Chapter 5

INITIAL SETTINGS

Setup the UDCS00 according to the following procedure.

Enter the customer settings in the Setup Worksheet See Page

Step referring to the setup items and the parameter list. 30
Step 2 Setup item settings (in setup mode) 1210 16

Carry out initial setup for basic controiler operations.
Step 3 Parameter settings (in parameter mode) 17to 18
: Carry out control constant setup.
Step 4 Event value settings (in operation mode) 1910 20
Step 5 SP values and start operation {in operation mode) 1910 20

Setup SP values and start operation.
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5-1  Overall Operation Flow
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The controller enters the RUN mode when power is turned
ON. )
v

- o o o Thievaies Hold down the key for three seconds to change modes,
displayed for and use this key to move setup items between modes.

P — 6 seconds.
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Operation Mode Display Order Paramerer Mode Settings and Display Order , Setup Mode Settings and Display
. : Basic display state » {&r L : Control method {8 1. Keylock
» ouv & : Control output value - Rt : Auto-tuning « £82: Temperature unit
A : Current value (CT) + 5P - 0. SP value No. 0 - {0 2: Direct/reverse operation
- e : Remaining timer 1 time | - 5P - {. SP value No. 1 « { 0% Input sensor type
- k2 : Remaining timer 2 time | + P : Proportional band « £ 89 Lower SP limit
« E!llco:Eventl - : Reset time » {13 Upper SP limit
E L) Low limit - d : Rate time 1+ £ {2 . Operation mode display
- E!H!  Event1 - rE : Manual reset value « {i4: Event 1 type
High limit ) - di FF . Differentiat « £ {5: Event 2 type
+ £E2Lo : Event2 » {4 L L Time proportional cycle « { I8 : Event operation when
(£  Low limit < Ph! A PV bias value ) READ
- £E2K! : Event2 «+ HY5 ! Event 1 hysteresis MRSCRE tE"te"“‘l contact input 1
High limit <« diY ! Event1 ON delay time . ype .
A : - { /& . External contact input 2
«+ HY 52 : Event 2 hysteresis type
« dLY2 : Event 2 ON delay time L. 02! READY key settings
A . FrLL . PV filter




5-2 Setup ltems

This section describes how to set the controller to the operation mode after it is first
mounted in equipment. Before this controiler is first used, the sensor type, control output
direction and other aperating conditions matched to the desired equipment application
must be set. This is referred to as “setup.”

If this controller is already mounted in equipment and the setup is already completed,
proceed to the next chapter.

The following shows the initial settings in basic controller operation.

Entering the setup mode

Procedure

Operation mode

Parameter mode

Setup mode

3 Hold down the key for

2 G

The initiai screen is dispiayed
for about 6 seconds.

@ The operafion moda is

displayed.

Hald down the kay for

3 saconds to advance to the
parameter modea.

3 seconds to advance to the
setup mode.

Y

() The setup mode is displayed,

L
(5) Press the key to scroli

the selection.

€ Press the (2D, (3D and
keys to set the numneric value.

To return to the operation mode

Operation mode

7) Heid down the key for

3 seconds or wait 1 minute.

('] HANDLING PRECAUTIONS
The alarm code is not displayed while moving to the setup mode.

PY

Example: Change the input sensor from
"KO 10 400°C* to "JO ta 800°C".
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~4—— Current PV value

—— Currgnt SP value
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+—— [ 2} 4 {input sensor type)

«+-— ltem setting value
(default 3: KO to 400°C)

PV L ™ Iy u}

<—— Change to 5. The value blinks for 2
seconds before it is fixed.

PY :""'
2o

P —

{5: JO 10 BOO°C)

~4—— Current PV value
(in the operation mode)

