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Instrument System Utilized CPU for Batch Process Plant
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Recently, batch process plants, which can be accepteble for diversifing needs from customers
in chemical, pharmaceutical and food industries, are moe popular than continuas process plants

being suitable for larger amount of production.

We have successfully constructed many these multi purpose batch process plants using
special control system with a micro or mini computer. To save manpower and to improve
uniformity and yeald of the products, the moot suitable control system of the multi purpose
plant shoald be selected. This report covers a few example of contlol system with a conputar

we have experienced.
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Table 1 Factor of digital control

An object | Analog system—Conversion—Digital system — Conversion —> Analog system

Time
Data

| Continuity time Sampler Separation time Electrode holder Continuity time
; Analog value

A/D Digital value D/A Analog value
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pm) AR EIND, HRHEHAEREY KT 5.
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able 3 Parameter setting example

Jvekao—-5— (PC)

(BH®EYI NI =7

Patern No. 05|
! i : i i N
120°C : ! ! ' i ! !
7 ' i H ¢ | H 1 B
1 1 i I !
' ! | 1 h [ i
100 — 1 H } ! \ ) : B
: : - ; : i i
n 1 ! : : i ! 1
1 H ' | ! | ! 7
i ; ; i ! : '
- 1 1 [l i I n
t 1 i ! '
1 t H N i i t
) ! : H H ] ]
- ) ; 1 ! § ! 1 .
i 1 1 i 1 1
' H ' ! H | !
1/ v + & 0 1 RS
1 1 1 r N
0 ' ; ; i i | i
0 (%) T I ]
Step No. T [ 2 3 | 4 5 6 [ 7 8
Set value |C 60 60 100 110 110 80 80 25
Setting time B 20 40 30 30 90 60 40 40
PID constants 1 2 1 4 4 1 5 1
Qutput limitter 1 I 1 1 1 1 1 1
Absolute value signal 3 5 3 3 3 3 6 3
Deviation value signat 3 1 3 2 1 2 2 3
Real temperature
compensation range 8 3 3 3 3 3 3 3
To repeat
Time signal 1. 9 9 9 9 9 0 0 0
Time signal 2. 0 0 0 0 0 [4} 0 [1}
Time signal 3. 0 0 0 0 0 9 9 9
Time signal 4. 0 0 0 0 0 0 0 0
Time signal 5. 0 0 0 0 0 0 0 0
Time signal 6. 0 0 0 0 0 0 9 0
Time signal 7. 0 0 0 0 0 0 0 0
Time signal 8. 0 0 0 0 0 0 0 0
Time signal 9. 0 0 0 0 0 0 0 0
Time signal 10. 1] 0 0 0 0 0 0 0
4. 3 AA3IYEa2—%2— (svaY) +7RITITTN
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WHMEDOY 7tV 2 7IRED, Y aVvEFERLED
Y1rr~NVYRT AT, flEE eSS s vy be—
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P (%)| rn |aer® L (%)[H(%)| A1 | Az | Dy | Dz | ON | OFF
5| 0.5 3.0] o.0f00.0| 00| 9| 5| s T‘"""""'"i
' ]
0 | 40| 0.7] 20{980( 10| 00| 7 | 7 ; i
E ; Tilling material
1
10 1.0| 1.5| 5.0(95.0] 120 115 10 10 Vateral i l
10 0.5| 1.5{10.090.0| 130} 125| 15 15 E
1 SFL
10 4.0 1.5 65 55
85 7%
M
. All ON
All OFF
Real temperature orw| Sensor correction
ompensation range 3CC) S 0.0 1BL
Naiting time Output variation
et value 10 | rate %) 40.0 g5 T~ -}
Fig. 5 Flow sheet
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Fig. 6 XICA-101 Conceptual drawing for rpm control
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Fig. 8 System flow drawing
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XICA-101
Data sheet for single loop controller

Data name Remarks

X1 Input rpm (xpm)

Normal

Analog X2 Input torque (kgm)

X3 Input reactor temp. (C)

input X4 Delay signal to torque (kgm)

Controller set 1:0'1 I\fo. 1 setting torque 3.00
Output tracking mode P02 | No.2 setting torque 13.80
P03 No. 1 setting temp. 265.00
Deley signal to torque P04 No. 1 setting rpm 15.00
(X2—delay—X4) 105 No. 2 setting rpm $0.00
P06 No. 3 setting rpm 12.00
Judgement PU7 | Setting power 13.50
of start Computational | P08 |  Setting torque for reaction end 12.00
(Di1) parameter P09
P10 Set value for power alarm 19.50
Reset for P11 Set value for time constant 5 sec
reasction stop JUdEemellt of Pi2 Jud; t rpm for reaction end 25 rpm
1 X 4"‘2“’1_';;3361&3_1 P13 No. 2 setting temp. 272.00
aE= (Dod) A P1¢]  Hight output limiter 0.998
Pl5 Low output limiter 0.002
P16 I constant 5.04
) S| is .02
Judgement of Constant i(:)l, gy"‘er?s'j 0.02
1 internal flag value i ata_: 1.00
<———@02 X4< P2—Do5=1 K03| Data : 0 0.00
) (Dob) Analog Y1 Manipurated output
output :g
P04—AY . Dil Reaction start signal
K03—Do5 Store to output- Degital Di2 | Resct signal
(0.00) tracking resister input o T
3
- X42P01 igl P i e
Degital Doll lh},hlv alarm f({r ibnormal power
output Do?2 Reaction end signal
X4 < P01 Do3
K02—Do5 }nterual Du«—l
(1.00) lag Do3
- X4 < P02
 Comparison > P05—A9
A X4 2 P02
- X3 < P03
Comparison
X3 = P03 K02—Dod
[K03-Do2 P06— A9 Power const
K03—Do4 (Store to output- calculation
tracking resister) (P07/P16/X4—A9)
X1 2zP12

Comparison

X1 < P12

X3

Comparison
X3 =zP13

<P13

N X4 < P08 i P=KXNXT
Comparison P=1/971 1080 X 100
X4 = P08 1 P=110.88 H

: Yoru
¢ K constant (P16)
i P16=110.88/22

Finish of reaction
(K02—Do?2)
13

>
K03—A9

(Store to output-

tracking resister)

i PI6=504 i

Judgement of
high alarm
(Hysteresis=KO01)

Ko3-Dol ] F16

P16x X1xX4 =2 P10

K02—Dol

Power alarm

xX1x X4 <P10

(X1 input)

>
ll Basic control module |
1

Qutput limiter
(MV—-High limiter| P14{)
(MV—Low \l’irlniter P15])

|

A9—Al6
(Set value is setting at A16)

End

BTE 7w/ 7hn7u—Fx—t
Yig. 7 XICA-101 program folw chart

19 TR
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BOE 749 7EES BUOE 77749 7EEN
Fig. 9 Example of graphic scope Fig. 10 Example of graphic scope
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HaT7 v 7T B OEBEAFIRES T HLEND B
CPUFRIFE sy 2 7 i, CRT2HIIERBITENA
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» %o

WHIE 2 Y 2 —Z2TEY 7 b T 2 7Dy 7 — I
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