| @ MAIN FUNCTION SETTING

Program pattern |

Map . )y Main function
position Segment item 1 2 3 20 (pattern cata)

Upper
SP display
A Time |Lower o
dispiay

Subfunction
(events and other data)

How to set a program pattern:

Set point
(1) Set the basic program pattern.
(2) Prepare each segment (broken line) sequentially by

No.1segment (3 No.3segment 3 assigning one point as shown in (1), @, @ in the
SP2 PR 2T R left figure.
@00°) segment | Setting of No.3 (3) Assign points @O, @, (® by combining SP (set
t
)
1

Set point

Setting of No.2 segment points) and TM (time) switch each other.

]
E
8Py bp---- segment ' (4) The unit of TM (time) is either hour/minute or
(100°C) I\_ Setting of ; minute/second, and it can be assigned by SET UP
1 No.1 segment ; 1 C29
] .
i 1 —_— . . .
Time Performn operation according to the assignment of
T™M2— >l TM3 C29 in the operation mode, irrespective of the
TMIE—=""" (5 hours) (10 hours) assignment in the programming mode.
Segment No. SP (Set point) TM (time) Description
1 100°C 0 hour Start point designation. Soaking for 0 hour at 100°C
2 200°C 5 hours Ramp segment designation. Heating for 5 hours up to 200°C
3 200°C 10 hours Soaking segment designation. Sozking for 10 hours at 200°C

For setting the soaking segment, set the SP (set point) of the present point to the SP of the next point.

~ Present point Next point
(SP1) /(sz) (sP2)

L—~r—7 Time setting in SP1=SP ﬂ

soaking segment

For setting the ramp, make a differential between the SP (set point) at the present point and the SP at
the next point.

 Next point /A Present point
(SP2) (SP1)
/ ) Psris;e;nt point Next point
. (sP2)
/‘ (In case of (In case of
v heating) cooling) N
_________________ [
Time setting in %%»rTime setting in —
soaking segment ' soaking section

SPI<SP2 SP1>8P2
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Setting method

Setting range

Press key.

SP
200°C /—| SP Input range.  Limit range when SP limit is set.
1 '
e} ] .
100°C , : l ™ 0 to 99 hcurs 59 minute:s
5 hours
}* ° 4(—10 hours~“ ™
!
Map . _ - . Display
position Key operation Display Description of display of profile
PROG SEG Specifi cm N
A1 | Pressro) Kev. Specifies progrem No. S 2
Step ¥ m ! SP, TM, LED light. oy o
@ 2.
p K il Sp E} Sets to programming mode.
Al ress ey while PROG  SEG
N - ™ E PRG LED Iights. i decimal
pressing key. soints light. E]
SP
@ Press key while — — — ]| Segment1
] Al Press key. The last digit in SP display *—{ flashes.
SP (set point) entry operation
®l =
Al @ Press this key. P'ress this shift key (left), or continue
For the entry ™ [Z} pressing this shi‘t key.
of an SP value Sp
> ol o Increase the flashing digit by a digit N
) Rightward Al DAQ Press this key. ™ ; ncrease key. -5
(set point) ¥ iy SP — .
HE The last digit in TM display '~ fi . S
Al | Press key. ™ 9 ‘ play = flashes -
® M — TM entry operaion g
— Digit
@/ increase or 5P ¢ T,
decrea: ; t & o N
eorease Al @L Press this key. Y —— Under this conciition because TM=0 (hour) | =>
_® 5P
SP value and A1l | Press key. ™ — 5P=100°C/TM:=0 (hour) stored. -
the entry of H 7
TM value
@ item feed A2 @ Press this key. ™ PROG SEG —
™ @ or shift - - - - E c.
(time)
entry operation
A2 | Press key. _
R
Digit
increase or SP = Set SP=200¢C)
[ [N € = °). Q
decrease A 2 | Repeat@ to () steps o)
For storig sp =
C ot ot || Thelastdigitin TMdisplay '—/ flashes. S
T™ value C] A2 | Press key. ™ i _ 9 Pay = =3
- = = TM entry operation ’
a SP ra——

Eg]« Item call or =05 N
next seg- A 2 | Repeat(3)to @ steps ™ . I =
ment cail 8 5.0 5| 3etTM=5 (time). ’

NO Sp :
e A ]
[~ A Q
Program A2 | Press | key. ™ | SP=200(C)/TM=5 (hours) stored. Ret
e 5048 ’
Y[ == ]| seaments
A3 @» Press this key. ™ PROG SEG _
e R
- T T SP entry operation
A3 y op .
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Press

;';Aoasri,tion Key operation Display Description of display P
SP ]
L= fﬂ Set SP=200(°C). Q
A 3 | Repeat (@) to (5) steps ™ . j ‘;
5 g N
A 3 | Press key. ™ . < s =
I 51 The first digitin T display -/ fiashes. 7
5 l:’ "-l' 1’_-1' Q
A 3 | Repeat(®to(® steps VR — -;}
i i .4d 1| | SetTM=10 (hours).
- s
A 3 | Press|ev|key. = | SP=200°C/TM=10 (hours) stored. -5
™ 2 o B o B ] 4
[ =Y = =
Sp ——
pross [ 039 5
— ress | ose | key. Programmi ode ends. .o
Y. ™ N @ rog ing m ras

ENT

the| cu

R

key is pressed while pressing

key during the flashing of SP or TM data. If
I key instead

of setting data, all program data after the segment is de-
leted. Therefore, if this operation is done at the first seg-
ment, the entire program data are deleted.
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(3) SUBFUNCTION SETTING B
Complete the program work sheet. SF /_J—\
T
m?s‘i)(ion Segment 1 2 3 )} 20 Main function L
B A SP.TM g (Pattern data)
B EV1 ( ™ (time)
C EV2 d p
B T e T S
L ! Cycle setting )
Subfunction
(events and
other data)
™ (t
Segment 1 2 3 ) 20 (tme)
EV1 event No.1 f o .
EV2 ovent No.2 ( Finish the setting of the parameter mode items [9] | €& ﬂ

1. PV-based event circuit setting:

The PV-based event circuit is operated by comparing a
PV and an event set point with each other.

and £ro| first
2. DEV-based event circuit setting:

The DEV-based event circuit is operated by comparing a
deviation (PV-SP) and an event set point with each other.

Type of event Relay action Type of event Relay action
) e F - - F
PV (direct) | o DEV (direct) ﬁx N
(Offin OFF S OFF
ready mode) = PV A ~ =~ — P
£V SP SP+EV(EV>0)
PV (reverse) ON %— f—F
oni o s
nin e PV (Off in OFF
ready mode) S/ ready mode) yay PV
= SP+EV(EV<0)  SP
—F
DEV (reverse) ON ;‘L
OFF
= = PV
sP SP+EV(EV>0)
A
(Oniin 1T o
ready mode) OFF pv
iy Py
SPHEV(EV<D)  SP
Multi-keys Map . . .
position Keying operation Display Description
~— Item return (1)Press item ad-
& s i
Segment - vance kev. if's to B3 position
Segm béq ﬁeg‘rr;zr\mlt;i\;ance :§: @ GPress Segymem Py %PRG, EV1, and PV of display light.
~—ltel advance key. _ D splay segment (map B3) for event
@ setting.
v ~—-— Digit increase Press key. PV [::‘
Shift (left) b q <— Shift (right) — 2 The first digit in a lower-display
A «—— Digit decrease . flaghes.
@ .
\5 (DPress shift
key.
( b§} (2Press digit PV
increase key. oo onn Enter 100(°C).
Setting range
PV event Input range i :]
Press |« | key. PV
0 to 50% FS of o0 Store PV event 100°
DEV event input range I:-J o C.

(Note) Setting is deleted by pressing key while pressing key instead of key.
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3. Time-based event circuit setting:

[

Map Segment 3

position 1 2 ) ) 20 |
D | T1 time event )
E 7 T2 iime event ) | )
F T3 time event )} 7
B G | T4 time event 1 }5 |

Time-based event circuit turns on and off with the pro-
gram time, irrespective of the control output. They are
specified by the time from the start point of the set seg-
ment.

sP No.1 segment /- No.3 segment

N No.2 segment

TM (time)
ON
Time event 1 - ::?g‘s' l OFF
ON
Time event 4 ﬂ
\ Sta;;mmtd\ Start point of

No.2 segment
= Start point of No.1 segment

No.3 segment

l

';\)Ags?tion Key operation Display Description
(DPress item Sp =
=) advance key. E — — — | Shift to D2 position
D2 (2)Press seg- TM— — RPG and T1 light.
< ?m ment advance - 2)Display segment (map D2) for event
',9) key. o setting.
Multi-keys — S
— ltem return Press key Press key the first digit in upper |
Segment » Segment advance TME“‘ — 1 Idisplay flashes for ON time setting. |
return 6 ~— ltem advance - |

~— Digit increase

Dg} Press (1) key.

