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Example 7.6 Simple Batch Control
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0 [ NOP —
Start/stop/pause. Start prevented if reset in progress.
Start pushbutton Reset pushbutton Stop pushbutton
START_PB RESET_PB STOP_PB Process running
<Local:1:l.Data.0> <Local:1:l.Data.2> <Local:l:l.Data.1> Step_8 Run
1 JC == JE J /=
JC I JC =
Process running
Run
JC
JC
Process running
Run Step_1 Step_2 Step_3 Step_4 Step_5 Step_6 Step_7 Step_8 Step_1
2 1 E 5 /s 5 /e 5 /e 5 /e 5 /e 5 /e 5 /e 5 /e L
Step 1 - Prestart checks
FIC101 process FIC102 process
Reactor vessel level variable variable
Step_1 LES LES LES
3 J F Source A LT104 Val Source A FIC101_PV Source A FIC102_PV
0.0 0.0 0.0
Source B 0.1 Source B 0.1 Source B 0.1
FIC101 flow FIC102 flow
accumulation accumulation
EQU EQU Step_1 Step_2
Source A FIC101_ACC Source A FIC102_ACC U L
0.0 0.0
Source B 0.0 Source B 0.1
Step 2 -Add A
FIC101 flow
accumulation
Step_2 GEQ Step_2 Step_3
4 1k Source A FIC101_ACC u L
0.0
Source B INGA_Des_Amt
0.0
Step 3 - Wait for A shutoff
FIC101 process
variable
Step_3 LES Step_3 Step_4
5 1k Source A FIC101_PV u L
0.0
Source B 0.1
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Step 4 - Add B
FIC102 flow
accumulation
Step_4 GEQ Step_4 Step_5
6 1 F Source A FIC102_ACC u L
0.0
Source B INGB_Des_Amt
0.0
Step 5 - Wait for B shutoff
FIC102 process
variable
Step_5 LES Step_5 Step_6
7 1k Source A FIC102_PV u L
0.0
Source B 0.1
Step 6 - Agitate fast for desired minutes.
Agitator timer
Step_6 CPT
8 1k Dest Agit_Tmr.ACC
0
Expression  AGIT_Time*3600000.0
Agitator timer Agitator timer
TON Agit_Tmr.DN Step_6 Step_7
Timer Agit_Tmr —CEN J F u L
Preset 30000 —CDND)—
Accum 0
Step 7 - Drain Tank
Reactor vessel level
Step_7 LES Step_7 Step_8
9 1k Source A LT104_Val u L
0.0
Source B 0.1
Step 8 - Unlatch Run
Process running
Step_8 Run Step_8
10 1k =/ [£ u
Conversion of level measurement
Reactor vessel level
CPT
11 Dest LT104_Val
0.0
Expression  ((LT104 Meas-0.0)/(100.0-0.0))*(15-0)+0
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Reset of accumulators in prestart step

FIC102 flow
accumulation

FIC101 flow
accumulation
Step_1 MOV
12 1 F Source 0.0

Dest  FIC101_ACC

MOV

Source 0.0

Dest FIC102_ACC

0.0 0.0
FIC101 setpoint moves. Set to -2.0 except when filling A
FIC101 setpoint
Step_2 MOV
13  E Source INGA_Des_Flw
0.0
Dest FIC101_SP
0.0
FIC101 setpoint
Step_2 MOV
14 < / [ Source -2.0
Dest FIC101_SP
0.0
FIC102 setpoint moves. Set to -2.0 except when filling B
FIC102 setpoint
Step_4 MOV
15 J F Source INGB_Des_Flw
0.0
Dest FIC102_SP
0.0
FIC102 setpoint
Step_4 MOV
16 </ [e Source -2.0
Dest FIC102_SP
0.0

Valve controls

Process running

Step_2 Run <Local:2:0.Data.2>
17 1 JC
1 C JC

XV101 open control
XV101_OPEN

Process running
Step_4 Run

XV102 open control
XV102_OPEN
<Local:2:0.Data.3>

T 1
18 1 C 1 C

Process running
Step_7 Run

XV103 open control
XV103_OPEN
<Local:2:0.Data.4>

T 1
19 1 C 1 C
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20

21

22

23

24

25

26

Pump controls

Outlet pump motor

control
Process running P103_RUN
Step_7 Run <Local:2:0.Data.5>
1 JC
1 C JC

Agitator controls

Agitator slow

control
A105_SLOW
Step_4 <Local:2:0.Data.0>
=lis
Step_5
I
JC
Step_7
I C
JC
Agitator fast
control
A105_FAST
Step_6 <Local:2:0.Data.1>
1
1 C

PID Trigger Timer

PID_Tmr.DN TON
= / [ Timer PID_Tmr —CEND>——
Preset 250 —(DND>—
Accum 0
FIC101 Loop
Handle SP and PV variables
Run controls the mode
PID_Tmr.DN PID
J F PID FIC101

Process Variable FT101
<Local:3:l.ChlData>
Tieback 0.0
Control Variable FY101
<Local:4:0.ChOData>

PID Master Loop 0
Inhold Bit 0
Inhold Value 0
Setpoint 0.0
Process Variable 0.0
Output % 0.0
Process running
Run FIC101.MO
u /fn

FIC101 process

variable
MOV MOV
Source FIC101_SP Source FIC101.PV
0.0 0.0
Dest FIC101.SP Dest FIC101_PV
0.0 0.0
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FIC102 Loop
Handle SP and PV variables
Run controls the mode
PID_Tmr.DN PID
27 J F PID FIC102
Process Variable FT102
<Local:3:l.Ch2Data>
Tieback 0
Control Variable FY102
<Local:4:0.ChlData>
PID Master Loop 0
Inhold Bit 0
Inhold Value 0
Setpoint 0.0
Process Variable 0.0
Output % 0.0
Process running
Run FIC102.MO
28 < /[
FIC102 process
variable
MOV MOV
29 Source FIC102_SP Source FIC102.PV
0.0 0.0
Dest FIC102.SP Dest FIC102_PV
0.0 0.0
Flow accumulators
Accum_Tmr.DN TON
30 = /[ Timer Accum_Tmr —CEND—
Preset 1000 —CDND>—
Accum 0
FIC101 flow
accumulation
Accum_Tmr.DN CPT
31 5 F Dest FIC101_ACC
0.0
Expression FIC101 ACC+FIC101.PV/60.0
FIC102 flow
accumulation
CPT
Dest FIC102_ACC
0.0
Expression FIC102 ACC+FIC102.PV/60.0
(End)
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