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Thank you for purchasing the SDC40A.
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RESTRICTIONS ON USE

When using this product in applications that require particular safety or when using this |3
product in important facilities, pay attention to the safety of the overall system and
equipment. For example, install fail-safe mechanisms, carry out redundancy checks
and periodic inspections, and adopt other appropriate safety measures as required.

REQUEST

Make sure that this Instruction Manual is handed over to the user before
the product is used.

Copying or duplicating this Instruction Manual in part or in whole is for-
bidden. The information and specifications in this Instruction Manual are
subject to change without notice.

Considerable effort has been made to ensure that this Instruction
Manual is free from inaccuracies and omissions.

If you should find any inaccuracies or omissions, please contact
Yamatake Corporation.

In no event is Yamatake Corporation liable to anyone for any indirect,
special or consequential damages as a resuit of using this product.

© 1994 Yamatake Corporation ALL RIGHTS RESERVED

The above is a trademark of Yamatake Corporation.
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Names and Functions of Component Parts

Chapter1 NAMES AND FUNCTIONS OF COMPONENT PARTS

1-1 Introduction

The DIGITRONIK SDC40A is a general-purpose indicating controller for controlling the temperature,
pressure, tlowrate, pH, liquid level and others.

The SDC40A features a wide variety of input options: thermocouples, resistance thermometer bulbs, DC
voltage and DC current inputs are supported. Control actions are also provided with such superb functions that
not only two-freedom degree PID, but also tuning by neural net and smart tuning for suppressing overshoot can
be selected optionally. Therefore, the SDC40A can be used for a variety of applications, making the best of

the following features.

Features
High accuracy and high resolution

Instensified correspondence to PLC

Coping with system down

Correspondence to various controls :

Simple operation

Configuration

: Accuracy of £0.1% FS, sampling cycle 0f 0.1 sec, and high resolution

display of 5 digits. Stable high-resolution control actions can be
realized.

: Flexibly corresponds to automatic operation in combination with a

PLC, providing a maximum of 12 remote switch inputs and a maxi-
mum of 8 event outputs.

© Theinstrument cannotonly back up a PLC, computerorthe like used

as a center of automation, but also can cope with system down more
quickly withthe monitoring functions of sensors oroperationterminals
strengthened.

Flexibly corresponds to various controls of temperature, pressure,
flowrate, level, pH and others by the variable gain, input broken line
approximation, multi ratio setting, internal cascade functions, and
others.

. The operation levels are classitied into two: short time setup by the

smart handy loader is provided for an engineer, while simple setting
by the user function keys is provided for an operator.

This instrument consists of a console, main body, standard terminal base, and extension terminal base

(option).
Console : 7-segment display, LEDs and various operation keys
Main body : Case and others

Standard terminal base : Terminals for connecting the power supply, sensors and others.
Extension terminal base: Terminals for connecting communication signals, event outputs and remote
switches used as option.

Extension terminal base

x
\\\ \‘/ Console

Main body

Standard terminal base
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Names and Functions of Component Parts

1-2 Basic Function Block Diagram

- Standard Model and Remote SP Model (x: Optional function)

Power supply
90 to 264V AC

1-2

Input 1 OQutput limit ~ Fixed MV output  Control output ~ OUT
Process variable ‘R lecti
input (PV) : Sange selection ;
+ Thermocouple . Squ{gre root operation + Current
- RTD . Rc? |ng1 . Hiah/low * Fixed MV value 1 » Voltage
+ DC current . B;éo (1 oy Iirr?it * Fixed MV value 2 + AIM * Relay MV
« DC voltage . Filter 5 N NK Fixed MV value 3 N + Motor dnve__)
. . » Heat/cool
+ Broken line approxi-
mation (12 segments)
» LSP number (8)
+ PID group number (8) Event output (2, %3 to 8)
« AIM
* RIL - 8P
) « Directreverse - PV
* Remote switch || o o 4 MV value out- - DEV
input (RSW) out (3) . RSP
(4ori2) - RSP ratio (7) RSW EV_|-mv EV
+ LSP shift c Luni - MFB
- RUN/READY ontrof unit + Each status event
+ Computer backup * Instrument alarm
. * Process diagnosis
AT - PID (8) 9
+ Variation limit * Auxiliary output (1, 2)
» SP setting LSP SP| - Auto tuning + Aux |- SP AUX N
Local set point |+ | SP selection (8) RIL Neuro & Fuzzy * PV
(LSP) * SP ramp selection * DEV
selection « MV
+ MFB
« Gain (9)
* [Remote SP model only] .
+ Direct/reverse
« Input selection selection
Input 2 + Square root operation RSP [ . sp limit
.|+ Scaling
Remote set point -
+ Ratio (1)
(RSP) . Bias
+ 4 to 20mA a
- Filter
»1to 5V . .
« Broken line approxi- }—
mation (12 segments)
* SP limit * Communication input/output
+ RSP ratio (7)
COMM | - RS-485 COMM .
+ RS-232C i’
Motor feedback |+ Full open/full close MFB
— | adjustment
Smart handy
loader
+ Data transmit/receive [¢



+ Internal Cascade Model (x: Optional function)

* Input 2 Output limit ~ Fixed MV output  Control output ~ OUT
Process variable i
input 2 (PV2) * Range selection
. 4 to 20mA * Square root operation « Current
- 1to 5V * Scaling ) + Fixed MV value 1 - Voltage
: Ratlo ) Pv2 ' H|gh/low » Fixed MV value 2 « AM * Relay Mv2
B — | . ;
. Eil::r o limit KE Fixed MV value 3 ) + Motor dnve—’
« Broken line approxi- Stave control * Heat/cool
mation (12 segments) unit
* PV2 &PV1 exchange
* PID
* LSP number « Auto tuning
+ PID group number
*AM - RUN/READY
Remote switch | - &
* Remo SS?\\;\V/”C * Direct/reverse
input ( ) » Fixed MV vaiue output
(4 or 12) :
* LSP shift RSW
« RUN/READY >
« AT —| — Event output (2, %3 to 8)
,.) —
S- + SP1, 2
- L sp2 - PV1,2
Slave setting |* LSP setting + DEV1, 2
(S-LSP) |* LSP selection ()| R/L . LRSP
* SP limit selection MV 2
T 1RSp - MFB EV
RSP | Y + Each status event ”
scaling * Instrument alarm
‘RSP MV1
ratio (7)
+SP limit
Master control
Motor feedback | « Full open/full MFB unit
_— : SLLLLEE~ S—
close adjustment
. PID * Auxiliary output (1, 2)
* Input 1 * Input system selecpon « Variation limit
Process variable |* Sauare root operation « SP1,2
; . lin . « PV1 2
input 1 (PV1) Scaling + Gain (9 '
« Thermocouple |* Ratio (1) © - S-LSP
* RTD . E}'as - Auto tuning + —| + MFB
+ DC current B ‘i’ ; . Neural & : L}Rﬁp
. DC voltage + Broken line approxi- . 2
g mation (12 segments)| PV1 Fuzzy « DEV1, 2 AUX N
* PV1oPV2 exchange .
+ Directreverse
selection
Master setting ) .
(M-LSP) - LSP setting SP1 RUN/READY
+ LSP selection (6)
* LSP ramp
* Communication input/output
Smart handy
loader o COMM | + RS-485 COMM
+ Data transmit/receive . RS.232C

Names and Functions of Component Parts

Power supply
90 10 264V AC

1-3

* When setup C31 is set to 1, the input 1 and

input 2 can be changed over as shown below.

Input 2 — Master control
Input 1 — Slave control



Names and Functions of Component Parts

1-3 Names and Functions of Indicators on Console
The console consists of keys, indicators and LEDs (light-emitting diode lamps) to permit various operations
to be done.

Channel LED S No.1 indicator
Indicates the channel number of a PV \ Indicates a PV value (measured temperature)

being indicated currently. (Lights only usually and can also indicate the contents of
in internal cascade model.) parameters, etc.
CH1: PV1ofinput 1
CH2: PV2ofinput 2

—-No0.2 indicator

Mode LEDs Indicates an SP (set temperature) and can also
Indicates the operation mode of indicate the numerics of parameters, etc. or can
the instrument. also indicate a deviation, manipulated variable,
RDY (READY) etc. selectively.
. Lightsin READY mode,
and goes out in RUN Bar graph indicator

mode. D e T e e U
REM (REMOTE) ;

. Lights when remote set
input RSP is applied,
andgoesout when local
setinputLSPis applied.

MAN (MANUAL)

. Lights in manual ope-
ration, and goes out in
AUTO operation.

COM (COMMUNICATION})

. Lights when the com-

munication line is used.

Indicates the control output
in percentage as a bargraph
facing sideway, and can aiso
be used as a green belt,
remote switch monitor or
event monitor to indicate a
control condition.

UF (User Function) LED
LED lamp whose lighting
condition can be set by a
user.

oTz

Yl

No.3 indicator ——————/

An auxiliary indicator which [
indicates the group number of an S
SP, and can also indicate the ' :
item number of a parameter, etc.

AT (Auto Tuning) LED
Flashes whenthe instrument
is placed in the auto tuning
mode, and lights when it is
placed in the smart tuning
mode.

OUTLED — ———
Lights when acontrol output value

\—OT1, 2 control output status LED
when is indicated in a bar graph.

The relevant LED lights when a control output is
turned on.

EV1,2,3
The relevant LED lights when a
relay event output is turned on.

No.2 indicator contents LEDs

Indicates the contents of the value indicated in No. 2 indicator.
SP (Set Point) : Lights when the set temperature is indicated.
DEV (Deviation): Lights when adeviation (PV-SP)isindicated.
OUT (Output) : Lights when the control output is indicated.

1-4



Names and Functions of Component Parts

1-4 Names and Functions of Keys on Console

indication.

UF2 key: User Function 2 key DISP key: Display key
. Selects key, item, or indication (O . Changes over the contents of indications
by user setting. + Resets from various setting modes to initial

UF1 key: User Function 1 key

O . selects key, item, or indication
by user setting.

A/M key: Auto/Manual key
O - Selects AUTO or
MANUAL mode.

@ key)

D key)

- Changes a set
numeric.

- Shifts a set item.

S R 0 YT A K A PATER

key }

key

« Shifts a digit.

» Shifts a set item.

VS

SP/EV key: Set Point/Event key.
» Sets LSP or event.
» Changes over selected
LSP.
» Selects each LSP or @
RSP, and sets PID

group.

LOADER: Loader jack ‘—/

« Jack for connecting the handy loader.

PARA key: Parameter key
O -Setsa parameter/control constant/setup.

\

R/L key: Remote/Local key
(O - Selects RSP or LSP.

The jack part is not isolated from the
internal digital circuit.

Be aure to set the cap when this jack is
not used.

ENT key: Enter key
O - Starts changing a numeric.
AT key: Auto Tuning key + Writes a set numeric in the memory.
* Executes or interrupts auto tuning.

1-5



Names and Functions of Component Parts

1-5 Model Selection Guide: Example C40A5G0AS04100

Basic |Control| Func-|Power |Option|Option | Additional -
Model No.| output | tion |supply| 1 2 |processing Description
C40A Digital indicating controller
oD Relay output {(on-off or time proportional)
6D Voltage output (with current value adjusting function)
2G Position proportional output
5G Current output (4 to 20mA)
3D Heat/cool control, relay output + relay output
AK Heat/cool control, relay output + current output
5K Heat/cool control, current output + current output
9K Heat/cool control, relay output + voltage output
BK Heat/cool control, current output + voltage output
0 Standard model
1 Remote SP function model
2 Internal cascade function model
AS Free power supply voltage
00 Option 1 is not provided with (2 points of SPST relay contact output provided).
01 With 4 points of remote switching
02 With 1 added point of SPDT relay contact event output
Notes: 03 With 4 points of remote switching + 1 added point of SPDT relay contact event
The two auxiliary output points output
of option 1 cannot be specified - ) . A -
forthe following control outputs. | 04 With 4 points of remote switching + 1 point of auxiliary output
2G. 3D, AK, 5K, 9K, B 05 With 1 added point of event output + 1 point of auxiliary output
Any of 1 to 3 of option 2 can be With 4 points of remote switching + 1 added paint of SPDT relay contact event
selected only when four points | 06 output + 1 point of auxiliary output
of remote switching are provided
in option 1 (01, 03, 04, 06, 07, | 07 With 4 points of remote switching + 2 points of auxiliary output
09).
08 With 1 added point of event output + 2 points of auxiliary output
Selection guide table ) . L .
o : Combination possible. 09 (\)Nultthuz: p02|nt;z{srirfrwgiiigrltcgagu+t 1 added point of SPDT relay contact event
X : Combination not possible. put+ep youlp
Option 2 0 Option 2 is not provided. (If option 1 is not designated, 0 will be selected
- 0 1 2 3 without fail.)
Option 1
00 o X X % y With 8 added points of remote switching + 5 added points of event output
(open collector output)
01 o o o e}
P With 8 added points of remote switching + 5 added points of event output
02 © X X X (open collector output) + RS-485 communication
03 o ° © ° 3 With 8 added points of remote switching + 5 added points of event output
04 o} o o o} (open collector output) + RS-232C communication
05 © x x X 00 Additional processing not provided.
06 o o} o o} Lo .
TO | Tropicalization treatment applied
07 o o} e} o
08 o % X x Ko Antisulfidation corrosion treatment applied
09 o o o | o Do Data attached
Note: BO | Tropicalizati tapplied + data att
It any of 1 t3 of option 2 are selected. ropicalization treatment applied + data attached
g:gwg;tdensmn terminal base is Lo Antisulfidation corrosion treatment applied + data attached