Set the time to turn on (0:00 in this
case).

Shift (Ieft)-—» ﬂ Shift (right)

A ~— Digit decrease

Press key _E || Press | env | key the first digit in a lower
(Note) TME:"’ — /] | display flashes for OFF time setting.
¢ (DPress the shift |SP——————

ey et 5.5 o)

2)Press the N - Set the time to turn off (10:00 in this

g bﬁd numeric value | 1M ~ — ] | case)
increase key. ' il

a SP[ 3.5 5 ON: 0:00
Press B key. Time event 1 settin [ e
(Note) TME T 910OFF: 10:00

{(Note) Setting is cancelled by pressing [j key while pressing key instead of pressing

key.
rSetting item Contents Setting range
Upper display ON time ON time 0:00 to 99:59
Lower display OFF time OFF time 0:00 to 99:59
| Segment | Segment : Segment |
{ ' 2 (Fnal® |
ey |segment)
| ON time | : Y
= | |
i
~—— | i . ,
| ofFF time | ; | >§Xamp'e In example 1, ON time and OFF time are set as one set at segment 1.
ofF L [ Ton ! Time event setting for a time exceeding the time of one segment is also
! Time event action | | possible.
S L_ ! L
B P R s -3
|ONtme | o yime =
} OFF 1 ] J' \ Example In example 2, the ON time only is set at segments 1 and 3, while the OFF
! 4 } | 2 time only is set at segment 2. ON and OFF can be set without combining
OFF 1 —+ I 1'_ ON and OFF time as one set. The time-based event circuit is turned off
l | when the program ends.
1
! 3
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4. PID group selection

I ! SP
gﬁoas‘i)tion Segment 1 | 2 ¢ 3 / 20
u PID group [ / ——
selection , -
PID group No. to be employed in a segment is specified
out of PID1, PID2, and PID3. Seg;nent Segénent Seggnem TM (time)
— PID No.|No. | No. 2 No. 3
Set point Contents
H PID 1 group is used. |
= PID 2 group is used. E)Ac?s?tion Key operation Display Description
= PID 3 group is used. (HPress item ad- Shifts to H2 position.
- group s ) vance key. oo @ & id. ! isdisplayed in the
H2 §>\ (@Press seg- —— upper display.
" ment advance \ ! (2Display the segment (map H2) for
Multi-keys Gl key. E— PID setting. e
P
<— Item return H2 Press key. R { fickers in the lower display.
Segment —».ﬁ Segment advance o ool
return Ad ~— ltem advance _ — -
& o g
H2 | (] ©Pressdt Fid 7 | Increase the flashing digit to 2
& increase key. TS nerease the 9 dg :
& & & &
v ~—— Digit increase —
Shift (left)y— pq Shift (right) s
A Digit decrease U
HZ2 Press key. : Store PID group No.2.
=

Note: PID values of each group are set by either PID turing mode or AT action.

5. G.S (guaranteed soak) setting

Map 1

position Segment 1 2

J

20

I G.S setting
il

J

Specify this item for setting G.SOAK (guaranteed soak)

SPT

G.SOAK setting
Y

7

Setting item Contentsi 77777 ] Seg[nentl 3eg,2nem Segg!em | TM (time)
HE5S ! GSOAK s set. ~ - o
o GSOAKis not set. glc?s?tion Key operation Y Display Description
N | DPress ite - )
) - Ogdvan'ce“;ey 3.5 S1h||—f[:sD to gl:rsltgosition.
@% @Press seg- " 2 D_splay the segment (map 13) for
ment advance P 2 €9 p
'9 key. e G .SOAK setting.
Multi-keys — -
2.5 v
v «— |tem return 13 Press key. N T Press ENT key. 12 flashes.
Segment — b q Segment advance ~oL o0
return A ~—— ltem advance ~ / N
v o c
&) (DPress item il .
i3 DAQ return key. \“ 7 | HEZS flashes.
b ‘:vJ
v ~— Digit increase N I
shift (teft) —{ X shit (right) g c
6 Digit decrease = - ‘J -
13 Press key. HELS isset
58 5|
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6. PV start setting

SP
SP
Map VA
posiion | Segment 1 2 3 j) 20 py bes /
J PV start setting //
SO i A
Specify this item for starting the program from the pre- Start  Normal program start 1ime
sent PV. 5P Sp
. Pv ----- i)
Setting item Contents '
uLcg PV start is executed. . :
Start PV start Time
o PV start is not executed.
?;Afs‘?tion Keying operation Display Contents
[,:, = . ,_] Data are displayed in the upper
. ) . [ R B mE ] d|sp|ay
Multi-keys (nominal) J1 bg} ®Zé?/zsnggﬂey (Note) 5'E£ Sor o of PV start can
' [ P ] be set at any optional
@ segment.
ﬂ <« ltem return B
Segment —| Segment advance [ R =N |
return (D ttem advance [‘ - o ] N
J1 Press key. [ > / ] no flashes.
L =
7 \
&)
< Digit increase (4 ) 5 R
Shift (left) —» Shitt (right J1 pgj (WPress i { : ] HES flashes.
<— Digit decrease [ Y E '_:Z]
/ N
o= 17*71
[l B R = ]
J1 | Press key. | 5ES isset
e
7. Cycle setting
I
yoi’i)ﬁon Segment 1 2 3 J 20 SP /___—__Cyc © numbfer !
7 AY
K Cycle setting / / \\
Il \\
Specify this item for executing the same program re- / \
peatedly.
/Set cycle Time
number 1.
'gl(?s?tion ) j(ey operation Display Description
) — | Shifts to K3 position.
Multi-keys (nominal) () @Pr%ss |tkem ad- ’ curf "-J OF CHCL 53 isdisplayedin the
K3 [0 vance key. Sl
(Y€ (@Press segment - upper display. )
A ¥ advance key l .‘_ﬂ (2Cycle number can be set in any
&) ~— ftem return 7 optional segment.
Segment — Segment advance
return tem advance l £ac "-]
K3 Press key. v/ | PressENTkey, Zflashes.
[
ol
LN L _
<— Digitincrease 6’ 1 Cour ',]
Shift (left)—‘> Shift right} K bd (DPress the digit ———— | Assume that the cycle number is 1,
Dig decrease 3 @) " increase key. | A set the digitto 1. 1 flashes.
1
VAN
K.3 Press key.

Cycle number 1 is set.
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6. PID TUNING

General

Specify and set P (proportional band), | (integral time), D (derivative time), and the upper-limit and lower-limit of manipu-
lated variables.

Tuning is done by either manual tuning or auto tuning.
© Manual tuning (PID constants are set manually.)
© Auto tuning (PID constants are automatically set.)

Display/ A Initial
setctjing Tuning item Selection or setting range value in Description
order display
0: AT is not executed Displayed only when auto
1: Method 1 is executed by tuning is provided.
1 Auto tuning selection AT key. o (Note) For methods, 1 and 2,
2: ,,Z\ATGLhOd 2 is executed by see page 37.
ey.
0.0 to 999.9% (time propor-
ional tional) type oo
2 Proportional band 1 0.1 t0 999.9% (current out- it
put) type
3 Integral time 1 0 to 3600 sec a Displayed when P#0.
4 Derivative time 1 0 to 1200 sec o Displayed when P#0.
0.0to upper;limit % (time -~ - | Displayed when P#0.
_limi proportional) type i
5 MV lower-limit 1 —10.0 to upper-limit % {(cur- -i0.0
rent output) type
Lower-limit to 100.0% (time _ | Displayed when P#0.
_limi proportional) type {80.0
6 MV upper-fimit 1 Lower-limit to 110.0% fioo
(current output) type
7 Manual reset 1 0.0t0 100.0% 54.0 | Cisplayed when P#0 and 1=0.
0.0 t0 999.9% (time
i proportional) type faoo
8 Proportional band 2 0.1 10 999.9% (current S50
output) type
9 Integral time 2 0 to 3600 sec o Cisplayed when P+0.
10 Derivative time 2 0 to 1200 sec O Cisplayed when P#0.
0.0 to upper-limit % (time ~ ~ | Cisplayed when P=0.
limit 2 proportional) type oo
M MV lower-limit —10.0 to upper-limit % (cur- —in.o
rent output) type
Lower-limit tg) 100.0% (time . - ~ | Cisplayed when Ps0.
_limi proportional) type 10040
12 MV upper-limit 2 Lower-limit to 110.0% (cur- Lo
rent output) type
13 Manual reset 2 0.0 to 100.0% 55.0 | Cisplayed when P#0 and I=0.
0.0 to 999.9% (time propor-
: tional) type e
14 Proportional band 3 0.1 t0 999.9% (current out- Bt
put) type
15 { 3 | Integral time 3 0 to 3600 sec g Cisplayed when P#0.
16 3 | Derivative time 3 0 to 1200 sec HH Cisplayed when P#0.
0.0 to upper-limit % (time -~ ~ | Cisplayed when P#0.
{ -3 i proportional) type .o
7 al -3 | MViowerlimit3 —10.0 to upper-limit % (cur- -0
rent output) type
Lower-limit tlg) 100.0% (time .~ | Cisplayed when P#£0.
_limi proportional) type tedou
18 MV upper-limit 3 Lower-limit to 110.0% (cur- oo
rent output) type
19 Manual reset 3 0.0 to 100.0% 50.5 | Cisplayed when P#0 and 1=0.
PID operation o ~ = | Cisplayed, if at least one P=0
20 Initial MV 0.0t0 100.0% “ | outof 1 to'3 groups.
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PID tuning procedure

Refer to the key operation note on page 15.

