operating Parameter setting display panel

® Alarm value setting >

® PID settings 15 ——

® Other operation settings =
- (4
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@ When power is applied to the UT15 or UT14 it displays the normal
display panel.
(After power is turned ON, the model, input range code, and output
type code are displayed in the measured-value display area for
approximately 2 seconds before the normal display panel appears.)
@ The normal panel displays the measured value (PV) and the set-
point value (SP).
The set point can be changed by pressing the [&] or fz] key; this
will cause the decimal point to begin flashing.

The new value will take effect when entered by pressing the SET key.

© Pressing the CE% key continuously for 3 seconds or more while the
normal display panel is shown switches the display to the parameter
setting display.
O Subsequent depressions of the % key (for less than 3 seconds) step
- the display sequentially through the individual operating parameters.
©® The @and @ keys can be used to change the settings (displayed
values) of the individual operating pafameters.

(The decimal point will be flashing while a change to one of these
numeric values is in progress.) After changing a setting, press the

SET k i
SET key to enter it.

® When either of the following is done while the operating parameter
setting display is present the display returns to the operating display
panel.

. ZEETT key is pressed continuously for 3 seconds or more.
» No operation is performed for 1 minute or more.

6. 3 Key Lock

To protect important data, the UTIS and UT14 have a key lock
function No key operations can be performed when the key lock is
engaged.

The procedure for placeing the controller in the key lock state is
described in Appendix 2 (p.52).
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7. OPERATING PARAMETER SETTING

This section describes procedures for setting the operating parameters.
When you are entering these settings you will find it convenient to open
Appendix 4, "Operating Parameters (Including Set Points) Summary”

(P. 64 and 65) as shown below.

Operating
, Parameters
=l summary

...... o S - /\I/’\j

-
-—

r

Notes on Operating Parameter Setting

_ . (-
Note 1: To enter these settings, press the SET key for three seconds or more

continuously from the normal display panel, as described in Section
6. 2, “Basic Principles of Key Operation”, to call up the operating
parameter setting display panel.

Note 2: When on/off control is selected, the types of operating parameter setting
selections (symbol displayed) that appear differ depending to the
control output chosen (see Appendix 1). (See figure at right.)

Note 3: « If the entry of one operating parameter has been completed and no

additional operating parameter entries are required, press the%)key
N

for three seconds or more to return to the normal display panel.

(If no key operations are performed for | minute or more, the
display automatically returns to the operating display panel.)

« If other operating parameter entries are required, press the 2er
key once for each parameter to step to the correct item display for
the required parameter. When setting individual parameters see the
detailed setting procedures (p.22 through p.39.).
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Normal Set point entries may -be

. _ done from the normal
display panel display panel.

Press

(- '
SET key for 3 seconds or more.

For PID control For on/off control
y v
1 ¢ R
L | V¢
4 v
1 0 1
) Vo
v v_
= L
po T B e
Y v ?
1) Dol NT
= ENT o Tt
v v
I = 1
) 1 L.
v v
‘ I
{ e
v
Ll See Appendix | (p. 51) concerning
4 the procedure for changing to on/off
=T control.
v
"~ *
|y
4
g | x| is displayed for
0 e |
v time-proportioning PID output
gl | (relay, pulse) only.
Py =
2
N g
(__(
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7. 1 Alarm Setting Procedure

7. 1.1 Alarm 1 (A1) Setting Procedure (' see ap;ﬁendix 3 for
selecting Alarm type), comes from factory as High Limit

Alarm.
@ ( ~ o ﬁ ) From the normal display panel
6 © o (measured-value display), press
D :
L,‘-, ( j the 251 key for 3 seconds or
Py ,-‘ ’ <

more continuously.

(The display should appear as
| at left. Verify that [R{ s

OocomM sP
= ) displayed.)
=7
mQJ

(= = — .
@ - out W _ Using the ﬁ 2 iland ‘i ~~ ikeys,

set the alarm | setting to the

0~ required value.
”[n K ]t
ocou  eell VU ] ) .
e H_N_"_-'.gg The decimal point will flash.
oAT 71N If you return to the value in
- amw

effect before changes were made,
the decimal point will light or

chr“: @j disappear. (when integral number) = -




23

( ) )
f h Press the gET key once.

This completes the setting.

w[ = " J‘c (Note)
=011 < The decimal “point lights or
OcoM Sl (| T | disappears.(when integral number)
LOAT oo
| G
- ==
- YOG & |

Note: See "Note 3" of the "Notes on operating Parameter Setting” (p. 20).

O Alarm 1 (Shipped as high limit N.O. Alarm) (A1)
If the measured input value (PV) exceeds the alarm setting, the alarm
turns ON, and the alarm relay closes. The alarm is cancelled when
the PV drops below the alarm setting by the alarm hysteresis width.

Hysteresis [EU (0.5%) S]

-
Alarm | ON (relay closed)

Alarm | OFF (relay open) [ T

Measured input value (PV) Alarm sctting
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7. 1.2 Alarm 2 (A2) Setting Procedure

Shipped from factory as low limit alarm.

®

oA mj
ENEE)
\ moJ

|

See Appendix 3 for selecting alarm action.

(( o o oot —\) ® From the normal display panel
) ° (measured~value} display), press
p—— o )
w[ :_’:’_1 ]t the BR} key continuously for
= three seconds or more to display

the alarm 1 setting display panel.

- c£2ED | -
> © Then, press and release the SeT

key once more.
(The display should appear as

at left. Verify that[R2 | is
displayed.)

Using the - and i@ keys,

set the alarm 2 setting to the
required value.

[ The decimal point will flash.

If you return to the value in

effect before changes were made,

the decimal point will light or
disappear. (when integral number)
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-
) Press the key once.
NT

©)

—

A2 ouTt
° ° This completes the setting.
i ¢ (Note)
==

= The decimal point lights or
. 4 . .
ocom : disappears.(when integral number)

OAT

\_ aw )
)
__ Yoo ¢ |

Note: See “Note 3” of the “Notes on Operating Parameter Setting” (p.20).