1-6




Names and Functions of Component Parts

1-6 Input Types and Range Numbers

input typ Range number| Code °C range (°C) °F range (°F)
K (CA) 0 K039 0.0 to 1200.0 0 to 2400
K (CA) 1 K08 0.0 to 800.0 0 to 1600
K (CA) 2 K04 0.0 to 400.0 0 to 750
K (CA) 3 K29 -200.0 to +1200.0 -300 to +2400
K (CA) 4 K44 -200.0 to +300.0 -300 to +700
K (CA) 5 K46 -200.0 to +200.0 200 to +400
E (CRC) | 6 EO8 00 to 800.0 0 to 1800
J (I1C) 7 J08 0.0 to 800.0 0 to 1600
T(CC) 8 T44 -200.0 to +300.0 -300 to +700
B (PR30-6) 9 B18 0.0 to 1800.0 0 to 3300
R (PR13) 10 R16 00 to 1600.0 0 to 3100
S (PR10) 11 S16 0.0 to 1600.0 0 to 3100
W (WRe5-26) 12 w23 0.0 to 2300.0 0 to 4200
W (WRe5-26) 13 W14 0.0 to 1400.0 0 to 2552
PR40-20 14 D19 0.0 to 1900.0 0 to 3400
Ni—Ni - Mo 15 213 0.0 to 1300.0 32 to 2372
N 16 U13 0.0 to 13000 32 to 2372
PLII 17 Y13 0.0 to 1300.0 32 to 2372
DINU 18 208 -200.0 to +400.0 -300 to +750
DIN L 19 207 -200.0 to +800.0 =300 to +1600

Gold iron-chromel 20 206 00 to 3000K e

1-7



Names and Functions of Component Parts

1-8

input typ Range number| Code °C range (°C) °F range (°F)
32 F50 | —200.0 to +500.0 -300.0 to +900.0
33 F46 | -200.0 to +200.0 -300.0 to +400.0
34 F32 | -100.0 to +150.0 -150.0 to +300.0
35 F36 -50.0 to +200.0 -50.0 to +400.0
Z]IIIESCSF?trC;;?z(; 36 F38 -60.00 to +40.00 ~-76.00 to +104.00
37 F33 -40.00 to +60.00 -40.00 to +140.00
38 F05 0.0 to 5000 0.0 to 900.0
39 F03 00 to 300.0 0.0 to 5000
40 FO1 0.00 to 100.00 0.00 to 200.00
48 P50 -200.0 to +500.0 -300.0 to +900.0
49 P46 -200.0 to +200.0 -300.0 to +400.0
50 P32 | -100.0 to +150.0 ~-150.0 to +300.0
51 P36 -50.0 to +200.0 -50.0 to +400.0
JIS 89 JPt100 52 P38 | -60.00 o +40.00 | -76.00 to +104.00
53 P33 -40.00 to +60.00 -40.00 to +140.00
54 P05 0.0 to 500.0 00 to 900.0
55 P03 0.0 to 300.0 0.0 to 5000
56 PO1 0.00 to 100.00 0.00 to 200.00
Input typ Range number| Code | Range (progrmmable)
4 to 20mA 64 CO01
0 to 20mA 65 Cos8
0 to 10mv 66 MO1
-10 to 10mV 67 LO2
0 to 100mV 68 LO1 -19999 to 26000
0 to 1V 69 LO4
-1 to 1V 70 LO8
1 to 5V 71 VOt
0 to 5V 72 LOS
0 to 10V 73 Lo7




Installation

Chapter2 INSTALLATION

2-1 External Dimensions .
Unit: mm

Terminal cover set (option)—’

Hard dust-proof cover set (option) (18) 81446084-001
81448083-001 \\ 15 1595
137
96
[ AT =75, L S——— =
[ 1 F -T: . s S
;‘é: [ ii | == p— Ty
i &3 || eYYV—=S5
con 0 “I — : a1
SP " H
:EEEDA| | 5
oUT = ﬁ} - My
T E EVZ B Ot O AT UOF < ol I !
UF1 UF2 DisP '
[ i o) C:> [%j
BE SIS o I — _
AR A CEJDT cole ) ik 311
,@ 6] | liL ———_= = %j
% 1l 2 =\
‘ : o) ] el = -
N —
Lock screw - AN \ I:

Soft dust-proof cover set  Mounting bracket 81405411-001

(option) Note:

81446087-001 Afterthe parts a and b of the mounting

bracket touch the mates, tighten the
screws by one turn only.
Note that the case may be deformed
by tightening the screws excessively.
Also install the instrument prior to the
lower mounting brackets.

A~ A B-B
~\ (
- - ~ nilill=
= ¢ i&— Ex}t% % N @
. TIT 7% Tl T
i A morEe: Tk B
b 1
IEakozihmei=e I IES T
20 e LLEEEH o LI o
o L ks T = s s 53] S
Ol (& I al s+ |
o p— o i 1% ED)
u f 5‘: %l I&‘al
g : Ci% o
o] E‘? :J.: [=] @
) e e
\ | Lf&f.i
l 78.4
i_, Terminal screw M3.5 ;
Extension terminal base
This terminal base is attached
Back plate

when the relevant option is
selected.

2-1



Installation

2-2 Panel Cutout Size

Unit: mm

Panel cutout size for closed mounting

Panel cutout size (recommended size)
| !
5, S A =3 — -
(O] N
o (@]
82t 48 BX (N-1) 46
- B X RJ -4 N

Number of units to be mounted

Panel cutout size (recommended) with vertical and horizontal mounting

99 min. (horizontal mounting)
(107 min. when the hard dust-proof cover is used.)

150 min. i i
(vertical
mounting)

surface temperature of its case may not exceed
— the operating temperature range (0 to 50°C).

+ In particular, be very careful about the above-
mentioned caution with closed mounting or
vertical mounting.

I
: Notes « Install the SDC40 carefully so that the bottom

— .



2-3 Mounting

1.

Location of mounting
Mount the instrument at a location which

satisfies the following conditions.
* Mount the instrument in locations: Not sub-

jectto highor low temperatures, or high or low
humidity.

Free of corrosive gas (sulfide gas, etc.)
Free of dust particles, soot, or the like

Not expoised to direct sunlight or the weather
Free of mechanical vibrations

Do not mount instrument near a high-tension
line, a welder, or electrical noise generating
sources.

* Make sure the instrument is more than 15

meters from a boiler or other high-voltage
ignition devices.

« The location should not be subject to a strong

magnetic fiel.

2. Mounting method

* Mount the instrument before mounting the

lower mounting bracket @.

* Afterthe parts a and b of the mounting fixture

touchthe mates (afterloosenessis eliminated
atthe front and back of the mounting bracket),
tighten the screws by about one turn. Be
careful since the case may be deformed by
tightening the screws excessively.

Installation

; @ -.-—— Mounting bracket
: t 81405411-001
L 4
"l - 3
ey
+H
—_———-——
g
e )
e
e
S ———
UL =g
N, Tmb
@ O

Mounting method (SDC40)
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Installation

« Mount the instrument so that it does not tilt
horizontally more than 10° (+ or — ).
. . -/'
. Use a steel panel with a plate thickness of \ /'/(-(
more than 2mm.

-

\ ¥V‘titt&in 10° vcvjhen
- Fix the upper and lower paneis of the instru- ’ "e upward.

ment securely by using the attached mounting

Within —10°
brackets. ithin when

tilted downward.

Mounting angle

2-4



Chapter3 WIRING
3-1 Cables

Connect thermocouple wires to the terminals in case of a thermocouple input. When a thermocouple is
connected to terminals, or wiring distance is long, connect the wires via a shielded compensating lead wire.

* For input/output other than thermocouples, use a shielded polyethylene insulated vinyl sheathed cable for
instrumentation use conforming to JCS-364 or equivalent (generally called twisted shielded cable for
instrumentation use).

* A shielded multiconductor microphone cord (MVVS) may be used, if electromagnetic induction noise are
comparatively low.

Recommended twisted shielded cables

. 2 conductors IPEV~-S-0.9mm? x 1P
Fujikura Cable Co.
3 conductors ITEV-S-0.9mm2x 1T
Hitachi Cable C 2 conductors KPEV-S-0.9mm?2 x 1P
ac able Co.
! ' 3 conductors KTEV-S-0.9mm2 x 1T

3-1



3-2 Terminal Connections
Use a crimped style solderless terminal compatible with M3.5 screw.

Caution 1 :

Caution 2 :

Be sure to use round crimped style
solderless terminals to prevent discon-
nectionfromterminals, if the instrument
is mounted at a place subject to notice-
able vibrations or impacts.

Be careful not to allow any crimp style
solderless terminals to touch adjacent
terminals.

Unit: mm
1 T ——/]\
@ 7.4 Less than 7.3
v Vv
4.3c

S

Less than 6.6
Vo N

3-3 Terminal Arrangement and Recommended Direction of Wire Draw-out
Recommended directions of wire draw-out from the standard terminal base

(Be sure to follow this rule as to the direction of wire draw-out when using the extension terminal base.)

Terminals D to @5 : Leftward

Terminals €9 to 6 : Rightward

@N@; Leftward ‘@7«@ : Leftward @D~@ : Leftward @N@ : Rightward
. ’
90 — 264V AC I | l
50/60Hz R v v RSW v
| “’@_@ ST 07 O PVBE@FSV
: L o dmE @y @ &
FG ! T_"H ety e 1@ @‘( @ .
- Craf6 e ) FEat A, N | 3| pv2| | 420mA
:6—' @ - v ) +[—‘—r® AUX @4( P @.; | -—
G _JE\M TS o I 4] Rsp RV
'?; ® .',{ 1 4-20mA, ® om - G0~
T @y, e el B S R
G Vs
(@D ! *f—,r@]AUX by 62 gyl 1 mA
T ©4 T © N BT
‘ '@JEVB L@ 1
=@ )

When connecting terminals @@, {3 and 48 to the YTG of the motor, bundle these wires
separately from the other output wires

[ OFE] O] Gk G
_OFE T~ OH [OH
motomkmotiio:
Direction of the wires : . £ O)zpm Direction of the wires
drawn out S~ L OHEL L O [ 17 drawn out
_CHG] = [[OF
1 [OHE @[k
ﬂ_@w@ 5 1 [O)IE
. OhO] [ O
IRCIONII ==

Standard terminal base layout



3-4 Power Supply Connections

+ Obtain the SDC40A power source from
a single-phase instrumentation power

D

source not subject excess noise. 90 ~ 264V AC
* If the power source generates noise,

add an insulation transformer, and use

a line filter.

Line filter Yamatake Corporation
Model 81446364-001

Be careful not to bundle the primary and

Noise filter

81446364-001

200/200y)  Recommended product
100/100V

secondary coils of the power cable Insulation
Yy P Instrument transformer Line filter

together. Do notputthemintothesame  power supply

reduction measures.

. . — ONG©,
conduit or duct after introducing noise- ?”%

Other circuits

3-5 Grounding

Connect the instrument by one-point
grounding to GND terminals (terminals ®
and FG terminal). Do not perform any

jumper wiring.  Mounting a grounding I ‘é d) © O

terminal strip separately, and connect =

shielded cables, etc. to the ground, if Category 3 grounding

or higher
grounding work is difficult.
Grounding type :
Category 3 grounding or higher
(Lower than 1009)
Grounding conductor :
Annealed copper wire more than
2mm? (AWG14)
Grounding conductor length :
Max. 20m

3-3

It

Grounding terminal board

b G'és——f?%

Grounding = Grounding



3-6 Terminal Connection Diagrams of Standard and Extension Terminal Bases

- Standard terminal layout

Instrument power
supply 90to 264V| ~.T T T T T—F——r—""_ 1
B o Iy s T
. : L “Noli_Nc{@I
Shield GND : | T o
—T0
N :@—1,“ ! : + Yo :
v ol (g welé I
IC : | “‘nc{ T
(@.._Lla Il G e |
ev.| i INOl { !
Event output { | : 5 ©
Oz WY @
ML
v, I e (@] L
| d Ny [
| i | i :

oo (@)
Rsw2 | @) :
i
RSW3 | @8- + 5
! & | D a~20ma | Analog input 2
Rswse : @ I~ 5, | {remote SP, and internal cascade
| @_:____J'+ models oniy)
Gy
! | S Current input
G2 =
[ @ RTD input
| @é{f o Analog input 1
! - T
I3 - - - Voltage input
AN 77, Thermocouple
....... = input

* Auxiliary SUtput
4 10 20mA

Recorder or other

similar device

- Extension terminal layout

* For 2G, 3D, AK, 5K, 9K and BK models, the auxiliary

output terminals are (P and ®.

For OD, 8D and 5G modeis, the auxiliary output 1
terminals are {3 and (3, and the auxiliary output 2
terminals are Qand (.

1

RSWS

RSWE

RSW7

|
Sols

RSWE

®

b -0 o—+—

RSW9

RSW104—o o—ri

s

RSW 11—

N
=,

$—0 o—

RSWi2

To terminal @

.

