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INTRODUCTION

Thank you very much purchasing our *“REX—GY series/A". This manual describes the "REX—G9
series/A" instruments. Please read this manual carefully before using the instruments.

Before using the unit, carefully read this instruction manual. Also keep this manual with much
care for future reference.

USERS OF THIS MANUAL

This manual is prepared for all personnel who use "REX—GY series/A". However, it is desirable
that they have a fundamental knowledge of electrical engineering and communication.

CAUTIONS

@ The contents of this manual may subject to change withaut prior notice.

@ Examples of figures, diagrams and numeric values used in this manual are for a better
understanding of the text, but not for assuring the resultant operation.

® The contents of this manual are copy righted; all rights are reserved by RKC INSTRUMENT

INC. It is prohibited to reprint or reproduce the whole or a part of this manual without the
prior of RKC INSTRUMENT INC.

® "REX—GY series/A * and this manual are manufactured and prepared under strict quality

control before delivery. However, if any problems arise, please contact us directly or your
nearest our sales agent.

® RKC assumes no responsibility for any of the following damages which the user or third
party may suffer,

@ Damage incurred as a result of using this product.

@ Damage caused by product failure which cannot be predicted by RKC.
@ Other indirect damages.




% For safe operation of "REX—G9 series/A"

-

1. "REX—G9 series/A" must be used under the follawing conditions.

*REX—GO series/A" is a component type and is used after mounting on an instrument panel.
It is thus manufactured as a component destined for the final product, so its high=voltage
blocks such as the power terminals are uncovered.

Therefore, after it is installed on the final product, the final product supplier must take

the necessary measures for the user to prevent touching directly the high—veltage blocks.

2. For correct and safe operation of "REX—G9 series/A", always observe the safety precautions
described in this manual when performing operations, maintenance and repair work.
RKC neither assures responsibility nor provides warranty for problems or accidents acecurring
if these precautions are not observed.

@ For safe operation of "REX~G9 series/A", the following "Signal Words and Symbol Marks"
are used in this manual.

< Signal Words >

WARNING| : Where there are possible dangers such as electric shock, fire (burns), etc. which
could cause loss of life or injury, precautions to avoid such dangers are described.

ICAU"I"IUHi : These descnibe precautions to be taken if unit damage may result if operating
procedures are not strictly followed.

NOTE ! Extra notes or precautions are added to operating procedures and explanations.

< Symbol Marks >

& * This mark is used when great care is needed especially for safety.

* : This mark is used to add extra notes, precautions or supplementary explanations to
table and figures.




/\| WARNING

@ Wiring precautions

- |f failure or error of this instrument could result in a critical accident of the system, install
an external protection circuit to prevent such an accident.

*In order to prevent instrument damage or failure, protect the power line and the input/output
lines from high currents by using fuses with appropriate ratings.

@® Power supply
- In order to prevent instrument damage or failure, supply power of the specified rating.

*In order to prevent electric shock or instrument failure, do not turn on the power supply
until all of the wiring is completed.

@ Never use the instrument near inflammable gases.

-In order to prevent fire, explosion or instrument damage, never use this insturment at
a location where inflammable or explosive gases or vapour exist,

@ Never touch the inside of the instrument.

*In order to prevent electric shock or burns, never fouch the inside of the instrument.
Only RKC service engineers can touch the inside of the instrument to check the circuit or
to replace parts. High voltage and high temperature sections Inside the instrument are
extremely dangerous.

@ Never modify the instrument.
‘In order to prevent accident or instrument failure, never modify the instrument.

@® Maintenance
+In order to prevent electric shock, bums or instrument failure, only RKC service engineers
may replace parts.

*In arder ta use this instrument continuously and safely, conduct periodic maintenance.
Some parts used in this instrument have a limited service life and may deteriorate over
time.
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= Display units

D Measured=-value (PV) display unit
Displays measured-value(PY). Flashes whaen the meas-
ured-value deviates side from the walue of input
arror digerimination poiat(high=limit/|low=limit).
Also, displays "moooo ™ al overscale and
"ot Ml underseals.

2 Set-value(8V) display unit

Displaye loeal set-waluelSV), remole selting(RS)
value or sanipylated cutput{MY¥) value.

3 Memory area display unit
Dizsplays Lhe curreatly coatrolled area w .
[Flashes when the area Ml mow being displayed differs
from that currantly being controlled. )

() Message display umit
(Liguid erystal display unit:LCD}
Displays setting parsmater(PARAD. operation tramsfer
(MODE} and wonitoring!MON]) display panels in mes-
saga fors.

Indication lamps

5D Set-value indication lamp

Lights up whea tha get-value is shown oa the set-
valuel5V) display unit.

(B Manipulated cutput (NY) indication lamp

Lights up when the wanipulated Ccontrol) ocutput value
is shown on the sek-value(SY} display wunit,

D Auto-tuning(AT) indication lamp
Flashes during auto-tuning.

(&) Computer mode(COMP) indication lamp
Lights we in the computer woda.

2D FAIL indication lamp
Lights up whan there is trouble in thizs contraller.

00 Alarm(ALM}) indication lamp
Lights up when the alarm is turned ON,

G Manual (MAN} indication lamp

Lights up in the manual sode.

@ AUTO indication lamp
Lights up in the AUTO mode.

a2 Remote (REM) indication lamp
Lights up in the remole sode.

Operation keys

Keys for selecting the display panel shown on
the message display anit

(4 Mode (MDDE) key

Pressing this key changes the display Lo ths mes-
sage display panal, meinly to facilitate operation
trensfer such as Auto/Nanual, Operalion execution/
stop, ele.

d5 Parameter (PARA) key
Prazsing this key calls wp Lhe wessage display

panal, mainly to change aad confirm the zetting
data.

& Monitoring (MONI) key
Pressing thiz key calla up the message display
panel to show controloutpul, deviation bar graphs,
alarm or suto-tuninglAT) statuses.

Operation transfer execution, set-value incre-
ment, decrement or selection keys

D Operation transfer (»»>) key
If the operation transfer (MODE) display panmel

shows the message "22:°, press this key to
transfer operation status.

{d@ Set-value decrement (W) key
Prasaing this key duulents the set-value.

{1t kept pressed, this key decresents the set-
value every 0.5 sec.)

T Fast{FAST) key
Pressiang this key simultansous|y with the incre-
ment (&) or decremant (W) key increases incre-
mental or decresental speed.
[Automatic acceleration/deceleralion function)

@ Set-value increment (A) key
Presaing this key increments tho set-value.

(1T kepl pressed, thiz key incremants the sat-
valug every 0.5 sec.)

dAutomatic acceleration/deceleration function
Keeping the [ FAST | key pressed while pressing the

or [¥] key incresses set-value incresental or
decremental spead to 6 steps every ! sec.
In addition, every time the key is pressed
while pressing the @ ar key, incresantal or
decremental spead haztens in § steps.
If the key is released at & certain spesad
that spead 15 maintained. Howewer, if the or
key is released once al that spasd,. that spaad
is reset (defaults) to the |owesl speed.




2 . PROCEDURE OF CALLING UP EACH MESSAGE DISPLAY PANEL

The message display panel can be classified into the following 3 groups for setting, operation
selection and status checks,

(D [Operation transfer (MODE) display panel | -—------ Display shown when the [ MODE | key is pressed.

Used for auto/manual transfer, control area transfer, lock/unlock transfer, operation execution/
stop transfer, etc.

= L_Hgn:itoringf“l! display panel | --------- Display shown when tha key is pressed.

Displays output and deviation bar graphs, auto-tuning status, etc.

@ [ Setting parameter(PARA) display panel | --==--=--= Display shown when the key is pressed.

Set-value(SV), alarm setting and etc are displayed and set in each parameter groups.

——== Procedure of calling up each message display panel =

When the powar ia turned ON, the sonitering{HONI ) display panal

Powe r'DH is shown. Each message display penel is called up by oressing

the [WODE |, [MOMI | or [FARA | kv,

Cemirol outpal + Bar-gragh

I I I
Fress kay Fress E:‘ key Fress m kay

| 1 I

Mes | i | g MO 3 Dpmration transfer Setting paraseier
disnlay pane| fm]IHIEI.l: pannl [PARAId | s lay aanal
Dewiation + huto/sanal Parsmeter gross Iimlfl[ F;Hﬁ_l Eatting area M
Burgragh transfer ‘ (P o0 r Swliuninn o0 r""" ‘l salection e
ﬁ [y IEIE‘—»l’ ]
3 [Pasa] (Paga | PARA
R, T:;:ilrm“ IEIH:T" proup ;L— 4 ::urhnnul |______;‘-____} zT:ﬁ:“m %
L
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o For details, see the description of each display panel.
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3. SETTING

All settings are performed on the setting parameter(PARA) display panel.

3. 1 Setting procedure

¥ : 3et the power frequency used. |T the frequency of
the powar used does not match the set frequency,
it may not be possible to achieve good control due

| | Setting of parameter groups PGOD and PGOI

X1 3
: SeTiing of parameter Grow POZS to normal mode noise effect.

EEE R e : %7 : A prior to shipment, the normal set-value(default
‘]Vl' *2 value) is set to the controller. (The value give in

3 item “3.3 Setting parameter (PARA} display items”™,

rameter groups AR
Change warious set values =0 as to meet the custom-
rrr— er's control purpose.

3. ? Setting data example

The fol lowing example shows the fundamentals of data satting.
It also applies to each data setting and change in each parameter group.

Example : Procedurs for changing the proportional band from 5.0% to 10.0%.

OUTPUT= 50.0 X Monitoring (MONL) display panel
------ {Dperation transfer (MODE) display panel)
H ' Press key
_PARA GROUP=00 7 Parameter group (Displays initial display panel)
(SV ALM]. 2.3 )
ry Elﬁ" Select parameter group by pressing [ & | or [ W] key
_PARA GROUP=01 7 S =
PGD1 initial displ |
(P,1,D, et : spilay pane
[ P ¢ Call up desired setting item by pressing key
F:W'EE_’E": Proportional band setting display panel

[a] [wI——4  Change set data by pressing [a]. [ ] or [FAST] key
{Change the proportional band from 5.0 to 10.0%8)

Prop. Band
= 10.0%
(Setting change end)
- »  Pressing ey returns current display panel to monitoring(MON!) display panel
{0r, pressing the | MODE | key returns current display panel to operation transfer
v (MODE) display panel)

OUTPUT= 50.0 % Monitoring (MON|) display pane
(Operation transfer (MODE) display panel)

Proportional band setting display panel

CD For paraseter group selection, press the [ PARA | key on the monitoring MONI) display panel or operation
transter (MODE) display panel to chenge to the setting parameter (PARA) display panel, then call up the
parameter grow(P8) including the sct data to be changed by pressing the | & | or LY ] key.

(2> |1 the group to be set is displayed, press the [PARA] key to specify the setting ites.

G Change the set data by pressing the [ & ] or (%] key. The set data becomes effective when the [&] or [¥]
key is pressed.
(1 theII| or (W] key is pressed sisultaneously with the [FAST | key, incremental or decremental speed is
sccelerated or  decelerated.)




3. 3 Setting parameter{PARA) display items

[hOTE |

All the values included in each setting item are default values set prior
PGOD and PGD1, change settings in accordance with control purpose. The un

to shipment. Exceet for parameter groups
it varies with the customer’s request.