~+— Curent SP value

'
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® List of setup items

F;r':::;tn Function Selections and Setting Range I:S&::tti?‘rgy Remarks
fad Key lock 0: Key lock not engaged 0 Key fock can be
1. Key lock engaged for items other than SP canceled
value, event value and key . anytime
2: Key lock engaged for items other than SP
value and key
3: Key lock engaged for all items
oz Temperature unit 0:°C 0
1. °F
I Control autput 0: Revarse operation {heat control) 0
direction 1: Direcl operation (cooling controt)
roy input type and Thermecouple input range
range i K 0 to 1200°C 0 to 2200°F 3
2 K 0 to &00°C 0 to 1100°F
3 K 0 to 400°C 0to 70OO°F
4: K -200 to 400°C -300 10 T7OOQ°F
5: J 0 1o 800°C 0 to 1500°F
& J -200 to  400°C  -300to  700°F
7 E 0 to 800°C G to 1100°F
8: T -200 o 400°C  -300 to  700°F
9. DINU -200 to 400°C -300to 700°F
10: DINL 0 to 800°C 0 to 1500°F
RTD range
21 PUI00 -200 to 500°C -300 t¢ 7OQO°F 22
22: Pt100 0 to 200°C Cto 300
23, PU100 Q.0 to 200.0°C 0.0 to 300.0°F
24:JPH1C0 -200 to  500°C  -300 to  700°F
25 JPH100 0 to  200°C 0to  300°F
26: JPt100 0.0 to 200.0°C 0.0 to 300.0°F
L% SP low limit Setting range : Range Min. ta SP high timit Range
Min.
oo SP high limit I Setting range : SP low limit tc range Max. Range
Max.
HEH Operation mode 1st digit 0: Displays both SP and PV values 0000
1: Displays SP value only
- — - 2: Displays PV value onty'
L " ,:' 2nd digit 0: Does not display output value
——— 1: Displays output value
R w 3rd digit O: Displays avent settings or heater
i current vatue
1stdigit . Does not display event settings or
2nd digit heater current value
| 3rd digit 2. Does not display healer current
4th digit 4th digit 0: Displays remaining timer event time
: 1: Does not display remaining timer
i event time
] Event 1 cperation type | S@e next page 0000 E;fgﬁyrﬁg;; event
s Event 2 operation type | See next page 00co Sl'fg:f:’ﬁg:; event
HEHE Event operation in 0: Operation continued in READY mode 0 Displayed on event

READY mode

1- Bvent cutput OFF in READY mode

output model

12




Function

. . . Factory
Prompt Function Selections and Setting Range Setting Remarks
[ External Description Operation | Operation 0 Cisplayed on externat
contact input when OFF when ON contact input model.
t1ch)>;(seranon 0:No operaticn All operaticn types are
S 1:Switches between | No.0 SP N1 8P alternated.
L8
- 1E External No.0 5P and No.1 Do not set the same
contact input Sp . .
2 operati operation type No. in
: peration :Switches between | RUN READY o extarnal inputs 1 and
ype RUN and READY 2.
:Event 1 timer Timer reset | Timer
operation activated
:Event 2 timer Timer reset | Timer
operation activated
:Event 1 latch Latch Latch
canceled enabled canceled
:Event 2 latch Latch Latch
canceled enabled canceled
(Auto-tuning starts/ Stopped Started
stops
o8 key 0: Disabled 0 [fov} key cannot be
setting 1: Switches between RUN and READY operated when same

2: Event latch cancelad

functions as external
contact input have
been set.
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C14 and C15 settings

'Y
L LI
L I O o |
LYoy Ly e

I

Digit settings: Enable/Disable

st digit: Event operation type setting
2nd digit: Direct/reverse operation
3rd digit: Operation acditional function setting
4th digit: Controlier fault alarm setting

| Enable/Disabie

4 and C15 Settings Event Settings
¢ g _ g Related Settings
4th digit 3rd digit | 2md digit st digit Elor &1 Low E1 High Hyster-| ON
_ (E2){E2 Low) {E2 High) esis | delay
Controlier 0: No i 0: Direct 0. MNo —_ —_ — —
fault alarm 1: Standby t: Reverse ) ) =
5 No 2 Lateh 1: PV high alarm -1999 to 9999 — O O
1: Yes 3: Standby 2:PV low alarm 1998 to 9999 — ] O
latch .
and latc 3:PV highand low  |-1999 to £1 High E1 Low to 9999 ) O
alarms {E2 High) (E2 Low)
4: Deviation high -1999 to 9999 — O O
alarm
5: Deviation Jow -1999 10 999 — ) O
alarm
6: Deviation high and | ¢ 1o 9299 0 to 9599 ] O
low alarms
7:Hezter line break/  [-1899 to E1 High (A) E1 Low lo 9999 (A) > 9]
current high alarm (E2 High) (E2 Low)
8: Control device -1999 1o 9999 (A) — O O
short-circuit alarm _
(See note) 9: Timer 110 9899 (sec.) — X X
(Note)
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* When the event operation type is set to timer, sot digits 2. 3 and 4 to 0.
* When the convcller fault alarm (4th gigit) is set, the controfier fault alarm cperates
directly at all times.