O Alarm 2 (shipped as low limit N.Q. Alarm) (A2)
If the measured input value (PV) falls below the alarm setpoint, the
alarm is turned ON, and the alarm relay closes. The alarm is
cancelled when the PV rises above the alarm set-value by the alarm
hysteresis width. '

Hysteresis [EU (0.5%) S]
Alarm 2 ON (relay closed) .

[ Alarm 2 OFF (relay open)

_—
Alarm set-value Measured input value (PV)
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7.2 “Super” Function ON/OFF Selection Procedure

| Note: « Cannot be selected when on/off control is in effect.
* “Super” takes effect only with PID control. It has no effect with P,
PI, or PD control.

~ \ ) . :
@ (f . o ) From the operating parameter
°e setting display panel, press the
wt:' :- J.C SET kcy. several times to come
—— to the display in the figure at
left.
Ocom s> (Verify that §C l is displayed.)
L °AT o
—— —
(= SlE)
YODGANA ¢

—)
@ W ST oyt ) Use the @and ﬁ e ;)
— keys to display either “ON"
Wt-’; or “OFF in the lower indi-
— cator.
g g & ”The decimal point begins
[ owr / flashing. If you return to
— the value in effect before
the change, it disappears.
)
E
- ;

@  Press the %;f key once. This completes the setting.  (Note)
The decimal point disappears.

Note: See “Note 3" of the "Notes on Parameter Sctting™ (p. 20)
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O Effect of “Super”
This function suppress overshoot.
[t is particularly effective.
» To suppress overshoot.
* To shorten rise time.
* Where there are frequent load changes. (process upsets)
 During setpoint changes. :
Super controls overshoot by using a fuzzy logic inference algorithm.

p Response without “super™
3
& = ,[l‘ Set-point value
g a 14 -~
=9 5 !
o = /
T 1 Response with “super”
o 4
)
~d
)]
—> Time
o —
<) o Response without “super”
—
S 3 .
=9 = / Set-point value
W — ’—\\
L g , -
[§} L
& N\ e
= Response with “super™
o T
=
Bt
=
b
2
_ —> Time
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7.3 Auto Tuning Start (ON)/Stop (OFF) Procedure

Note: Auto tuning cannot be started when on/off control is in effect.

@ (1 . g ) From. the operating parameter
° o ° setting display panel, press the
1) SeP key several times to
"= © & e "
: come to the display in the
figure at left.
Oocom sP —
=2 o , (Verify that [RE | is dis-
[ OAT oo played,)
| G S
=
YO0 o

=N ) '
@ [ 4 = < ) U= =
— keys to display either "ON"™
w{ L) ]C or “OFF™ in the lower
J (™ indicator.
[¢]
R4 G = Ty N <—E¢ The decimal point begins
oar /N J flashing. If you return to
— = the value in effect before
the change, it disappears.
| G ——
L = =3

(3) Press the 2kt key once. This copletes the setting. (Note)
The decimal point disappears.
The O AT lamp will be flashing while auto tuning is being executed.
Note: See “"Note 3™ of the "Notes on Operatmg Parameter Setting™ (p. 20).
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UT15/UT14 Auto Tuning Procedure
At the time that auto tuning is started (AT = “ON"), the control output

for the UTI15 or UTI14 will go to output high limit. The condition
output (OP) output high limit is then maintained until the measured
value (PV) reaches the set point (SP). Subsequently, whenever PV >SP,
the OP is sent to output low limit. As shown in the figure below, the
OP 1s sent to output low limit. As shown in the figure below, the OP
value is then caused to repeat this alternation between output high and
output low according to the relative magnitude of PV and SP three
times, and the PID constants are determined automatically by the
response of the control object. Consider the product and possible
implications before initiating the autotuning sequence.

PV
i % ' Peak
/SP - -/
| | N N
A
PV ! | A
{ { ! 1 ! 1
\ : | | : : ;
! X : 1 b
i ' | 1 : |
: | 1 | i {
A l i \ | b
AT“ON" | ' ! | Lo
| i t ] 1 1
: f ! ! o
| R
T + 1 . : foot —»—t
1 | I 1 1 ! I
| ; \ ! | ;!
| ] : : A : 1
A ' : : ! : 1 :
1 1 1 t |

Output high limit p~= =~~~ e —,—— e

Output low limit po e o L ) ___ ————l L.
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7. 4 Proportional Band (P) Setting Procedure

Note: The proportional band setting display is not available when on/off
control is in effect.

o )

RO = From the operating parameter
setting display panel, press the
(] ser key several times to come

PV '- ol ENT . ]
to the display in the figure at

left. :
‘ocom  se ! (Verify that : 2 ] is displayed.)

Pz '8 ‘e
=

2 ) =
@ | 5 oa o R Use the [T~ and <
keys to set the proportional
WU_G j.c band to the required value.
ocou sl =WV Y The decimal point begins
SP2 — € .
71N flashing. If you return to
oA p— the value in effect before
= 5 the change, it remains lit
continuously.
D s ¥ R
Lm () (&)
_ AY

@ Press the EEJ key once. This completes the setting. (Note)
The decimal point remains lit continuously.

Note: Sec “Note 3" of the "Notes on Operating Parameter Sctting™ (p. 20).
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O What is Proportional Band (P)?

The control algorithm that generates a linear control output
proportional to the deviation is called “proportional action™ (or,
“P” action). In proportional action the amount of change in the
measured value (or deviation) is expressed in percent of span that is
required to cause the control output to change from 0 to 100% is
called the proportional band. ,

In general the output will be 50% when the measured value and set
point are exactly the same, But this may be adjusted using manual
reset. Proportional action makes it possible to eliminate the output
and PV fluctuations that are a shortcoming of on/off control.