J:: Press the E key P : Press the E| key =+ : Press the key
Setling ares M1
PG00 Sat-valua (3¥) Mlarm | setting Alare 2 selting Marn § setting salaation
[GROUE'-0D 7 Satting Value M Aarm 1 Nilarn 2 | Jf Marn 3 Setting Area Mo?
(SVALME2ZS X =007 - 50.0°C [ = s0.0°C + BoC [l 1
o
Control response Satting area Mo
PG L Proportional band Intearal tims Derlvative time deslgnation parameter selection
—HARA GROUP=0T- 7 ) Frop. Band Intearal Time Derivative Time Response Tvpe 7 Setting Ares Mo?
Pk Boete 3] ol- 10.0% ol - 240 sec o B0 sec | =1 <Slow e i
I Y T
PY digital filter Fresence or abance
PGID ¢ PY hias time constant of PY moving average PY low inpul cut-off
FPARA GROUP=10- 7 P Bias P Filter || PV Mov. Average? P Low Laval Cut
(PY Bias.Filter)| |- 000X . I s - OFF 2 .M _\
AN
Satting change Satting change Remate satting RS digital filtar
PG L3 rate |imit up rate | imit down (BS) ratio RS bias tima constant
GROUP=E] 7| SV Rate (MT Up | 'SV Fate LNT Down | JIFS Ralio % Bias RS Filter
{5V Rate LMT 3 = [0.00 5/5mc = [.00%3:c = 1.000 = 0.003 2 | sec
f T
Prasence or sbsance
of RS sovieg average
RS Wov. Avarage?
| Lo, 5 0
Dutput limit Qytput limit Dutput change Dutput change OH/0FF action (A)
PGI2 'y (i gh=Limit)d {low-1imith rate high-limif rate low-|imi hysleresis high=-5ide
. GROUP+12 T Out Limiter High) | Out Liniter Low Out Rate LNT Up Qut Rate LNT Dwn Out Hys. High
AControl Daloutd | =8 = 1050 % &=~ 5.0% #] = 0.0%/sec sff = 0.0%/sec «3= 00X
A
Manual output value OMAOFF action (A
dur ing error Derivative sain hysieresis low-side
Presat Manual Derivative Gain | |Cut Hys, low
w]| = g.0x o = ] == 0.0z
P13 AT bias w of AT cycles
weTey ﬁs_"_{ AT Bias AT Cyele Count ?
(Autotoning 3| o4 = 0.0 C #f = 1 Cycle
3 B
PG4 ’ Alarm | hysteresis  Mlare ? hysteresis Alarm 1 t_mtnuesis
PRRA GROUP: 14 ° ;_.[{hlnrl 1 Hys. _i Aliarm 7 Hrs. Alarm 3 Hys.
ihEarm Hyss oo « 0.10% = 0.0 % = f.10%
A ‘[‘
hol =pecification Aol specification
PGS salect ion Aol scale high-limit Aol scale low-limit  selection Ao? scale high-limit
—PARA GHOUP= 15 % _E Aol Select 7] M Aol Scale High _.gm Scale Low Mot Select 7| M Aol Scale High
‘[ Anafog Dutpyt 3] R « WY #3= 100.0 % = 002 = iy « 200.0 °C
3 a
bo? scale low-limit
J| Aot Scale Low
=- 200.0 "C
From PGIE W
To PGI6




From PGI5

Ta PGIS
Mction selectlon at
Open/ciose feadback resistance
PG16 W Weutral poms hystarasis (FBR) input break
==PRRlA GROUP= 16 7 Neutral Zoma Oul Hys. FBR ERR Cut 7]
(POS Contref = 4| »= 10,02 *H- Q.13 o = Cion Quoff
"
Display updating Deviation bar-graph RS bar-graph P¥ bar-graph Deviation bar-graph
crole (Display/no-display) (Display/no-display) (Display/mo-display) disalay range
|| Undating Cycle |  [Dev. Mositor Monitor 7 PV Monitor 7 B Deviation Range
= f.] sm = YES = YE& | = YE5 = 1W0%
Input arror Input arror Action selection Action selaction
PY inpit type determinat ion determination high-1imit at |ow-limit at
PG20 a se laction point high-limit point low=1isit input errar input error
F+PARK GROUP=20-71 | PV Salect ?|_,| P¥ Overrange o P Underrange || Action OVR ERR 7 Action UND ERR
(P Seleolic o) =200 - - 200°C « M0.0°C =- 200.0 *C <Control output =Control outpul
.- ]'
Presence or ab- Decimal-point
sance of sduara pas i tion PV ioput wnit Input progromssble  Inpul prograsmable
root extraction a8 lection salact ion goale low-|imit acale high-limit
PV Square-root ¥ = Decimal Point 7 PY¥ Uit L 4 P Scale Low | PY Scale High
¢ = M) - I sfl="C s« 00°C s« 000 °C
Satting limit Satting limit hS imput twpe Presance or sbsence
Pa21 Al (high-1imit) {low-linmit) selection of 5¥ tracking
[-PARA GROUP-21 %] [SY Limiter High 5 Limiter Low | M RS Select ? Tracking OH/0FF
8% Eimitar & = 3#00.0 'C “= }0.0 °C afy 1B « OFF
A T
Direct/revarse Derivative computing Wol/cold start
Pa2? N (utput cyela action salection oyele salect ion
<PARA FROUP=23 -7 Output Crcle Dir/Rev Salect 7 Derivative Cycle | | Hol/Cold Start 7
{Control Select)] f - M osec = Raversa |-—'1 " 0.1 sec «f| = Hot Start 1
1 [
Marm | action Energize/de- Errar input Presence or absence Alarm 2 sction
Pa23 salaction gnergize selection  action selection of hald action salection
FPAR GROP=23 ALNI Select 7| M ALMI Ewcitation? | ALY ERR Dut  ? MM Hald 71 B ALKZ Select 7
thiare Salect sHigh ALM {Dey) sExcitation w 0= UN: == El = O sLow ALM [Dav)
A T
Energire/de-
anargime selaction
AL Excitation? m—
sExcitation —
Error imput
sction selecticn
Presence or ahsesce Error input Energize/da- Alarm 1 sction Presence of sbsence
of hold action action seiection energize selaction salect ion of hold sction
J ALN3 Hold TP MN3 ERR Ogt 7 AL Excitation? ALM Balect 7 ._.Fl ALMZ Hold L
= (N o OWre= IN:=- =Excitalion sHigh/Low ALM « (N
From PG24
To PG24




From FG23

To PG23

[

Communication data Communication speed

P2y bit configurat ion Device address [bps)
I-_Pﬁk GROUP=2C 7] DIBIl Formal 7 Device Address 7| J Speed [bms] 7
(Communication = P OT:8 5P = o = BEDD

‘ T
PG2S sl Power supply frequency
PARN GROUF257 Power Frequency? |
ot 50 He

A ‘|"
PG30 L' Model name displsy  ROM M dizolay
~PRRA =307 sREX-GA FTC-W M Mo GE-V1.40
G0 Moo ROM Mo Y| «@ K:-200----200 0} =10 Date :02-09-15 _‘

Sat locking ML
Sl Lock PG Ko 7
= #

H

: Dption

¥
*7

*3

(Mo option, no display)

: There iz no display when the control action is OM/CFF action [A].

: The display sppears only when the control action is ONAFF action.

: The display appears only when the square-root extracted is provided with vol tage/current input.

There are no displays for PID action [H],

PID action with auto-tuning(AT) [F] and position proportioning PID action [Y].

e
x5
Ed

®7

DC current input [1].

¥8

: The display appears only when the control action is PID action with auto-tuning(AT) [F].
: There is no display when the control outputs are continuous voltage output [E] or current cutput [R].
. The display appears only when the control action s position proportioning PID action [Y].

. The display appears only when the input types are DC voltage(low) input [V], DC voltage(high) input [E] and

The display appears only when the control actions are PID action [H] or PID action with auto-tuning(AT) [F].

However, there is no display when the control outputs are continucus voltage output [E] or current output [R].

*9

®10 :

: The display varies with the model identification code specified by the customer.
The display depends on when the customer purchased the control ler.




4 . OPERATION

4. 1 Operation transfer (MODE) display at each display

Press the key on the monitoring(MONI) display or setiing parameter (PARA) display to set the
operation transfer (MODE) display. The display changes every time the [ MODE | key is pressed.

Auto/manual transfer #1,%2

| AUTO > MAN ?_, i MAN 2> AUTD 7
* (AUTO MODE) # (MANUAL MODE)
[N00E }——
| NODE | { ] Local/remote transfer =*2
LOG »»> REM 7 REM »»> LOG 7
# (LOGAL 5V L= (REMOTE _3V)
/
[ Moo | ;\ J External/internal control area transfer
LOG »»» EXT 7 EXT »»> LOC 7
*(AREA LOCAL) - -* [AREA EXT)
/
- / Contrel area Mo transfer
Control Area No? Control Area No?
Area Mo. | 23> 7 LArea No. 2 s3> 7
I
[EE—EJH—"{, PID control/auto-tuning transfer =#3
PID >7 AT 2 AT 32> PID 7
#(P1D CONTROLY [ * (AUTO TUNING) |
1 8
P / Set data lock/unlock transfer
UNLOCK »>»» LOCK? LOCK »»» UNLOCK?
* [UNLOCK) | = iLock)
MODE 4 : :
g J} Communication/key operation transfer 47
LOG #2» COMP 2 COMP »»>» LOG 7
* (LOCAL MODE) | * (COMPUTER MODE) |
HODE 4 Operation execution/stop transfer
' RUN 33> STOP 2 STOP 7> RUN
# [CONTROL RUN) * (CONTROL  STOP)
(w00 -——
D : Option (The display appears only when the controller is provided with an option.)
¥ 1 : There is no display when the contrel action is ON/OFF action [A].
#* 7 : When the external contact input function is provided, the increase in messages depends on the

external contact status.
For details, see “B.8 Contact input ™ (page 25).
% 3 : The display appears only when the control action is PID action with auto-tuning [F] .

[NOTE ] No other operation transfer displays appear during operation “ STOP ".

4., 2 Operation transfer method at each display

The cperation transfer (MODE) display the message “»»>" on the display panel. For example. when the
display appears as shown in (D, it indicates the present AUTO status. Then, press the key, and
@ is displayed to show the MANUAL status,

@

A0 55 WN 7 @ s W
+ (AUTO MODE) + (MANUAL MODE) |

When “333" is shown on the message display as shown above, operation transfer is enabled by pressing

the key.

o




3 Description of each display

(1) Auto/manual transfer display
This display is used to select the auto and manual mode.

( 2) Local/remote transfer display (Option)
This display enables the selection of set-values used for control.
REMOTE 8V : Enables setting by external analog input
LOCAL S : Enables setting by the front key or via communication
( 3) External/internal control area transfer display (Option)
This display is used for selecting the control area transfer method.
AREA E X T : Enables selection by contact input (DI)
AREA LOCAL ; Enables selection by the front key or via communication
{4) Control area transfer display

This display is used to s=lect the control area M. reauired from any of the eight memory areas.
For details, see 8.1 Multi-memory areas (FGODO, PGO1)™ (page 18).

@ Setting method (Transfer method)

Control Area No? This status displays that the controller is in contral in memory
Area Mo, 1 »»3 1 area ML1.

Select the memory area ML to be changed by pressing theE] or E| key.

[a] [¥] lr  The fi?ures displayed on the right side of “»»»" increase or decrease when

: the or key is pressed. For example, changing the control are to
memory area M2 is enabled by setting ? with the or [ 7] key.
y
Control Area Mo? This status displays that the control area is still in memory
Ares Mo. | »2» 7 area MLl.
2y ' Control area is changed to memory area MI2 by pressing the key.
Control Area No? The memory area display unit shows “ = " to display the control
Area No. 2 >0 7 area has been changed to memory area 2.

MOTE | The control area is not selectable when it is set to the external area(AREA EXT) or the
communicat ion_mode (COMPUTER MODE} .

(Even if the [ & ] or key is pressed, it is not activated.)

{5) PID control/auto-tuning{AT) transfer display

This display is used to select the PID control,Zauto-tuning(AT).
Auto-tuning(AT) is the function of measuring and setting the optimum PID constants.
The requirements for auto-tuning(AT) start and suspension are described in the following.,

1> Auto-tuning start/stop method

AUTO »»> MAN 7 Operation transfer (MODE! display
*{AUTD llﬂﬂE} The figure at the left is for auto{AUTO) /manual (MAN) transfer dis-
-.i.r MODE play.

PID >>> AT 7 Pressing the MODE key from the “Auto(AUTO) ‘manual (MAN) transfer™

* (AUTOTUN I NG} display sets the instrument to the "PID/auto-tuning(AT) transfer”
455 display.