(1) Event operation type setting, direct/reverse operation

2nd Digit| 1st Digit Event Description Remarks
o] 0 No
0 1 PV high alarm C<YE
on vF
OFF - PV
Ei
G 2 PV low alarm qﬁ»
S S
OFF > Py
E1 -
0 3 PV high and jow HyS SIS,
alarms ON ) Y ¥ )
OFF —» py
Eillc E1H
0 4 Deviation high HyS
alarm ON I T
OFF — Ry
SP+E1
avi HyS
0 5 Caviation low b See
alarm ON I " note 1
OFF > Py
A SP+E1 ‘
o] 6 Deviation high and HyS HyS
fow alarms ON sp
i [y
’ OFF — h‘f_* . — BV
Eilo | E1H
G 7 Heater line break/ HyS <5 See
current high alarm | ON 3 I ) note 2
OFF ~# Current
EilLo E1HI
0 8 Control device HyS See
short-circuit alarm | ON ' note 2
OFF L = Current
E1
0 9 Timer Externai contact input
ON
OFF £ ; »Time
Event operation F:‘S;W :
ON ; V_l i :
OFF : =] + »Time
Note L Set 2 negative value as the lower deviation limit (E1). If a positive value is set, a temperature higher than the SP

Note 2

value will be used as the operating point.

Example:

Enter -10 to set an operating point of $P-10°C

Heater line break/current high and control deviee short-circuit alarm.

Models with a current transformer input detect heater line breaks, overcurrent conditions and control device

short-circuit alarms,

* Heater line break/overcurrent alarm (operation type: 7}

Heater line break:

Current high:

This atarm is activated when the current at control output ON is lower than the event
setting (Ex Low), Set Ex High to “9999" to disable the overcurrent alarm.

This alarm is activated when the current is higher than  the event setting (Ex High)
when the control output is ON. Set Ex Low to “1999” 1o disablc the heater line break
alarm.

+ Controi device short-circuit alarm (operation type: 8)
This alarm is activated when the current is higher than the event setting {Ex) when control output is OFF.

15



16

{bad example}

1 NOTE

The current display (£ £ ) in the operation mode indicates the current value when the
control output is ON. This displayed current value is not updated when control cutput
is OFF and for 300 ms after control output changes o ON.

Detection of the current value is not updated for 300 ms after the current output siate
changes. ¢

The following shows an example of how to set the event setting during detection of a
line break.

Caleulate the event setting using the heater current value at control output ON (moni-
tor the displayed CT value) and heater current value at control output OFF {cannot be
measured on the product) according to the following equation:

Event setting = {(heater current value at ¢control output ON) + (heater current value at
control output OFF)}/2

(2 Direct/reverse setting (C14 and C15 2nd digit serting)

The direct/reverse setting is used (o reverse (invert an ON/QOFF relationship) the op-
eration of the event set on the 1st digit. (0: Direct, 1: Reverse)

(1] HANDLING PRECAUTIONS
* Direct operation of the PV high alarm and deviation high alarm is the same

as the reverse limit of PV low alarm and deviation low alarm operation.

Example: Event operation type setting (1st digit): 3 (PV high and low limits)
Direct/revérse operation setting (2nd digit): 1 (reverse)

Hy$ HyS
ON ry
GFF Y t : v - PV
E1l E1H

* When using the PV, deviation high/iow limit and heater line break/current

high and control device short-circuit alarm, set HYS so that the OFF point
is not lost.

FxLo 1 ExH1 on ExLo ExH1
i vy 4 - Py OFF 1 #*__‘f 2 .y
g
HyS 4————— HyS HyS
HyS

* When using the heater line break/current high and control short-circuit

alarm, set the «—-— area {o 3 A or more.

(3 Additional function seutings (C14 and C15 3rd digit setting)

Standby and latch operations can be added as additional functions to an event opera-
tion type set on the st digit.

Settings 0: No

1: Standby

2: Laich

3: Standby and Latch
Standby

The standby function prevents an event from going ON, even when the ON condition
of that event is satistied ai controller power ON or when the READY mode changes to

~the RUN mode.

