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MAST

Specific properties

Configuration Cyclic
Task period configuration 0
Watchdog time configuration 250
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Main :

[MAST]

Dogwood Valley Press, LLC,

Project: Example 7.6

1 2 3 4 5 6 7 8 9 10 11
1 Example 7.5 Batch Control Copyright (c) 2011, 2023 Dogwood Valley Press, LLC
2
3 Start/stop/pause. Start prevented if reset in progress.
4
START_PB RESET PB STOP_PB Step_8 Run
5 [/ E [ /] ()
[ [ [ 171 \/
6 _|Run
Run Step_1 Step_2 Step_3 Step_4 Step_5 Step_6 Step_7 Step_8 Step_1
7_|I I/T I/ I/T I/T I/T I/T / I/T (s
[ [ [ [ 171 [ [ 17 [ \
8
Step 1 - Prestart checks
9
1 .2 .3
10
LT LT LT
Step 1
ll EN ENO |— EN ENO |— EN ENO |—
12 LT104_VAL —IN1 ouT FIC101_ PV —IN1 ouT FIC102_PV —{IN1 ouT
13 0.14IN2 0.1-IN2 0.14IN2
14
4 5
15
EQ EQ
16 EN ENO |— EN ENO |~
Step_1 Step_2
17 FIC101_ACC —IN1 ouT FIC102_ACC —IN1 ouT ( R) ( S)—
18 0.04IN2 0.04IN2
19
Step 2 - Add A
20
.6
21
GE
Step 2
22 |’7 EN ENO |—
23 Step_2 Step_3
- () (
FICI01_ ACC —-{IN1  OUT \R) \S )—
24 INGA_DES_AMT —IN2
25
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Step 3 - Wait for A shutof f
26
7
27
LT
Step 3
28 l’i EN ENO |—
29 Step_3 Step_4
FICI01PV —IN1  OUT ( R} \S
30 0.14IN2
31
Step 4 - Add B
32
.8
33
GE
Step 4
34 |’7 EN ENO |—
Step_4 Step_5
35 FIC102 ACC | IN1  OUT ( R) ( s )_
36 INGB_DES_AMT —IN2
37
Step 5 - Wait for B shutof f
38
9
39
LT
Step_5
40 Ii EN ENO |—
Step_5 Step_6
41 FIC102_PV —{IN1 ouT ( R) ( S )—
42 0.14IN2
43
Step 6 - Agitate Fast
44
Agit_Tmr
45
TON
46
Step 6 Step_6 Step_7
47 [ (Rr) (
| mee (R—s)—
.10 11
48 PT ET|-
MUL REAL_TO_TIME
49 EN ENO EN
50 AGIT_TIME —IN1 ouT IN
51 3600000.0 —IN2
52
Step 7 Dump Tank
53
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12
54
LT
Step 7
55 Ir EN ENO |—
Step_7 Step_8
56 LT1I04 VAL -{IN1  oUT (R) (s )—
\/ \
57 0.141IN2
58
Step 8 Unlatch Run
59
Step 8 Run Step_8
60 [ [/ (R
[ [ \RJ
61
Conversion of Level
62
.13
63
INT_TO_REAL
64 OPERATE —|
EN ENO W::(Tmpmloooo.o)qs.o; [
65 | T104_MEAS ] IN OUT |-TmpR
Reset of accumulators in prestart step
66
.14 .15
67
MOVE MOVE
Step 1
68 |’7 EN ENO EN ENO —
69 0.0 IN OUT [—FIC101_ACC 0.0—IN OUT |-FIC102_ACC
FIC101 setpoint moves - normally -2 moved in. Only in step 2 is setpoint set to
70 desired flow.
.16
71
SEL
72 EN ENO |—
Step_2
73 li G OUT |—FIC101_SP
74 -2.04INO
75 INGA_DES_FLW —{IN1
FIC102 setpoint moves - normally -2 moved in. Only in step 4 is setpoint set to
76 desired flow.
17
77
SEL
78 EN ENO |—
Step 4
79 |’7 G OUT |—FIC102_SP
80 -2.0INO
81 INGB_DES_FLW —IN1
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82
Valve controls
83
S 2 R XV101_OPEN
sall 1T 1 ()
[ [ \
Step_4 Run XV102_OPEN
85 | | ()
[ [ \
Step_7 Run XV103_OPEN
86 | | ()
[ [ \
87
Pump controls
88
Step 7 Run P103_RUN
89 [ | ()
[ [ \
90
Agitator Controls
91
S 4 A105_SLOW
927 ()
[ \
93 Step 5
94 Step 7
Step 6 A105_FAST
95 [ ()
[ \
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PID_Loops : [MAST]