AT >>> PID 7|  Auto-tuning(AT) is started by pressing the key. [(The auto-

 (AUTOTUNING) tuning (AT) indication lamp:flashes display] When auto-tuning(AT)
A ends, the operation automatically returns to PID control action.

PID 3>> AT 2|  To stop auto-tuning(AT), press the key egain. Auto-tuning

*(P|D CONTROL) then stops and transfers to PID contrel. In this case, each PID

constant does mot change.

_B_




(2D Requirements for auto-tuning (AT)

WRequirements for conducting auta-tuning (AT)
®[n the operation transfer (MODE) display

- Auto (AUTO) /manual (MAN) transfer — Auto mode

* Local (LOC) /remote (REN) transfer — Local SV

« PID/auto-tuning (AT) transfer — PID control

- Operation execution(RUN) /STOP transfer — exnecution (RUN)

® |nput value should not be abnormal. {According to the input abnormal ity determination point)

MConditions under which auto-tuning (AT) is suspended automatially

(MWhen set-value (SV) s changed #|

@When the control ares is changed =i

@¥hen high or low output limiter value is changed #i

@¥hen PV bias and/or PV digital filter are changed *]

EWhen AT bias is changed #|

EWhen AT cycle is changed *i

(@When the instrument is transferred to the manual mode by “AUTO/MAN transfer™ =i
BWhen the instrument is transferred to the remote mode by "LOC/REM transfer” #
@When the instrument is transferred to PID control by “PID/AT transfer” =0
W@When operation is stopped by “Operation execution (RUN) /STOP transfer” 9
{¥hen input value becomes abnormal. (According to the input abnormal ity determination point *3)
@When power failure occurs =2

@When the instrument is in the FAIL status *4

*|. The message shown in the figure at the right appears on the message AT Cancel 7
display unit. Pressing the PARA key (the MODE key only for @, @ or e :PARA, No:MONI |
— mooE

@) at this time suspends the auto-tuning (AT) function. Pressing the
MOMI key continues this function.

*2. The display of “AT Cancel?” does not appear, and the auto-tuning (AT)

lamp is also extinguished to automatically suspend the auto-tuning (AT)
function.

*3. If a measured-value enters the input error determination area, then the Ai.ltatuninn
message shown in the figure at the right appears, and the aute-tuning (AT) End !
lamp is extingished to automatically suspend the auto-tuning (AT) function.

#4. The FAIL lamp turns on to sutomatieally suspend the auto-tuning (AT) func-
tion.

1. When auto-tuning(AT) suspension requirements are established, the instrument immediately
suspends auto-tuning (AT) function to transfer the above function to PID control. PID constants
at that time are left as they were before auto-tuning(AT) start.

2. If the output change late |imit (ses on page 34) is set, the optimum PID constants may not be
obtained even with the auto-tuning(AT) function activated.

( 6) Set data lock/unlock transfer display

det data lock/unlock is transferred on this display panel,
For detail, see “6. SET DATA LOCKINC™ (page 14).

(7 ) Communication/key operation transfer [Option)

This display enables selection so that this controller can be operated via communication or by the
front key.




( 8) Operation RUN/STOP transfer display
This display enables the selection of operation RUN/STOP.

{a) Operation Stop (Output and sction of control, alarm, etc. are the same as those at power OFF.)

(T Show the operation RUN/STOP transfer display panel by pressing the key.

RUN >>> STOP 7
* (CONTROL _RUN)

@ Next. press the key to stop operation. However, the key is not valid in the computer
(communication) mode.

(Operation RUN/STOP transfer is performed via communication in the computer
{communication) mode. ]

STOP 5> RUN 72
& [CONTROL STOP)

= If operstion is stopped. even with the key pressed. only the operation RUN/STOP tramsfer
display panel is shown, and therefore no other operation transfer is done. In addition, all the
indication lamps go off.

The measured-value(PV) display unit shows measured=value (PV) as usual. The set-value(SV) display
unit shows MV (=5.0%4) in the menual mode before operation stop. It also shows the set-value in

the auto mode or in the remote setting(REMOTE SV) mode before operation stop.

in the operation stop status(STOP), all the settings in the parameter group can be changed regard-
less of whether the setting is locked/unlocked (Setting after parameter group PG20 can be changed.)
For details, see ™ B. SET DATA LOCKING " {page 14).

{ b) Operation RUN
Operation RUN/STOP transfer display panel.

STOP *»* RUN 7
* (CONTROL STOP)

Pressing the key run operation,
If operation is runc from the operation stop status{STOP), all the front displays disappear
instantanecusly and operation re-starts.

Opaeration starts in the state whare power failure is assumed to occur for more than 3 sec., and the
message display unit shows the monitoring (MONI) display panel.




4. 4 Each display unit during operation

——'I Display shown when set-valuelSY) is changed in auto mode i

Display units

@ Measured-value(PV) display unit
Displays measured=-value.

- -y @ Set-valu=(8V) display unit
e AT Dizplays set-value via a setting change rate
limit.

e
[ LR o -I'
E]._:E - @ Menory area display unit

TO om e e s Displays current control area WO

|

._j

= = % When the display area ML differs from actually
UUTfUT'u 942'5‘? controlled control area M0 : Display flashes.

@ Message display unit(LCD)

E@E WE]E] Displays set-value set by the [ & |, and

L UIPRLEERLRFRERRTRRER R Ben gl

keys.

= 08

—

Indication |amps
Set-value(SY) and AUTO indication lamps light up.

* When the set-value is changed during control, the set-value(SV) dicplay unit shows the set-
value (set-value in actual control) via the setting change rate linit while the message display
unit shows the set-value (final set-value) set by the ; and [ %] keys.

Thus, when the setting change rate |imit is activated. changes in the set-value(SV) and message
display units differ and the value on the set-value(SV) display unit varies with that in the
setting change rate limit.

—i Display shown when MV is changed in manual mode ]

Display units

@ Measured-value(PV) display unit
- Displays measured-value.

= =y @ Set-value(SV) display unit
= 8 Displays manipulated output valus(MV) via the
— outpui change rate limit.
b (7 s His O
G5 ew e o ] - @ Memory area display unit

Displays current control area M

OUTPUT= ~105.0%

PELLD R R pn i nep ey

= =l (E] el (&

15 anr-G3

@ Message display unit (LCD)
Displays manipulated output value(MV) set by the
@ . [ FasT] and keys.

Indication |amps

The manipulated output (MV) and MAMUAL (MAM) indi-
cation lamps |ight up.

¥ In the manual mode, the set-value(S8V) display unit shows manipulated ocutput value(MV) via the
output change rate linit while the message display unit shows manipulated cutput value (final
set-value) set by the m . | FAST ] and [ | keys.
Thus, when the ocutput change rate limit is activated, changes in the set-valus(3V) and message
display units differ and the value on the set-value(SV) display unit varies with that from the
output change rate limit.

_ll_




——| Display shown in remote mode (REMOTE sw't

S I ey
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S B z
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P e ——
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LEmiiinl

i1.0%
| 1
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Display units

® Measured-value(PV) display unit
Displays measured-value.

@ Set-valuelSV) display unit
Displays value via the setting change rate |imit.

@ Memory area display unit
Displays current control area MO

@ Message display unit (LCD)
Displays remote setting(R3) value not set via the
setting change rate limit.

Indication |amps

The set-value(SV) . REMOTE (REM) and AUTO(AUTO)
indication lamps light up.

# |n the remote mode, the set-value(SY) display unit shows the remote setting(RS} value (Control

set-value) via the setting change rate limit,

while the message display unit shows the remote

setting(RS) value not set via the setting change rate |imit.
Thus, when the setting change rate |imit is activated, changes in the set-value(SY) and message
display units differ, and the value on the set-value(3V) display unit varies with that from the

setting change rate |imit.




5 . MONITQRING (MONI) DISPLAY PANEL DESCRIPTILON

Every time the [MONI | key is pressed, the following status is displayed.

®1
EH.ITPEIT= il B8 B @ Control output + Bar-graph
Displayed only when control action is PID [H] or PID with AT [F] .
—" i UHTPHTE:;H ==1--- @ ON/OFF display
1 Displayed only when control action is ON/OFF action [A] .
EEEEP 0.0%1. 1 @ Control output + CLOSE, OFF, OPEN
Displayed only when control action is position proportioning PID
action [¥] .
o
Pﬂs' UL @ Opening + Bar-griph
Displayed only when control action is position proportioning PID
/ action [¥].
I}E'u'=— ] @ Deviation + Bar-graph
Can select display/no-display and can set deviation bar graph
/ display range. (Can be selected from to parameter group PGIT on
y setting parameter (FARA) display panel.)
b . .
* RS 20.UC. ... @ RS + Bar-graph
Display/no-display can be selected from parameter group PGIT on
[ MON| F——" setting parameter (PARA) display panel.
i
. PV= 200.0CL ... @ PV + Bar-graph
Display/ne-display can be selected from parameter group PGIT on
(WOl —" setting parameter (PARA) display panel.
’ ﬂ;:' H;;'tw F---=-- @ Alarm output status
F Displayed when alarm function is provided.
.
! .
:::3;“‘;1na F--1--- @ Auto-tuning(AT) ready status
E::ﬂum;}r =17~ @ Auto-tuning(AT) execution status
- Displays the number of auto-tuning cycles.
putoluning Ll @ Auto-tuning(AT) end status
E:EGE:E?::E] R e ® Auto-tuning(AT) error status
[N ——

J i Option (Displayed only when option is provided,)
#1 : Display varies with control action type.
%2 : Displayed only when control action iz PID action with auto-tuning [F] and during auto-tuning.

% For details of auto-tuning(AT) status display, see "(5) PID control/auto-tuning(AT) transfer” (page B).




6 . SET DATA LOCKING

(1) Setting change

Set-values belong to two parameter groups in which they can be changed, even during operation,
and can not be changed if on operation cannot be stopped.
The details are as fol lows.

Setting changeable @ X Setting not changeable : —

Parameter
‘group (POMY} fizac H ;
PGOD Setting can always be changed regardless
PGDO of set locking and contrel.

PG1
PG
PG
PG
PGI
PG
PG
| PG
PG2
PG?2
PGE?
PG 2
PG 2
PG?
PG 3

With control outout | No control output

Iten to be locked
depend on the set

MEAE S A A A b

data locking level
o

1

-

Dmhwm—-=--l-mmhmm—-ﬂ—-

e | 1| | [ e e | e o R [ [ | XX

o

C3

.

=
|

@ The set contents of parameter groups PGO0 and PGOL can always be confirmed and changed regard-
less of set data lock/unlock,

@ The set contents of parameter groups PG10 to PG17 can be confirmed and changed even during
control (RUN) if set data is not locked.

@ The set contents of parametar group PGZ0 to PGAD can be confirmed if set data is not locked,
but they cannot be changed.
The set data can be changed by stopping operation on the operation transfer (NDDE) display
“Operation RUN/STOP transfer” (see page 7).

(2) Set data locking

Each set-value cannot be changed if the set data lock fumction is activated. Set data can be locked
on the operation transfer (MODE) display panel. Also set data in every parameter group is locked.

If any parameter group ML is set by "Set data lock ML getting” in the parameter aroup PG40, set
data in the parameter group with that WL or N2 larger than that ML is locked.

For example, if set data lock M 20" is set, set data in any parameter group from PG20 to PG40 is
locked. These paramter groups are not displayed if the set data lock function is activated, and
thus each set-value can be neither checked nor changed. However, if the set data lock functiom is
deactivated, all set-values in parameter groups from PG00 to PGAO can be checked regardless of
“set-data lock ML setting’.




< Setting procedure >
D The operation RUN/STOP display panel is shown with the key pressed.

RUM »>>» STOP 7
* (CONTROL RUN)

Pressing the @ key stops operation,

2 Press the . [a] and [ 7] keys to call up the set data locking display panel (PGO).

Set Lock PG No 7
= M

Change the set data locking M to 20, for example, by pressing the [ A | and [ W] key.

=) Press the ! MODE | key to show the operation RUN/STOP digzplay panal.