Direct action

100%
5
.S' S50% ‘
o Reverse action
0%
A Measured value or deviation
Setpoint

Proportional band (P)
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7.5 Integral Time (I) Setting Procedure

Note: The integral time setting display is not shown when on/off control is

selected.

® [

ocom

OAT
-

o )

=

>

@ (7

o]

(e}

EWEE)
g—m W’J
( ALt AL2 Ogr

=y

From the operating parameter
setting dx.spla), press the SET key
several times to come to the
display in the figure at left.

(Verify that ¢ | is displayed.)

| Use the @f and l@

keys to set the integral time

to the required value.

<«———| The decimal point begins

b ¥ ]
Oocom sP ,:“...“.—”/ﬁ
72 ~—
71N
__ OAT GINJ
Nt 7 (S )
e

flashing. If you return to
the value in effect before the
change, it disappears.

@) Press the 2:5; key once. This completes the setting. (Note)
The decimal point disappears.

Note: See “Note 3" of the “Notes on Operating Parameter Setting™ (p. 20).



O What is Integral Time (I1)?

With P action the measured value will not necessarily become equal
to the set point, and a deviation will usually be present. The control
algorithm that applies changes in output as long as a deviation
exists, so as to bring the deviation to zero, is called “integral
action” (“I1” action). v _

When integral action is used, the parameter that determines how fast
the output will change in correspondence to some amount of deviation
is referred to as the integral time, and the shorter the integral time,
the stronger the integral action (the greater the output rate-of-change).
I action is usually used together with P action as PI action, and the
integral time (I) is the time required, after application of a step
input, for the output change due only to I action to become equal to
that due only to P action.

o
.2
= e
E .
a) PI action output
! Due to I action only
/Output = 1—go><e>< %
:g. Due to P action only
3 = 100
O - Output = p Xe

Integral time
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7. 6 Derivative Time (D) Setting Procedure

Note: The derivative time setting display is not shown when on/off control

is in effect.
(7 =) : .
@ W oor ) From the operating parameter
o] .
setting panel, press the SET key
I | c sgveral times to' come to the
L.t ) display in the figure at left.

(Venify that {o’ | is displayed.)

O com s 1
250

L OAT ) m)
| G Y )
E S=]
) \ooc.nmoj
— \ ) )
@ | W o ) Use the and [
keys to set the derivative
w[ ﬂ‘-: }.c time to the required value.
punt ]
Ocom s C"...U_l./5< The decimal point begins
oxr 71N flashing. If you return to
- o the value in effect before
< > the change, it disappears.
[
SET
ENT

@ Press the éﬁ}( key once. This completes the setting.  (Note)

The decimal point disappears.

Note: See “Note 3™ of the “Notes on Parameter Sctting™ (p. 20).
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O What is Derivative Time (D) ? ,
If the controlled object has a large time constant or dead time, with
P or PI action alone there will be cases where the response will be
slow, overshoot will occur, and the control system will be unstable.
In order to achieve faster response and more stable operation in these
cases one uses derivative action ("D action) to apply an output
component proportional to the input (deviation) rate-of-change.
D action must always be used with P action or PI action as PD or
PID action. :
What we call the derivative time (D] will be that time required with
PD action, if a ramp input (constant rate-of<hange input) is applied,
for the output due to P action alone to become equal to that due to
D action alone. The longer the derivative time, the stronger the
derivative action.

c
2
3
>
L
a >
PD action output

_— P
= Output due to P action only
Q. .
5 Output due to D action only
®)

]

Derivative time (D)
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7. 7 Other Operating Parameter Setting Procedures

® The other operating parameters are as follows:
» Manual reset value (MR]
* Cycle time (CT)
* On/OfT control hysteresis (HYS)
* Main set point (SP]
-+ Sub set point (SP2)
s Measurement input bias (BS)
® These parameters should be entered after displaying the setting
display panel for the individual parameter as shown below. (Use the

—_

ser key.)

ENT . .
The setting procedure is the same as steps @) and 3) in Section. 7. 1,
“Alarm Value Setting Procedure” (p.22 and 23).

7. 7.1 Manual Reset Value (MR)

(7 ) Enter this parameter from the
( a2 oy setting display panel at left.
- " Verify that | =~ (MR)
o ‘ :
is displayed.

ocom sp The manual reset value setting
SP2

panel is not displayed when
— arm ) on/off control is in effect.

=
VOOGN'A’J

O What is Manual Reset Value (MR)?
With P action or PD action alone the deviation can never be made
to be zero at all times. The residual deviation is called offset.
Manual reset is the output when PV=SP in steady state. (Integral

action is a function that performs this reset action automatically, it
1s referred to as automatic reset.)



7. 7.2 Cycle Time (CT)

(

[y
"L’- =

]t

sP2
[ oa WJ
==
SET [} v \
[ ser (=) C&]
YOrOGANA ¢
\ J

O What is cycle Time (CT) ?

When time-proportioning PID output (relay
output or voltage pulse output) is used, the
PID computation result is output as the
pulse width of an on/off signal.

The time proportion of this output in
percent corresponds to the ratio of the ON

time to the cycle time.

On time + Off time = Cycle time
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Enter this parameter from the
setting display panel at left. -

- (CT)

Verify that

is displayed.

is displayed only for time-

( The cycle time setting panel
proportioning PID output.

Cycte time —s
ton

p—

t off

|
,——On time —-

Off time

7. 7.3 On/Off Control Hysteresis (HYS)

)

ocom sP
P2
AT
_° @
DO b Y e
[ SET (=) (&)
ENT L= —— .
.

- -

O What is On/Off Control
Hysteresis (HYS) ?
The on/ofT control hysteresis
Is a “"gap” set as necessary
around the on/off’ action
point in order to prevent
control output chattering.

ON

OFF

Enter this parameter from the
setting display panel at left.

(HYS)

-
d
-

Verify that |

N
AN

-
'Ql

is displayed.