}
|

power supply

® With RS-485 ® With RS-232C
—Jspa :_ [:;)_
o2t
| T & ;_SG__
External '— ——1
156 communication
|—"
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3-7 Input 1 (PV1) Connection

The input 1 is of a multi input type correspond-
ing to various sensors. Connect the input 1 termi-
nals according to each sensor as shown below.

Note 1 :

Note 2:

Note 3:

Be careful not to apply voltage to the
linear current sensorterminals (@,@).
Otherwise the instrument may malfunc-
tion.

Be careful about the polarity of each
sensor when making connection.

Use a shielded cable for connection of
each sensor.

3-8 Input 2 (PV2/RSP) Connection (remote SP, and internal cascade models only)

Connect either instrumentation input of 1 to
5V DC or 4 1o 20mA DC to the input 2 terminals as
shown below.

Note 1 :

Note 2:

Note 3:

Be carefuf not to apply voltage to the
input terminals of 4 to 20mA DC ( 28) ,
@)). Otherwise the instrument may
malfunction.

Be careful about the polarity of the input
when making connection.

Use a shielded cables for connection of
the input.

Ea

(a) 1to 5V DC input

//28+ ®

(b) 4 to 20mA DC input

3-5




3-9 Control Output Connection

The contro! output of this instrument is determined, depending upon the model number. After sufficiently
checking the mode! numbers of this instrument and the actuator to be used, make connections. Note that the
control output of each model cannot be changed into any other type of control output.

1. With single output
Connect the relay output (0D}, current output (5G) or voltage output (6D) as shown below.

Note :

Note :

Note :

When a small current/low voltage
is to be switched, use a bleeder
resistance to obtain the sufficient
current/voltage value for the
minimum switching capacity of the
relay.

Never connect nor disconnect the
actuator with the power supply to
this instrument kept closed.
Otherwise, the actuator may cause
a tault.

The voltage output circuit is a
constant-current circuit internally.
Setthe current value by setup C79
according to the conditions for the
SSRand load to be used to obtain
an optimum voltage.

At delivery from the factory, this
voltage is set to the same value as
the voltage value of general SSR.

Load

(<)

_/
Power supply

Contact rating Resistive load
5A (30V DC/120V AC)
4A (240V AC)

Relay output (0D)

{j Actuator

ent output (5G)

UKW

)@/
12 //
4 to 20mA DC

With current adjusting function
provided (setup C79

T

)
Voltage output (6D)

3-6



2. With position proportional output (2G)

Connect the feedback resistor and control output as shown
below, exercising utmost care about the switching direction.

Note 1: The built-in relay has a limited life. Avoid setting such
PID constants that ON-OFF operation of the relay is
repeated excessively.

Note 2: Whenamotorfor 100V/200V ACisto be used, exercise
care about the inrush current as well as the contact
rating, and use an auxiliary relay when necessary.

Note 3:

Never lay the cable to the motor terminals (19 {2) and

(13) and that to the feedback resistor terminals (13) (15)

and ‘ through the same wire duct, nor connect a 6-
conductor cable to these terminals, but separate the

Fully open

Closed

Position proportional output (2G)

Contact rating
4A (120V AC COS 0=0.4)
2A (240V AC COS 2=0.4)

YN,

Feedback resistor
100 to 2500Q

,//

above-mentioned two cables 30cm or more from each other. Otherwise, thisinstrument may cause
a trouble due to the starting noise, etc. of the motor.

Note 4:

3. With heat/cool control output
(5K, AK, BK, 9K, 3D)
The single outputs are com-
bined. Make connection as
shown below. Setthe heat side
and cool side by parameters in
advance.
As for precautions in connection,
observe the notes given in the
case of the single output.

Termlnals . @ and ‘ may not be required (when no feedback resistor is provided).

Actuator

/

e

+

®

©

Current output
4 to 20mA DC
Load resistance
6800 or less

Current output

4 to 20mA DC

65 Load resistance

/ / 680Q or less
/ /o

Current/current output (5K)

[E;

Power suppl

!Acmator

! Relay output

Contact rating Resistive load
5A (30V DC/120V AC)
4A (240V AC)

Current output

@ 4 to 20mA DC
Load resistance
6809 orless

Relay/current output (AK)

ﬂ:+ R
Actuator

“©
Current output
4 to 20mA DC
Load resistance
680Q or less

+
E
S
R

Voltage output
4 to 20mA DC
With current adjusting
function (setup C80)

9,

Current/voltage output (BK)

Load
—O—

Power supply

+
S
S
R

,Relay output
Contact rating Resistive load

5A (30V DC/120V AC)
- 4A (240V AC)

- Voltage output
/ 4t020mADC
With current adjusting
/ function (setup C80)

Relay/voitage output (9K)

Power supply

Power supply

Load

lLoad

N.

Relay output
Contact rating Resistive load
5A (30V DC/120V AC)

4A (240V AC)

Relay/relay output (3D)
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3-10 Connection of Auxiliary Output 1, 2 (option)

This instrument can be provided with up to one auxiliary output when the control output is position
proportional (2G) output or heat/cool output, and up to two auxiliary outputs in case of any other control output.
The terminals @ and @ only are used for the auxiliary output in case of 2G "heat/coo! control”. In any
other cases, the terminals ({4)and ({5)are used for auxiliary output 1, and the terminals @and @ for auxiliary

output 2.

Note 1: Never connect nor disconnect the
receiver with the power supply to this
instrument kept on.  Otherwise, the
receiver may cause a trouble.

Note 2: Use shielded cables for connection.

Load resistance: 680%) or less

Auxiliary outply
/ /

Auxiliary output of 2G, heat/cool control

s/
4 to 20mA DC
Load resistance: 680 or less

Auxiliary output 1

4 to 20mA DC
Load resistance: 680Q or less

Auxiliary output 2

Auxitiary output 1,2 of 0D, 5G, 6D control

3-11 Connection of Relay Event Output

This instrument is provided with two points (1a contact each) of relay event output as standard, and one
point (1a1b contact) of relay event output as option. Connect these relay event outputs as shown below.

Note : When a small current/low voltage is to be
switched, use a bleeder resistance to
obtain the sufficient current/voltage value
for the minimum switching capacity of the
relay.

Load

Power supply

’Lo'ad

Power supply

Load

Power supply

r\é -_EV1 la
Contact rating Resistive load
1A (30V DC/250V AC)
Né EV2 1a
‘.

Contact rating Resistive load
1A (30V DC/250V AC)

o

Contact rating Resistive load
2A (30V DC/250V AC)
C.

N.

/

3-8




3-12 Connection of Open Collector Event Output (option)

Make wiring on the attached terminal base.

Note 1:

Note 2:

Note 3:

Be sure to connect the terminal @ to the +
terminal of the external power supply.
Otherwise, the eventoutputdoes notoperate.
Never short circuit between the + terminal of
the external power supply and terminals
to @of this instrument. Otherwise, the
event output becomes defective. (A shon
circuit preventive circuitis notincorporated.)
When a semiconductor load such as a
program controller (sequencer) is to be

connected, select such a module that the .

direction of current is coincident. This load
must not be affected adversely by a leak
current when the event output of the
instrument is turned off.

[!%:ad
[;‘ad
|

Load

3-13 Connection of Remote Switch Input (option)

External power supply
]

10 to 29V DC

This instrument can be provided with 4 points or 12 points (8 points out of 12 points are mounted on the
extension terminal base) of remote switch input as option. In case of 12 points of remote switch input, wiring
is made on both standard terminal base and extension terminal base.

Note 1:

Note 2:

Note 3:

Note 4:

The remote switch used for this
instrument is of a built-in power supply
(open voltage 12V DC) type. Be sure
to operate the external contacts as no-
voltage contacts.

Use gold contacts or the like, which can
turn on and off a small current, as no-
voltage contacts. Other kinds of relay
contacts may not be able to turn on and
off a small current. Use such contacts
that have sufficient margin in the
minimum switching capacity with
respect to the contact current and open
voltage of this instrument.

—

I Contact
o

IComact
IContact
T IComacl

!

F(zj{[Standard terminal base]

When semiconductors (such as open
collector) are used as no-voltage con-

tacts, the voltage across the contacts should be 3V max. when the contacts are turned on.

leak current at turn-off time should be 100puA max.
A remote switch can be connected in parallel with two or more SDC40 series units. When it is 1o
be connected in parallel with this instrument and other type of instrument, check the conditions for
the other instrument sufficiently before instrumentation.

3-9
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Internal circuit of portion of this instrument where remote switches are connected

Pz ........................
terminalbase] = }..uuTt. . [Lterminal base |

(Sl_ 21
T : 12V DC /

Remote| ! s ' Remote
switch : : : switch
r 24
ol
25

Internal circuit /

3-14 Communication (option) Connection

The communication functions of this instrument are classified into RS-232C type and RS-485 type by the
model number. After checking the communication type of your instrument, make connection as shown below.

Note 1: This instrument always serves as a slave
station. The RS-485 type permits slave | =+~

i i R Y] RO
stations to be multi-connected. \/}\] - @

Note 2: Inthe RS-485 (5-wire system), connect one L =
each terminating resistor between the RDA :::Z.Ijl/f - Z@ﬁ

and RDB terminals of each of the master j:j:j:j:j:j:j:j:::j:j:j:::j: G
station and the slave station furthest from the N o @

master station. Usetheterminatingresistors | ...

. ication KO
of 150€ and 1/2W min. RS-232C communication

Note 3: When making three-wire system connection
in the RS-485 type, short circuit between @

and and between @ and of this

| sbaA

instrument.
Note 4: Inthe RS-485 (3-wire system) type, connect SDB

one each terminating resistor to both physical

ends of RDA and RDB lines, or both physical - FoA

ends of SDA and SDB lines. Use the termi-

nating resistors of 150Q2 and 1/2W min. Fo8
Note 5: Be sure to assign a unique address to each

slave station. SG
Note 6: Never short circuit between RDA and RDB or :

SDA and SDB terminals. Otherwise, this -

instrument may be damaged.
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5-wire system RS-485 interconnection diagram

Slave station side SDC40

Master station side

*2 SDA
150
Vow SDB
* 2 RDA
150 Q
Vaw RDB
SG

v
o
<
@®
@
=4
=2
5
w
2.
©
w
(W)
(@]
X
o
//\
o) ,”X
o

Slave station side SDC40

*1. Connect the FG to the FG
terminal @ or the ground
terminal.

*2. Connectone each resistor of
150Q, /W (four resistors in
total) between SDAand SDB,
and between RDA and RDB
in each end station on the
ling, including the case where
the master station is located
at one end of the line.
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3-wire system RS-485 interconnection diagram

Slave station side SDC40 Master station side

*1: Part of connection may be made
internally. For details, see the

manual for the master station.

*2: Connect one each terminator
(terminating resistor) to both
ends of the physical line.

T

FG*x 1

Slave station side SDC40
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3-15 Wiring Precautions

+ Connect cables according to the instrument model number and terminal numbers on the label mounted on
the side panel of this instrument. ~ After wiring, make sure the wiring connections are correct.

+ Separate input/output signal cables and communication cables more than 50cm from a drive power cable or

a power cable higher than 100V. Don't pass these cables together through the same conduit or duct.

Be careful not to allow crimped style solderless terminals to touch any adjacent terminals.

* Whenthe thermocouple input or the like of this instrument s to be connected in parallel with other instruments,
the total input impedance of the other instruments should be 1MQ min. If the total input impedance is less
than 1MQ, a sensor disconnection may not be able to be detected.

» Cautions in combination with data input device

When the input/output (parallel connection in case of input) of the SDC40 is applied to an A/D converter or
analog scanner, setc., such a trouble as dispersion in read data may occur. To prevent this trouble from
occurring, take any of the following remedial measures.

[Remedial measures]
1. Use alow speed integral type A/D converter.
2. Insert an isolator having no switching power supply between the SDC40 and A/D converter.
3. Perform averaging processing by a personal computer during data reading.
4. Set an input filter to the device if possible.

3-16 Noise

1. Noise generation sources
The following noise generation sources are the most common.

@ Relay and contacts ® Phase angle control SCR

@ Solenoid coils and solenoid valves @ Radio communication equipment
® Power line (higher than 100V AC, in particular) Welding machine

@ Inductive load ® High-voltage ignition devices

® Motor commutator

2. Measures for noise suppression

« A CR filter is effective for quick-rising noises such as impulse noise.
Recommended CR filter ~ Yamatake Corporation Model No. 8144636365-001

« A varistor is effective for noises with high crest values.
Be careful since the varistor is shorted if it malfunctions.

Recommended varistor Yamatake Corporation Model No. 81446366-001 (for 100V)
81446367-001 (for 200V)
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3-17 lIsolation between Input and Output

The following figure shows the mutual isolation between the input and output. In the following figure, the
section bounded by a solid line is isolated from the rest of the circuit. The section bounded by a dotted line is

not isolated from the rest of the circuit.

Loader jack

% Since the loader jack part is not isolated from the internal digital circuit, handle it very carefully.