STOP »»>» RUN 7
* (CONTROL STOP)

Pressing the key starts operation, and when operation starts, the display panel changes to
the monitoring (MONI) display panel.

G Press the key to show the set data lock/unlock transfer display panel.

UNLOCK »>»» LOCK?

* (UNLOCK)

Pressing the key sels the contreller to the set data locking status.

LOCK >»> UNLOCK?
* (LOCK)




¥ . FEEDBACK RESISTANCE AND VISUAL AWNGLE ADJUSTMENTS

_';-1999?! _*!ii_?"i-rﬁ#'_ P.".'T'*.'_'f*_ _‘?"’E'_‘f* bmﬂ .

This contral ler enables the adjustment of visual message display unit viewing angle
and feedback resistance prior to operation.

7. 1 Preparation

As shown in Fig. 1, the internal chassis can be withdrawn from its housing if it is pulled forward
while the stopper at the bottom of the mainframe is pushed up. Mext, as shown in Fig. 2, turn ON
internal switch Mos. 1 and 2 at the top of the controller, then push the internal chassis inte the
housing to enable the above adjustment.

Turn OFF the internal switch shown in Fig. 2 to exit from this adjustment.

K.f"’ﬁ;_\ch
"

et _.-ﬁ““«-?if?ﬂ
==

vz ,;ﬂ;?ﬁﬁ |

=
fes _,-"'-'

;?if’ View of chassis from the top

. / Internal switch
=
=

—EI:I — ML1 Feedback resistance adjustment

r\,|:|:| — M17? Visual angle adjustment

F aga.i Eilig: 2

1. 2 Feedback resistance adjustment
[Apply only when control action is position proportioning PID action]

The controller is adjusted to the feedback resistance input value specified by the customer prior
to shipment but if fine adjustment is required, follow the procedure described below. Prior to
adjustment, check to see if the wiring is correct and that the control motor load is activated.

1) Wiring :
Kt PTM : Potentiometer

]

=]
| = T 3 I'I'I-f'.l"'lr-‘lJ,:;l'- =1
Power O 2l -pe-prereerli
&supplyk 3 T Pt M [k 13
ZHI :ip =) il §
& :l:: x| : " i § o
Power © 1 ; fé_ 5: i
A e HE HO LY
supply 9 3
= 1 ;%ﬂ [ MG}I:' I..——— oy
‘ﬁ'“. = 'q.l?l‘_-l EI i W?'D i
: PTM :
. OF
i |

Control rm::tnr




(2) Adjustment (FBR)

Turn ON internal switchiFig. 2) ML]. then turn ON the power with the internal chassig in the
houging. Thiz mezsage dizplay unit then shows @ and hereafter @&, &, @ and & in thiz order.
The measured-valua (PV] display unit shows the feedback resistance input value.

D Adjust »»» Start

Adjustment FBR

v
Adjust »>»> Start
OPEN and CLOSE
r

W
Adjust of OPEN

22y

The display panel changes automatically.

Adjust of CLOSE
Read of input

The display panel changes automatically.

Adjust 3>> END
= End of Adjust

Press the key to finish display panel setting and then all the feedback
resistance adjustment is completed with the internal switch MLl turned OFF.

CAUTION | Be careful during adjustment, as the control motor is running.

7. 3 Visual message display unit viewing angle adjustment

The viewing angle of the message display unit (LCD) on this controller can be adjusted for to im-
prove vigibility (Visual message display unit viewing angle : density). When displaved characters
are not clearly visible because of the angle of the display, adjust the angle.

[ Adjustment procedure ]

Turn ON internal switch(Fig. 2) a2, then turn OM the power with the internal chassis in the
housing. The message display unit then shows the following display panel.

Copyright (C) 1989
RKC  INSTRUMENT

Adjust density by pressing I'.hﬁ]I] or El key. Keys other than the above keys are not valid.
Turn OFF internal switch M02 to end adjustment.

T




8. DESCRIPTION OF MAIN FUNCTIONS

8. 1 Multi-memory areas (PG00, PGO1)

This function stores up to B memories with setting values (set-value, proportional band, integral
time, derivative time, etc.) parameter groups PGO0 and PGD! including PID constants set to |
memary, and if necessary, one area can be called up to be used for control.

In addition, data in the areas not used for control is changeable.

Each setting Each setting
data e — data

Memory | ﬁ MCEOrics Memory X

Used for control

* Control area M0 can be selected by external contact input.
See “ 8.8 Control area (memory area) transfer by contact input C(Option) ™ (page 24).

§. ? Control response designation parameter (PGO1)

Control response setting change in PID control can be specified in 3 steps(Slow, Medium and Fast).
When quick response to setting change is required for the controlled object, select ™ Fast ™.
However, in this case, slight overshoot cannot be avoided, so if overshoot is unacceptable,
select “ alow .

B. 3 Input processing
(1) Functional description

1> PY bias and RS bias (PG10, PGI1)

If a PY bias is set for the following case, a value obtained by adding the PV bias to a measured-
value becomes an indicated value, and computation is performed using that value.
Similarly, remote cignal correction in remote setting iz called ™ RS biag "

@ For thermocouple/RTD input
When indicated values need to be corrected because the indicated value on the controller
diffars from the measured-valua{PV) on othar instruments used due to characteristic disparsion
of each sensor or the difference in sensor mounting locations.

@ For voltage/current input
Whan input walues need to be corrected.

2> PV digital filter and RS digital filter (PG10, PGI1)

This is a filter provided for rejectingnoise in a measured-value(PV) and remote setting(SV)

value. Control in which input noise influence is restricted can be parformed by adjusting one
of the filter's time constants.

(3> PV (RS) moving average (PG10, PG11)

PV (RS) is sampled every 0. sec(D.? sec). If there is not PV (RS) moving average, this sam-
pling value is read without modification and then processed, but if there is PV (RS) sampling
average, the result of 4 samplings is averaged and then processed. Even in this case, the sam-
pling interval becomes 0.1 sec(D.2 sec). (Mean value of | to 4 samples — Mean value of 2 to
5 samples — Wean value of 3 to 6 samples — Mean value of 4 to 7 samples ---)

The moving average can aliminate noise influence.




A PV low input cut-off (PGID)

When input signal square root-extraction is used, such as in flow control, the square-root
sxtraction result varies widely in the selection with low input value., In order to el iminate
control inconvenience caused by input variations at low input value, input of less than the
value set is cut (0 input) and processed.

Flow -

— Differential pressure —————

&> RS ratio (PGI1)
The multiplying factor set to the remote setting(RS) value is called ™ RS ratio ™.
Thus, remote setting(RS) walue input gradient can be adjusted.

Remots setting(RS) value X RS ratio = Remote settina(RS) value used for
calcufation and display

(&> |nput error determination points (High-limit/Low-|limit)

When measurad-value(PV) input exceeds the value set here, it iz determined to be inpul error.

In this case, action set by ° Action selection at input error " (PG20) is performed.
(For details. see “(B) Special operation at input error ".) (page 20

7> Square-ront extraction (PG20)

For differential prassure flowneters usually used in flow measurement, output signal AP
(Differential pressure) has the relationship of O=aJdl AP with respect to flow Q. These,
flow O can be obtained by performing output AP square-root extraction from the flowmeter.

Q

Flow

Differential pressurg ——————— AP

(2) Measured-input value(PY) processing (0.1 sec. sampling)

* Moving aver- Digital . _JLimit
PO ee & tines | ™1 Filter b Sl -0 to {185~ "V
ONOFF 1 to I00sec (0:0ff) +5.00% of span (Displ ayed value)

*W : Data after linearization or square-root extraction

(3) Remote setting(RS) input processing (0.2 sec. sampling)

Moving aver- | —J Digital = : e : Limit set- o
RS O age 4 times filter i ik = ting range o

ON/OFF | to 100sec (0:off) D0.001 to 10.000  +50.00% [::::::;}




{ 4 ) Feedback resistance(FBR) input processing (0.4 sec. sampling)

< Digital

FBR <

L filter

| sec. fized

(5) Remote setting(RS) ratio/bias operation

=) FBR
iDisplayed value)

Input Output
e Ratio > = Bias = )
(6 ) Special operation at input error
(1> Configuration diagram
. 03 1005
----------------- = i Eiieciive Treuk e : T L
Underscale l Ovarscale

Input error determinat ion
i point ssiting range

- h { et range) ]
Operation at input error Cperation at imput error
{Low=imit] Hyetarasis \4 k (High=1imit) -
: Fog bl |
* input errar determination Input error delermination
 point (Low-limit) point (High-linit) ;
¥ il fisd :
< Flashing o led Flashing =
ST _‘_E__,, P display ‘L T =l
Oienlay ifiil Display

Setting range for each function

Measured-walue (FV]
dizplay unmil

Input error determination point (PG20) : Same as input range (Independent high/low setting)

Action hysteresis : 0.12§ of span (Fixed)
Action selection at input error value (PG20) :

Message display

Action

Action ==« ERR 7
sControl output

Usual contral continues

Action #== ERR 7

=Preset Manual during error,

Set the mode to "MANUAL" to output the manual output value

wek : (VRChigh) or UND{low)
Manual ocutput during error (PGI2)
Display : PY diselay flashing during error
Others

_r

t =8, 0% to+105.09%

: When inpul is set to the error status during auto-tunming, auto-tuning is suspended.




(7) Input range table

% Accuracy in the range of 0 to 400°C (D to BOO'F) : Mot guaranteed.

Group Input type Group Input type
-200.0 to 200.0°C 0.0 to 1200.0°C
0.0 to 400.0°C 0.0 to 2300.0°C
K 0.0 to 1300.0°C ikl 0.0 to 2200.0°F
0.0 to BO0.0F 0.0 to 4200.0F
0.0 to 2400.0°F -200.0 to 200.0°C
-200.0 to  200.0°C < e Y 0.0 to 500.0°C
0.0 to 400.0°C g -300.0 to 400.0°F
J 0.0 to 800.00C E 0.0 to 1100.0°F
0.0 to 1200.0°C 2 -200.0 to 200.0°C
0.0 to 1800.0F § . 0.0 to 200.0G
0.0 to 2100.0°F 2 -300.0 to 400.0F
= 0.0 to 1700.0°C 0.0 to 1600.0°F
0.0 to 3200.0°F -200.0 to €00.0°C
= P 0.0 to 1700.0°C Ao ey -300.0 to 1200.0F
_E 0.0 to 3200.0°F St -200.0 to 600.0°C
w 0.0 to 1400.0°C -300.0 te 1100.0F
2 TC = 0.0 to 1800.0°C 0to 10mV
E 0.0 to 2500.0°F -10 to  10nV
- 0.0 te 3300.0°F 0 to 100aY
-200.0 to 200.0°C 2 | Voltage -100 to  100aV
E 0.0 to 1000.0°C = |otton | MY Bto 1V
0.0 to 1800.0°F _% : g IV
-200.0 to 200.0°C 2 lto 5V
-200.0 to 400.0°C lto 5§V
0.0 to dDO.OC Yol tage
% -300.0 to 400.0°F input (High) ¥ it
-300.0 to 700.0°F : 0to 20mA
0.0 to TOO.OF Haczent. ineat iia i to  ?20mA
N 0.0 to 1300.0°C
0.0 to 2300.0°F
0.0 to 1300.0°C
et 0.0 to 2300.0°F




8. 4 Set-value processing
{1) Setting change rate limit (PG11)

In processes where the set-value(SV) needs to be changed graduaily, it is changed so that it
does not exceed the rate of changse set by the setting change rate Ilimit.

(a) Configuration diagram

Local set-value
Memory area Mil ——O &
plenory ares MI_F—O o trol meacry = PID/AT
Memory area ML ——O
areqa Nl =+ [ = L

Memory ares M4 ——O . Change rate o Setting valua
Memory ares Mui —O - L% limit for control
Memory area Mif ——O r——} (Setting value
Memory ares W] ——O menitoring)
Memory area MR ——O

Femote

o Presence or

+—— ahsence of

3¥ tracking
| Remote setting value >—»Z

(1D The setting change rate limit iz effective for changing set-valus as the result of remots/
|ocal transfer and control area change.