The on/off control hysteresis
setting panel is displayed only
when on/off control is in
effect. -

v On/off action

= ' point

1
|

HYS
-
________ {

é Mecasured
Set point
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7. 7.4 Main Set Point (SP)
( 1) Enter this parameter from the
ALY AL2 ouT ;
° ©° ° setting display panel at left.
,,,[::’ ::',t ]c Verify that | &5 /2 (SP)
= is displayed.

i
e (=200

OAT

e )

|

_—>
SeT

ENT

.

WOJ

7.7.5

Second Set Point (SP2)

(r W a2 out ) Enter this parameter from. the
° ° ° setting panel at left. Verify
ol = 0 T | that | & = = (SP2) is
=) . '
. displayed.
o 200
L OAT mJ
> ) )
E &)
L \OOGMOJ
Note 1: The SP and SP2 values set here can also be changed by the operating

Note‘ 2:

display panel operations described in Section 8, “Set Point Setting”
(p.40).

The UTI5 and UTI14 operate with the same PID constants regardless
of whether SP or SP2 is being used as the set point. It can be
expected that there will be cases where the PID constants obtained
when auto tuning is performed using SP as the set point will not be
optimum when operating with SP2 as the set point. In such cases we
reccommend that SP2 be used during preparatory operations (furnace
dryout, etc.) prior to beginning main operation. Note that if the PID
constants are obtained by auto tuning with respect to the SP2 (2nd
set point value), the relationships between SP and SP2 will become

- the*opposite of the above.
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7. 7.6 Measurement Input Bias (BS]

rﬁ ALY AL2 our jj
) o o _
— Enter this parameter from the
w[:—’ ’-’ Jn setting display panel at left.
—= Varify that | }= 5 (BS)
ocom sp is displayed.
(o~ am J
[Gn—— o W G
E =)
L !OOG&M\QJ

O What is Measurement Input Bias (BS)?
In cases such as where a difference has been observed between the
temperature at the sensor location and the furnace internal
temperature being controlled, that difference can be entered into the
measurement input bias as a compensating value. This allows control
and display to be performed using, as the measured input value, the
actual measured-input value plus the measured-input bias.
PV actual + Bias = PV utilized
For example, in the following case we would set BS = 7°C
* Furnace internal temperature (T 1): 1000°C
 Measured temperature (T 2) at sensor location: 993°C
» Range (full scale): —200 to 1200°C
(As this indicates, the entry can be input in the units in use at that
time.) '
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8.

SET POINT SETTING

_
( - oo )
o] (o] o
[ ol |
”[ (« 1 O_tJ:
oon = {G0)
g OAT arm
— —‘ (
E ==)
(@ 3\
Aé.)i A(l)z ouT W
o= 5
"[ (« ¢ a_cJ‘
oon o« JOO )
7I\Y
L OAT ey
[ ca— CHEED i D
{ = J
—

| or disappear
number).

Verify that the instrument is in
the orpating display mode
(measured-value display
panel).- :

Measured-value display

Set point display

Using the &%ﬂ and @

keys, set the set point to the

required value.

The decimal point in the setting
value display area will begin
flashing. If you return to the
value in effect before changes
were made, the decimal point
will either light continuously
(when integral
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- = O
©) W WAz oyt ) Press the SET  key.
— = = Entry of the new set point is
WL ,: :’ ’:Jt | completed.
ocoM - sp hov. (0 4 . . .
el QP I SURE The decimal point either lights
oar - continuously or disappears.
— (when integral number)

%’H
il

Notes:
1) If at step O the SP2 lamp is on, the set point setting will be for the

second set point. —
2) In step (3) be careful not to press the ST key continuously for three seconds

or more.( See Section 6.2, “Principles of Key Operations™ (p. 18)).
‘3) If at step (@ the geT key is not pressed and no key operations are

performed for one minute or more, the instrument automatically returns
to its state at step O (and the instrument operates as it would if step @
had never been performed). Thus the set point is not changed.
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9. OPERATION

B When you have completed the preparations described in Section 2,

~ "Before Beginning Operations” (p.4) you can begin actual operation.

M The UTIS5 or UTI4 will begin operating as soon as power is
supplied. The instrument should be set so that the operating display
is shown during actual operation. (See p.17). '

B To change the set point during operation, follow the instructions
on p. 40.

B To change operating parameters during operation, follow the
instructions on p.20 through 39.

B Switching between the two set points “main” and “second” can be
performed by opening and closing an external contact. (This
switching cannot be done using the keys.)

External contact OFF: Main @
External contact ON: 2nd (SP2 lamp on)
' K1

\ X2
’-——O/(.,L 7‘9 3 ‘_L__ External contact

X) 4 < switching terminals
5

B If an “error display” should appear during operation, see p.46 for
the action that should be taken. :



43

(When Power Is Lost During Operation

1) Momentary power outages in which power is lost for less than 20 ms

have no effect on UT15/UT 14 operation (operation continues normally).

1) *» When power is restored (after a power outage longer than 20 ms),

the operation in effect immediately before power was lost is
continued. _ ,

* The control output value will restart from 0% (for a 4 to 20 mA
output) or OFF (for a relay or voéltage pulse output).

« If a power outage occurs while auto tuning is in progress, auto
tuning is cancelled. .

* For about two seconds after power is restored, the input range
code and output type code are displayed in the measured value
display area.

* Even when power is lost, values such as set points, alarm values,
PID constants, etc. that have already been entered are maintained.

Note: However, if power is lost while a numeric value is being set using the
keys, error code £400 may be displayed in some cases. (See Section
10. 3, “Error Display” (p.46)




10. MAINTENANCE

If the operating display panel is not displayed on the UTIS5 or
UT14 when power is applied, take action according to the following
flowchart. If you suspect a serious problem, contact your sales
representative or the nearest Yokogawa service center.

Troubleshooting flowchart

( Operating panel not displayed . )

Internal unit
correctly inserted
in case?

Reinsert and latch
in place.