__.
_.q
v_

32—

Analog input 1
{PV1 full multi-
format)

Go—
29—
28—

©&—

Analog input 2
(PV2 4 10 20mA/
110 5V)

Handy loader + Digital

Remote switch
12 points

&)

]

oAa

=

Open collector

event output

circuit

Control output 1
{4 1o 20mAAC relay)

Control output 2 or
auxiliary output 1
{4 1o 20mA/IC relay)

—
@
O
Mg
6

Auxifiary output 2
or auxifia om/i)m
1 (4 10 20mA)

G

Commtt;ni?ati?n —@
inputoutpu :
(RS»?BS/RSBSzC) — €D
Event 1 ——(2)
relay output (1a)—(5)
Event 2 *#
relay output (1a) —
IEvemt2 , —
relay output  [—
(1a 1b§’ —(0)

| Other than control output 2G]

circuit

G9— .
(39— Analog input 1
G)— (PV1 ullmult-
_ format)
(39— Analog input 2
@9—1 (Pv2 410 20mA !
@— 1wy
Loader jack
©—— Handy loader ' Digital
:?: Remote switch
-y  12points
)
38— Open collector
56— eventoutput
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Control output 1 ___
(1arelay x 2) @
Potentiometer :

feedback __

Auxiliary output ——(7)
(410 20mA) +——(8)
Communication |,

input/output . @

{RS-485/R8-232C) ——E )

Event 1 SE)
relay output {1a) _.
Bvent2 L3
relay output (1a)——(7)
IEvemtz , ()

relay output [
(1y a 1b§) _

[ Control outptu 2G |




Outline of Setting

Chapter4 OUTLINE OF SETTING
4-1 Initialize

This instrument employs such a system that various settings and selections can be done from the keys or
handy loader so as to be adaptable to various applications.

For this purpose, necessary data are required to be input as initialize. When the power supply to the
instrument is turned on for the first time, first set the setup (SETUP) items by key-in operation (Chapter 7).
Determine the basic features of the instrument by the setup items, then set the parameters (PARA) (Chapter
5). The setup items prepared need not be changed so frequently once they are set. When these setup items
are set by key-in operation, they cannot be changed in any other than the READY mode.

4-2 Major Setup Items (block diagram)

The major setup items from input to output are collected in the block diagram given on the following pages.
The symbols in the diagram are as shown below.

C[[]: Setup (SETUP) item number
PARAL][]: Parameter (PARA) item number

4-1



Outline of Setting

® Standard and remote SP models

[ Al1 (PVinput) ] [ Al2 (RSP input) ]
; , C75,
[ Al1 temperature unit I C5 L Computer backup selection l C42~C53
J
{ Al1 input range type ] C6 L Al2 input type l C11
! J
l Al1 square root operation l C10 | Al2 square root operation ] C15
J 4
I Al1 decimal point position l Cc7 I Al2 decimal point position ] Cc7 (tcoo?lf?)rms
J J
| Alt linear input low limit (0%) | C8 | Ai2 linear input fow limit (0%) | €13
4 1
| Al linear input high limit (100%) | C9 | Al2 linear input high limit (100%) | C14
4 J
] Al ratio | PaRAz | Al2 ratio | PARAG
a2 U PARA49~
I Al1 bias | PARA4 I RSP multi ratio 1 PARAS6
3 N C42~C53
| Al filter | PARA2 | Al2 bias | paraz
J J
. — C72 ,
I Broken line approximation ] PARAS9~ L Al2 filter l PARAS
1 PARASO \ c72
I Al1 operation at disconnection l C78 I Broken line approximation ] PARA59~
7 7 PARA8O
|| PV settle ﬂ l[ RSP settle ||
J, { [LSP]
i PARA32, : ~ 5] C16,
| RSP tracking P, |LSP selection (0 ~ 7) Ca2-C53
| Low limit of SP limit | C17 | LsPshit | C42~C54
J
| High limit of SP limit | C18 |L_LsPsettie ]|
\
SP ramp unit PARA37
J
PARA33~
| SP ramp PARA36
| SPsettle |
J J
<Control operation>
Selection of auto tuning system PARA46 Setting of PID output limiter, etc. All PID items
Selection of smart tuning system PARA47 Initial manipulated variable in PID operation g::ﬁm
initiali 13
Selection of two freedom degree PID |PARA48 PID |n|t.|a||ze at SP change
Cycle time PARAS,
Variable gain PARAZO~ | — . , . PARA9, C76
9 PARAS6 Differential gap in control action PARA14
Control action (direct/reverse) 8§2~053 Control output variation limit PARA10
J

(Continued to next page)



Outline of Setting

(Continued from preceding page)
{

<RUN/READY, AUTO/MAN, Fixed value output>

Control output quantity in READY mode | C26, C27
Output at input overrange C19, C20
Fixed value output 1 t0 3 C23~C25
Manual change mode c21
Preset manual value c22

<Control output adjustments
Motor drive adjustment EARASD~
Voltage output adjustment ‘C79, C80
| __Control output |
<Indication, UF keys> <Auxiliary output>
Selection of indication contents of bar Setting of auxiliary output 1 | C32~C36
graph indicator ;771 R 9 y oulp
ARA38, i ili ~
Green belt setting range PARASS Setting of auxiliary output 2 | C37~C41
Indication 1 digit masking PARA45
Indication output of LED for UF C69, C70
Function assignment of UF1 key C55~C59
Function assignment of UF2 key C60~C68

<Events>
Event type, stand-by AR A
Event in READY mode c28
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Outline of Setting

@ Internal cascade mode!

[ Al1 input ] [ Ai2 input ]

l Al1 temperature unit , Cc5
{ \

L Al1 input range type | Cé I Al2 input type ]
J y

Al1 square root operation j C10 L Al2 square root operation

l 4

| Al1 decimal point position I c7 I Al2 decimal point position ]
J !

| Al linear input low limit (0%) | C8 | A2 linear input low limit (0%) |
l

[ Alt linear input high limit (100%) I C9 I Al2 linear input high limit (100%) 1
4 4

| Al ratio | Paraz | Al2 ratio |
! J

| Al1 bias | PARA4 | Al2 bias ]
¥ J

| Al filter | Para2 | Al2 filter |
v C72 y

I Broken line approximation l PARA59~ | Broken line approximation j
7 PARASO

LAH operation at disconnection | C78 l
i

, Input change  Al1 = PV1, AI2 = PV2 < Al1 = PV2, AI2 = PV1 7
l J

[CPVviseue || |[_Pvasetie ]|

l \!

(Continued to next page)

(Continued to next page)

[Master SP ]

i«
: c1

[ LsP selection (010 5)] £, e
\

[ LSPshift | C42~C54

L SP ramp unit | PARA37

PARA33,
] PARA34

L SP ramp
{

| _M-LSP settie ||

(Continued to next page)

C11

C15

C12

C13

C14

PARA6

PARA7

PARAS

Cc72

PARA59~
PARA8O

C31



Outline of Setting

[ Pvi_ ] IC_wmisp |
<Master control operation>
Selection of auto tuning system PARA48 Setting of PID output limiter, etc. 0~5 PID items
Selection of smart tuning system PARA47 Initial manipulated variable in PID operation | PARA12
Selection of two freedom degree PID |PARA48 PID initialize at SP change PARA13
PARA49~ .
Variable gain PARQSG Control output variation limit
. . C2
Control action (direct/reverse) C42~C53
{
Internal RSP 0% | c29
{
Internal RSP 100% | cao
r - v | PARA49~
RSP multi ratio PARA5S6
T C42~C53 [ Slave SP]
{
|_RSP settle |
I I [ LSP selection (6, 7) ] C42~C53
L RSP tracking 7 PARA32,
C42~C53
i
| Lowlmitof SPimt | pama17
{
| High limit of SP limit | c18
i
) PARA37
L SP rarfp unit l (common)
!
[Pz ] | S-LSP settie ]|
7 !
<Slave control operation>
Selection of auto tuning system PARA46 | Setting of PID output limiter, etc. 8, 7 PID items
Control action (direct/reverse) C3 Initial manipulated variable in PID operation | Fixed at 50.0%
PID initialize at SP change Automatic
Cycle time E@%AB, PARAQ,
Ditterential gap in control action PARA14
Control output variation limit PARA11
3

(Continued to next page)



Outline of Setting

(Continued from preceding page)

<RUN/READY, AUTO/MAN, Fixed value output>

Control output quantity in READY mode | C26, C27
Output at input overrange C19, C20
Fixed value output 1 to 3 C23~C25
Manual change mode C21
Preset manual value C22
<Control output adjustment-
. . PARA40~
Motor drive adjustment PARA44
Voltage output adjustment C79, C80
l Control output j
<Indication, UF keys> <Auxiliary outputs
Selection of indication contents of bar ing of ili C32~C36
raph indicator C71 Setting of auxiliary output 1
PARA38, i ili ~
Green belt setting range PARASS Setting of auxiliary output 2 | C37~C41
Indication 1 digit masking PARA4S
Indication output of LED for UF C69, C70
Function assignment of UF1 key C55~C59
Function assignment of UF2 key C60~C68
<Event>
Event type, stand-by gﬁgﬁ;?
Event in READY mode c28




Chapter5 SETTING OF PARAMETER (PARA) ITEMS

5-1 Parameter Operation

1. Prior to setting

Parameter items whose settings must be changed several times to improve the control functions as the
results of operation of this instrument are collected for this instrument. After the systemis placed in stationary
operation, it is almost unnecessary to change the settings of these parameters.

There are about 50 to 80 parameter items to be set, changing depending upon the model. There are
also such parameters that the same contents of setting are shared by several items or the values set at
delivery from the factory can be used as they are. Therefore, to complete the proper parameter settings in
short time, it is recommended to decide the parameter values in advance, using the "user's setting column®,
and then make actual parameter settings.

. How to set and reset the parameter setting mode

Parameter setting can be done in any status (RUN/READY, AUTO/MAN, etc.) so far as the instrument
is placed in the basic indication status.

Inthe basic indication status, a PV is indicated on the No. 1 indicator, and an SP is indicated on the No.
2 indicator. This status can be set by pressing the % key. Evenwhen DEV or OUT is indicated on the
No. 2 indicator in place of SP, the parameter setting mode can be set.

Three setting groups can be called sequentially by pressing the 8% key in the basic indication status.

ENT
When the CO key is pressed with ﬂﬂﬂ. indication, the parameter item can be set. To reset the
D
parameter setting mode, press the 6 key. The basic indication status can be reset from any status.

Indication Guide No. Ite:m code

PARA F’ F’ r Fl enT ,-' Al - H
O[] ] ‘ y :
e Fuln

V . s

PARA Pild D\ép

%3 L[] [ L] C@) Resetlobasic  Gontents of setting
pAiRA S EEIUPFP

C@B L] [ L1

v

DISP
@ Reset to basic indication status.

®
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3. How to move the parameter items

The parameter items have a matrix construction like the two other setting groups. Each can be moved

—]—]-]=]=] is indicated in the No. 2 indicator for an

unnecessary item, depending upon the model or the contents of setting. The figure given at the right top of

@
optionally by @@CE) keys as shown below.

a frame denoting each item means Guide No.

E-b2d

cHe

i

oukl

i v s
E

kE-bb

[

oukr

i

} ouk

B |

i

rPi d

v 19

EE3

i

Ed3

[

@
“«— (O ) —
@

‘121

EEH

i

i

EES

v 29

EEB

Vo

EdB

4. How to change the set value of a parameter item

lSl

lﬂ

E-A3 l:-b.E'H'_n.‘_H
I 62 I 7
E-AM| L, E-b'BHFL
1 63 1 73
E-AS E E-bY A
A A
v 69 v 79
E-Ab| | |E-bA
<« <> Y
I 70 1 80
E-b.{ E-bb
<«—> <+—roukl
ra.ry

ENT
To change the set value of a parameter item, press the (O key when this item is indicated. The set

value on the No. 2 indicator flashes, indicating that it can be readily changed.

@
®®CD keys, and press the ECNT) key. This value is stored, and flashing stops.

Set a desired value with

If the previous value is restored when the set value flashes, don't press the (E'ET) key, but press the

DisP

(O key to reset to the basic indication status. Then, make the same setting operation.