For the contents of PID tuning mode, see page 36.
This paragraph describes the operating procedures for the selected PID tuning items out of No. 1 to 20.

Press key.

PID

[1] Auto tuning selection I and D: Unlike in on/off action, the P control action does
not easily produce any undulation phenomenon.
However, it is possible that the temperature re-
R mains deviated from a set point.
‘T ! } Initial tuning display: I and D control action are provided for prevent-
- e 0: AT is not executed. ing such a failure. In electric furnaces, | is
1: Method 1 is executed by AT generally set to 150 sec, while D is generally
key. set to about 30 sec. As | becomes shorter, or as
2: Method 2 is executed by AT D becomes longer, the control function becom-
key. es stronger. However, the control function is too
strong to ensure the control to be executed
Auto tuning method 1 or 2 is described below. satisfactorily at all times.
Both | and D are off at 0.
1: Method 1
The most popular control constants can be set (Examples)

automatically. Overshoot may more or less occur.
This method is used when the arrival time to a set
point is regarded as important.

2: Method 2
This method is used when noticeable overshoot is
presumable on an equipment or when it is desired
to suppress overshoot. In many cases, the over-
shoot is restricted. However, rising is apt to be de-
layed.

[2] Proportional band 1

SP— -
=) 11

i - [}

™
Initial tuning display

[3] Integral time 1

Sp
! — !
!

! 7| Initial tuning dislay

[4] Derivative time 2
SP

™
o &7 | Initial tuning display

0.0 to 999.9% (time pro-

Setting range:

o+ o = = o -|portional type)

T TE T I 01 1o 999.9% (current
output type)

i—1. -2, /-3 0to 3600 sec

d—/.d-c.d-3 ! 0t 1200 sec

P: This constant determines the deviation ratio of a
PV to a set point of a temperature, where the con-
trol output is to be set to 0 or 100. This value is set
by %, and an about 10% is generally used for
electric furnaces.

As this range becomes narrower, the sensitivity be-
comes higher. But, if the range is extremely narrow,
an undulation phenomenon occurs.

in case of 10% proportion-
al band in 0° to 800°C
range, P is 80°C.

If 1 is short (strong), the
control may often become
excessive.

Output | 10093 }“mtj- -
5095 X sP
0% ----7 ’ )N
] 4 ‘ Time
0 P 800°C

[5] MV lower-limit 1

SP _
] r'. :' J
T

[ A
[ 1

_,‘} Initial tuning display

(6] MV upper-limit 1

SP——————
- oo [
o [ ] :l

™ —
[
! !

Setting range

L]
r-
]
iy
i
-

!
[

Output
limit

100% = ===~ —==--=-=-—--

80% b - mmmm e mm e oo

Control output

10% f---

«~——Output range 10~80% —

i ':—,’} Initial tuning display

: 0.0 to upper-limit %

(Time proportional type)
—10.0 to upper-limit %
(Current output type)

. Lower-limit to 100.0%

(Time proportional type)
Lower-limit to 110.0%
(Current output type)

4mé. 5.6mA
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OPERATION MODE

Check and set the following items before starting the pro-
gram.

1.

Is PV start executed?
See page 19, 35.

Is auto tuning executed?
See page 36, 37.

Are PID constants set? Is the output limiter set?
See page 34, 36.

Is PV bias used?
See page 24, 25.

Is SP bias used?
See page 24.

Is PV filter used?
See page 24, 25.

Is the MV change quantity limit set?
See page 24, 26.

. Is the program protect function provided?

See page 24, 25.

Key operation

: Specifies the program number.

: Change the mode from ready to RUN or from

RUN to HOLD.

: Specifies the display contents of the upper-

*

*

display and lower-display.

For resetting to the ready mode (from RUN or HOLD),

press key while pressing key.

For advancing the segment by one under RUN/HOLD

mode, press key while pressing key.

Upper- and lower-display
indicator lamps ™M

Monitoring during program run
1. The program number and segment number display

contents are as shown Ltelow during run and program-
ming check.

PROG SEG PROG SEG

L] L

In RUN/HOLD display, “-” During programming or
does not appear. programming check, “-”
appears.

. When key is pressed, the upper- and lower-

display indicator lamps indicate the contents of both
upper- and lower-display by their combinations.

The upper- and lower-display indication lamps are
combined with each otrer as follows.

5P
DEV Upper-display
JUT

CYC Lower-display
PV

Combinations of upper- and lower-display indicator
lamps

geper!l SP | DEV | OUT | TM | CYC | SP
Gl PY | PV | PV | PV | PV | TM

. Mode indication by mode indicator LED lamps

RUN: Lights during run.

HLD: Lights during hold.

MAN: Lights in manual operation mode.

PRG: Lights in programming mode.

(Note) None of mode indicator lamps lights under the
reacly mode.

. Running pattern conditions, easily monitorable by pro-

file indicator LED lamps

Program status display:

Indicates rising, soaking, and falling tendencies of
program pattern.

Indicates the present segment and next segment.

. For identifying pattern which has already set or not,

check if the upper-display shows the following con-
PROG
tents when a program number is entered by D key.



OPERATION EXAMPLES

[1] Starting program

Normal start
TM (time)
By pressing RUN key, the

program is started with the
start point of No.1 segment.

SP

[2) Starting a program from
a preset temperature

SP PV start
pPvb-—-- 71
l ™ (time)

By pressing RUN key, the

program run is started with

the present temperature
point.

[3] Holding a progranLl

—]

[ T™ (time)

SP

By pressing HOLD key, the

fixed value run is started
with the point.

[4] Advancing a program
to a new segment

SP

-

[ T™ (time)

The program is started
again with the segment
advanced by ADV key.

Present running
program

Specify the PV start & in programming. See page 35.
When PV start is set to == in programming, the normal start is done.
When PV start is setto 5/£ 5 in programming, the PV start is done.

Display Key operation Description of contents
PROG  SEG Specify a program No.
E Coy Press |Proc | key. Press this key by necessary
) times.
PROG SEG ]

UJ u] o { 773? Runs.

RUN| Q 2] TM™M Fl—ﬁ Press key *RUN LED ||ghts
>, s e *PROFILE LED lights.

Specify PV start &£ 5 in programming. See page 35.

Display Key operation Description of contents

PROG SEG Specify a program No.
E 2 Press lpr«oc key. Press this key by necessary
times.
PROG _ SEG ‘sp‘ o - T
i Runs.
N M
g o) | Fressan)key «RUN LED lights.
Display Key operation Description of contents
Holds.
5| B Hkey.
Press HOLD] y «HOLD LED lights.
Display K=y operation | Description of contents
PROG SEG o T
27 ts8 |
RUN §>£ by v oo Running.
4.2
ﬁ[ sEG:,_‘ Spi ENlT Press key Perform ADV operation.
= = hil . The program proceeds to
RN ™[ g.g o] | R Pressing the start point of the next
[‘E] key. segment.
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(5] Starting auto tuning

SP

L ™ (time)

Press AT key at this
point.

Display Key operation Description of contents

SEG

PROG L SP - _
B {55

During RUN or HOLD.

ac]
sl
[=3
(=]
w
2]
o]

Auto tuning is started.
«AT LED lights.

SP
=
(& 2 ) AT
S o o F Press lkey.

‘ Auto tuning ends automatically.

Description of auto tuning (AT) (option)
« Auto tuning is executed only when all the following conditions are satisfied.