Power connections

Con :
correct? nect correctly.

Is power

properly supplied? Supply p0\~'¢r.

Contact your sales representative
or the nearest Yokogawa service
center.
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10. 1 Replacement of Rubber Gasket for Dustproofing

Although the life of the rubber gasket for dustproofing is at least
five or six years under normal operating conditions, when it deteriorates
it should be replaced. 3

The part number and sales unit of the rubber gasket are as follows.
(Order from your UM05/UMO04 sales representative.)

Type Part number Sales unit
uTi1s B9877AJ

| peace
uTi4 B9877F)J

Note: Turn the power OFF when removing the internal unit.

~
s
Affix the rubber
gasket precisely
_ J

10. 2 Control Output Relay Replacement
If the control output relay deteriorates it should be replaced.
The UTI15 and UT14 use DSP1-DCI2V relays (Matsushita Electric).

They may be ordered from your YOKOGAWA SALES
REPRESENTATIVE or MATSUSHITA ELECTRIC OFFICES.
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10. 3 Error Display

If any of the following are displayed, an error has been detected.

Respond to these errors as indicated in the individual “action” entries.

. | Description Output N
Error display of error status Action
(g Y |
= e RAM error
(E000)
ECD % max
- ROM error or Request repair
(E001) OFF (relay)
En_”_:‘[_" System
data error
(E002) |
Set the output rotary
F:‘::‘;t _'_"l Output rotary | 0% max. switch to the number
- = switch setting | or corresponding to the
error OFF (relay) required code, either
(E003) - 01 or 2.
—- = (Note)
Ejg_::_(' A/D converter| 0% max. .
error or Request repair
(E 300) | OFF (relay)
(Note)
— Check whether an
E """Li‘:_l’ Parameter 0% max. parameters are d
entry error or incorrect. and
(E400) OFF (relay) reenter
0% max.
Léril;jelf’ilned If’r.?gram or Request repair
piay atlure OFF (relay)
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Error display

Description
of error

Output status

Action

Measured-value
(PV) decimal

Calibration

point flashing data error
) . Operation con-
Measured Yalue Non-volatile | tin1es with
(PV) flashing Memory error | whatever Request repair.
— inaccuracy
— _,‘ ,:_ (RJC) Refer_ence has arisen
and measured Junction
value (PV) compensation
alternately error
displayed
[ N T
Lt Burnogt 0% max. Check thermocouple
(including RTD} or or RTD connecti
(B. OUT) | OFF (relay) ons
Controller treats
measured input
i "_—: ~ Over-scale value as IOS‘I’)o of
input range, and | Check whether
(OVR) continues control | eacurement input
output . -
range Is appropriate
Controller treats ?md whether sensor
o measured input 1s Properly con-
D) value as —5% of | nected.
Under-scale input range, and
(—=QOVR) continues control

output




Appendix 1 |Input/Output and Control Action Change Procedures

Follow the procedure below to remove and reinsert the internal unit.
(U Remove power from the UT15/UTI14 (turn power off).

(2 Pull out the internal unit.

While pressing up with your
finger on the bezel stopper
(latch), pull the entire bezel
toward you, and remove the
internal unit.

Rotary switch ®
Rotary switch & \

(As seen from above)

3 When changes to the input, output, and control actions have been
completed, return the internal unit to the case, and apply power.
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M Measurement Input Range Code Change Procedure

The input range can be changed by setting the rotary switch @&
arrow to the desired range code number using a screwdriver.

(Unless otherwise specified, the range code No. is 0"

from the factory.)

Table 1. Input Range Codes
Input type range / instrument| abst
range (note 1)| fosie 5,
K —200~1200C 0
K —199.9~200.0C 1
S 0~1700C Note
J —199.9~800.0°C 2
. 1S T —199.9~400.0C 3
ermo- .
couple E —199.9 800..0C 4
R 0 ~1700°C 5
B 0 ~1800C 6
N 0 ~1300C 7
L —199.9~800.0°C
DIN 0 09 8
u —199.9~400.0C 9
RTD JPt100 —199.9~500.0°C A
(note 3) | Pg100 |  —199.9~500.0C B
0 to 10mV Scaling is enabled in the C
0to 100mV|following 4 ranges: D
V. V. mA 5V —19999 to 9999
MYV mALD0OV I 199.9 10999.9 E
1to5V | —19.99 to 99.99 F
(Note 4) —1.999 t0 9.999

Note 1: If instrument range “°F™ is required.
See Appendix 3 [Sel Up Paramelcrsl (Page 38).
Note 2: Number is the same as that of the rotary switch setting position.

Note 3: JIS "89 JPt 100, JIS "89 Pt100/DIN e
Note 4: 4 to 20mA requires 250Q 0.1% (accuracy) resistor between terminals 8 and

-

when shipped

Note: Type of T.C. (K
or S) can be se-
lected when input
range code is |.

(See P.54) -

O
loﬁfb

Set the rotary switch
A arrow to the
desired range code.

(Set for thermocouple

“type J in the example.)

CAUTION: The parameters shown below are automatically initialized when
input range code is changed.
Operating Parameters: ATLA2, HYS. SP.SP2.BS
Sctup Parameters: HY I, HY 2, PD.RHLRL, SP.UP.SP.DN
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B Control Output Type Code Change Procedures

The control output type code can be changed by using a screwdriver
to set the rotary switch B arrow to correspond with the desired
control outpu type code No. (Unless otherwise specified, the control
output type code No. is set at “"0” when shipped from the factory.)

Set rotary switch to the desired control
output type code No.

(In the example, the switch is set for
continuous output PID.)