5-2 Parameter ltem Table

Guide| Set value at delivery| User's setting .
No. ltem code ltem from factory column Setting
1 | rn.rY | RUN/READY selection rdy run : RUN
rdY : READY
Setup cannot be changed in other
than READY (indication only possi-
ble).
2 | FL Al filter 0.0 0.0 to 120.0s
No filter is provided at 0.0s
3 R Al ratio 1.000 0.001 10 9.999
4 | bl Al1 bias 0 -1000 to 1000U
5 | FLZ2 | A2fitter 0.0 0.0 to 120.0s
No filter is provided at 0.0s
Al2 functions as RSP in the remote
SP model, and as PV2 in the
internal cascade model.
6 | ~rAZ | A2 ratio 1.000 0.001 to 30.000
7 | bl 2 | A2 bias 0 -19999 to 30000U
8 cH Time proportional cycle 10 5 to 120s (relay output type)
(output 1) 1to 60s (voltage output type)
9 | cH42 | Time proportional cycle 10 5 to 120s (relay output type)
(output 2) 1to 60s (voltage output type)
10 | oukl | Control output variation 0.0 0.0 to 10.0% (updated every 0.1s)
limit No limit is provided at 0.0.
11 | aukr | Control output variation 0.0 0.0 to 10.0% (updated every 0.1s)
limit No limit is provided at 0.0.
(MV2 of internal
cascade model)
12 | | auk | PID operation initial 0 0to 100%
manipulated variable at
power on
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Guide Set value at delivery| User's settin ;
No. | 'tem code ltem from factory Y column ] Setting
13 | ~PJ) d | PID operation initialize 0 0: Initialize decision is made
at SP change automatically.
1: Initialized at each time of SP
change and SP write
2: Not initialized at each time of SP
change and SP write.
SP change includes change into
RSP.
14 | 4] FF | Differentiat gap at on- 50U 0 to 1000V
off control Indicated in 0D, 6D output type.
Dead zone at position 5.0 0.51t0 25.0%
proportional control Indicated in 2G output type.
Dead zone at heat/cool 0.0 —100.0 t0 50.0%
control Indicated in heat/cool output type.
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Guide Set value at delivery|User's setting .
No. |ltem code ltem from factory column Setting
15 | EE | |Event1type 0 Event type
0: Direct PV
16 | Ed [ |Event 1 stand-by 0 1. Reverse PV
2: Direct deviation
3: Reverse deviation
17 | EEC Event 2 type 0 4: Direct absolute deviation value
5. Reverse absolute deviation value
6: Direct MV
18 | E4Z2 Event 2 stand-by 0 7. Reverse MV
8: Direct RSP
10: Direct SP
11: Reverse SP
20 | EJ3 Event 3 stand-by 0 12: Direct motor feedback
13: Reverse motor feedback
14. Process alarm
21 | EEY | Event4type 0 15: Al alarm sum
16: PV range alarm
22 | EdJY Event 4 stand-by 0 17: Instrument alarm (except for PV range alarm)
18: Auto tuning status
19. Manual status
23 | EES Event 5 type 0 20: READY status
21: Local status
22: Direct PV2
24 | EAS |Event5 stand-by 0 23 Reverse PV2
24: Direct deviation PV2
25 | EEB Event 6 type 0 25 Reverse deviation PV2
26: Direct absolute deviation value PV2
27: Reverse absolute deviation value PV2
26 | EJBE | Event6 stand-by 0 28: Direct MV2
29: Reverse MV2
30: Direct SP2
27 | EET | Event 7 type 0 31: Reverse SP2
32: Direct internal RSP
28 {E4T Event 7 stand-by 0 33: Reverse internal RSP
34: MFB presumed position control
29 | EEH |Event8type 0 Event stand-by
0: Stand-by not provided.
30 | EEB |Event8 stand-by 0 1: Stand-by provided.
31 | dLE | Eventon-delay 0 0:s
time unit 1: min
Common to events 1to 3. This function is
not provided for other events than 1 to 3.
32 | r—Er | RSP tracking 0 0: Not provided.

1: Provided.
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Guide Set value at delivery| User's setting .
No. | !tem code Itern from factory column Setting
33 | SPU LSP up ramp 0 0 to 26000U (0: Ramp not provided)
34 | 5Pd LSP down ramp 0 0 to 26000U (0: Ramp not provided)
35 | ~SPU | RSP up ramp 0 0 to 26000U (0: Ramp not provided)
36 | rSPd | RSP down ramp 0 0 to 26000U (0: Ramp not provided)
37 | ~A-E | SP ramp unit setting 0 0: U/min 2: Uth
1:0.1UWmin  3:0.1U/h
Common to LSP and RSP.
38 | 9 b.-L | Low limit of green belt 50U 0 to 200U
39 | 9k -H | High limit of green belt 50U 0 to 200U
40 (N -C Selection ot motor 0 0: MFB control (conventional type) +
control method Presumed position control
1: MFB control (conventional type)
only
2: Presumed position control
(without MFB) only
41 | 1. -AE | Automatic motor 0 0: Non-adjustment
adjustment 1: Adjustment start
When "1" is selected and the CO
key is pressed, the motor is fully
closed, then it is fully opened, and
the MFB value and time are
automatically measured.
To stop adjustment, press the
key.
42 | [1.-CL | Input with motor fully 1000 0 to (Input with motor fully closed —
closed 500)
43 | [1.-0OF | Input with motor fully 9000 (Input with motor fully closed + 500)
open to 10000
44 | [1.-E | Motor full close — full 30.0 5.0 to 240.0s
open time
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Guide
No.

Iltem code

ltem

Set value at delivery

from factory

User's setting
column

Setting

45

dP

Indication 1 digit
masking

0

0: Not provided.
1: Provided.

Effective for PV, SP and DEV.
However, it is not effective when an
SP is set.

46

RE

Selection of auto tuning
(AT) system

0: AT is not executed.

1: General AT is executed.

2: AT preventing overshoot is
executed.

3: AT by neural net is executed.

4: Inthe internal cascade model, the
slave side auto tuning is executed
in the system 1 (general AT).

47

SE

Selection of smart
tuning system
(overshoot suppression
control)

0: Smart tuning is not executed.

1: Overshoot is suppressed with
brake value fixed.

2: Overshoot is suppressed, while
rechecking the brake value
automatically.

48

2Pl d

Selection of 2 freedom
degrees PID

0: 2 freedowm degrees are not used.
1. 2 freedowm degrees are used.
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Gﬁgd_e ltem code Item Set }’g“mef:tcﬂﬁgve'y Usiﬁuﬁ'”g Setting
49 | - Selection of gain/RSP 0 0: Both are not used.
multi ratio 1: Variable gain is used.

2: RSP multi ratio is used. (only in
remote SP and internal cascade
models).

50 | 9~ (| Gain1 (ratio 1) 1.00 (1.000) Gain
Setting range: 0.01 to 300.00
Control gain to DEV:
51 9n-2 | Gain2 (ratio 2) 1.00 (1.000) Gain 1: Gain in +20% FS
Gain 2: Gainin +10% FS
52 | 9n -3 | Gain 3 (ratio 3) 1.00 (1.000) Gain 3: Gainin +5% FS
Gain 4. Gainin +2% FS
Gain 5: Gainin 0% FS
53 | Jn-Y | Gain4 (ratio 4) 1.00 (1.000) Gain 6: Gainin -2% FS
Gain 7. Gainin -5%FS
54 |g9n-5 | Gain5 (ratio 5) 1.00 (1.000) Gain 8: Gainin -10% FS
Gain 9: Gainin -20% FS
Linear approximation is applied
55 | 9a-b | Gain 6 (ratio 6) 1.00 (1.000) between individual points, and
both ends are extended.
56 | 9~ -7 | Gain 7 (ratio 7) 1.00 (1.000) Ratio
Setting range: 0.001 to 30.000
57 | 9~-8 | Gain8g 1.00 Each ratio can be selected only by
a remote switch.
58 | Y~-9 | Gain9 1.00
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Guide Set value at deliv-| User's set- ,
No. ltem code ltem ery from factory [ting column Setting
59 | E-A. [| Input broken line approximation A1 0 An:  —19999 to 26000U
Bn: —19999 to 26000U

60 | E-HZ2 | Inputbroken line approximation A2 1000

61 | E- H.H Input broken line approximation A3 1000 An denotes the input axis,
and Bn the output axis.

62 | E-HA.Y | Input broken line approximation A4 1000 For example, B1 is output
with respect to A1 input.

63 | E- H.S Input broken line approximation A5 1000 " Linear correction is applied
between individual points,

64 | E~A.E | nput broken line approximation A6 1000 and both ends are fixed at
{(~20000U, —20000U) and

65 | E-HA_7T| Input broken line approximation A7 1000 (26000U, 26000U).

66 | £E~HH| Input broken line approximation A8 1000 It is selected by C72
whether this parameter is

67 | E-H.9 | Inputbroken line approximation A9 1000 used for Al1 or Al2.

68 | E-H A | Inputbroken line approximation A10 1000 The input broken line
approximation is applicable

69 | L -A b | 'nput broken line approximation A11 1000 to all input types (T/C, RTD,
mV, V and mA).

70 | E-b. 1| Input broken line approximation B1 0

71 | E-b.2 | Input broken line approximation B2 1000

72 | E -b_ 3| Input broken line approximation B3 1000

73 | E-b.Y | Input broken line approximation B4 1000

74 | E-b.S| Input broken line approximation B5 1000

75 | E-b.EG | Input broken line approximation B6 1000

76 | E-bk_ | Input broken line approximation B7 1000

77 | E -~k B | Input broken line approximation B8 1000

78 | E-b.9 | Input broken line approximation B9 1000

79 | E-bB A Input broken line approximation B10 1000

80 | E-b.b| Inputbroken line approximation B11 1000
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5-3 Detailed Description of Parameter ltems
(Figure in brackets [ ] denotes a set value at delivery from the factory.)

1. rn.ry RUN/READY selection [ ~dY 1
RUN means the usual control status. In READY, controt operation is stopped, and the quantity set by
C28, 27 is output as a control output. It can be selected by C28 whether an event is operated or not
eveninthe READY mode. Setup items cannot be changed in any other status than READY, except for
key lock selection C1. However, when setup items have been registered in the UF keys, they can also
be changed even in the READY status.

2. FL Al filter [0.0]

0.0 to 120.0s (no filter is provided at 0.0)
A primary delay digital filter can be applied to Al1 (analog input 1).

IN— Al filter SE——elll)

OUT =OUT, + (IN-OQUT )/ (T/TS + 1)
IN . Input to Al1 filter
OUT : Current filter operation output

OUT, : Previous filter operation output

T . Filter set value (s)
Ts : Sampling cycle (0.1s)
3 A Al1 ratio [1.000]

0.001 t0 9.999

IN—— Al1 ratio L———— OUT

OUT = IN x Ratio set value

4: R Al1 bias [0]
-1000 to 1000U

IN— Al1 bias ——— OUT

QUT = IN x Bias set value

Bias operation is executed after ratio operation is made.
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FLZ Al2 filter [0.0]

0.0 to 120.0s (No filter is provided in 0.0)
The function is the same as in the Al1 filter.

rRZ Al2 ratio [1.000]

0.001 to 30.000
The function is the same as in the Ai1 ratio. However, in the remote SP model, one of [ 9A =) Jt0
[ -1 ] multi ratio is calculated as a ratio set value instead of Al2 ratio set value, when the multi
ratio is selected by RSW.

In the internal cascade model, it is calculated as Al2 ratio set value as it is, and the multi ratio only is
effective for the internal RSP.

biZ2 Al2 bias [0]

-19999 to 30000U
The function is the same as in the Al1 bias.

nY Time proportional cycle (output 1) [10]
S to 120s (relay output type)
1 to 60s (voltage output type)

Note that the life of the relay may be shortened if the time proportional cycle of the relay output type is
too short.

9: 42 Time proportional cycle (output 2) [10]

5 to 120s (relay output type)
1 to 60s (voltage output type)



10:

11:

12:

aukl Control output variation limit [0.0]

0.0 to 10.0% (updated every 0.1s. No limit is provided at 0.0)
This variation limit is applied after PID operation in the standard model or remote SP model, or after PID
operation of the master controller in the internal cascade model. When the mode is switched from RUN
to READY, or from AUTO to Preset Manual, or the control output is transferred to the fixed MV value 1,
2, 3, this variation limit functions so that the limit set value is used in each direction of increase and
decrease instead of the output (%) variation after operation, if the latter is greater than the former.
The example shown below shows how the actual manipulated variable changes when the manipulated
variable is changed from 20% to 22% with the variation limit set to 0.5%. The output is increased by
0.5% every 0.1s and it reaches 22% after 0.4s.

v

aukr Control output variation limit [0.0]

0.0 to 10.0% (updated every 0.1s  No limits is provided at 0.0)
This variation limit is applied after PID operation of the slave side controller is made in the internal
cascade model. The applying manner is the same as in[ gk L .

l auk Initial manipulated variable in PID operation at power on [0]
0to 100%
PID operation starts with this initial manipulated variable when the PID operation in the standard model
or remote SP model, or the PID operation of the master controller in the internal cascade model meets
the following condition.
+ When the power supply is turned on in the AUTO and RUN modes.
+ When the READY mode is switched to the RUN mode in the AUTO mode.

The initial manipulated variable of PID operation of the slave controller is fixed (50.0%) in the internal
cascade model.



13- rPld

PID operation initialize at SP change [0}
0: Initialize decision is executed automatically.

1. Initialized at each time of SP change and SP write.

2: Not initialized at each time of SP change and SP write.
(SP change includes LSP <> RSP.)

In particular, this selection is done to prevent the PID operation output from being increased excessively

by derivative action when an SP is changed. When this parameter is set to [0], decision is automati-

cally executed mainly according to the magnitude of the absolute value deviation between a new SP and

PV. When this deviation is small to a certain extent, initialize is not executed.

As for [PID operation initialize], the case of mode transfer is included in addition to the above-mentioned

[ Jauk 1and[ ~P ] d 1 Namely optimum initialize processing is executed internally when:
* MANUAL is changed over to AUTO in the RUN mode.

+ The PID group number is changed from the console during selection in the RUN

14:. dl FF

mode.

(When PID group numberis not changed by a remote switch, initialize is not executed.

When each set value of P, | and D is changed, initialize is not executed.)

Differential (The contents changes, depending up the type, as shown below.)

®

@

®

Differential gap at on-off control [50U1 0D, 6D type

0 to 1000U

Dead zone at position proportional control [5.0]
0.510 25.0%

Dead zone at heat/cool control [0.0]
-100.0% t0 50.0%

@ Ditferential gap at on-off control

Inthe 0D and 6D types, on-off control is executed when P = 0, and the differential gap at that time is

set.