1 2 3 4 5 6 7 8 9 10 11
FIC101 Flow Loop
1
FIC101_SMPL
2
SAMPLETM
3 EN ENO |-
4 T#250ms — INTERVAL Q
FIC101
5 4—{ DELSCANS
PIDFF
6 EN ENO |-
7 FIC101_PV —pv ouTD -
8 FIC101_SP —{sp
9 —FF
10 —RcPy MA O |-
Run
11 I MAN_AUTO INFOI—
12 FIC101_PAR —|PARA STATUS |
13 TR
14 m®s
15 FIC101 CV - OUT ———OUT |
16
Scale PV to units, descale CV to analog output
17
.1 FT101_Scale
18
INT_TO_REAL SCALING
19 EN ENO EN ENO |—
20 FT101 -{IN ouT IN OUT |-FIC101_PV
21 FT101 PA —{PARA STATUS |-
22
FY101_Scale 2
23
SCALING REAL_TO_INT
24 EN ENO EN ENO |—
25 FIC101_CV —IN ouT IN OUT |—FY101
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26 FY101 PA -{PARA  STATUS
27

FIC102 Flow Loop
28

FIC102_SMPL
29

SAMPLETM
30 EN ENO
31 T#250ms | INTERVAL Q
FIC102
32 4_{ DELSCANS
PIDFF
33 EN ENO |-
34 Fic102_PV - pv ouTD
35 FIC102_SP | sp
36 e
37 —RcPy MA O |-
Run

38 I MAN_AUTO INFOI—
39 FIC102_PAR —{PARA STATUS [—
40 TR
41 —TR_s
42 FiIc102_.cv {out—— out
43

Scale PV to units, descale CV to analog output
44

3 FT102_Scale
45

INT_TO_REAL SCALING

46 EN ENO EN ENO |—
47 FT102 -{IN ouT IN ouT |~Fic102_Pv
48 FTI02_PA —{PARA  sSTATUS |-
49

FY102_Scale 4
50

SCALING REAL_TO_INT

o1 EN ENO EN ENO |—
52 FIC102_CV - IN ouT IN OUT |—FY102
53 FY102_ PA {PARA  STATUS
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10

11

54

55

56

57

58

59

60

61

62

63

64

Flow accumulators

Accum_Tmr.Q

/

Accum_Tmr.Q

Accum_Tmr
TON

IN Q-

T#ls | PT ET

li OPERATE —|
FIC101_ACC:=FIC101_ACC+FIC101_PV/60.0;

OPERATE —|
FIC102_ACC:=FIC102_ACC+FIC102_PV/60.0; [
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FAST

Specific properties

Configuration Periodic
Task period configuration 5
Watchdog time configuration 100
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EvtO <I1/0 Event>
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Cross References

Application:
Addresses
[Object [Referred into [Location [Usage
Variables or FB instances
Object Referred into Location Usage
A105 FAST Main : [MAST] (95, c:5) W
Al105 SLOW Main : [MAST] (192, c:5) W
Accum Tnr PID Loops :[MAST] (59, c:1) R
(:62,c:1) R
(57, ¢c:3) FC
AGIT TIME Main : [MAST] (: 48, c: 2) R
Agit_Tmr Main : [MAST] (I: 45, c: 8) FC
FIC101 PID Loops :[MAST] (.5, c:5) FC
FIC101 ACC Main : [MAST] (67, c:3) W
(15, c: 3) R
(21, c:3) R
PID Loops :[MAST] (62, c: 4) R
(62, c: 4) W
FIC101 CV PID Loops :[MAST] (.5, c:5) RW
(23, c: 2) R
FIC101 PAR PID Loops :[MAST] (.5, c:5) R
FIC101 PV Main : [MAST] (10, c:5) R
(.27, c:3) R
PID Loops :[MAST] (.5, c:5) R
(18, c:5) W
(62, c: 4) R
FIC101 SMPL PID Loops :[MAST] (L2,c:2) FC
FIC101 SP Main : [MAST] (71, c:3) W
PID Loops :[MAST] (.5, c:5) R
FIC102 PID Loops :[MAST] (.32, c:5) FC
FIC102 ACC Main : [MAST] (. 67, c: 6) W
(15,¢c:.7) R
(33, c:3) R
PID Loops :[MAST] (. 64, c: 4) R
(.64, c: 4) W
FIC102 CV PID Loops :[MAST] (.32, c:5) RW
(50, c: 2) R
FIC102 PAR PID Loops :[MAST] (.32, c:5) R
FIC102 PV Main : [MAST] (10, c:9) R
(39, c:3) R
PID Loops :[MAST] (.32, c:5) R
(I: 45, c:5) W
(.64, c: 4) R
FIC102 SMPL PID Loops :[MAST] (29, c: 2) FC
FIC102 SP Main : [MAST] (77, c:3) W
PID Loops :[MAST] (.32, c:5) R
FT101 PID Loops :[MAST] (18, c: 2) R
FT101 PA PID Loops :[MAST] (18, c:5) R
FT101 Scale PID Loops :[MAST] (18, c:5) FC
FT102 PID Loops :[MAST] (I 45, c: 2) R
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Cross References