Event output is activated when an ON condition is satisfied after an OFF condition has
been satisfied. The standby state occurs at power ON when the PV vaiue is the shaded
area. ’



* Lawch
Once event output is ON, the latch function holds an event in the ON state even when an OFF
condition is satisfied. Follow the procedure below to reset the latch state.
1. Set “Latch Cancel” to the external contact input to turm the external contact ON.
2. Reset the additional event setting function (by setting the 3rd digit on C14 and C15 to ).
3. Turn the power OFF and hack ON again. -

4. Set “Latch Cancel” 1o the Key, and hotd down the key for at least one second.

(1] HANDLING PRECAUTIONS
Latch Cancel by the ¥ key is enabled for both events 1 and 2. Externai
contact input is valid individually for events 1 and 2.

) éomrollcr alarm setting {(C14 and C15 4th digit setting)

This function turns ON an event when a controller alarm code (ALO1, ALO2, ALO3,
AL70, ALS7 and AL9R) is generated regardless of the direct/reverse setting of the
operation mode (see Chapter 8). OR logic can be set on the 1st digit of the event
operation type.
Setting: (' Disable
I; Ernable

5-3 Parameter Settings

Control constant settings are shown below.

Procedure ) Py Exampte: Change the control method
- - - - from *ON/OFF control” {0 "seif-
This initial screen is displayed sp — tuning®.
for 6 seconds. ANy EZ!

(2) The operation mode is
displayed. -+——— Current PV value

Hotd down the key for A
Operation mode 3 seconds to advance to the sP —
parameter mode. Aoy m — Current SP value

(3) The parameter moda is o [
displayed. : b -~ : - L~ 1 is displayed
TN
H «— .} is displayed

- (defauit; ON/OFF cperation)

PV

(@) Use the (2D, 3 and @

keys to enter numeric values. AN i I |
s =

({: salf-tuning)

Y The digit that is changed blinks for
@ To set other items, press the 2 secqnd's. 8linking stops when the
key to display the item value is fixed.

ang enter numeric vaiues as
described in Step 4 above.

Y

{B) Mola down the (PARA Y key for 3 f
. . .y PV -
Operation mode seconds twice or wait 1 minute. "! : ' Current PV value
» - -

(in the operation mode)

]

¢ | |*— Current SP vaiue

17



® List of parameters

Function . : \ Factory|
Prompt Function Select:oné and Setting Range | Setting| Remarks
ftrt | Control method 0: ON/OFF control 0
1: Self-tuning
2: PID constant control
Rk Auto-tuning 0: Stop 0 Displayed when & &~ L
1: Start {control mathod) is set
to ford.
) Normally, setting is not
required when £ &~ L
(controt method} is set
to ¥ {self-tuning}.
SP_8 | No.OSPvalus Same as normal SP value or SP limit value | G (0.0) | External contact input
L B}
sP i No.1 SP value range . 0(00) gwo'dsi onf!y. L4 or
- L. i = ¢
F Proportional band 0.1 to 999.9% 5.0
; Reset time 0 to 3600 sec 120
) Rate time 010 1200 sec 30 i
r £ Manual reset value | 0 to 100% 50 |
d! FF | Control output 110 9999 ( or 0.1 to 999.9) 5(05){ £ brl=s
differentia
{HIOL | Time nroportional 5to 120 sec (relay output) 10 Cisptayed when &~ &
cycle 110 120 sec (voltage output) =iord
PEl R PV bias value -1999 10 9989 (or -199.6 to 999.9) 0 (0.0}
K55 ! | Event 1 output 0 to 9998 (or 0.0 to 999.9) 5 Displayed on event
hysterasis ' (0.5) | output modet and when
dLd ! | Event 1 ON delay 0 to 9999 sec 0 valug of 1.St d‘g,'.t Of ivent
time type setting (L % or
. C05)is (o8
HYS52 | Event 2 output 0 to 9999 (or 0.0 to 899.9) 5
hysteresis {0.5) |
o LY 2 | Event2 ON delay 0 t0 9992 sec 0
time
Flilt PV filter 0.0 10 20.0 sec - 0.0
NOTE Event ON delay

An event operation whose condition (exceeding an upper tempe
has been satisfied is not activated until a set time has elapsed.