(M RUN or HOLD mode
(» AUTO mode
(3  PID constant
(@) PV is within the range.

is set to “1” or “2”.

« When auto tuning ends, the PID group constants used for the segment are replaced with new constants by auto tuning.

« For stopping this auto tuning, press l a1 | key during auto tuning. The auto funing stops, and PID constants are not

rewritten.

Auto tuning method:

P '—W

Start End

TM (time)

N

\_}_ AT ends

[ AT is started.

N N\ AT ends
Y AT is started.

The on-off operation is repeated twice at about the set point
of a temperature, and PID values newly calculated are
used.

Whether the first control actior is on or off depends upon
the condition of PV and SP at that time.

Auto tuning at point A
Be careful because a stepwise pattern appears halfway in
the course of ramp.

Auto tuning at point B
The program automatically stops advancing temporarily
when executing auto tuning.
It is automatically restarted after the end of auto tuning.

[6] Selecting manual control
for the process

Display Key operation T Description of contents

Upper-display for main
output (MV or SP). Lower-
display for PV.

Press key.

L | _

MV or SP change
Set an output value by multi-
keys. The value is effective,

even if key is not
Lpressed

Press b';d key.

Press key when returning to the automatic operation mode.
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Stopping a program

Display Key operation

Description of contents

Running

SP—— 1~ Press | 8 I key

& 05 HOLD
:.}ﬁ o while pressing
| [~y =
2.3 PRCG | Key.
-

Program is reset to the ready

mode.
*RUN and HLD LEDs are off.

Copying stored pregram data under a different program number]

[9] Changing program data]

Display Key operation

Description of contents

PROG  SEG

[l ¢l Sk )
AR [ . [ Y}
1

Press PRoGl key.

Select a program number of
- the copy source by PROG
. key in an AUTO mode.

e | WX

7— Press this

key.

Press|eroc| key while

IRy s indicated on the
upper-display, and ——— - is
indicated on the lower-display.

No display appears, if the copy source is not
available.

Select a program number in
the lower-dispiay program
number is not displayed if
some program is set already
for the number.

PR‘()G‘ SEG, Spl —
L ‘g 11': o°F 4

Press | ent | key.

Press ENT key to copy the program.
However, it is not copied, if the total
number of preset events of the
instrument exceeds 200, the lower-
display indicates — — — — .

Press;l ose | key.

Select the mode to be correctd.

Setup mode -

Parameter mode:
PID tuning mode: E—

Programming mode ——

Select an item to be corrected by @

A
Change program data by @@ keys, and press | ENT | key.
S
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Returns to the ready mode.

SET
upP

PARA

PID

Eunof + |Proc |

keys, and press

ent | key.




Storing the setting range limits of a program

Setup mode. - — E]
- Lower-limit

3
" value ~ - . NS

Select Z{qorCt1 ! b o keys, and
- Upper-limit R R bbd y
value press key.

Change the program data by @ keys, and press
h 4
ent |key.

[

[{1] Deleting stored data

Set the ready mode.

Select the program No. of the program to be deleted by |rroc} key.

+ :(§J—LN[) in RUN/HOLD mode. Select the programming mode by pressing Dﬂool key while pressing
' key.

AM in MANUAL mode.
in other cases Display the values of SP (set point) and TM (time) of segment 1 by
DISP °
ﬂ keys.
(=

Start changing the values of SP or TM by ] en

=

key to flash the value.

The program can be deleted by pressing key while pressing
l key.

| [12 Alarm code displaygl

If a PV alarm or an instrument alarm is detected, a program segment No and its alarm code are displayed on the
PROG/SEG indicator alternately every second, but the instrument run and other action are continued.

However, if A90 alarm occurs, its alarm code only is continuously displayed on the PROG/SEG indicator, and the
lower-stage indicator displays the present board input/output and option type.

The instrument does not start any action.

Alarm code Meanings Remedial measures
A Ol PV is not within a range of — 1010 +110% FS Check the sensor/disconnection.
A 95| Cheok honly whorpower s wmed on) Ask for repair.

A =g EEPROM is defective. Ask for repait.
Ao oqd SETUP and PARA parameter contents were broken.

Hooa5 PID parameter contents were broken. Reset.

= 95 Program pattern contents were broken.

A \E RAM is defective. _
A 8= ROM is defective. Ask for repail.

‘@ Condition (of the DCP200) after recovery from a power failure

® A power failure to the DCP200 will occur when its power supply drops below 70V AC and remains below
this level for longer than 100 msec.

e After sufficient power has been generated, all functions of the instrument will return to conditions existing
before the failure, i.e. the display mode will continue operations from the point immediately before the failure.
Operating time will also progress from the point immediately before the failure.

However, the LED display and the EVENT operation will only reappear two to three seconds after sufficient
power has been generated; upon reactivation, their timing will not coincide with the other operations’ timing.
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: REMOTE OPERATION

1. Remote operation
RUN, HOLD, RESET, ADV, AT, and other operations can be done by using external contacts. An automatic operation of
the DCP200 can be made automatically by combining this remote operation function with a sequencer.

Remote operation terminals Program No. sielection terminals

Terminal connection

1 | @-@

@-®

@- @-®
@@,

@2, @-®
a@-® O-®
@-., @-®, O

Program
No.

N U e W N

(Example) Starting program No. 1

. Terminal
Operation connecticn (Program No.
1. Program No. 1 selection e @3 and @4 Status sngnalf selection)
2. Program start . . ; ) and G Pulse signal — 1 L (FUN/HOLD/RESET/
- Remote operation : reec
: [ Program No.2 selection | |
L | .
g | RON ] (WOLD| " Turm off RUN, HOLD, RESET, ADV and AT swiches,

gessézfr;gg{“N‘gi';?p'-r‘gg?gm‘No 5 and set three program No. setting switches.
’ o After one second or longer, continue turning on the

Program No.4 selection | RN | RUN switch for longer than 1 second.

No restart under program No.4. :
(Restart from the HOLD point of seg- ) :
ment No.4 of program No.2. :

2. Description of remote operation
The remote input is acceptable when any one of RUN, HOLD, RESET, ADV and AT switches is turned on continuously for
longer than 1 second after three switches of program No. were continued to be held for longer than 1 second with RUN,
HOLD, RESET, ADV, and AT swtiches turned off. Setting of SETUP key lock does not affect any remote operation.
1) Remote operation
If a program specified by three program No. switches is already programmed when none of setting operations (pro-
gramming, PID, PARA, SETUP) is done in the ready mode, the program is started running.
The program runs continuously from the HOLD point in the HOLD mode, irrespective of whether setting operations are
executed or not. (The program number of the program to be run remains unchanged even if the specified program
number differs from the running program number.)
2) Remote HOLD operation
The program is set to HOLD mode during run, irrespective of whether setting operation is done or not.
3) Remote RESET operation
The program is set to READY mode (waiting for run) in RUN or HOLD mode, irrespective of whether setting operation
is done or not.
4) Remote ADV operation )
The program advances to the start point of the next segment in RUN or HOLD mode, irrespective of whether setting
operation is done or not.
5) Remote AT operation (AT function is option.)
Auto tuning is started, if AT is not being executed. Or it is stopped, if AT is being executed when setting operation is not
done in RUN or HOLD mode.
6) Remote program number selection
Select a program number (No.1 to 7) by three switches when the rernote RUN operation is done in the READY mode.
Program No. 0 means the designation of a program which has aiready been selected by the console.
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9.

EXTERNAL DIMENSIONS

External dimensions

[in mm]
(43 60
7 Ep— :~‘,
e =
e ===y
== e
P g
= ; L
g Gy ety ﬁ
5 f ot =)
G g
= D
o
. i
Packing, dust cover !l \ .
8140330A (option) U Attached mounting bracket
81405411-001 or N-3174.
Panel cutout snze] fin mm)

Terminal screw M3.5

&
X=
et
ik
< Sl KK
) SO ) )
e o ] b
e b S
SIREIE S
&
=
£ ) ) _
5|3 _|_1_ 7 min (Horizontal mounting)
gl 11 (15 min when the dust cover is used)
% |£ —
o hary
S|eg
Tle o
252
£ic?
e
-|n§
0
= S

Vertical and horizontal mounting panel cutout

sizes (recommendable)

T

92 +g.8

Panel cutout size

46 96X (N —1) 46

92 +g.u

(96X N —4)

No. of mounting units

Panel cutout size for closed mounting
(recommendable)
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10. INSTALLATION

1. Mounting place

Mount the instrument at following places in the same way

as in general digital electronic instruments.