Control
Control output type Specifications output
' ’ type code
Relay output Contact rating: 250 V AC, 3A
time-proportioning (resistive load) 0
PID Cycle time: 1 to 120 sec.
Voltagte ptulse ON voltage: Approx. 15V DC
“outpu ' S .
Time proportional OFF vqltage. 0.1 VDC max. 1
PID Cycle time: | to 120 sec.
Output current 4 to 20 mA
Conti (resistive load 600 Q max.)
ntinuous .
~output PID Ac'curacy +0.3% , 2
(with respect to full scale)
Output update interval: 500 ms
Note: There are only three control output type codes: 0, I. 2 and If the

rotary switch is not at position 0. I, or 2, error "E003™ is displayed.
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Bl PID Control < On/Off Control Change Procedure

UTI5 or UTI4 can be used as either a PID or an on/off controller,
according to whether DIP switch No. 3 is ON or OFF. (DIP switch No. 3
is ON when shipped from the factory.) '

| Switch No. 3: ON Switch No. 3: OFF
| PID control On/off control

ON ON

OFF OFF

= Direct Action <> Reverse Action Change Procedure

Either direct action or reverse action can be selected, according to
whether DIP switch No. 4 is ON or OFF. (DIP switch No. 4 is ON
when shipped from the factory.)

Switch No. 4 : ON Switch No. 4: OFF
Reverse action Direct action

ON ON

OFF OFF
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Appendix 2 | Key Lock Setting Procedure

Setting DIP switch No. 1 to OFF turns on the key lock.

(The UT15/UT14 is shipped from the factory with the key lock
- disabled.)

Switch No. 1 : ON Switch No. 1: OFF
Key lock off ‘ Key lock on
ON
f E alala} Q alls
OFF OFF

2 3 4 2 3 4
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Appendix 3 | Set Up Parameters

In addition to the operating parameters, the UT15/UT14 has various
other parameters (these are referred to by the generic name "Set up
parameters”). This appendix shows the way to set “"Set up parameters™.

A S NS

Note ~~

S S S NS S A AN A

Be careful, as the operation of the instrument may not conform exactly to
the descriptions in this manual once these setting have been changed. (ex. ‘C—
°F etc)

S AN

.

S S AN AN NN NN

*“Set up Parameter” Setting Flowchart

( ~ Power ON ’ )

DIP switch No.2 ON?

1]

SET DIP SWITCH
NO.2 OFF TO SET

Normal display panel "SET UP PARA-
METERS™.

See Page
20. ) 4

ON

T

OFF

Operating Parameter Setting
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-

1
4
JEGpu B § I
=L Error output code
(EOUT)
#
SR
-7 SP up-ramp slope
(SP.UP) P
v
[l e
=Y 0 SP down-ramp slope
(SP.DN) |
v
gl e
= . Slop setting unit
(SP.R)
v
=
Vo liput filter
(FL)
v
):::l:l’)::)- Address
(ADDR) [(only with /RS422 option)
v
;’_-"':'5 Communication rate
(BPS) [(only with /RS422 option)
— v
a':",':,',-,‘ Parity
(PARI) [(only with /RS422 option)
v
:.u'::_"u': Stop bit
(STOP) |(only with /RS422 option)
‘ v
,::.LE,—, Data length
(D.LEN) |[(only with /RS422 option)

) ‘
LR S | Alarm | type
(ALI)
v
[l R
Y Ty Alarm 2 type
(AL2)
y
(e ¢ ..
roe_e 1 Alarm 1 hysterisis
(HY1)
v
LI (= . .
roe_og Alarm 2 hysterisis
(HY?2)
v
5,’-_-,': T.C. type (K or S)
(STC) selection
v
e ¢i— | Temp. display unit
(UNIT) |(for T/C, RTD input)
¥
= ) ..
} | Decimal point position
(PD)
¥
- ,‘-—l’ Measurement range
(RH) maximum value
¥
—1 Measurement range
(RL) minimum value
Y
—_ .
L Output high limit
(OH)
Y
Uy Output lower limit
(OL)

=
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CAUTION: The parameters shown belo“ are automatically mmdllzed when
the value of STC and’/or UNIT is changed.
Operating Parameters: A1, A2. HYS. SP, SP2. BS )
Setup Parameters: HY I, HY2, PD. RH. RL. SP.UP. SP.DN

« The UTI5 and UT 14 use certain symbols unique to these instruments
to represent the parameter units. These symbols are described below.

The following illustrates EU( ) and EU( )S (for a range of — 200
to 1200 °C)

EL’( ): Absolute value in engineering units corresponding to the rang:]

l

EU(07%) EU(20%) EU(40%) EU (1007%,)

= ~200C =80C =360°C = 1200°C

~200C 80T 360°C 1200C
'EL(20%)S " EU(207,)S S
S20C =280C EU100%)S = 1400C |

EU( )S:Span value in engineering units corresponding to the spuﬂ

et o
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@SET UP PARAMETERS (AL and AL2)

Symbol Description Setting range ?r?)’;ef:'c‘:z'r‘vsmpped Saulit:mer‘s set
D ¥} ( OFF, or
e T Alarm | type [~8 11—18 1
(ALl '
P Y B » OFF, or
o A Alarm 2 type [~8 11~18 2
(AL2) . ;

— See Table | for the relationship
between alarm types and parameter
codes.

Table 1
Code ‘Alarm type Action
OFF No alarm No action
1 Measured value high Hysteresis
limit alarm
- {Off) Open
Measured value high 7 %
11 limit alarm with Measured  Alarm
standby Value Setting (note 1)
) Measured value low Hysteresis
limit alarm
Open O#)
Measured value low
12 limit alarm with Alarm Measured
standby Setting Value (note 1)
L o Hysteresis
3 Deviation upper limit >
Open (Off)
13 Deviation upper limit w— & A Deviation
. . ~Measured t+— Setting
with Sl‘mdby Value Setpoint {note 1)
Hysteresis
4 Deviation lower limit
Open (Off)
Deviation lower limit Deviation & £
14 with standb Setting Measured
ath stan : X
y Setpaint Value (note 1)
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15