PV
TPV
CEventsefling e T e L.
} _ —» Time
; ON

! OFF

ON delay time

Event ocutput

18
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5-4 Event Settings (only with option installed)

Procedure g .
€ Power ON PV Example: Set £ {in operation mode.

The initial screen is dispiayed sp —
for 6 seconds. [ - - ‘} .
\i |

(2) The operation mode is _j
dispiayed. 1

,-‘ y £ | " Curent PV value
- -

Operation mada =
ROY —— Current SP value

v |

@ Press the key several

" . PV -
times to scroll the selection. :. " +— £ ! {event 1 setting) is aisplayed.
-
P — —
~t
RDY e
2} Use the G20, (3 and @D —
keys o enter numeric valuas. N g |
L |
- 2%
oy A0Y f LY | [ The digits that are changed blink
— for 2 seconds. Blinking stops when
’ the value is stored.
{3) Hold down the key
. Py - -
g;t;:;eeg’v and SP values are ’,l ’l : Current PV value
. Y -

sp —
RDY m +—— Current SP value
Set event 2 by the same procedure.

5-5 SP Setting

The following shows how to set an SP value.

Procedure : :
@ Power ON py Exampla: Change the SP value in the
- - e - basic display statg in the
oy R— - operation made.
- - -

PY

@ The initial screen is dispiayed

for § seconds. ——— Current PV vaiue

Operation mode [ J—
: ~—— Current SP value

(3 Use the (x> , & and &0 ——
keys to enter numeric valugs, v ,..J 14 ‘!

‘Change SP value

spP —
The digits that are changed blink
for 2 seconds. Blinking stops

when the value is stored.

(2) Hold down the key o
u!'mi the PV and SP values are - Curtent PV value
displayed.
s —

m — Current SP value
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B List of Operation modes

Event 2 (nigh lrut;
seltirg

See pages 10 ¢ 12 for cetails

Function . . Factory[
Prompt Function Selections and Setting Range | Setting| Remarks
Upper Nermal gisplay SP: hign and low SP limit . G | Upper d'splay (PV):
dispay: | moce Settings canbe macein:nal o E Cisplays £ § & = XXXT. %xx2
PV i 8100 {8 range ‘
L.ower ' Lower display {(SP):
display Displays & ¢ & = XXX3, XXX !
sk g (See note 1)
i . . — I _ — — ]
GO ow i Output value ; Notserabie [— Displays {2 = XX (X
disziayea ' I ON/OFF cortro!:
| 'C.0"is displayea at OF=
; "100.C"is displayed at GN
P10 conrgh:
Vaiues in 0.C t¢ 100.0 (%)
; i range cisplayed
- Current (Ct) gis- Now sottable — £ &= x0xXis displayed or CT
Diayey ; mooel
I Mezsurement range: 0 g 55 A
Event operable range: 340 50 A
! i Lignts wren cantrsl oiput is
i 300 ms or more {See nota 7).
L Timer avan: Mot settabe Po— L Displays & S8 = GxXxx
remzining Cme E (See ncte 3)
disolayed : ’
£ Timer aven: 2 - Notsetlab.e Po— Displays £ /& = OxXxx
. !
remain ng tme ,
displayed |
—_— | Ty - . . - — .
£ Bvert 1 fow wmit) 1 Depenas on svent 1 operalior 0 | Displays{ ¢ & = x&xx
(£ (o) ssting P ype ' Displays setings & (Y= #:0 8
e e ' . T " See 1010 “ 2 for aatal's T - R
En! Event  (higs frey  —©€ PAGSS 010 "2 or dete f D& 1 Sats eitner nigh or low Timi,
: setIng | Displayed a: svent
£a Event 2 {low fimt) Uerends on event 2 operaion | 0 Elte £ 1H
(£ 2La)] sathng ype g : D.spiayed at events requ r-

ing nignilow imit sating

20

{Ncte

2)

Tr s value cannct be changed when No.1 SP is seleciad with the externzi

conacl sul.

Thus vaiue blinks when control output is GFF 2r ON at 350 ms or 18835,
C.nng binking, ke displayed CT vaiue cannot be changedq.

Displayea oy time- avents set in ne event and by ine operation iype cf the

externai contact input set (s

the timer start seting. As .ong as timer cpera-

aon cerlnues. e tme elansead after e occurrence of the avenlis gis-

clayesawibntre range O 1o

-1593 seconas.,