(&> The setting change rate limit is activated regardless of the auto and manual modes.

3 The set-value continues changing even with the mode set to manual during set-value change.

(b} Action

When the setting change rate limit is set at power-OM, the measured-value(PV) is changed as
initial value (PY start).

< Initial value of the setting change rate limit at power-ON >

Relaticnship between Setting chamge rate limit
measured-value (PY) and |ncreasing (UP) set-valye Decreasing (DOWN) set-v
| set-valye 3t power-ON 0 Other than 0 i} Other than 0
Measured-value (PY) >Set-value Set-value 1;.:;”“_“""3
Measured-value (PY) < Set-value Set-value H[;:fu"d*"““
Measured-value (PY) =Set-value Set-value Set-value Set-value Set-value

% The initial value at overscale " coooo " or underscale ™ s " becomes the set-
value.

% The initial value when measured-value(PY) exceeds the setting range becomes the high or low
limit in the setting range.

(2) 8Y tracking (PG21)

This function is used to select whether the local set-value follows the remote setting when the
cperation mode is changed to a local setting from remote setting.

Set-value movenent
®1

sV 7
(Local set-value)

-

i
]
o
[

-

—— 00 BV —Sf<— REN SV —>le— |locSsV —

* Solid line : When there is tracking.

* Dotted line : When there is no tracking.

%] : The setting change rate limit is turned OFF,
%72 : The satting change rate limit is turned ON,




B. 5 Output processing
( 1) Output change rate limit (PG12) high/low-|imits

In a control led object which dislikes sudden output change, output can be limited by the rate of
output change set, and especially in a controlled object in which large current may flow due to
sudden output change, use the output change rate |imit.

3> Output limit and output change rate |imit action

e, e e " Output limit | Output change rate Iimit
ON/OFF action [A] = =
Position proportioning PID action [Y] = ><
During PID control >< >
During auto-tuning (AT) > =
During manual setting > >
>< : Settable — : Not settable

* |f the output chenge rate limit is activated, there may be cased where the appropriate PID
constants cannot be obtained at auto-tuning(AT).
(2 Configuration diagram of output limit and output change rate limit
Control output

Auto mode
l Qutput change

—~ o Output limit — WY

T rate |imit
Manual output Manual mode {ODutput valuel

(2) Derivative gain (PGI2)

Derivative gain is adjusted. It is not necessary to change the value set prior to shipment when
the contraller is being used normal ly.

(3 ) Manual| output value during error (PG12)

When input |5 above or below the value set on the high or low-limit of the imput error determi-
nation point, it is determination to be input error. At this time. if manual mode is selected
according to action selection (PG20) at input error, normal control is suspended to automatically
get the contreller to the manual sutput status. The cutput value at this time becomes that set
by " Manual output value during error ™

8. B Hot/cold start Selection (PG22)

Instrument action is not influenced by instantanecus power failure. Also power recovery action
after extended power failure can be selected from the fol lowing 3 items. Slection is setting
parameter (PARA} display in the parameter group (See "3.3 Setting parameter (PARA) display items” on

page 4).
Operation mode at Qutput value at
POWET recovery pOWEr recovary
T T Same as thatlhe— Same as tha! before
fore power fallure power failure
MAN Low output
Hot start 2 Same az that be- Hode limitar value
fore power failure AUTO Value as a result of *
MHode control computation
Cold start MAN mode Low cutput |imiter value

* The result of control computation varies with the control designation parameter.
(See "3.3 Setting parameter (PARA) display items” on page 4.)




(1) Apower failure for less than 50msec. does not affect controller operation.

{2) Apower failure for less than 3 sec. results in the activation of HOT START 1. A power
failure for more than 3 zec. results in the operation mode designated by the setting.
However, the failure for less than 3 sec. slightly varies with power supply voltage and
power consusption.

(3) Transfer from operation STOP to RUN also results in the same start as that at power
recovery.

(4 ) HOT/COLD START cannot be selected in the ON/OFF action.

{5) If a power failure ocours while the auto-tunina(AT) function is activated, HOT START
conditions become as follows, respectively.

HOT START 1: Only the auto-tuning(AT) function is suspended in the operation mode before
a power failure occurs and the output restarts its operation from the load
factor almost at the set-valua(SV).

HOT START 2: Only the auto-tuning{AT) function is suspended in the operation mode befare
a power failure occurs and the output restarts its operation from the same

output value as that in the auto mode of normal HOT START 2.

B. 7 Digplay related function {(PGIT)

(1) Display updating cycle function

This function enables to change the display updating cycle. For example, when it becomes difficult
to see the display's least significant digit due to input value fluctuation, it can be made legible
if the display updating eyele is varied {to lengthen the cyele).

Setting range : 0.1 to 10.0 sec.
Displays whose updating cycles becomes valid :
@ Measured-value(PY) and set-value(3V) display units [7T-segment LED)
@ Control output + Bar-graph, Control output + CLOSE/OFF/OPEN, Deviation + Bar-graph,
RS + Bar-graph and PV + Bar-graph (Message display panel)

{2) Display/no-display function (PGIT)

This function enables the deviation + bar-graph, RS + bar-graph and PY + bar-graph monitoring
(MON|) display panel when it is reauired.

(3) Deviation bar-graph display range setting function (PG17)
Deviation bar-graph display range can be set.

Setting range : 0.1 to 10.0% of span

DEY=— 10.0"C The bar-graph center corresponds to the zero deviation
"""" poistion.
() 0 +) The plus deviation is displayed on the right side from

the bar-graph center, while the minus deviation, on the
left side from the center.

o




8. B Contact input [Option)

In this instrument, the contrel area and each cperation mode can be transferred by the front kevs and also

by contact input.

(Optional)

Three types of contact inputs are available: “Control area selection (3 points)™, “Control area selection
+ operation mode selection (1 paint), and “Operation mode selection (4 points)”™ (To be specified when
ordering) .

(1) Control area transfer

The contrel area can be transferred according to the open/close status of rear terminals MNos. 25 to 78.

2
4
2

2

5§

]
i
8

M=) Control area transfer according to rear terminal open/close statuz>
trol area
i 1 2 3 4 B ] T ]
o1 o Terminals
o1 o MiZ5 and 26. x - x - o - X -
HO25 and 27 x x = - ® x - -
0 4 0 M1Z5 and 78 ® ¥ 4 ™ - - - =,

DDDQ

L

When the control area is transferred by contact input, set the instrument to the TAREA EXT
according to the operation mode(MODE) display "Control area internal (lecal)/external trans-

fer” (see page T).

. In this instrument, the control area is transferred approx.
{Mos.25 to 28) open/close status is changed.

? sec. after the rear terminal

. The selection method of each control area is determined depending on the cperation mode shown

below,
Operation mode External/internal Sekeriutio
{ LOC/COMP ) (EXT/LOGC)
External control area Contact input becomes effective
Communication { AREA EXT) {Change via communication is nof available)
( COMPUTER MODE) Internal control area
Control area WL transfer via communication
( AREA LOCAL)
External control area Contact input becomes effective
Key operation ( AREA EXT) {Change by key operation is not availablel
{LOCAL MCOE) Internal control area
Control area M0 transfer by key operation
CAREA LOCAL) e

_25....




{ 2% Operation mode transfer

The operation mode can be transferred according to the open/close status of the rear terminal Nos.Z5 and
9.

<When the operation mode transfer (1 point) > <When the operation mode transfer (4 points) >
‘?_El COM (=) @ COM(-)
AUTO/MAN
@ oD | o @ o= T =
LOC/REN
* The operation mode transferred @ o o
any one of AUTO/MAN, LOC/REM, LOC/COMP
LOC/COMP and RUN/STOP. {E G O
{To be specified when ordering.) RUN/STOP
(2] 9, 0

The operation mode transfer status by contact input is shown in the following.

Front kay mode [ Status of rear [ Actual
selection terminal Mo coeralion mode g Al Mayasas dinniay
- AUTO 37> MAN 7
o Closed huto | auto ; GN «0/1:CLSLMITD)
AUTOD T B ALITD 3> WAN 7
Auto/manual Y Auto —AUTO =" Flashiog | o) cononmmin)
transfar mode 1 MAR 230 AUTD 9
s Clomed Mameal i ' OFF =[] :CLSUMANUAL }
= \ MAN 32> AUTD 7
i l%:mm'l
v 33 LG T
P Llosed Remote REM : ON «0/] CLSCREM. 5¥)
REM * =) REM 22> LOC T
Losat/rasote i memote | | ~7 '%"5. i Flashing | opyoomioc.sw)
transfer acde 1 LoC > REM 7
e Closed Local e (PR [ VT C oK )
s i LC »»» RN 7
" : 01,1 -0PHELOC. SV
v 0
Clased Compuiter cCOMP | ON W Lo
e | /1 :CLS(COP)
Compy e comp —&GIM'E'- t Fiashi COWP 330 LG 7
Locs! /coaputer " ]: Compufer } - e i =0/ | OPHILOCAL )
tranafer acde . LOE »»» COMP 7
Clesed Local ] X
Local | ang ' OFF ID.-"LEI;EELM:I
s i +0/ 1 0PMLDGAL)
RUM > STOP 7
i Closed RUN </ 1:CLSLRUN )
Cperation T wRUN 22> STOR 7
axecitioni RN} sOy | :0PNLSTOR]
/STOP traasfer ETOP 20> RUN 7
s Closed STOP <0/ 1 :CLSLSTOR)
Sk STOP »»> RN 7
=[] 0P STOP )

NOTE In this instrument, the operation mode is transferred approx. | sec. after the rear terminal
INos.25 to 29) open/close status is changed.




i.

9 Alarm [Option)

Up to 3 alarm output points are available.

(1) Action selection (PG23)

Any of the following actions can be selected,

@ Deviation alarm (& : Set-value (S V)

&t Alarm set=value)

Select the following functions for each paint.

High alarm D OEF [ oN

[High ALM (DEV)] Low A A High

ngh alarm ﬁ} OFF F ..... S 'E:I'N o

[High ALM (DEV)] Low . L High

Low alarm 4 ON | OFF

[Low ALM (DEV)] Low A A High

Low alarm @ SEaaeaONGETE R Temtivenl | DFEF

[Low ALM (DEV)] Low A A High

High and low alarm F O N OFF T pin

[High/Low ALN] Low A A High

Band alara OFF O ~ | DOFF

[Band ALM] Low e High
@ Process alarm (A Alarm set-value)

High alara OFF | ON

[High ALM (PV)] Low I High

Low alarm R 0] o B

[Low ALM {PV)] Low A High

#1 Alarm status where the alarm set-value is set to plus(+].
#2 Alarm status where the alarm set=value iz set to minus(—).

*3 Status where alarm |5 activated at 2 equal deviation point from the set-value(SV)
with the alarm set-value {absolute deviation) is set.

(2) Eneraize/de-energize selection (PG?3)

Alarm status relay energize/de-energize can be selected.

(3) Error input action selection (PG23)

When there is input above or below the value set by the high/low limit at the input error

determination point (PG20), this function sets the alarm to the ON state compulsory.

Select any of the following 4 points according to the application being used.

Trouble determination point | High<limit (OV) | Low-| imit fUN]
1 —_— —
2 ON ON
2 _ON —
4 St ON

(4) Selection of presence or absence of hold action (PG23)

The hold action is activated so that even if input signal is within the alarm area at the
time of powar-ON, alarm generation is made invalid until the signal once exits the area.

This hold action can be selected,

*1

*12

®1

1

% 3

* 3




{53 Alarm hysteresis (PG14)

This is the function of freely setting an alarm action hysteresis band.

[Example] Alarm _hrsterlrasis Alarn hysteresis
e e
Alarm Alarm Alarm
ON CFF ON
Fu Fa

Alarm point 1

Alarm point |
Alarm point 2 :

8. 10 Auto-tuning(AT) (Option]

Alarm point 2

: Alarm set-value for low alarm
Alarm set-value for high alarm

A lot of attsntion has been paid to this controller’s suto-tuning(AT) function to facilitate
the selection of the number of eycles and display during auto-tuning(AT).