Code Alarm type Action .
. Hysteresis
5 De-energized on
deviation upper limit Closed
(Off) . Open (Oni}
De-energized on —— 4L ADeviation
Measured -‘——b Sening

deviation upper limit

. Value < :
, p , 1 t
with standby Setpoin (note )
. Hysteresis
6 De-fan(?rglzed on —
deviation lower limit
(On) Open
De-energized on Deviation A £
16 deviation lower limit Setting R Mesured
vi int Value ,
with standby Setpoint (note ?)
o Hysteresis Hysteresis
7 Deviation upper- o
lower limit ose Closec
(On) (On)
A v
17 Deviation upper-lower gev{a“o'“ . \";’elaSU’ed
M . . n > —>
limit with standby ering : ave
Setpoint (note 1)
S Hysteresis {(On) Hysteresis
8 Within upper-lower ~—=»Closed=—
deviation limits )
: Open 10ff) Open (OF;
c A AN A ‘
Within upper_—lowqr Deviation Measured
18 deviation limits with Setting =—s+— V3lye
standby Setpoint (note 1)

(Note 1) Contact closes when the alarm “ON™.
(Note 2) Contact opens when the alarm “ON".

A A A

. Note N N N

When the standly operation is in effect, and any of the following conditions
applies, no alarm is output even if a normal alarm condition is present, until
the input (PV) has first entered into the normal condition.

* At power ON.

* Setpoint changed.

« Setpoint switched from “main™ to “sub”
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@ SET UP PARAMETERS (HY1 and HY2)

See table 1 concerning the
concept of hvsterisis.

Symbol Description ~ Setting range F;’,:ef::;z:;hipped f,:au,f,t:mer's set
. 1 EU(0.0%)S ”
,’-,‘::,’ ¢ |Alarm | hysterisis  ~EU(100.0%)S EU(0.5%7)S
(HY 1) P
| ”
- . .+ EU(0.077)S : <o,
:":'k:‘_‘\fj,-)_-' Alarm2 hysterisis + ZEU(100.0%)S EU(0.5%)S

Displays when input range code is

@SET UP PARAMETERS (STC) .|

Symbol Description Setting range ?rzi:"ef;'t’::‘vsmpped Satﬁt:mer’s set
g I .
ol T.C. type 0 or 1
- - (K or S) (ype K)  (1ype S) 0
(STC) selection ype ype

CAUTIOU : Some parameters are automatically initialized when the value of
STC is changed. (See Page 35)

@ SET UP PARAMETERS (UNIT)

Symbol

Description

Setting range .

Value when shipped
from factory

Customer’s set
value

)4
PN
(UNIT)

Temp. Display
unit

‘Cor’F

c

The instrument range for thermocouple and RTD can be specified as °C or
°F. according to the following table.

CAUTION: Some parameters are automatically initialized when the value of
UNIT is changed. (See Page 55)

"C °F
K | —200~1200C —300~2300°F
K | —199.9~200.0C —300~400°'F
S 0~1700°C 0~3100°F
J | —199.9<800.0C —300~1500'F
s T | —199.9~400.0C —300~750°F
Thermo E | —199.9~800.0C —300~1500°F
couple R 0~1700°C 0~3100°F
B 0~ 1800°C 0~3300°F
N 0~ 1300°C 32~2400°F
DIN | L_| —199.9~800.0C —300~1500°F
U | —199.9~400.0C —300~750°F
RTD JPU00 —199.9~500.0C | —199.9~999 O°F
PUO0 —199.9~500.0C | —199.9~999.9°F

7



@® SET UP PARAMETERS (PD)
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Value when shipped

Customer’s set

Symbol Description | Setting range |o " """ value
0 Decimal point

ot | position 0.1.20r3 !

(PD) I

0: No digit below decimal point
1 digit below decimal point
: 2 digit below decimal point

]:
2.

- @ SET UP PARAMETERS (RH, RL)

3: 3 digit below decimal point
(can be selected for DC voltage input)

Symbol Description Setting range ?;‘:,',‘r‘lef:'c':f,':ysm”ped vca“lfjte"me"s set
¢ |Measurement EU(0.0%) ’
7T | range max. value| —EU(100.025) | EU(100-0%)
) Measurement EU(0.0%) oy
’(Rf_—) range min. value | ~EU(100.0%) EU(0.0%)

[J Measurement Range Change (Using RH, RL)
The measurement range can be changed by entering a new
measurement range max. value or min. value. ’

+ { Instrument range | >

+—| Measurement range | ——» 1200°C
A 0 A 800°C
Measurement range Measurement range
min. value (RL) max. range (RH)
0J Scaling (Using PD, RH and RL) 4
In the case of DC voltage input. a conversion to actual scale and
decimal point position can be specified. (In the following example. a

I'to 5 V DC input is scaled to 0.0 to 800.0.) '

—200

(Example) 4

[ Input voltage | } ? :I-)’ ‘li , ? vDC
Meceasureme ange [ | | | ]

A st rangel o' 200.0  400.0  600.0  800.0
alue before scaling 0.0 25 0 50.0 75 0 100.0
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@ SETUP PARAMETERS (OH, OL)

Value when shipped

Customer’s set

Symbol Description Setting range |, factory value
— Output high —4.9 10 105.0% | 100.0% of

“OH) limit of output output

= ! Output lower | —5.0 to 104.9% 0.0% of

To;‘_—) limit of output output

Note : Can not be set for relay or voltage pulse output ON-OFF control.

~ Specify when restrictions are to be placed on the output value. The
operating range of the restricted output is limited to the range between the
output lower limit (OL) and the high limit (OH).