[In reverse action] [In direct action]

ON ON

4 OFF 4 OFF
Differential gap|¢—— —p Differential gaple——
» PV L » PV
SP SP
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@ Dead zone at position proportional control
Inthe 2G type, the dead zone between motor open and motor close is set.  As setting reference, send
the constant manual output, and change the dead zone until motor hunting stops. This is a minimum
value of the dead zone. However, setting of a critical value may cause the life of the motor to be
shortened extremely since the motor is always operated. Set this parameter value with the 5% at

delivery used as reference, considering the control result and motor life.

LAY, //// LY, /
/ Close (open/ /)pen (close)
//// 777 Y, 777 //

—» Dead zone [*—

v

OUT (%)

® Dead zone at heat/coo! control
Inthe heat/cool type, set the dead zone from the relation between the heat side output and cool side

output with respect to the result of PID operation.

[When dead zone < 0] {When dead zone = 0] [When dead zone > 0]
A A A
100 % 100 % 100 %
i
Each control TDead zone Dead zone
output value
Cool side Heat side Cool side Heat side Cool side' eat side
0% + » 0% v » 0% ; >
0% 50 % 100% 0% 50 % 100% 0% 50 % 100 %

Results of internal PID operation
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15:
16:

29:
30:

31:

EE | Event 1 type

Ed | Event 1 stand-by
I I

EELH Event 8 type

EdB Event 8 stand-by

These parameters are used to select each event type, and designate whether or not it is provided with
a stand-by sequence. The set value and differential gap of an event, and the event on delay time of
event 1to 3 are set by EV setting (page 9-10). When the number of events is determined by the model
number, more events cannot be set.
For the event types and assignment numbers, see the next page.
As for the events (direct deviation, reverse deviation, absolute value deviation, direct SP, and reverse
SP) related with an SP or RSP, event occurrence processing is executed on the base of the value of
varying SP (RSP).
As for the motor feedback (MFB) event, event occurrence processing is executed, using the presumed
value of position presumption under execution.
Note that this event may occur at a position other than the actual angle of the motor.
A process alarm (process diagnosis event) is an event to detect the case where a PV does not move in
the control direction of the controller. This cannot be activated in other than the event 1 to 3. Definitely,
a process alarm is produced when the following three conditions are satisfied.

1) A manipulated variable exceeding the set output value (0 to 100%) of the event is output.

2) A PV does not rise (fall in direct action) beyond the differential gap of the event.

3) The above-mentioned status continues for longer than the on delay time of the event.
For the stand-by, either 0: stand-by not provided or 1: stand-by provided is selected. When the stand-
by provided, it is reset if the event is turned off after the power supply is turned on or the READY mode
is changed over to the RUN mode. Thus, the same action as the stand-by is not provided is performed
subsequently.

dLE Event on delay time unit [0]
0:s
1: min
The event on delay time unit is set in common to the events 11to 3. This function is not provided for the

events 4 to 8. This parameter cannot be set when the contents of assignment are 14 to 21 and 34.
ON

[4—— Ondelay time —» Eventoccurrence

OFF

» Time

Event detection
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[Contents of event type assignment]

0: Direct PV
22: Direct PV2

1: Reverse PV
23: Reverse PV2

2: Direct deviation
24: Direct deviation PV2

3: Reverse deviation
25: Reverse deviation PV2)

4: Direct absolute devia-
tion value
26: Direct absolute devia-
tion value PV2

Ev =, SP+EV SP+EV Hﬂﬂ‘ﬂﬂ
N ON ON ON ; T ON
OFF | OFF OFF \ OFF - OFF
Y by . . by . . Py . " L Py
————t] e —— S —_— l— JE——— ft— — Tl
Differential Differential Differential Differential . ! sp ) !
gap gap gap gap Differential Differential
gap gap
5: Reverse absolute .
dgviatiso% valueu 6: Direct MV 7. Reverse MV 8: Direct RSP 9: Reverse RSP
27: Reverse absolute S - - Di i . i
deviation value PV2 28: Direct MV2 29: Reverse MV2 32: Direct internal RSP 33: Reverse internal RSP
EY EV
£V
b Ev EV EV
ON y ON ON ON ON
} J J OFF OFF OFF OFF — OFF
AT T ' My e Wy e RSP = RSP
Differential Differential Differential Differential Differential Differential
gap gap gap gap gap gap
10: Direct SP 11: Reverse SP 12: Direct motor feedback{ 13: Reverse motor feed- | *1
30: Direct SP2 31: Reverse SP2 (MFB) back (MFB) 14: Process alarm
£V EV EV £V
ON ON ON ON ‘r——— ON
OFF ! OFF OFF ! OFF
SP ' ' sp : : = IFB » MFB T o] OFF
—_— — —_— ——e- ft— —] o )
. . ‘ ) . ) ) ) ! On delay time
Differential Differential Differentiat Differential
gap gap gap gap
17: Instrument alarm .
15: All alarm sum 16: PV range alarm (except for PV range | 18: Auto tuning status 19: Manual status
alarm)
ON ON ON J ON ‘r“ ON
_ CFF | ——— OFF [ —J OFF OFF OFF
During PV overrange alarm
During instrument AL During PV overange alam During insir AL [DwingAT [Manval staws
indication indication
~10% FS max.
+110% FS min.
20: READY status 21: Local status 34: Presumed position *1. Contents of process alarm
execution status
This alarm is issued if a PV is kept
unchanged some time after, although a
‘ ON ‘ ON i ON manipulated variable exceeding the set
output is sent. This is effective in EV1 to 3.
PR OFF | — | OFF | —— 1 OFF
+ Set output = EV set value
READY Local IDur 6d posibion . .
B oca st e in |+ Some time = EV on delay time

* PV change = EV differential gap
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32:

33:

34:

r-kr RSP tracking [0]
0: Not provided
1: Provided.
When "1" (provided) is selected, the current RSP value is written as an LSP during selection of LSP from
RSP. When 8 LSPs are set in the LSP setting system of C16, the current RSP value is written in the
LSP of the number selected at that time.
Even in the internal cascade model, the I-RSP value is written in S-LSP at that time.
SPU LSP up ramp [ou]
(SP1/main side in the internal cascade model)
0 to 26000U (ramp is not provided at OU)
A
New SP [> » SPchange
OldSP P /LSVP up ramp
A Time
LSP change
Inthe following case, PV tracking action is performed, using the present PV value instead of the old SP.
+ When the power supply is turned on.
* When READY is changed to RUN.
* When MANUAL is changed to AUTO.
SPd LSP down ramp [ou]

(SP1/main side in the internal cascade model)
0 to 26000U (ramp is not provided at 0U)

\tSP down ramp

New SP [> v » LSP change

OldSP P

A Time

SP change

PV tracking action is executed with the same contents as GFPLJ .
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35. rSPU RSP up ramp [ou]
(SP2/slave side in the internal cascade model)
0 to 26000U
A
New RSP [> X » RSP change
Old RSP P> A'P up ramp
A Time
RSP change

PV tracking action is executed with the same contents as GPl.

36: ~SPd RSP down ramp [0U]
(SP2/slave side in the internal cascade model)
0 to 26000V
A
Old RSP P
\%ASP down ramp
New RSP [> A » RSP change
A Time
RSP change

PV tracking action is executed with the same contents as SPU.

37. rA-E SP ramp unit setting [0]
0. U/min
1: 0.1U/min
2: Uh
3: 0.1U/h
This setting is effective in common to the LSP and RSP up/down set values. 0.1U means 1/10 of the

minimum resolution of the relevant SP including the decimal point.
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38 ghb-L Low limit of green belt [50U]
0 to 200U

39: 9L -H High limit of green betlt [50U]
0 to 200U

These parameters set the high and low limits of stability when used as an OK lamp (C7=1) to monitor the

control status of the instrument.

40: [1-

[0]:

(11

[2]:

rC Selection of motor control method [0]

0: MFB control (conventional type) + Presumed position control

1: MFB control (conventional type) only

2. Presumed position control (without MFB) only
MFEB control + Presumed position control
When the MFB (Motor Eeed Back) input is normal, the motor position is controlied by MFB being
measured. While an MFB value is indicated in No. 2 indicator (lower stage), [ F k] lights in No. 3
indicator (FUNC).
If the MFB input is abnormal, the motor position is controlled by the presumed MFB value. This
status is called a presumed position control status. While an MFB value is indicated in No. 2 indi-
cator, [ F k] flashes in No. 3 indicator. For example, if the motor rotates to a deterioration position
of the motor feedback potential, the MFB input changes suddenly. This sudden change is deteced
as an error, and the proper position of MFB is presumed. Even when an MFB disconnection alarm
occurs, the motor position is controlled by the presumed MFB value.
In the presumed position control status, an error between the actual opening of the motor and the
presumed MFB value is increased step by step unavoidably. Therefore, the close side relay is
normally turned on when MV (output) < 0.0%, and the open side relay is normally turned on when
MV2>100.0 to correct an error in the fully closed status or fully open status of the motor. However,
if MV is controlled within the range of 0.1 to 99.9% by an output limiter, or MV is neither 0.0% or less,
nor 100.0% or more according to a control status, this correction cannot be done.
Eveninthe presumed control status, an event, auxiliary output and others are calculated on the base
of a presumed MFB value.
The following causes for setting of a presumed position control status are considered:
— The motor opening adjustment is incomplete.
— the deterioration resolution of feedback potential is insufficient.
— MFB connection is wrong.
MFB control (conventional type)
The motor controlmethod used conventionally. Whenan MFB disconnection alarmoccurs, the MFB
value is regarded as 150.0% and the closed side relay is normally turned on.
Presumed position control (without MFB)
The presumed position control is normally used as a motor control method. The motor position is
controlled by the presumed MFB value regardiess of MFB connection.
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* The indicated MFB value is an assumed value. [[F|5]then flashes in No. 3 indicator. An event,
auxiliary output and others are calculated on the base of the presumed MFB value.

* An MFB disconnection alarm won't occur.

* The setting of the output limiter (OL. OH) of the PID item is ignored, and the MV is set within 0.0 to
100.0%. An error between an actual motor opening and presumed MFB value is corrected by
continuing the motor movement forcibly in the close or open direction when the MV is 0.0% or
100.0%.

* Manual operation in this status ditfers from that at the normal time. The MV indicationis [ - — - ]
and its five digits flashes simultaneously. While the A key is pressed, [ [JPE n 1 flashes instead,
and the motor moves in the open direction (the close side relay is turned off, and the open side rely
is turned on).  While the V key is pressed on the contrary, [[ L [J5E] flashes, and the motor
moves in the close (the close side relay is turned on, and the open side relay is turned off} direction.
The MV and presumed MFB are calculated for correction internally. When MANUAL is transferred
to AUTO inthe RUN mode, bumpless changeover is executed from the MV calculated for correction

internally.

N-AkE Automatic motor adjustment [0]
0: Non-adjustment
1: Adjustment start
The motor fully closed position, fully open position, and full close «s full opentime are measured automa-
tically, and the results are written automatically in [ N-CLLIO-0Pland[1-E] respectively.
* Adjusting method and motor motion
® Set[ [1- ] PARA40to O or 1.
@ Set[[1.-AE ]to "1" and press the % key. Evenwhen "1"is already set, press the% key
twice for entry.
@ Then, perform automatic adjustment.

— [1.-CL]is indicated in No. 1 indicator, and the closed side relay is turned on.

— The motor moves to the closed side, and the count value of MFB is indicated in No. 2 indicator.
When counting is stabilized, the fully closed adjustment is completed, and its count value is
writtenin [ [T -CL 1

— The motor moves to the open side, and the count value of MFB is indicated in No. 2 indicator.
When counting is stabilized, the fully open adjustment is completed, andthe count value is written
in[[1-0P 1.

The time required from full close to full open is written in [M1-E] fthis time exceeds 240.0
sec, it is regarded as 240.0 sec.

— When all processings have been completed, the basic indication screen is restored.

@ Press the E‘S key to stop the adjustment.
Any key other than the (D% key for forced adjustment stop cannot be used, once automatic adjust-

ment starts, until the adjustment is completed or the power supply is turned off.
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= Error processing in automatic adjustment

— I MFB is disconnected, [15000] is written in each case of full close and full open.

— Inthe primary case, the normal end is not executed as error processing, but the set values at
delivery from the factory are restored, and "AL2" is indicated. "AL2" is cleared only when the
automatic adjustment repeated again ends normally or the power supply is reset.

[ (Fuli close count) — (Full open count) < 500 ]

[ (Fuli close count) > (Full open count) ]

[The time required from full close to full open is less than 5 sec.]

[MFB disconnection alarm (AL10, AL11) occurs continuously or frequently.]

[The time required until the MFB count value is stabilized exceeds 5 min.]

[Misconnection of MFB or open/close relay] (However, all misconnections cannot be detected as

errors.)
A-CL Input with motor fully closed [1000]
0 to (Input with motor fully open — 500)
n-gr Input with motor fully open [9000]
(Input with motor fully closed + 500) to 10000
M-kt Motor full close ~ full open time [30.0]

5.0t0240.0 s
The above-mentioned three items are required to be set when the motor is adjusted manually. When
[ 1-LC ]is"0"or"1" (MFB control is effective), all the three items can be set.  When | N-LClise"
(there is no MFB control), only the time of [ [1- k] can be set. In particular, when| [1~[ ]is"2", the
set time is used as the base for all operations. Measure the motor full close — full open time as accu-

rately as possible up to the until of 0.1s and input the resultant value.

dP Indication 1 digit masking [0]
0: Not provided.
1: Provided.