{1) Display during auto-tuning({AT)

See “ L. Operation ™ (page 7).

( 2) Number of AT cycles (PG13)

The number of AT cycles can be selected from the following 2 types.

suitable for application.

Select the number of cycles

{1 Mumbar of cycles 2 : Select number of cycles ? when faster auto-tuning is reguired.
CZ) Number of cycles 3 : Select number of cycles 3 when auto-tuning accuracy is more important than
speed.

{3) AT bias (PGI3)

Our auto-tuning method involves hunting at the set-value(SV] by OM/OFF action, thereby computing
and setting PID constants.

However, depending on the process, this hunting may not be desirable,

g0 an AT bias i1s set to enable auto-tuning execution in the ares whera measured-value(PVY) does

not reach the set-valuel3V).

v




8.

8.

1

1 2

Analeg output function (Option] (PG15)

Manipulated output (MV), measured-value(PY), set-value(SV), remote-setting{RS} value and deviation
[Dev) are available as analog outputs. For the-position proportioning PID sction type, feedback
resistance input(POS) is also output. Also, up to 2 analog output points are available.

However, when OC voltage or DC current is specified as contral output, the number of analog output
points becomes one. Qutput signal type can be specified by the customer.

@ Analog cutput can be used when external instruments such as recorders, etc. are used.

]
32 {30} + T I
REX-G0 33 (31) — ' |
Analog cutput 1
Recorder

¥ |f manipulated output (MV) is connected to & recorder as the analeg output type,
its selection can also be recorded.

@ COutput impedance/al lowable load resistance -

_Output gignal | Output impedance | Allowable load resistance
(s ] m
DC 0 to jogay | APprox. 10Q 20KkQ or more
CDte IV
%g:: T:: 0.10Q or less T T
DC 1| ta SV
%2:: E:: 5ML or more BODQ or less

Position proportiocning PID action

A valve is used frequently in fluid (gas, liquid, ete) control. Controller position proportioning
PID action is to control this valve itself.

In addition to a signal from the sensor, a valve open/close statue signal (feedback resistance
input) is also input to the controller as a position proportioning PID action input signal.

The controller parforms PID computation using the sensor’s input signal and set-valus(SV).

And outputs 7 relay contact signals as the output signal to open and close the valve by comparing
the computed result with the valve open/close status signal (feedback resistance input).

The valve open/close status signal (feedback resistance input) is feedback to the controller via
a potent iometer (feedback resistancel which 18 usuvally attached to the controller,

[Connection example]

Control ler PTM : Potentiometer
Sensor_input

REX-GY Feedback resistance Control motor

Iﬂpﬂt r b
| Control output

I

7

ns

=

Controlled object

Fluid Valve

-2 0=




(2) Meutral zone and open/close output hysteresis

The position proportioning PID action function sets the neutral zone and the open/close output
hyztereziz band. The neutral zone indicates that both the opening and closing side outputs ara
OFF, and values half the set-value centering around the manipulated cutput value are put in the
high and low sides. In addition, the open/close cutput hysteresis bands half the set-value are
put on each inside of the high and low limit values in the neutral zone.

e—— Neutral zone ————3*

Open cutput e
(Open) Low SEEEIEENE TR OFF ___ High
Close output OFFE ! ; A e
(Cloge) : : MV

: “ * Open/close output

MV.: Manipulated output value hystaresis band

% Both the get-value of the neutral zone and the open/close output hysteresis band must not be
"0.0%".

¥ The hysteresis band is handled as (neutral zone/2) > Hystaresis band at (neutral zone/2) =
Hysteresis band.

{3) Aetion selection at feedback resistor (FBR) input break (PGIB)
Anyone of the following 3 actions can be selected.

Output at resistor wire hrask
& ide {C} | Open side: EDI- {
1 OFF QFF
2 ON OFF
3 OFF ON

B. 13 Communication function [Option])

The controller enables data communication with a host computer having RS-422A(2-wire system),
R5=427A (d-wire system) or R5-232C interface built inm it. For details, see "REX-GY Communication
instruction manual™ separately prepared.
In addition, this contraller enables the setting of communication data bit configuration, device
address and communication speed in parameter group PG24.

(1) Communication data bit configuration

€I Parity bit(P) : Mo parityin), Odd{a} or Even(e
) Data bit(DT) : 7 or B
<D Stop bit(SP) : 1 or 2
# Start bit : Fixed to 1
(2) Device address

Specified only for RS-4224 (00 to 8 N* % Actually connectable number of sets : Up to 16
{3) Conmunication speed

9600bps, 4800bps, 2400bps, 1200Dbps

8. 14 Model and ROM ma check (PG30)

Controller models other tham those of options and ROM M@ can be checked. Please check the model
and/or ROM ML when inquiry for the instrument model or trouble is made to us.

8. 15 Self-diagnostic function

g ; ; During abnormality
Self-diagnostic function Display Dutput
H'A M/ROM check FAIL indication lamp (red) @ FAIL output = Contact open
e lights up and other all the | @ Control output -~ OFF
|amps on the REX-G3 light ® Alarm cutput - OFF
Watch- imer out. @ Analog output - Qutput low-limit |

=3 ) =
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- WIRING

.ln order to prwﬂlt ale:tnc shng:k or instmmant fanIura, r.fu not
turn on th- pma-r supply until [[_.oi the winnn is mmplutad. .j.
.If failura or arrnr of lhis instrumani cnurd mault In a u:ntical 2
~accident of the systam, mstall an axtamal prninr.:han :;rcuul tu
prwent sut:h an aecident :

@In order in pravent instrumnnt damage or fali_u__r_a -_ pru‘tac‘l .
 power line and the input/output lines frum hiuh currents hy
usmg fum mth appruprfain r-atirigit.E S

1 Cautions for wiringm

1) For thermocouple input, use the specified compensation wire.

£ 2) For RTD input, uze |eads with |ow resistance and having no resistance differences between the 3
leads,

{3 ) Conduct input signal wiring away from instrument power, electric equipment power and load lines
a8 such as possible to avoid noise industion.

{4 ) Conduct instrument power wiring so as not to be influenced by noise from the electric equipment
power. If it is assumed that a noise generation source is located near the controller and the
controlier is influenced by noise, use a noise filter.

@ To cbtain a satisfactory noise filter effect, select the most suitable type after dus consid-
eration of instrument power supply voltage and filter frequency characteristics.

@ For instrument power wiring, if it is assumed that noise exerts a bad influence upon the con-
troller, shorten the distance between twisted power supply wire pitchas. (The shorter the dig-
tance between the pitches, the more effective for noise reduction.)

@ Install the noise filter on the panel which is always grounded and minimize the wiring distance
between the noise filter output side and the instrument power terminals. Otherwise, the longer
the distance wiring, the less effective for noise.

i Do not install fuses and/or switches on the filter output signal since this may lessen filter

effect.
Instrument
pawer . Leaclwires
| Leuldm red }
h ouT Instrument

Moise filter

: =1 power terminals

Minirmize kﬁ-—-—{ }
Shorten distance distancs
batwean pitches

(5) For wiring, use wires conforming to the domestic standard of each country. (For instrument ground-
ing, use wires with nominal sectional area of 1.25 to 2.0mmz, and securely ground the instrument
at the minimum distance.)

(6 ) About 1 to 2 sec. are required as the preparation time of contact output during power-ON. lse a
delay relay when the output line, is used for an external interlock circuit.

=




9. 2 Rear ter:inalsﬁl

ey

- " .

Euilay conisel mutoebiOnky sovilise properiianisg PID Lapei

CLOSE
=l
Mo |
L@
c@|. 3@
W'l (|53
t@|ira@
£z
;ET'

L NOTE |

1. Each unused terminal [(which varies with instrument Model) is

fitted with a blind pateh.

2. Use the lug suitable for a terminal screw.

—
E@&EMM oF lass
:CE@E‘I mm or lass

Val |iges

Pacomsended tighten laraue
Maxisum &l lowance tighten torque !

Recoamendad Lighten torgue :
Maximum al fowance [ighien torque :

dkgfcn
Thaf on
dkgl -cm
10kgf cm
EEE
=
sm|F5%
w l:zi
l38=
<@ EE2
) Y2
B =
E
- 23
¢H

;E Ig +r‘% !i E';u.:l E:u—\ E%ﬂ‘l-\':
Al =m] g a5 D= an| ol
e i | = i = = 1-_.---|l'| =l 1%
o Lp|lEs] rED :._3:_ @ e | B0 | @D et i
LTS Y aa _L_ 552 @m“‘
E
.u‘! i HIHJ
a: @
CoN| - Chei-1 cosi-1
: i i
" L i ~D| -
e el IBEENE
-; GUT E E S E j _-; -_E l
ac] B 2 '
PO T TV | Bl Y | o
s g}
MO Normally open NC Mormally closed

9. 3 Wiring example

Vapul

@ ON/OFF action type, PID action type and PID action with auto-tuning function type

A
REX—G 9|: H j| TC-MEVMN=1N-=1] .74
F
Hosi compuier
20
rz- 1
rzll
33 i
Recorder 1 1o 10av 32 u
RS- 2120
%—1— = = =
Powar O z - ol -
AG 200 gl [ L% =0 = o1 | Resate seit ing
- k' m
il HE—oE ~H T “"“!tat'lﬂ
output . e

Magnal

swi fh |

@ elrcubt]
L

Fil

k]

Ll e
=

%%%L

e
. 00

Orp contact input

Controled ohject




@® Position proportioning PID action type

REX-GIYTC-MXVMN-NN-2A

Hoat computar

0| TEE IO RL =
I_F L 0 R
=) b [ T AL Resole seiting

B
{

Lalt T [14
] =+ F
FATL outpelon I ai"'L- | 1 ts 5V i e
- - | —

ho foa f-spm funfe e

Dry contmal ramal

-l

[

ir
R L g

-------

L

Controled abjest




1 MOUNT | NG

/ '_TWARNINGI

10.1 Cautions for mounting

Avoid the following location where the controller is
@ Ambient temperature of less than 0°C (32°F)
or more than 50°C (122F) .
@ Ambient humidity of less than 20%RH or more
than B0%RH.
® Rapid changes in ambient temperature which
may cause condensation.
® Corrosive or inflammable gases.
@ Direct vibration or shock to the mainframe.

10.2 Dimensions

B
_ |
3|
(=]
= |
12
281378 L 15015.910

| i |
' =T
B g
x a1
g s

Pane! thickneiz: 1 ta Bmm (004 to 0.3 inchl

* Dimensions i

10.2 Mounting procedures

@ Mount the panel cutout corresponding to the
number of units on the panel by referring to
panel cotout dimensions.

@ Insert the instrument into the panel from the
front side.

@ Engage each mountig bracket with the bracket
ingertion slots. (Fig.1)

@ Then tighten the mounting bracket setscrew from
the rear with a Phillips screwdriver.
(Recommended tightening torque : 3kof-cm or less)

(8 Engage the other bracket with the slots in the
game way as in items @ and @&.

=3 4=

mounted.

@ Water, oil, chemicals, vapor or steam splashes.

@ Excessive dust, salt or iron particles.

@ Excessive induction noise, static electricity,
magnetic fields or noise.

@ Direct air flow from an air conditioner.

@ Should be used indoors where the controller is
not exposed to direct sunlight.

® Heat to be accumulated due to radiation heat.

Unit : mm (inch)

Panel cutout

a2'p®

00311

e 1362209

-

n inches are shown for reference.