© SET UP PARAMETERS (EOUT)

. . e . Value when shipped | Customer’s set -
Symbol Description Setting range | factory value
=0 Error output
oz | T O 0 or I 0
(EOUT) code

0 : Output on error — OFF or 0%
I : Output on error = ON or 100%

Errors are followings

« T/C, RTD burnout
» A/D converter error

* Setting data error



@ SET UP PARAMETERS (SP. UP, SP. DN and SP. R)
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Symbol Description Setting range Xf':ef:c"ti’:hm?ed Saulit:mer's set
. __ OFF, or
= ¢-'| SP up-ramp, EU(0%)/min. or hr.~ OFF"~
(SP. UP) SlOpc EU(]OO%)/mln. or hr.
— . OFF, or
::u"'.::v'r‘c SIP down-ramp EU(0%)/min. or hr.~ OFF
(SP. DN) siope EU(100%)/min. or hr.
— = 0:°C/hr.
=u— r— | Slop setting unit or 0
b ¥ p g . ]
(SP.R) [ :°C/min.

[OWhen you do not want the setpoint (SP) to change suddenly, or when.
you want it to change with a constant slope, (SP. UP) and [SP DN]
set the slope values to increase or decrease.

This feature functions in the following three situations :

* When the setpoint is changed.

* When the setpoint is switched between (main) and (sub.:2nd).

* When power is turned ON (or when it is restored after a power

outage).

When power is turned ON, or is restored, the value goes from the
current measured-value to the setpoint, and the effective setpoint (SP)
changes according to the slope that has been specified.

(The slope setting units for both up- ramp (SP. UP) and down-ramp
(SP. DNJ can be specified as either “/hr.” or as “/min.”. When
shipped from the factory, “/hr.” is selected.

Note: The amount of increase or decrease in the setpoint for each output
update period is truncated to a certain resolution. Therefore, if the
range is broad and a very gradual slope has been specified, a slight
disparity may arise in the setpoint (SP) after a long time has elapsed.
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@® SET UP PARAMETERS (FL)

o . Value when shipped | Customer’s set
Symbol Description Setting range fri;ef:ctzg's ppe Iva",‘::m"sse
— FF (no filter),
- nput filer | OFF (Do filien or)
(FL) _ I to 120 seconds

Use when there is a high level of noise in the measurement input. and the
display value fluctuates.

The filter is a first-order lag type low-pass filter, the larger the time constant,
the greater the noise rejection capability.

(a) Input

(b) Example with 2-second
filter inserted

»

-
-

n

| et

H—>

1
s

(c) Example with 10-second

filter inserted

—————

@ SET UP PARAMETERS (ADDR to D.LEN)

Displayed only if /RS422 is specified as an option suffix code.
See IM 5B4A7-50E concerning communications.

e e . Value when shipped | Cust ’s set
Symbol Description Setting range | factory PPEl] Salngmers
= ¢« _¢__ | Communication
T} dd |l to 16 |
VI ] g Communication 6
—n 1 Oto 6
(BPS) rate (9600 BPS)
P Do Y . . 0
U ] Parity bit 0, 1o0r2 .
(PARI) (no parity)
) = . |
o Stop bit | or 2 .
(STOP) ' (1 bit)
[ =y 8
e Data length 7 or8 .
(D.LEN) : (8 bit)




Appendix 4 | Parameters (Including Set Points) Summary

« Refer to the tables at right when performing individual settin
according to Section 7. "Operating Parameter Setting”. and Section
“Set point Setting™.
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os
8.

« The UTI15 and UTI14 use certain symbols unique to these instruments
to represent the parameter units. These symbols are described below.

The following illustrates EG( ) and EU( )S (for a range of —200

to 1200 °C)

EU( ): Absolute value in engineering units corresponding to the range

!

EUC(07%) EU(20%) EU(40%,) EU(100%,)

= —200C =80C =360°C =1200C
—900°C 80°C 360°C 1200C

U(20%)S EU(207%)S
=280C =280C EU(1007,)S=1400C

. A
N\ R

- EUC( )S:Span value in engineering units corresponding to the spzmj!
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Parameters (set points and operating parameters) summary

Value when

E( Symbol Description Setting range shig:ceziogom CL;Ztt(:g:;r’s
os g
ncl = EU (0 %)
o > o : , o o
3 iet point value ~EU (100%) EU(0%).
(SP)
i L_Entered from operating display
[ =0 ¢ ~ Alarm | Note
7| (measwrement | £y 09,y | EU(100%)
high limit ZEU (1600/,) '
(Al) alarm setting) o
J— Alarm 2 Note
7= | (measurement | gy g EU (0%)
low limit ~EU (100%) |
(A2) alarm setting) ¢
= r “Super” »
- function ON or OFF OFF
v
E
g
af 1) \ .
i g Auto tuning
(AT)
 a :
— Proportional 0.1% < no
| band ~300.0% >0%
(P)
‘ OFF. or :
‘ Integral time I sec. to 240 sec.
( I ) 3600 SecC.

* The sct point entered (changed) from the opcrating pancl may be either the
main (SP) or 2nd (SP2) sct point. whichever is display is accompanied by .*
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Note: Setting range of “deviation alarm (See P.36.57) is — 100 to 1007,
of instrument range span.

Value when )
[ Symbol Description Setting range Shiggce:iogom C};itt(;?gzrs
) .OFF, or
L Derivative time I sec. to 60 sec.
(D) 3600 sec.
,:; ~— Manual reset —3.0% Ao
value ~105.0% >0.0%
(MR)
- . I sec. to
N Cycle time 120 sec 10 sec.
(CT)
5 L_Can be set only for time-proportioning PID output.
]
N TN g On/off o
o ISP control EU(O'O/O)SO, .| EL(0.5%)S
= o . ~EU(100.0%25)S
~ 1 (HYS) ysteresis
1_Can be set only for on/off control.
L e ai : 9/
=) l:;lam set point EL[J—Zl(JO(T%z)% EC(0%)
(SP)
g Second 0.
= set point EL[J_:[(JO(’I%%)O EC(0%
(sp2) | . *

,- 7
T Measurement |EU(—100.07%,)S . Y-
input bias ~EU(100.07,)s| EL(0-07)S

“~
@ change in the value of SP or SP2 (whichever is in use at that time) in
the operating.
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