(1) A place free of any noticeable temperature change
at normal temperature or so (within 0° to 50°C)

(2) A place free of a corrosive gas atmosphere

(3) A place not subjected to a low or high humidity (10
to 90% RH)

(4) A place free of mechanical vibrations (less than
2 m/s?, 10 to 60 Hz)

(5) A place free of dust particles, soot, or the like

(6) A place where is not affected by electrical noises

(7) A place where is not subjected to a strong magnetic
field

(8) A place free of any flammable liquids or vapors.

2.
1)

kounting method
Keep instrument within @ mounting angle of 15°, if it
is tired down from the horizontal level on the rear
side
Use a steel panel having a plate thickness of thicker
than 2 mm.
Insert the instrument case from the panel cutout.
Fix the upper and lower panels of the instrument
securely by using the attached mounting brackets.
Fix t1e panels to lower mounting bracket (1) first.

When the mounting brackets are flush against both
a and b (where there is no longer any play between
the rnounting brackets and mounting panel), tighten
the screw by about one turn. Do not tighten the
screws too hard. Doing so might deform the case.

S0 separately.

The controller must be mounted on a mounting panel,
and its terminals covered to prevent electrical shock.

An optional terminal cover (Part No.: 8§1446084-002) is

7 2oy ooy
T 0

&~
T

ANARANANARARNANY
~—

Within 15°, if instrument
/ /\ - is titted down from

S the horizontal level
. on the rear side.

Fig. 10-1 Mounting method
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Fig. 10-2 Mounting angle
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“WIRING

Caution: Use shielded cables for the DCP200
input/output cables so as not to

introduce noises.

1. Cautions on wiring

(1) Digital units are apt to be affected by electrical
noises, so that a trouble and a wrong operation may
be caused by those which are negligible for analog
units. In order to prevent an effect of noises, connect
cables with due care according to the instructions of
this chapter.

Use solderless terminals conforming to M3.5
SCrews.

Connect cables according to the wiring diagram of
the corresponding model number after confirming
the instrument model number. After wiring, check
them for normal conditions.

Separate input/output signal cables from a power
cable as far as possible.

Don't pass both cables through the same conduit or
duct.

@)
)

46

2. Input/output signal cables

2.1 Thermocouple input signal cable

(1) Connect a thermocouple line cable to terminals in
case of a thermocouple input. Connect the thermo-
couple input by extending it with a compensating
lead wire, 'f the wiring distance is long or a sensor is
connected to terminals.
Use a shielded compensating lead wire.

2.2 Input signal cables for those other than
thermocouples, and digital input/output signal
cables

(1) Use a shielded polyethylene insulated vinyl

sheathed cable for instrumentation use conforming
to JCS-364 or equivalant (generally called a twisted
shielded for instrumentation use).

A shieldec multiconductor microphone cord (MVVS)
may be used, if electromagnetic induction noises are
comparatively low.

)

References Recommendable commercially available
twisted shielded cables (JAPAN)

2 con-

Fujikura Z s | IPEV-S-0.9mm°x1P
Cable Co. | Loon | ITEV-S-0.9 mm?x1 T
Hitachi s | KPEV-5-0.9 mm?x1P
Cable Co. | #cov | KTEV-S-0.9 mm2x17T
2.3 Remote switch input contact

Use a no-voltage remote switch input and a micro-
current contact.
Hold a contact signal for longer than one second.

2.4 Signal cables for communication use (additional
function)

(1) Be careful since the communication circuit may be
broken, if (+) and (--) communication terminals are
shorted with each otner.

Don't connect the DCCP200 togehter with another in-
strument connected to the same RS-422 com-
munication line to the same addresses.

(Zero has no communication)

()

3. Grounding
(1) Connect the instrument by one-point grounding to G
terminal. Don’t perfcrm any jumper wiring.
Mount a grounding terminal board (earth bar) separ-
ately and connect shielded cables, etc. to ground as
shown in Fig. 11-1, since only one G terminal is pro-
vided.
e Grounding type: Category 3 grounding or higher
(Lower than 100(2)
e Grounding wire: Annealed copper wire of more
than 2mm? (AWG14)
¢ Grounding wire length: Max. 20 m

4. Instrument power supply

(1) Obtain *he DCP200 power supply from a single-
phase irstrument pcwer source in such a way as the
instrument is not affected by noises as much as
possible.




Shielded wire
//l Twisted paired cable
O ,'l ‘:6 I
O f

\

O]
[0 0 o]
Grounding terminal board
Ground =~
“Fig. 111 Grounding method

(2) Itis recommended to use a line filter having an addi-
tional insulation transformer, if noises are introduced
noticeably from the power source.

» Line filter
Part number 81446364-001

Be careful not to bundle the primary and secondary
of the power cable together or not to put them into
the same conduit or duct after taking a countermea-
sure against noises.

[ 200/200V ]
100/ 100V
Insulation
Instrument transformer Line filter DCP200
power supply - |
3
- 3" H®GND
2 4 2

[

Ground

Other circuits

Fig. 11-2 Power noise reduction method

5. Noise generation sources and noise reduction -
methods
5.1 Noise generation sources
(1) The following noise generation sources are general-
ly presumable.
Relays and contacts
Solenoid coils and solenoid valves
Power line (higher than 100 V ac, in particular)
Inductive load
Motor commutator
Phase angle control SCR
Radio communication equipment
Welding machine

@QE@®@EE

5.2 Noise reduction method
(1) A CR filter is effective for quick-rising noises.
+ Recommendable CR filter
Part number 81446365-001

(XEB120033 manufactured by Matsuo electric or
equivalent)

47

(2) A varistor is effective for noises having a high crest
value. Be careful since the varistor is shorted, if it
becomes defective.

+ Recommendable varistor
Part number 81446366-001 for 100 V use
81446367-001 for 200 V use.

Noises having a high

Quicx-rising noises crest value
o—0 0—O o~ ¥ —o
—
o Rel O0—° —0 |Rela
\W—? elay X y y

. ! \ I
t Y \Y Y,

Fig. 11-3 Noise reduction method

For terriinal connection, use solderless terminals con-
forming to M3.5 screws.

L:
— @ —“}; Less than 7.3 %
——— —1 S—

r

$4.3
Less than 6.6 @
r S
90
18.6

(Note) Use circular solderless terminals so that cables
are not disconnected from terminals, if the instru-
ment is mounted at a place subjected to notice-
able vibrations and impacts.
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EXTERNAL WIRING DIAGRAM

External terminal layout

Instrument power supply

AC90 ~ 264V

= - - Shielded EV1 output

(*)...option

EV2 output
(relay contact) (relay contact)

External
circuits

8 v
Internal
NO circuits

1

[0

@ ®@ @ O ©

@ @

internal
circuits

4 to 20mA dc SSR load
Load resistance 22.5V dct10%
60002 min. (WN410A, B, etc.)
Load p
Gl G] Wl External
l f( - > —_ > circuits
1 L Iy I .
@ 0 @ L Q) @ @ \ID @ Internal
Q + - ldle + — ldle) circuits
O O
NO NC
0D type 5G type 6D type
L
Fig. 12-1 MV output
Communication COMM (%}
Input/Output See Fig. 12-3
SD RD SG
ré/av output AUX ()
ee Fig. 12-1. output
0D type (relay) 41020 mA 4| i
— N — = T
I SR N N S B
D O © B ©» G @® l
{ 4 Idle + - RD sD SG Internal
circuits
NO NC
Internal
circuits
@ @© @ @ ® ® @] 1
| ! I
RUN RESET AT ' Common E tl |
0 ' 2?7 xXternal
l HOL'D Aiv —zlf——]:u circuits

Remote operation switch

Fig. 12-2 PV input

+ Mains power supply wiring requires a (T) 2A, 250V fuse(s). (IEC127)
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T ae T | AT ... (0
'[ ™! ™3 Cornmon :
N ; ‘ L External
= LO\\/ ® |™2 ™S circuits
PV input T/C type Ex(er;’ﬁk_, g g G 53&?;?3'
See Fig. 12-2. ai N o\ 24V dc
foad Time event output
v
-
| internal MX100 SCM
pom— r circuits
{ 5G: @] 28 @9 @0 Master station CMC300 ;
® T & -7~ | | Rs-232C type ® O @ RS422bpe DRODDRODOO@ | Terminating
| Th ldle - ™ External Personal Terminat ng resistor A - | S R S ';23(;31?(2500
: :® L ||} circuits r computer, > 220 ~ 2500 | > 12w
D [®D - —|—¢ F V2w External —_
T/C type RTD type — circuits = External
—_— )‘ﬁ_____ > circuits
i @ (8 i) @ ©® » ] o L1 S I
Internal g% gg sG ‘;' o SG T+ — G Intjrnal } © @ @ ® @ ® Inle'mal
circuits andem station erminating station - - itern
I } A DCPZT I BeP21 | Sepzi1 Circuits M ol I I SG| circuits
ldl:aﬂ - e LT v Tandem station Termination station
Extarnal DCP211 DCPZH
= | = |7 | circuits - f
Fig. 12-3 COMM input/output (*)
mV type mA type
| (?‘“éﬂmv) (4 - 20mA)
! A - A switch in the main supply is required near the equipment.