Inthe basic indication status, the least significant digit of each of PV, SP, DEV, RSP, PV2, SP2, and DEV?2
is cleared from the LED indication.

Example:  [{T0[OlOIO] — MDID_ID];I

Blank
However, when this function is applied to an indication that includes one decimal digit as
shown below, the decimal point cannot be erased because it is annexed to one digit.

L2loio]a) - ({216 ]

Blank
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PV

Selection of auto tuning (AT) system [0]
0: AT is not executed.

General AT is executed.

AT preventing overshoot is executed.

AT by neural net is executed.

L=

Inthe internal cascade model, the slave side auto tuning is executed in
the system 1 (general AT).

in the auto tuning, the dead time and limit sensitivity of that system are found in any case by two limit
cycles (with OL and OH of the selected current PID group used as a low limit and a high limit,
respectively), and the PID values, etc. are calculated from their suitable characteristic expressions,
and then the results are written. Auto tuning cannot be applied to all the heat/cool models in the
standard model and remote SP model, or to the slave side of the heat/cool modelin theinternal cascade
model! (it can be applied to its master side as in the standard model, or the like). In the 0D and 6D
models, the low limit output is 0%, and the high limit output is 100%.

A PV fluctuates, depending upon an MV variation, during the execution of auto tuning. Before execut-
ing the auto tuning, make sure that the system does not cause an error due to this PV variation.
Particularly, in the 5G and 2G models, the variation width of that PV can be timited by the OL and OH
of a selected PID group. Therefore, in sucn a systemthat a large variation in PV is undesirable, set
OL and OH near the expected design output at the set values to execute the auto tuning.

Usually, suitable values are written by selecting "1" or 3" for this parameter. However, in a system
which is liable to cause an overshoot, select "2" or use together the smart tuning for overshoot
suppression control.  When "3" is selected here, processing is executed by the neural net so that
suitable values can be found for a wider range of applications as compared with the selection of "1" and
"2".  Forthe internal cascade model, first execute the auto tuning of the slave side in the local status
by selecting "4", then execute that of the master side in the remote status by selecting any of “1" to "3".
The output inversion (low limit < high limit) points in auto tuning are determined from the SP and PV
atthe AT start as shown below. The SP at the AT start includes RSP, SP under ramp, and LSP shift

as well.
[At start] [In stationary operation with SP = PV]

PV

When PV > SP

sP D “\-=f---

'
0
i
'
t
[
[
|
|
1
[
'
|
|
1
'
|
|
!
i
i
|
1
'
|
|
)

El
. & 7' .
AT start Normal end Time AT start Normal end 1ime
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* The auto tuning can be started by the AT key, RSW or communication. The [AT] LED flashes during
auto tuning.

It any of the following conditions occurs during auto tuning, it is stopped without writing the PID

constants or the like, and the [AT] LED also goes out.

— Stop by the AT key

— Stop by RSW

— Stop by communication

— PV burnout

— AUTO to MANUAL selection (Auto tuning cannot be done in the MANUAL mode.)

— AUTO to Fixed MV output selection (Auto tuning cannot be done during Fixed MV output.)

— RUN to READY selection (Auto tuning cannot be done in the READY mode.)

— Parameter[ Ak ] value is changed into "0" in the standard model/remote SP model.

— [ AE 1value is changed into other than "4" during auto tuning on the master side of the internal
cascade model.

— The automatic adjustment of motor opening is being executed in the 2G model.

— The computer backup function has been selected.

— The local mode is set during auto tuning on the master side of the internal cascade model

47: QL Selection of smart tuning system [0]
(overshoot suppression control)
0: Smart tuning is not executed (without overshoot suppression control).
1. Overshoot suppression control with the brake value fixed.
2: Qvershoot suppression control while rechecking the brake value automatically.

+ This function suppresses an overshoot when the direction of control is reverse, and an undershoot
whenitis direct. Term [overshoot suppression] includes these two functions. When "1" is selected
as this parameter, an overshoot is suppressed, using the [ br ] value of the PID set item as it is.
When "2" is selected, an overshoot is suppressed while rewriting the [ l:n-] value automaticaily by
rechecking it at every rise (reverse action)/fall (direct action). This rechecking is executed only in
such a direction that the [ b ] value is increased (the overshoot suppression effect is enhanced).
Therefore, if the instrument is used at "2" for a long time, the overshoot suppression function is
emphasized, so it may take longertime before the SPis reached. When the overshoot is eliminated,
record the current [ b ] value, and set [GE Jto"1", then reset the [ B value to the recorded
value.

* The [AT] LED lights while the [ br'] value is rechecked when set to "2".

« Itthe normal control is not executed due to improper tuning of the PID constants, the [ br] value
cannot be rechecked, normally. In such a case, avoid using "2" as a parameter value.

If the [ bt‘] value is large in a quick-rising system, hunting is liable to be produced. Therefore,
set the [ b ] value to "0" once when "2" is to be selected.
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48: 2P d Selection of 2 freedom degree PID

0: 2 freedom degrees are not used.

1. 2 freedom degrees are used.

+ The 2 freedom degree PID function enhances the response to disturbance at setting without affecting

the conventional rise (or fall) characteristic adversely. When the system "1" is selected, the optimum
PID constants for response to disturbance can be set individually in addition to the conventional PID
constants. These constants are set and stored automatically during the execution of auto tuning, and
they can also be set and changed individually. In particular, when an MV variation is to be suppressed
during setting in the 2G model to lessen the operation frequency of the motor and prolong its life, this
function is effective by weakening the derivative of the PID for disturbance manually.

These two kinds of PID can be changed over to each other manually by controlling the deviation and
PV ramp, using the fuzzy rule.

When | = 0 is set, the control action is executed without integral control action in any status regardless
of the set value of dl for disturbance. In case of on-off control of P = 0.0, the disturbance response
control cannot be selected.

49: 9-r Selection of 2 gain/RSP multi ratio [0]

0: Both are not used.
1: The variable gain is used.
2: The RSP multi ratio is used.

{in the remote SP and internal cascade models only)

+ It is selected whether either the variable gain or the RSP multi ratio (IRSP multi ratio in the internal

cascade model) is to be set during setting of the parameters 50 to 58 given below. However, in case
of the multi ratio, the number of settable ratios is seven, and they can be set only in the parameters 50
to 56.

The gain has the same meaning as the inverse number of the proportional band P. When its numeric
is increased, the sensitivity is enhanced, and the controliability is improved, but hunting is liable to be

produced. When its numeric is reduced on the contrary, the sensitivity becomes duil.

1
Gain value

Real proportional band = Set proportional band x
Any of the nine gain values[ 9~ -} ]to [~ - 9] can be set according to the deviation width. For
the real gain application, a value on the linear line connecting between the individual set points is used
to smooththe controlaction. The gainat—20%is applied to a deviation of —20% max., and that at +20%
is applied to a deviation of +20% min.

Deviation = ¥ = SP_ (reverse action)
Input range

Deviation = —>F = PV (direct action)
Input range
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+ Example of broken line of gain
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An abnormal point may be produced inthe real proportional band and thereby the contro! action may
be disturbed, depending upon the set value of gain, and thé set proportional band. Therefore, be
careful when the large set width of gain is to be selected.
* Astorthe RSP multiratio, the following simple multiplication formula is obtained concerning the RSP
in the remote SP model, or IRSP in the internal cascade model.
Y = X x Ratio set value
where, Y: RSP (or IRSP) used for actual control
X: RSP (or main side MV) which is input to Al2
» The RSP multi ratio can be selected only by a remote switch. Unless selected, the RSP multi ratio

is operated as 1.000. Particularly, in the remote SP model, the AlI2 ratio is then effective.

50: 9nq- | Gain 1/ (ratio 1) [1.00/(1.000) ]
51: 9q-2 Gain 2/ (ratio 2) [1.00/(1.000) ]
52: 9n-3 Gain 3/ (ratio 3) [1.00/(1.000) ]
53: 9n-Y4Y Gain 4 / (ratio 4) [1.00/ (1.000) ]
54: 9n-5 Gain 5 / (ratio 5) [1.00/(1.000) ]
55: 9na-B Gain 6/ (ratio 6) [1.00/(1.000) ]
56: 9nr-1 Gain 7/ (ratio 7) [1.00/(1.000) ]
57: 9n-8 Gain 8 [1.00]

58: 9n-9 Gain 9 [1.00]

Gain set range : 0.01
Ratio set range: 0.001
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59 :
60 :

69 :

70 -
71 :

80 :

E-A |
E-R2

E-Rhb

E-b |
E-b2

E-bb

Input broken line approximation A1
Input broken line approximation A2
]

[nput broken line approximation A11

fnput broken line approximation B1

[nput broken line approximation B2
I

input broken line approximation B11

An set range : —19999 to 26000U

Bn set range : —19999 to 26000U

[ 0]
[1000 ]
j
[1000 ]

[ 0]
[1000 ]
J
[1000 ]

* Broken line approximation can be applied to the analog. Select Al1 or Al2 to be applied by setup

C72, and set the broken line itself in the parameter 59 to 80. An denotes the input axis, while Bn

denotes the output axis. For example, B, is output with respect to A, input, and a linear interpola-

tionis applied between individual points. Both ends are fixed at (~20000U, ~20000U) and (26000U,
26000U), respectively.

- Inthe broken line approximation operation, the input and output are set directly not in percent but

in industrial unit.

[Input broken line approximation concept diagram]

When linear scaling is permitted, the values after scaling are input.

B axis Fixed point
(output)

(26000, 26000)

Fixed point

(= 20000, - 20000)
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+ Both An and Bn of a broken line are required to be set in the incremental direction as follows:

(A, B,)=(0,0),

(A,, B,) = (100, 100)

It a point on a broken line does not satisfy the incremental direction in its values, a broken line is

produced with this point removed.

B axis

(A:,B:)

(A ,B))

(A:, B:)

A axis

B axis

Removed.
(As, By)

(A;,B;)

(A, ,B))

A axis

* If two points take the same value as to the A axis such as A, = A,, the output value becomes B.

B axis
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Chapter6 SETTING OF PID ITEMS
6-1 PID Operation

1. Prior to setting

Up to eight PID groups can be set. Usually, the PID group assigned to the SP group is used in pair, but
an arbitrary PID group can also be selected by a remote switch.

There areten setitemsinone PID group; general PID, high and low limits of manipulated variable, manual
reset, brake and PID fordisturbance control. Although all setitems can be set manually, the general PID and
PID for disturbance control are found by the auto tuning, and stored automatically. When automatic
rechecking setting for overshoot suppression is executed by the smart tuning, the brake value is also updated
automatically according to the rise characteristic at every time. These tuning methods can be selected by
setting the parameter Guide No. 46, 47 and 48.

2. How to set and reset the PID setting
The PID setting can be done in any mode (RUN/READY, AUTO/MAN and others) so far as the instrument
is placed in the basic indication status.
Inthe basic indication status, a PV is indicatedin No. 1 indicator, and an SP in No. 2 indicator. This status
can be set by pressing the %P) key. Evenwhen DEV or OUT is indicated in No. 2 indicator instead of the
SP, the parameter setting mode can be set.

When the (Pfs key is pressed in the basic indication status, the following three setting groups can be

calledinturn. When the ET) key is pressed with m.. indication, the PID item setting mode

can be set.

Indication

' PR
L%f)llﬂ I

r 1A
(]

{ Guide No. Item code

PARA P I E]” ‘ F'!_![]

— 2 [ g

PARA 5 E ' 1: U ’ P DJéP Contenis of setting
| -

&

Reset to basic indication status.

& L[] | [T ]

DisSP
Q Reset to basic indication status.