Brackel ©afucres

AL

Fin-1




11. SPECIFICATIONS

1. Input

1) Input type:

{2) Input accuracy :

{3) Sanpling cycle :
{4)PV bias:

C5)PY digital filter:

{6 ) Square root extraction :

(a) Temperature input group
@ Thermocouple input type: K,J,R,S.B,E.T,N.PLII ,W5Re/WR2Ge. UL
@ Signal source resistance effect : Approx. D.3uV/0Q
@ Input impedance : IMQ or more
@ Action at input break: Specify any of upscale or downscale

(b} RTD input group
@ RTD input type : Pt100,JPtIOD
@ SBensor current : Approx. 300k A
@ Al lowable input lead : 1082 or less
@ Action at input break : Upscale
® Action at input shorting : Downscale

() DC (lew) voltage input group

@ DC (low) voltage input type: 0 to 10mV DC, -10 to +10aV DC,
0 to 100m¥ DC, -100 to + 100mV DC,
0 to IV DC, -1 to + 1V DC,
010 5¥ DG, 1 to 5Y DC

@ Input impedance : IMO or more
@ Al lowable input voltage : Within 7V
@ Action at input break : Downscale

(d) DC (high) voltage input group
(M DG (high) voltage input type : 0 to 10V DC
@ Input impedance : Approx. MO
@ Al lowable input valtage : Within 14V
@ Action at input break: Downscale(Indicates value near 0.}

{e) DC current input group
@ DG current input type: 0 to ZOmA DG, 4 to 20mA DG
@ Input impedance : Approx. 25000
(@ Action at input break : Downscale

{a) Measuring accuracy : £ (0.1%4 of span + | digit)
(However, thermccouple type B input 0 to 400°C
[0 to BOO'F]: Not guaranteed)

(b} Cold junction temperature compensation error: Within *0.5C
(From 0 te 50°C)

0.lsec.
-5.00 to +5.00% of epan

The first order lag filter: 0 to 100sec.
(“0" setting:PV digital filter OFF)

The presence or absence of this function can be selected.
(a) PV low input cut off :0.00 to 25.00% of span

(b) Sguare root extraction sceuracy:

ﬁll.t‘i of span when the square root extraction result is more than

* The square root extraction function can be selected only when
measured-value (PV) input is voltage or current input.

-5 -




2, Display function

(1) Measurad=value (PV) dizplay unit : 5-digit, 7T-zeoment LED (Green)

(2) Set-value ISV) display unit : §-digit, 7-segment LED (Orange)

(3) Memory area display unit : l-digit, T-segment LED (Orange)

(4 ) Liquid crystal display unitiLCD) : 5% 7 dots |Bcharacter 2-line dot matrix(Back |ighting)

(5 ) Operation display unit ;

3. Setting

(1) Setting range :

{2) Setting resolution :

{ 3) Setting limit :

Message display, Bar-graph digplay

Point emission LED (Red/green)

Set-value(SV) : Same as input range

{a) Tharmocouple input: 0.1"C[F]
{b) RTD input : 0.1°C['F]
(e} Yoltage/current input : Depending on input range

Any input range value
However, [High-limit of setting limit] > [Low-limit of setting limit]

{4) Setting change rate limit : 0.01 to 100.00% sec of span

{5 ) Memory area function:

( 6) Remote setting:

4, Control

{ 1) Control action type:

(“0.00" setting : Setting change rate limit OFF)

(a} Mumber of memory areas : 8
(h) Memory area selection
(D Selection by front key
@ Selection by contact input
@ Selection by communication

See, additional function “B. Remote setting” (Page 43)

fa) OM/OFF action :
Differential gap(upper):0.00 to 10.00% of span
Differential gap(lower):0.00 to 10.00% of span
(b) Brilliant PID action :
Proportional band{P):0.1 to 1000.0% of span ("0.0" can not be set.)
Integral time(l): | to 3600sec. (“0" can not be set.}
Derivative time(D): 0. 1 to 3600sec. (0" setting:Derivative OFF)

Control response designation parmeter:
Slow, Medium, Fast(3-Step selection)

Derivative gain: 1 to 1D

Derivative computing cycle: 0.1 to 1.0sec.
Proportioning eyele: | to 100sec. ("0" can not be set.)
Output limit(high-limit):=5.0 to +105 0%

Output limit(low-1imit): -5.0 to +105.0%
However, [High-limit of cutput limit] > [Low-limit of output limit]




C2) Control cycle

Output change rate |imit:0.0 to 100.0%/ sec.
(“0.0" setting:Output change rate |imit OFF)

* For enchanced auto-tuning function, see Additional function
F. Auto-tuning function” (Page 47)

(e} Position proportioning action : See Additional function “G. Position

proportioning contral™(Page 47)

0.lsec.

(3 ) Operation(control) execution/stop function: Provided as standard

Cd4)Direct/reverse action :

Changeable by setting

(5 ) Balanceless/bumpless function:

5. Control output

Bi-directionally Balanceless/bumpless during auto/manual transfer

(1) Continuous current output : 0 to 20mA DG, 4 to 70mA DC

(a) Allowable load resistance: BODQ or less
{b) Dutput impedance: ENQ or more

C2) Continuous voltage output : 0 to 10V DC, 0 to 100aV DC

{3)Voltage pulse cutput :

{4) Relay contact output :

(al Allowable load resistance: 20kQ or more
(b) Output impedance: e

0 to IVDC, 0 to W DC. 0 to 10V DC, 1 ta 5V DC
(a] Allowable load resistance: 1kQ or more

(b) Dutput impedance: 0.1Q or less

0/20v 0C

(a) Allowable load resistance: BODQ or more

(bl Cycle: 1 to 100zec. variable

250V AC, 3A(Resistive load)

(a) Electrical life: 300,000 time or more(Rated load)
(b) Cycle: | to I00sec. variable

(e) Contact: la contact

(5) Trigeer output for triac driving :

(al Trigger type: Zero-cross method
(b) Execution OM current:50mA(At=50"C). 100mA(At=25"C)

6. Action at input abnormality

(1) Setting:

(2) Display:

(a] Input abnormal ity
determination point(High-limit, Low-limit):Sane as input range

(b) Differential gap:0.1% of span(Fixed)
(e} Outputs manual output value at sbnormality:-5.0 to +105.0%
(d) Action selection at input abnormality:

Selects whether manual output value at abnormal is cutput or value

as a result of control computation is output.

Measured-value (PV) flashes if the measured-value (PV) is above or
below the high/low limits of input abmormality determination paint.




7. Self-diagnostic function

(1) Check item: (a) ROM-RAM check
(b} Input value check
fc) CPU power monitoring
(d) Waichdog timer

{2)Display in trouble: Only the FAIL famp lights up
(Error message display at back up and input value checking)

{ 3 ) Output in trouble: All outputs: OFF
FAIL output: Open

Relay contact 250V AC, 0.1A(Resistive load)
la contact

8. General specification

(1) Insulation resistance : Batwaen measuring and grounding terminals: 20MQ or more at 500V DC
Between power and grounding terminals: 20M2 or more at 500V DC

(23 Dielectric resistance : Between measuring and grounding terminals: | minute at 1000V AC
Between power and grounding terminals: | minute at 1500V AC

{ 3) Power supply voltage : 90 to 264V AC [Including power supply variation] (Rated: 100 te 240V AC)

{4) Power comsumption : 264V AC: 16VA or less
200V AC: 14VA or less
100V AC: 10VA or less

* The rush current during power-0N are as follows.
264V AC: 24A or less
200V AC: 19A or less
100Y AG: 10A or less

{5) Power failure sffect : Mo influence even under power failure of less than S0msec.
Power failure for less than 3 sec.: Hot start |
Power failure for 3 sec. or more: Hot start 1, ? and cold start
{According to the mode specified by setting)

C6) Yarm—up time : 60 minutes

{7 ) Memory back up: RAM back up by lithium cells
About 10 years

{However, varies with product storage period, storage environment and
oparating environment.)

( B) Weight : Approx. 8009

{9) Accessories : Nounting brackets, 2pes. (1 set)
Engineering unit seal

9. Working environment conditions (Normal operating conditions)
(1) Ambient temperature: 0 to S0°C(32 te 122°F)

(2) Ambient humidity : 20 to BOXRH




{3 ) Operating environment :
(4 ) Power supply voltage:

(5 ) Power supply frequency :
{ 6 ) Magnetic field :

(7 ) Warn-up time:

10. Transportation

(1) Temparature :
(2) Humidity :
€3)Vibration :

(4 ) Mechanical shock :

There should be neither corrosive gases nor much dust
L 10% of rating
* 5% of rating

400AT/m or less

G0 minutes or more

and storage conditions
20 to +50°C (-4 to +120F)

95%RH or less (non-condensing)
in/sec?
100m/sect

* Prior to operating the instrument stored for more than & months, its
re-calibration and operation check are required
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[ ADDITIONAL FUNCTION ]

A. Alarm function
€1)MNo. of alarm points : 3 points

{2) Alarm types : High limit process alarm, Low-limit process alarm, High-limit deviation
alarm, Low-limit deviation alarm, Deviation high/low-limit alarm,
Band alarm (Changeable by setting)

{ 3) Setting range : (a) Process alarm: Same as input range
(b} Deviation alarm: -gpan to +span
{c) Band alarm: 0 to #span

{d) Deviation high/low alarm: 0 to #span
(4) Differential gap: 0.00 to 10.00% of span

{5 ) Hold action functions : Changeable by setting

( &) Energized/de-energized alarm; The presence or absence of this function can be selected.

€7 ) Output : Relay contact output
(a) Rated: 250V AC, 0.5A (Resistive |cad)
(b) Electrical life:50,000 time or more(Rated load)
(c) Contact: la contact

(8) Alarm action at input abnormality :
{a) Mo alarm action

(b} Alarm ON when measured-value (PY) is out of high or low limit of
input abnormality determination point.

(c}) Alarm ON when measured-value (PV) exceeds high limit of input
abnormal ity determination point.

(d) Alarm ON when measured-value (PY) falls below low limit of input
abnorma | ity datermination point.

* Changeable by setting

B . Remote setting (RS) function

(1) Setting signal : (&) DC (Low) wvoltage: @ to 10mV DC, 0 to 100wV DC, 0 to 1V DC
0 to 5Y DC, 1 to 5V DC (Specify any of the above)
Input impedance: MG
(b} DC (High) woltage:0 te 10V DC, 0 to 5 DC, 1 to 5Y DC
Input impedance: ML)

(c) DC current : 0 to 20mA DC, 4 to 20mA DG
(Specify any of the above)
Input impedance: Approx. 25002

{23 RS sampling cycle: 0.2sec.
{3)RS bias : +50.00% of span
{4 )RS ratio: 0.001 to 10.000 variable
{5)RS digital filter: The first order lag filter: 0 to 100sec.
("0" setting:RS digital filter OFF)
(B ) Allowable input voltage: (a) DC (low) voltage: Within 27V
(b) DC (high) voltage: ¥ithin 12V
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(7 )Action at remote setting (R3) input break : Downscale(Indicates value near 0.)

C. Analog output function

(1) Ne. of autput pointe :

{ 2 ) Output type:

{3) Setting signal :

{4) Analog output range :

{ 5) OQutput resolution :

{ 8 ) Cutput accuracy :

2 paints (1 paint: Control ocutput specified current output and
continuous voltage output.)

Measured-value (PV), Deviation value (DEV), Set-value (SV), Remote set-
value (RS), Manipulated output (MV), Feedback resistance value (POS)

#Changeable by setting.

s#Feedback resistance value, effective only for the position proportion-
ing PID action type.

DC voltage input: 0 to 10mY DG, O to 100mV DG, 0 to IV DG, 0 to 5V DC,
1 te 5V DC, 0 to 10V DC

DC current input: D to 20mA DG, 4 to Z0mA DC

[Output impedance/allowable load resistance]

[ Outpul signal | Ouiput impedance | Allowable load resistance |
% Approx. 100 Approx. 20k or more
0fo 1V DC
0 tI:; Esﬂ 1;[ EE 0.1 or less IkQ or more
[0 to 5V QG
_ﬂ_tjl_ilﬂ_! ko 90 ﬂgg SME or mora BO0S or less
(a) Measured-value (PY): Same as input range
(b) Deviation of measured-value (PY) from set-value (SV): -span to +span
(c) Set-value (3V): Same input range
(d) Remote set-value (R3): Same input range
(@) Manipulated output: 0.0 to 100.0%(Fixad)

(f} Feedback resistance input value (POS): 0.0 to 100.0%(Fixed)
11 bit or more

0.1% of span

D . Contact input function

(1) No. of input points ;

(a) Memory area selection: 3 points

(b} Operation mode selection: | point
(D) AUTO/MAN transfer, MAN when openad
@ LOC/REM transfer, LOC when opened
@ LOC/COMP transfer, LOC when opened
® Specify any of the above.