The following table shows the meanings of symbols in the terminal wiring label on the instrument top.

Symbol Description

o Alternating current

Earth (ground) terminal

L
A Caution, risk of electric shock

Caution (refer to accompanying documents)
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IS MAINTENANCE

Cleaning: Clean the instrument with a soft, dry cloth when it becomes dirty.

Replacing Parts: Only authorized personnel are allowed to replace parts.
Replacing Fuses: When replacing fuses provided on the power supply circuit, use only standard parts specified bellow.

Standard IEC 127
Type Time-lag (T)
Voltage rating 250 V
Current rating 2A
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APPENIDIXIES

APPENDIXES

(1) Program pattern preparation example
(2) Setup setting example

(3) Parameter setting example

(4) Programming example

(5) Program work sheet
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(1) Program preparation example Program No.:

4001
300
200

Set point
(Unit °C)

EV1
(PV)

EV2
(DEV) [

T™MI+——" T |
TM2

TM3

TM 4

Map ) ‘ !
posi- Segment item ‘ ‘
tion $ 4
1 Upper- ; SPpP! !
. . display ; .
A |SPtime  lowr - | ‘
. display | ''Me ! !
B | Event No.1 i’.sgf;y : ‘ } ’ ,,,,,,,,,,,,,,,,,
3 (PV) {00 | } | \ 1
. - T T I T
C | EventNo.2 iﬁ&;ﬂ‘ rrrrrrrrrrrrrrrrrr I *‘ rrrrrrrrrrrrrrrrrrr I— [ e J ,,,,,,,,,,,,, L ,,,,,,,,, _ | (Note) Set the max
T ey §‘§a’m ‘ | | (DEV) &5 (DEV)&OD value of segment
S— ! { 1 T f 7 DEV so as not
‘ to allow EV2 to

function between |
t segments 7 to 9.
\ -50% FSto

p | Time event 9w | ON 5"'7\
No.1 oy | OFF .

i : . T
g |Tmeevent \afhey, ON | I
Tlower | AT T _’ -

No.2  diopay | OFF

+50% FS

F | Time event ey . ON |
No3 | goer  OFF
o |Timeevent & oN|

No.4 Gy | OFF

LY - O
u |PID group | skpey Pi d
Lower- | Group

selection display | No. |
G.SOAK 9% :8.5.

selting 4% 885"

T T T
PV start | by (PSER

5 . ‘ :
setting Gy (£

oyl Lt euce
setting | Gty | e
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l

(2) Setup setting example:

Setup setting procedure

Ster i Key operation Display Description of display Remarks
S
Proceed to the next step, since See pages
Press |ose | key. i the initial value is the preset value 18ar[1jd920
1 | Pressyt| k&Y. | —————_ |beforedeliveryfrom factory. | ‘
[SU‘ r 29 Program time unit is minute and
P 16 | Press key. second. (/: Minue and second)
ent | A value change. [ ::-' o
17 | Press key. <
& flashes.
/N
Multi-keys for e
(5] shittand @ )5—Press =
~ ﬁ\lg:'tease/ 18 % this key. o o
decrease m Digit  is displayed.
==
ENT | Store - o
‘ 19 Press key.
| L ] tissen
NO
SP £30 to
L < SETUP end? - == -] £33 are
20 | Press key. |ru SETUP has finished. not related
TES === -] to selup.
DISP
(3) Parameter setting example
Parameter setting procedure
Step’ Key operation Display Description of displays Remarks
o T Proceed t the next step, since S
Press | oisP] key. 1 P ) K UL =T the initial vaiue is the preset value 22693%?
ress . ey. ” before delivery from factory. ando.
L sl R
M e — ——
E - l:' Ch L -
9 Press (o] Keyv. = ange initial value & for
— . y setting DEV of event No.2.
Ec s
10 Press key. e The last digit flashes.
ent | A value change. ot LI [
- . o Initial
(@) Press c £ L value
11 ; ! - .
2 Multikeys for this key. m Change the digitto ' . Z : Devi-
4 shift and ation
> ) digit
increase/ - L =
decrease 12 c £ The higher side of the (+) DEV
Press | e | key. set point is on.
ENT | Store
Set the DEV event on-off range
to 5°C in event No.2. There is
NO 13 Press [eara| key. L
T . y no change because the initial
PARA end? -t Value iS 5
Parameters setting has
14 P 1P . _

[9)]
w



(4) Programming example

! Programming setting procedurﬂ

. . . Display
Step Key operation Display Descr:ption of displays of profile
A program No. is assigned %.0
h PROG SEG . . o> o
1| Press [ key. SP. TM LEDs light. 7.5
o . |SP Programming mode is set.
Press key while - - 9 9 PROG  SEG
2 na () key. | ™M= — — ]| PRGLEDIights. R
pressing . v b decimal pcint lights.
SPr—- 7| Segment 1
i j —_— ~ ~N| The last diyit of SP flashes.
Press EE Koy whie pIEssG 1 3 | press u key. TM———— ] SP value setting (Temperature
key. — 1 issetto°C.) ]
i SPro—= %" =] After pressing shift (left) key,
(2 ): Eretss thc;st:ey 4o g4 change the flashing digit by a f}
4 béd 'rst, and hen, | Ty —_ ] digitincrease key. Vi
{—‘—" enT | Value change - press this key. ——— | Set SP=30 (°C).
SP =1 | The last digit of TM flashes. N
‘ L F =1 TMvalue setting. -
5 | Press key. TMTT:T,I (Time unit is set to minute/ Y
v Muflti-kegls for ! - - - second.) |
hift
S bé Z'gl't - SP =~ | Press shif: (left) key, and then, S
increase/ ﬁPress this key 3 51| thange the flashing digit by a -
decrease 6 ﬂrst, and then, TMFA\#‘ = \ digit increase key.
For storing “ press this key. e 2 get TM=2.00 (min.) |
SP V%'ue I - adha
an by Y |
value L = =1} 3p=30°C and TM=2 min have §>
change L 7| Press key. ™ = =~ | | been storad ‘ Vi
[ i | ’
|
v Multi- keys for
™ item feed Sp
bb 2h|ﬂ e'l]nd ‘ - - q fRi%m:ET 2
igit change .<— Press this key. TM - ’ _
| )| [Ce

e 4| SPvalue setting ”
l
!

i

‘ For storing
\ TM value

|

N/

0¢ e

|
9 \ Press key. P —

|L___J

n?id segment — : Sp P 7
R | g o5 \ SP=100(°C) is set. R
10 | Repeat step 4. 'T™ N :;}
NO Pro- \ - - - = \
— gram(rjn?ing -
end’ T ~
| ]‘ L i5o) | S
YES - ) . =
i u | Press key. lTM —~ — ~_—. TMvalue setting ‘ 4
L e .
| Y i B N
12 | Repeat step 6 TM‘:/—-— =
“ P ' E__:’ o0 01 TM=4.00 (min) is set. ’
L s o
— il .
| & ]| gp=100°C and TM=4 min =
13 | Press (-] . key. ™My 7| | have been stored. ’
{0 |
|

min have been stored.