®
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3. How to move the PID items
The PID items have a matrix construction like the two other setting groups. Eachcanbe moved optionally

@
with ®®® keys as shown below. Unnecessary items are skipped, depending upon the model or the con-

tents of setting. ===== is indicated in the No. 2 indicator for an unused item. The figure given

at the right top of a frame of each item denotes Guide No.

dd-1

I T P Ve | 34

N T e | 1

P =T ] -O|«>|] - [|+>|) =2 |«-1>) =B |« |] =T le>]-O

L L. LT

d-T+—>\d-0|«—>|d- [|+>|d-2 |¢>d-F [« |d-Tk—>g-0

CI) A A A A A
ONO | | | |
Cy v o v i v v & v 7

dl - T<«—d -0/« —>|d) - |« |d) - 2|« >d) - Bj<+—d] - Te—>d)-0

bo | 3o | s Vo |l

dd-T<+—>dd -0« |dd - ||« > dd -2|¢-i- »dd-b|+— dd-T«—>dd-0

A R SN R A B

P-O

4. How to change the set value of a PID item
To change the set value of a PID item, press the (E—f) keywhenthisitemisindicated. The setvalue on
the No 2 indicator flashes, mdncatmg that it can be readily changed. Set a desired value with
@@(D keys, and press the C) key. This value is stored, and flashing stops.
If the previous value is to be restored when the set value flashes, don't press the Q key, but press
the C) key to reset to the basic indication status. Then, make the same setting operation.
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6-2 PID ltem Table

PID

Guide petvalue atfy oo cor. :
No. | ltem code ltemn de ey oMk ing column Setting
1 P-0 Proportional band 0} 100.0 Proportional band (P, dP):
5 | . 0.0to 1000.0% (0D, 6D), 0.1 to
I -0 | Integral time of 0 1000.0% (5G, 2G, and 0D, 6D of
3 |d-0 Derivative time 0 0 heat/cool and internal cascade)
— - In 0D and 6D, on-off control when set
4 | glL-g |Loulimitof manipulated 4| t0 0.0. (dP is within 0.1 to 1000.0%)
— - Integral time (1, dI):
High-limit of manipulated
5 |aH-0 | Vavable P 0| 100 0 to 3600s (d! is within 1 to 3600
6 -0 | Manual ol 50 s€c).
rE-O anual reset No integral action is provided at 0.
7 | br -0 | Brake 0 0 Derivative time (d, dd):
. 0 to 1200s. No derivative action is
8 |dP-O {?gﬁg,'ggﬂge control propor- o | 19 g provided at 0.
Disturbance control integral Manual reset (rE):
9 - - 12
dl -0 time : 0 0 010 100%. Indicated when P=0 and
10 | dd-[1 tlij\gtttJirrggnce control deriva- 0 0 1=0.
Brake (br):
M| P-| Proportional band 1| 100.0 0to 30. Brake function is stopped
. when set to 0.
12 1) -1 Integral time 1 0 Overshoot suppression function is
13 | d- | Derivative time 1 0 enhanced as numeric increases.
Low-limit of olated Low-limit of manipulated variable (OL):
14 | gl - [ | oy mitof manipulated 41 —~10% to high limit
_ High-limit of manipulated High-limit of manipulated variable (OH):
15 | aH- 1 | Variable 1] 100 Low limit to 110%
16 | ~E- | | Manual reset 1| 50
17 | br - | | Brake 1 0 » This instrument has the two freedom
_ Disturbance control propor- degree PID CO”"OI fUnCﬁOnS (SeleC‘
18 |dP- | tional band 1) 100.0 tion). The optimum PID constants
19 | dJ - | | Disturbance control integral 120 and the PID constants suitable for
t[;m;a 5 irol deri response to disturbance are set sep-
20 [ dd- | ti\;?e ?i;ngnce control deriva- 4 0 arately during setting change. It is
o1 . automatically identified according to
P-2 | Proportional band 2| 100.0 the current condition which PID con-
22 |} -2 Integral time 5 0 stants are to be used, and automatic
PID selection is executed by the
23 [d-2 Derivative time 2 0 instrument.
P : PID constants for disturbance are
_ Low-limit of manipulated
24 | al -2 variable P e 0 also set automatically by auto tuning.
5 _ High-limit of manipulated 5 100 + If the numeric of the proportional
oH-2 variable band is made smaller, the controlla-
26 | rE-2 | Manual reset 2 50 bility is enhanced, but an overshoot
or hunting is liable to be produced,
27 | br-2 | Brake 2 0 and the life of the actuator such as
Disturbance control propor- the modutrol motor may be shorten-
28 - : .
dF -2 tional band _ 2| 1000 ed. Therefore, be careful not to
29 [ d) -2 Er',féurbance controlintegral , | 4o make this value too small.
- Disturbance control deriva-
30 |dd-2 | eime 2 0
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; Set value at
Guidel A User's set- .
No. | ftem code Item O o Mking column Setting
31| P-3 Proportional band 31 100.0 + When a smaller numeric is set as
] the integral time, the follow-up ability
32 | ] -3 | Integral time 3 0 is enhanced, but cycling, or the like
33| 4-3 Derivative time 3 0 is ltiAabIe to be caused by the integral
action.
34 | ol -3 l\;g\r/;ggrlglt of manipulated 3 0 - br.dP. dl, and dd may not be
_ High-limit of manioulated indicated, unless selection is appro-
35 | aH-3 | yadiable P 3| 100 priate.
» When a larger numeric is set as the
36 - | 3 50 L
rE-3 | Manual reset derivative time, an overshoot or the
37 | b -3 | Brake 3 0 like is easy to suppress, but hunting
X or the like is tiable to be caused by
Disturbance control propor- .
38 | dP-3 | tional band Propor-3 1 100.0 quick response to a minor action.
_ Disturbance control integral 1 Generally, the appropriate derivative
391 d -3 time : 8 20 time in the normal temperature con-
40 | dd4-3 P'S‘ltl_;gance control deriva- 4 0 trol is considered to be within 1/3 to
ve lime 1/4 of the integral time. Since the
41 | P-Y | Proportional band 4| 1000 derivative action tends to cause
. hunting or the like in the pressure or
211 -4 Integral time 4 0 flowrate control, it is not done at all,
43 | 4-Y Derivative time 4 0 or scarcely done in many cases.
Low-imitof manioulated » As a larger numeric is set as the
44 | al -Y | yariable P 4 0 brake, the overshoot suppression
_ High-limit of manipulated effect is enhanced, but the rise time
45 | gH-H variable 4 100 becomes longer on the contrary.
46 | ~E-Y | Manual reset 4 50 + The high Inmut and low limit of man|-
pulated variable not only restrict the
47 | br -Y | Brake 4 0 control output, but also limit the
Disturbance control bropor- output amplitude during auto tuning.
48 | dP -4 tional band PIoPOT 4 1 100.0 These limit values have no effect in
49 | d) -4 Disturbance control integral , 120 the manual mode.
time : Even in the 0D, 6D and heat/cool
50 | dd-Y t[i)\fat?i;]tw)gnce control deriva- 4 0 models, the manipulated variable
. can be set within —10 to 110%.
51 | P-5 | Proportional band 5| 100.0 However, it is regarded as 0%
. between -10 and 0%, and as 100%
52 - | | ’
I -5 niegral time ° 0 between 100 and 110%.
53 | d-§ Derivative time 5 0 » PID No. 1to 7 only can be selected
54 L -5 Low-limit of manipulated 5 by remote switches, but PID No. 0
o variable 0 cannot be selected by them. When
- H|gh-“m|t of manipulated all the contacts of the remote
55 | eH-5 variable 5| 100 switches assigned are open, the PID
56 | ~E -5 | Manual reset 5 50 number in pair with an SP is used.
» When I=0 is set, control is executed
57 | br -5 | Brake 5 0 without integral action at each time
_ Disturbance control propor- of rise, and response to disturbance
58 | dP-5 tional band 5| 1000 irrespective of the set contents of dl.
59 | d) -5 t[i)riﬁéurbance control integral5 120
60 | dd-5 Disturbance control deriva- 5 0

tive time
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Guid Setvalue at o uo oot .
No. | tem code Item de"f;ggrffm“ng column Setting
61 | P-B | Proportional band 6| 100.0 + In the internal cascade model, the
. PID groups 0 to 5 are assigned to
62 - .
I -B Integral time 6 0 the master control side, and the PID
63 | d-FB Derivative time 6 0 groups 6 and 7 to the slave control
Low-limit of Sulated side (LSP6, LSP7, RSP), and then
64 | ol -5 | Jqparotmanipulated g1 g the brake and disturbance control
_ High-limit of manipulated PID cannot be set in the slave
65 | oH-h variable 6| 100 control side PID groups 6 and 7.
66 | ~E-F5 | Manual reset 6 50 » In the internal cascade model, on-off
control cannot be done on both
67 | br -G | Brake 6 0 master and slave control sides.
Disturbance control propor- When P=0.0% is set, it is regarded
68 | dF-B tional band PIOPOT6 | 100.0 as P=0.1% during action.
6 | d) -5 Disturbance control integral6 120 + The set values of the PID group at
time : delivery from the factory are as
70 | dd-5 tl?\;seutjimgnce control deriva- ¢ 0 shown below.
. — Standard model and remote SP
71 | P-T | Proportional band 7| 100.0 model ----- Both LSPO to 7 and
. RSP: No. 0
72 - Integral
-1 gral time ! 0 — Internal cascade model ----- LSPO
73| -1 Derivative time 7 0 to 5 (M~ LSP): No.0
Low-limit of manipulated LSP6, 7: No. 6
74 1 al -7 | valabme P 7] 0 I-RSP: No. 7
75 | gH-1 vHeizngiggilgm of manipulated 7 100
76 | ~E-T | Manual reset 71 50
77 | b= | Brake 7 0
Disturbance control propor-
78 | dP-1 tional band PIoPOr 71 100.0
79 | 4] -1 tDisturbance control integral -, 120
ime
80 | dd -1 tDistLtJ.rbance control deriva- v 0
ive time
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6-3 Detailed Description of PID ltems

Inthe cases of the standard model and heat/cool model with RSP, the PID groups are selected as shown in
the table below.

Setting of PID groups of PID group used PID group used
LSPO to 7 and RSP for heat control for cool control
No.0 No. 0 No. 1
No. 1 No. 2 No. 3
No. 2 No. 4 No. 5
No. 3 No. 6 No. 7

In the cases of the internal cascade heat/cool model, the PID groups are selected as shown in the tables
below.

Setting of PID group of

LSPO 10 5 PID group used for master side control

No.Oto 5 As set to the left.

Setting of PID groups of PID group used PID group used
internal RSP and LSP6 to 7| for heat control for cool control

Setting is disabled. No. 6 No. 7
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Chapter 7 SETTING OF SETUP ITEMS

7-1 Setup Operation

1. Prior to setup

After this instrument is built in an equipment for the first time, it is necessary to set the basic operation
conditions for this instrument such as the input ranges, control actions, remote switch inputs and event
outputs according to the equipment using methods.

This chapter provides descriptions on the setting of these basic operation conditions, which is called
"setup”. If the instrument has already been built in the equipment, and the setup has been completed, its
resetting is not necessary.

There are about 40 to 90 setup items, which change, depending upon the model. There are also such
setup items that the values set at delivery from the factory can be used as they are. To complete the setup
items properly with no error in a short time, it is recommended to decide the setup values in advance, using

the user's setting column, and perform the actual setup operation.

. How to set and reset the setup setting mode

To set the setup setting mode, the key lock must be set to "0" without fail. The set values cannot be
changed in any other mode than the READY. In not the READY mode but the RUN mode, the indications
can be checked, but the (% key does not function. However, in any status, the first setup item C1 "key
lock" operation only can be done.

Press the &p) key to reset to the basic indication status in which a PV and an SP are indicated. When
this status has been already set, the above-mentioned operation need not be done.

The following three setting groups can be called in turn by pressing the pé% key in the basic indication

ENT
status.  Pressthe (O keywith [S]E[E[U]P] indication to set the setup operation mode. Press the

(DEP) key to reset the setup operation mode. In any status, the basic indication status can be restored.

PLAFEAS PR - R

®L17 HEN

é Pl

Pﬁ L{j 'I[l Itim code

SIEJETUTP] . en Cl
=D

@ M 111~ [T

v '

D Reset to basic indication status. @ Reset to basic indication status.
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3. How to move a setup item

The setup items have a matrix construction like the two other setting groups. Each setup item can be

@
moved optionally with G keys as shown below.  {—[—|—]—[-]is indicated in the No. 2 indicator for
an unnecessary item or unused item, depending upon the model or the contents of setting. The Guide No.

is not indicated since it is the same as the setup item No.

9 (e

[92+«—

[93«—

0
@@@

<

[99+—

CO0«—

<>

C

+—>

L2

+—>

L3

C3

L9

Cig

L

20

L

C23

£30

4. How to change the set value of setup item

To change the set value of a setup item, press the &B key, when this item is indicated.
value on the No. 2 indicator flashes, indicating that it can be readily changed.
@ ENT
G)@(D keys, and press the (O key. This value is stored, and flashing stops.

£33

con

C

«—»[ |

«—[g

[ 0

The set

Set a desired value with

It the previous value is to be restored while the set value flashes, press not the % key, but press the

DISP

(O key to reset to the basic indication status. Then, make the same setting operation.
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7-2 Setup ltem Table

Set value at delivery| User's setting

Guide :
No. from tactory column Setting

Iltem code ltem

1 L | Keylock 0 0: Key lock is not provided.

1: SETUP only cannot be changed,
but the others can be changed.

2: SETUP, PARA, and PID cannot
be changed, but the others can be
changed.

3: SP/EV, SETUP, PARA and PID
cannot be changed, but the others
can be changed.

4: DISP, UF1 and UF2 only can be
changed, but the others cannot be
changed.

Supplement

The key lock itself can be changed
in any status.

2 [ 2 | Control action 0 0: Reverse action
(on the master side in 1: Direct action
the internal cascade
mode

Action change can be done by
RSW.

3 C 3 Control action 0 0: Reverse acton
(on the siave side in 1: Direct action
the internal cascade
model)

Action change cannot be done by
RSW.

4 | L Y | Heat/cool output 0 0: Heat = MV1, Cool = MV2
assignment 1. Heat = MV2, Cool = MV1

5 L 5 | A1 Temperature unit 0 0: °C
(analog input 1) 1. °F

6 L B | AN 0 See the PV range number table
tnput range type (page 1-7, 1-8).

Supplement

Full multi input type. However, the
input connection must be changed,
depending upon the input type.
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