{c) Operation mode selection: 4 points
M AUTO/MAN transfer, MAN when opened =
@ LOC/REM transfer, LOC when opened *
@ LOC/COMP transfer, LOG when opened =
@ Operation execution(RUN)/STOP transfer, STOP when opened #
* Specify any one of (a), (a)+(b) and (c)




{ 2) Input type:

Dry contact input
(a) 500kE2 or more: Dpen
(b} 108 or less : Close

E. Communication function

(1) Interface :

{2) Connection method :

{3 ) Communication distance :

{ 4 ) Synchronous method :
{5) Communication speed :

{8 ) Data format :

() EIA standard Based on R3-4224
@& EIA standard Based on RS-2320

@ d-wire system, half-duplex multi-drop connection %]

@ ?-wire system, half-duplex multi-drop connection #]

@ 2-wire system, half-duplex point to point connection #2
%] Specification conforming to R3-422A
#7 Specification conforming to RS-232C

M RS-422A: lkm(Max)
@ RS-232C: 15m(Max)

* However, communication distance varies slightly with the
surroundings such as cablas, ete.

Start/stop synchronous type
1200bps, 2400bps, 4B800bps, 3600bps

(D Start hit: 1

@ Data bit: Tord

@ Parity bit: Mone or 1(0dd number or Even number)
@ Stop bit: | or 2

{ 7)) Transmission conirol procedure : ANSI X3.28 subcategery 2.5, A4

{8 Error control :

(9 Block length:

(10) Maximum connection

{11) Communication code :

(12) Details of terminals:

Polling/selection tvpe

@ Vertical parity (With parity bit selected)
@ Horizontal parity

¥Within 16 bytes

(M RS-422A: 16 sets
@& RS-232C: 1 set

JIS/ASCI] T-bit code

M RS-422A(d-wire system)

210 s54a e Signal ground
2 T/R{A) =t Send data
212 T/R(B) —_— Send data
21 R(CA) T Receive data
24 R(B) Y Receive data
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{(13) Signal logie:

{14) Bit configuration

@ RS-422A(2-wire system)

VIA) > VIB)

0 {Space status)

VIiA) < ViB)

1 (Mark status)

+ 3 A or more

VI{A) : Voltage of T(A) or R(A)

VIiB): Voltage of T(B) or R(B)
@ RS-232C

T oai

0 (Space status)

= 3A or less

1 (Mark status)

[Example] For Data bit
1 (Mark)

Terminal Signal Signal direction
(M | name REX-GG——sHOST Remarks
20 506 == Signal ground
2 TAAR(A) — Send data/Receive data
22 T/RI(B) € Send data/Receive data
@ RS-237C
Terminal Signal Signal direction T
" REX-GGe——sHOST Remarks
210 5aG i Signal ground
21 TARIA) e ] Send data
L2 T/-RI(B) - Receive data
(D) RS-422A
Signal voltage Logic

0 (Space)

s 1. Parity Bit: 1. Stop bit: 2
i Sl T I I L=
5] 5 =
= Data bit - o
ra - (=%
& - =
a (5]
L e 1ho e - )




F . Auto-tuning function

1) Display: Transmigsion type surface |ight emitting diode (LED) display(Green)
C2) AT cycle: 2 or 3 cycle

( 3) Requirement for auto-tuning (AT) start :
{a) |n the MODE status

@ AUTO/MAN transfer — Auto mode
@ LOC/REM transfer =+ Local mode
@ PID/Auto-tuning — PID control
@ Operation execution (RUN)/Stop{(STOP) transfer —texecution (RUN)

(b} Input value should not be abrormal
(According to the input abnormality determination point)

{4 ) Requirements for auto-tuning (AT) suspension !
{a) When set-value(S¥} is changed
(b] When the control area is changed
(¢) When high or low output limit value is changed
{d) When PY bias and/or PV digital filter are changed
(e} When AT bias is changed
(f) When AT cycle nuaber is changed

{g) When the instrument is transferred to the manual mode by “AUTO/MAN
transfer”

(h) When the instrument is transferred to the remote mode “LOG/REM

transfer”

(i1 When the instrument is transferred to PID control by “PID/AT
transfer”

{i) When the operation is stopped by “operation execution (RUN)/STOP
transfer”

(k) When the input value becomes abnormal. ] I
(According to the input abnormality determination point)

(1] When power failure cccurs
{m] When the instrument is in the FAIL status

{5) AT bias: -gpan to +span

G . Position proportioning control

(1) Setting: {a) Neutral zone: 0.1 to 10.0% of ocutput
(b} Differential gap: 0.1 to 5.0% of output
{e} Action at feedback resistance (FBR) input break:
@ Open-side output OFF, close-side cutput OFF
@ Open-zide output ON, close-side output OFF
@ Open-side output OFF, close-side output ON
+ Changeable by setting

{ 2 ) Feedback resiztance input : 1358 standard (Can be specified from 10092 to 10KQ2)




{ 3) Dutput :

( 4) Motor revelution :

(a) Type: Relay contact output

(b) Rated: 250V AC, 3M(Resistive load)

le) Electrical Iife:300.000 time or more (Rated [oad)
(d) Open side; la contact

(e) Close side: la contact

Conforming to 20 to 240sec.
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1 2. MODEL No.

The REX-G9/A Mode| identification code is printed on a nameplate inside the instrument.

Mode| Suffix code
Description

REX-GS L O O=0x0 8 0=0 B=-Elr/A

OM/OFF action

PID action :

PID action with Aute-tuning
Pogition proportioning PID action

"
B

[
[
B
¥
"

Control action

]
]
"
i
i
1
i

“<~TIP

Without alarm function
With alarm function

Alarm function

L]
)
i
i
i
i
T
i
i
i
i
i
i

-z

Thermocouple input

RTD input

Type of input DC voltage (Low) input

DC voltage (High) input (0 to 10V DC)
DC current input

(]
[l
0
(1
i
0
i
i
i
i
]
i
i
i
i
i
¥
i
[
¥
¥

e e
am

—-MmM=<31/O

sammw

ITmo==

Relay contact output

Voltage pulse output

Trigger output for triac driving
Continuous voltage output
Current output

Type of control
output

¥Without analog input fumction

Analog input 0C voltage {Low) input

(Remote input) DG voltage (High) input (0 to 10V DC)
DG current input

rmmmmm e

—m=Z

¥ithout memory area/operation mode
transfer M
Memory area transfer i
Operation mode transfer M

Contact input |

Without operation mode transfer
AUTO/MAN transfer
Contact input 2| LOC/REM transfer
LOC,/COMP transfer
RUM/STOP transfer

HOD>»>Z

+-----

Without amalog output function '
Analog output 1| Signal level selection

{See the signal code tablel

Oz

¥Without analog output function
Analog cutput 2| Signal level selectien
(See the signal code table)

Oz

Communication RS-232C
funct ion RS-422A (2-wire system)
RS-422A (4-wire system)

Without communication function ‘

by == F

< Signal code tabler—

to 10wV DC B :1 to 5V DC
to 100aY DC 7 : 0 to 20mA DC
te 1V DC 8:4 to20mA OC
to 5Y OC 8 : Others

to 10V DC

EF e L D =
=R N

aw @E 8 AR




1 3. INDEX
Page Page
Ll T ey [ Rt i i <P2> PID control/auto-tuning transfer ---------- 8
AT s s e R 1 e S PV + bar graph ------------s-s-mmremsaaaaaan 13,74
Alrm --=mmm e m e 27 PY biag -----rmmrr e s e g
Alarm hysteresis —— - mrmrm s nemmeaae. 28 PV digital filter —-==--=---mmrmr e I8
Analog output (AD) ====-=--mesemseemeo A PY low input cut-off ———-------===mmeccaa 19
Auto-tuning (AT) ---- -= T.28 PY noving average =-==-===ssmcemmmmcmmeaa. 18
Muto/manual trangfer --s-so-momeem—-——- B, 26 Parameter group (PBOQ) ---=--=-------—---== 418
Automatic acceleration/ Parameter group (PGO]) ----------=-===n-=n- 418
deceleration function -=-===-===s---- 1 Parameter group (PGIN) ---====-=-=---=--=== 418
Parameter group (PGII) --===sss---r-vmenmae 4,18.19,22
<C > Communication data bit configuration ==---- 30 :i::x::: :ﬁ: Eg:? e R :'H
R e e L DT, ===== 4,28
Commnication seed 30 Parameter group (PGI4) ------—-—--rmmeama- 478
Conmuni cation/key operation transfer ----- 1 Paiuaber T L :
Contact input -===-======mrrmsmmsrremaaaaa 25,76 bt 4,28
st AR ST R e Parameter group (PGIE) ----------=====-==-n 5.30
ey e Parameter (PGIT) =--=====-=memmeaaace § 94
Control response designation parameter --— 18 ki 2
Parameter group (PG2Q) ---—--=---——-=——- 519
Parameter group (PO2]) ~-s-soms-cm-mmeea—e- 5 17
L= MW e e Parameter group (POPT) =--=—--=--cmemommen 5.72
Darivative gain =====-===c--=sr=eressasea a0 Parameter group (PG23) =-==--=semmemreemnn-s 527
Devigtion + bar graph ------=====-—=====—— 3.1 Parameter group (PGP4) -----------------m-- §.30
Dovine SgAreas == =i oe s hrrneer e 30 Parameter group (PGRS) ---—--=--==mremeeeas 3§
Display updating cycle function --========- 24 Parameter group (PEAD) ---=--=-=m==memeeee B.30
Parameter group (PGAO) =--=-==-==seesccana. B.14
: _ PRTED BlY Pt e g
£E2 ﬁ;ﬂ;ﬁﬁ;gﬂ”;‘;ﬂm D~ T -” Posi tion Proporticning P1D action -=-----— 29
- Power supply frequengy —------------------- 1
<F > Feedback resistance adjustment ------------ 18 I el S b
Feodback resistance (FBR) input -—------- i LT T W
RS biag ~~-—-r-———=r—-mrrmm e e 1)
< Hon - lold mplion sr—sissiascasiniinsiranommnn 21 RS digital filter --======ssemsesnscascaaca. |§
Hotleold start -—=—=—-———-=—-—r==rmemera=. 73 RS Iﬂ'\ring BYBTAgE ~-mTomTesmemssssamseanas |
Hysteresig =-—=-------=~-—-=-=rmsecamseaaens 20.28 B8 ratin ——--——+=werrsemamseseseemaaanaana
Remota setting (RS) -=-=mmmmemecceecmncaan.. 19,20
< | > Input error determination point -=--------- 13
Inpat-Lipe +—— e ) £8> OV tracking —-m--=--c=mem—emeeeeo o8
Balf-diagnostic funection ~=-----====rm==mms a0
Set data lock/unlock transfer ------------- {]
s tgcnaurmte I R e e é Setting parameter (PARA) display panel ---- 2,4,13
i Gl gt e Setting change rate |imit ------—--------- 22
IR ST SR Sat datn lotlity <=~ -i-=rr=acsassmanen, 14
Special ocperation at input arror ---------- 20
<M> Manual output value during error -—-------=- 23 Square root extraction —------meesesmaaeas |0
Message display unit --——---=—========uenae 1 Stop bit {SP) ----memmmmmme s 0
Model name digpiay -==-s==--=-smmmmnaeoeoe 6,30
:ﬂitﬂfiﬂs (MONI) display panel ---------- B0 S e el S B S e i %
Iti-memory areas -—----—------=-==cssenan 18
ZH5 Rl i e e 0 <V > Viewing angle adjustment ------------------ 16
<0Q> Open/close cutput hysteresis =-=====c==ae 3
Operation execution/stop transfer --------- 10
Operation transfer (MODE) display panal -- 2,7
Output change rate |imit -——-——==vrm-- 4,23
Dverscals ----=-==-==r=mmmseseece e 1.70,22
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