-
SP ——7 | Segment9
) 3 :'_:'} PROG SEG ]
l Press key. ™— = 7] ][ =] sP=30°C and TM=4 Dj
.l ot ~
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Display

Step Key operation Display Description of displays of profile
PV . [ || PRGLED lights continuously. N0
1 pvq Press this key. 5V EVA LED light o¥o
event J ] ignts. Y D
13
Press an item feed (right) key S 2
&) . S SEG
2 <—Pressth|s key. ——— | continuously until ‘;’>§’
PV appears.
L ] S o
3 Press key. The last digit of PV value ' D)’g’
pyl_ — flashes. \
L N 4
4 b§} L Press this key - oy
twice. PVEZZ] Shift AN
[ ] S o
5 D§1 L Press this key. oo
PV 100 is displayed. ’
L 1 S o
6 Press key. I '=>~i':_-=>
- ! 0 0| PVevent 100°C is set. r D
DEV - Q@
DEV 7 J Press this key. DSEé/ EV2 LED lights when NG
event E C.| appears. s 0
) . w Stop pressing the key when N4
8 | X« Press this key SEG -0
(four times) i | £.|appears. 7N
DEV | S 0
9 | Press key. ) =)o
— — — —|| Thelastdigit — flashes. 7N
N
10 D§: Press this key. =)o
5 is displayed. 7N
N
11 | Press key. A =i
5| DEVevent5°Cis set. 7N
12 ‘-Press this key. ISE_GV S
- = = *‘ | 7 isdisplayed. 7N
wl ] \ ¢
13 | Press key. oxo
— — — —|| Thelastdigit — flashes. 7N
——— Press this key DE\’: .
14 \ first, and then, D};}D
- press this key. O 5 5O 5} 600is displayed. 70
15 | Press key. — o¥o
& 0 0| DEV event 600°C is set. 2
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Step

Key operation

Display

Description of display

Display

of profile
Time &) . E N\’
| 16 r Press this key. SEG oXo
event &) y [ — ]| T1LEDlightsin [ 7] ;s
[: Stop pressing the key when S 4
17 b§} Press this key. SEG oo
(four times) [Z‘ appears 4 D
The last digit _1_ flashes. Q
R S 73
Press this key o 50.080 0.00 is displayed. D #
19 bs} first, and then, oyl
pressthiskey. | |~ — — | 70
20 | Press key 8.5 51} 1 time svent 2}’:
' ON is set to 0 min. AN
{5« - Press this key o.on0 37.00 is displayed. 4
21 | [l] oo
)| first, and then, A AN
press this key. —NEERLE.
29 8.5 84 T1time event §>'D
Press key. - = ~ || OFFissetto37 mir. PAS
-t [ O
Repeat 16 to 21 [0 0 sec T2 time event %};
23 v | ONissetto1min. =0
Ste S. PreSS ENT hey B o B ) .
keyF.) te 21 LED OFF is set to 7 min. 78
| Repeat 16 to 21 o000 sgc T3 time event %}_0
2 g ON is set to O min. .o
steps. Press | = = : :
key. L T3 LED OFF is set to 7 min. 7N
Repeat 16 to 21 o.o058 sec T4 time event %>_0
25 : =1 ONis setto 0min. S
steps. Press = - g. i -
key. H.4 U\, 5 OFFissetto4 min. 7N
SEG
< _ o1 4 is displayed in| & S 0
PID 26 | (8] Press this key. Since segments 1 0 4 apply to ‘?’\‘:’
E 1 group, go to segment 5.
- 4
&)
21 “ Press this key. SEG -
& Y {11 | 5] isdisplayed. 7 N
- PID S #
28 | Press [« | key. -
ooool 1 flashes. 720\
ot ot d .
$A . U No.2 PID group is set to S
29 | [0 Press this key. =i
< o002 segment 5. 7S
No.2 PID group is applied to
Repeat 27 to 30 2 4 segment E?to 69 pp S o
30 steps. Press 5 No.3 PID group is applied to ‘2‘-1:’
key. segments 7 t0 9.

56




Step

Display

Display

of profile|
o5, 3.5 (guaranteed soak) and N0
Guaran 31 Dg} r Press this key. . e oxo
teed soak ~o are displayed in . VAR
@) 9.5. SEG N4
32 <~ Press this key. Display [—,_] ' -;,;:_c,
(fourtimes) | | n = | — 7N
2.5 m>__l
33 Press |ew key . -yio
8 7S
5.5 W,
34 D§1 Press this key. _ -}ii_-c
HEs 7N
2.3 Guaranteed soak is set in S 2
35 eNT - r::
Press . key. u £ 5]/ segment 4 09{%
PV 36 # - 7.5 £ Al pystart YES or NO may be set f}":
event @1 Press this key. in an optional segment. VAN
[ m R e T
(=~ N 4
37 | Press key. — -0}.:_5
T
[ S g TR ]
[ R = o 1 N 4
38 17’Press this key. — -
S &5 7
P 8
39 e | Key. YES is set for PV start. -io
Press y [N =g = ! 7N
o R wi— |
moo o . ] ] ) Q8
% =L = =1 Since nocycle is required, O is
~ 40 _ . . -y
Cycle J Press this key. 7| set 2’.%
i:‘ Programming ends. After S 2
41 — verifying with [0xX3] keys again, )

press key.
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(5) DCP211 program work sheet

Program No.

Preparation date:

Instrument name/product name

Set point

(Unit )

Time (minute/hour)

Segment item

16 17

19 20

i Upper-
| ahoay | S P

SP time

! Lower !
. display |

¢ Upper- !
\ display

Event No.1

! Lower- |
i display !

¢ Upper-
. display

EventNo.2 —

i display :

Lower- |

i Ypper- !
} display
. Lower-
1 dispiay

Time event
No.1

i OFF

Time event
No.2

. Upper-
i ; ON

| Gy OFF

\ Upper- |
. display

Time event
No.3

ON

Lower-

i OFF

Time event

{ dhay | ON

No.4

| s, | OFF

PDgroup idmw Pid| 1
selecon g g || e e e e
GSOAK  idmigs.) o
setting T2 S 1t e ey N
PV start PseR e e e
setting SEs
o , ifHCe
Cycle setting e e 0 s S A BN




WORKSHEET FOR DCP211 SETUP, PARAMETER

AND PID VALUE SETTING

Client Mode! No.
D LC I P l ) I 111 I l [ ] ‘ \ [ ] Application Engineer
Sal
Equipment Name © Product Name : Tag Name Date
1. Setup
Indication, set poinl Indicat on, set point
No. value at the delivery llem Client's set point No. value at the deiivery Item Client's sel point
time from factory time from factory
Key lock Type of main output
[ ELE No koy lock C ! D- o2l ]o: my =
1: P change is not = 1:SP *
1 1 allowable. : 12 =7 | Current oulput type only is
= | |2 : Setting data are nol o | | displayed.
changeable.
3: DL?P key only is change-
abe. Setting of SP4mA — S
- ~1999 to +9999U [ o :"J
[ unit Displayed only when 1in C12. e s e e
' c c | |0 Centrigrade (°C) r ¢ 13 Current output type only is
2 -1: Fahrenheit (°F) S displayed.
I i3 1 | T/C and RTD inputs only are [:]
displayed.
_ Setting of SP20mA _
Z ¢ Y| | -1999 to +9999U ooy
= ey Control action = = 14 Displayed only when 1in C12. A
| = 0 : Reverse aclion S - Current oulput type only is
- () ™
3 —— ————1 11 Direct action = - i 0o displayed.
5 I
5]
Type of auxiliary output
o 1 Glloim G
- MV al PV overrange 15 - = 1: 8P
C Y | |0 Not provided c L T ] | isplayed only when auxiliary
4 1 : Provided < output is provided.
Selling of auxiliary output —
‘ T 1 &]|m C ! &
Setting value at PV overrange 1 -1999 to +9999U
r G | |00t 1000% r = '~ | | Displayed only when auxiliary :
5 (Time proportional type) L outpul is provided.
S ~ -10.0to +110.0%
S . {Current output type)
Displayed only when 1 in C4. Setting of auxiliary output
! 71 |2mA c ! a
o 0o 12 (TXC) 17 -1999 to +9999U
| C S 1 |2010 35 RTD) c I ] | Displayed only when auxiliary
6 40 to 45 (Linear) LR output is provided.
1
. ing of B
=7 o Display at programming o T
. . [ ' O | EV12 = | [
= = Linear PV d | point = = 18 410 : Displayed —
{ H 7 | | position Hl H - 5, 1 1 Not displayed :]
I R 1]
| "
] ot = . .
[J—. et 1= . —_ ., | Display at programming of T1 —
! | | C 7 G]|om £ s
2= [ - j 19 — 0 : Displayed S —
Linear type only displayed.
Display at prc ing of
— Linear PV lower-limit c oz splay al prog o PO} -
C &1 |-1999 to upper-limit U c g 20 = S | GSOAK  0:Provided = ==
8 Linear type only is displayed. = 1: Not provided
o "
Display at prog ing of PV
-2 ! slart, cycle, and pattern fink. o2 !
Linear PV upper-limit e e 0: Ncg; e ’dedpa L c !
~ < imi ~ 21 : provi
r S 1 | Lower-limit lo 9999V C 9 =71 | 1 : Provided
9 Linear type only is displayed. [
= = Ce ication address
‘ o 0, -~ o |
TR SP limit lower-limit — 5 22 L cc 110254 £ ¢
[ B 0% to upper-limil of range Y B l—‘ — Displayed only when
1 - 5] c ication is provided.
5] L 1
— Cc icalion speed
= 2| {0 : 9600 (BPS) =
SP limit upper-limil [ £ ¢Z3 1 4800 - £ 2
C H H Lower-limit 10100% of range C ! H B - 2. 2400 [:
" » Displayed only wh
33 1 A

communication is provided.




tndication, set point Indication, set point
No. value at the delivery tem Client's set point No. | value at the delivery em Client’s sel point
time from factory time from factory

= Ce ni ation code PR - Alarm display
r L1 |0 : 8bits, even parity bit, oo Y £ (¢ E|o: Displayed = =
1 stop bit — 1 : Not dispiayed
1 : 8 bits, not parity bit, -
24 o 2 stop bits 28 ¢
Displayed only when
communication is provided.

ny

R

H

PV display - Time uait of program —
£ 2 & ||1: Displayed T £ &2 9| |{o: minmr [r= ]
2% 2 : Not displayed 1 : sec/min
5] |* vadaloaran 1] 1]
fixed at 0% of range.
y © 29
Time display —
£ & 7| |o: Segment remaining time r 2 3
27 1 : Operation progress lime

U

I A S A IS A A I A I A A A IS I AL A DA A A A A DA D CH IS D OO OO OO

2. Parameter

Indication, set point Indication, set point
No. value at the delivery ltem Client's set point No. | value at the delivery llem Client's set point
time from factory time from factory
Program protect ON/OFF control differential
P - & | |0: Proteclkd P -k c 4 | £ F G qpou ! derenta d | F F
. i D
1 1 : Not protected 8 Displayed only in 0D, and 6D - !
e types.
[ ] [ s] 1
PV filter constant ————r —-——— | Seleclion of event 1
£ ! L & ||00to1200sec. = R E & I 0 : PV (Direct) c & !
2 1 : PV (Reverse)
P 9 - = 2 : Deviation (Direct)
[ o 3 : Daviation (Reverse)
4 RUN
§ : READY
PV bias 6 : END
o & ! F||-100t0+100U e s ! R

- Event 1 hysteresis —
i - | | T L LEN
j] 10 -

SN SP bias
S & ¢ F||-50t04+50%FS S & I A
4 - 3 Selection of event 2
— s = 2 0 : PV (Direct) c - &
5 1 £ L 1 Py ez £t <
" ~ ] 2 Deviation (Direct)
o 3 : Devialion (Reverse) (___:l
G.SOAK 4: RUN
9 ¢ & 010 100U 2 8 & d 5 : READY
g | L d 2 6: END
c
| o pT—
HoY o5 )|l H 495 ¢
Time proportional output cycle 12
c T EEERIR [ - E—
6 hat 1 to 60 sec. (Voltage type) -

PID operation initialize al

— 0D and 6D types only are
] displayed.
-~ P 0 d||advace » -~ F ! d
Manipulated variable change _ 0 : PID operation is not

- C ¢ 1] limi - C 13 o initialized.
; 12 = =1 00101000 (Every 05 sec) b 5 ] | 1 : PID opesaion i infialized.




3. PID constant setting

Indicalion, set point

Indication set point

No. | value at the delivery item Client's set point No. | value at tte delivery ftem Client" ;
lime from factory time from factory © ent’s sel point
" 0: ATis not exacuted —————— | Manipulated variable lower-
At 1: Method 1is executed by | | A & o H - 2| |umit2 c H - 2
1 2 :‘Tm 2 b Lower-limit 1o 100.0%
i~ : Met is executed by — (Time proportional)
o ATkey. el lf 0 8.0 Lowe(glimit 1 no‘o;aa :
. urrent output,
Displayed only when auto . -
' tuning is provided. or Displayed when P -2 .0
i 5.3
Proportional band 1
Qo - ! 110010999.9% £ -
2 (Time proportional) — M | reset 2 —
/ [ — 0.110 999.9% -~ £ - e 0:0 o 100.0% - £ _ C—,
¢ oo, o (Current output) 13 Displayed when P -2 # 0
[ s 5.g]™"° 7]
- U .U
Integral time 1
] [ 1 .
Displayed when P - 13 0 Proportional band 3
3 o 2 - 3| 00t09999% ) - 3
oo A1 |0110999.9%
IO 8.5 (Current output) :
Derivative time 1
0 to 1200 sec.
Displayed when P~ 1 £ 0 Integral time 3
4 ! - 3| 0103600 sec. ! - 3
& [ 1]
o
Manipulated variable lower-
Lo« ] imity oo —
°© < ! 0.0 to upper-limit % o _c ' 3 Derivalive time 3 S5
5.5 |dasiee ERENED} 0300 NN | I
5 [ ] -10.0 to upper-limit % 16 isplay
(Current output) P
or Displayed when P - 1 # 0 9]
- 1 0.0
: Manipulated variable lower-
: o L - Z]|imz o L - 3
Manipulated variable upper- 0.0 tc(»T upper-limit ional
H - ! limit 1 o H - !} y ime proportiona
= = [Loverimtte 00 —— ||~ .51 |0 iowoorimt
6 {0 0.0 | Lowertimitto 110.0% [:_J or Outputted when P - 3 # 0
(Current output) =
or Outputted when P - 1 £ 0 = R ¥ ¥
i 0.0
- Manipulated varaible upper- ”
H - = limita - 2
M | reset 1 E - Lower-limit to 100.0 o ! o
- - g i rtional)
- o . g 10.0
7 a1 g enpore 18 . o unent oulput
S 0.0 [: or Dispiayed when P -3 # 0
LI ¥ R ¥
Proportional band 2
oo P -0 v—
8 0115 0m g o - £ - 3| |ooto1000% - £ - 3
i O 0.0 (Current output) :’ 18 Displayed when P ~ 3 # 0
S E.’, D and| #0
Integraf time 2
H - & | |00 3600 sec. ! - 2
9 Displayed when P - 2 0 AP ﬂo °p°(/m°n - —
= itial M i 0 v C
e 20 0.0 to 100.0% —
I ] Dispiayed, if at least one
i P« 0 out of 1 to 3 groups.
Derivative lime 2 B
- 0 lo 1200 sec. d -
10 d e Displayed when P -2 # 0
]
[¥]
Manipulated variable iower-
! - limit 2 ' - =
e v e 0.0 10 upper-limit % @ - c
(Time proportionai)

2

(Current output)

Displayed when P -2 # 0




General PID Actions
1. Proportional band P

(1)

(2)

(3)

When the proportional band is wide, an overshoot is
difficult to occur on arrival at the set point, but an of-
fset from the set point is produced. When the propor-
tional band is narrow on the contrary, an overshoot
occurs and the control amplitude is waved as in on-
off action.

When the proportional band is narrowed, the follow-
ing effect appear.

o The offset is reduced.

© When the proportional band is minimized, the maxi-
mum and minimum control outputs are repeated,
and the output amplitude is maximized.

The offset is also minimized.

In electric furnaces, the proportional band may be
generally set to narrower than about 10%.

2. Ingeral |

M

(2)

(3)

The integral time functions in such a direction that the
offset caused by the proportional control is eliminated
as the time elapses.

If the integral time is shortened to eliminate the of-
fset in a short time, the derivative action is intensified
and the control is disturbed on the contrary, thus caus-
ing a hunting.

Therefore, change over the integral time from a
long value to a short value, and find an optimum con-
trol constant.

As the integral value is shortened, the following ef-
fects appear.

°© The offset is reduced more speedily.

© The control output amplitude is increased, thus
causing a hunting.

In electric furnaces, the integral time may be generally
set to shorter than about 150 sec.

3. Derivative D

M

(3)

(4)

The derivative time functions to output a large manipu-
lated variable against a sudden disturbance, and
thereby restore the control to the original.

When the derivative time is made long, the large
manipulated variable is activated for a long time, and
therefore the control is caused to be disturbed on the
contrary.

Therefore, change over the setting of the deriva-
tive time a short value to a long value, and find an op-
timum control constant.

As the derivative time becomes longer, the following
effects appear.

o Both the control output amplitude and time become
smaller little by little. :

o The derivative time adjustment has no effect on the
offset correction.

In electric furnaces, the derivative time may be
generally set to longer than about 30 sec.

A optimum derivative value is generally about 1/4 of
the integral value.

P control action
100%

Output

100

— Range

7Y
Set point

P controf effact
Proportional band is set to narrow value

| control action

100% Integral time is set to short value
-]
=
8
' Integral time is set to long value
0
— Time
| control effect
Integral time is set to short value
SP M= - ==
Set point
Integral time is set to long value
D control action
100%

Derivative time is set to long value

Derivative time is set to short value

— Time
D control efiect
Derivative time is set to long value

SP M-----
Set point

Derivative time is set to short value

Proportional band is set to narrow value

Proportional band is set to wide value
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