Object

Referred into

Location

Usage

FT102_PA

PID

Loops :

[MAST]

(I: 45, c:5)

)

FT102 Scale

PID

Loops :

[MAST]

(I: 45, c:5)

11
(@)

FY101

PID

Loops :

[MAST]

(23, c:5)

=

FY101_PA

PID

Loops :

[MAST]

(.23, c: 2)

)

FY101 Scale

PID

Loops :

[MAST]

(.23, c: 2)

11
(@)

FY102

PID

Loops

:[MAST]

(50, c:5)

FY102_PA

PID

Loops :

[MAST]

(50, c: 2)

FY102 Scale

PID

Loops :

[MAST]

(50, c: 2)

INGA_DES_AMT

Main :

[MAST]

(21, c:3)

INGA_DES_FLW

Main :

[MAST]

(71, ¢c:3)

INGB_DES_AMT

Main :

[MAST]

(33, c:3)

INGB_DES_FLW

Main :

[MAST]

(77, c:3)

LT104_MEAS

Main :

[MAST]

(63, c:2)

LT104 VAL

Main :

[MAST]

(10, c:2)

(I 64, c.5)

(54, c: 4)

P103_RUN

Main :

[MAST]

(-89, c:5)

RESET_PB

Main :

[MAST]

(5,¢c:2)

Run

Main :

[MAST]

(L5,¢.7)

(L6,c:1)

(L7,c:1)

(.60, c: 2)

(84, c: 2)

(I 85, c: 2)

(I: 86, c: 2)

(89, c: 2)

PID Loops :[MAST]

(11, c:1)

(38, c:1)

START_PB

Main : [MAST]

(5,¢c1)

Step 1

Main : [MAST]

(L7,¢c:2)

(7,c:11)

(11, c:1)

(68, c:1)

(17, c: 10)

Step 2

Main : [MAST]

(L7,c:3)

(22, c:1)

(73, c:1)

(84, c:1)

(17, c:11)

(I 23, c: 8)

Step 3

Main : [MAST]

(L7,c:4)

(28, c: 1)

(.23, c:9)

(I 29, c: 8)

Step 4

Main : [MAST]

(.7,c.5)

(34, c:1)

(79, c:1)

(85, c:1)

(:92,c:1)

(29, c:9)

(I: 35, c:8)

Step 5

Main : [MAST]

(.7,c.6)

(40, c:1)

(93, c:1)

(I35, c:9)

SRR RN HE E R IR R R B E e e e e e e I E B e e el P S
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Object Referred into Location Usage
(41, c:8) W
Step 6 Main : [MAST] (L7, ¢c.7) R
(:47,c:1) R
(95, c:1) R
(41, c:9) W
(I: 47, c:10) W
Step 7 Main : [MAST] (.7,c:8) R
(55, c:1) R
(86, c:1) R
(-89, c:1) R
(94, c:1) R
(47, c:11) W
(I: 56, c: 8) W
Step 8 Main : [MAST] (.5, c:5) R
(L7,c:9) R
(.60, c:1) R
(I 60, c: 8) W
(56, c:9) W
STOP_PB Main : [MAST] (.5, c:4) R
TmpR Main : [MAST] (63, c:2) W
(. 64, c.5) R
XV101 OPEN Main : [MAST] (84, c.5) W
XV102 OPEN Main : [MAST] (I: 85, c:5) W
XV103 OPEN Main : [MAST] (I: 86, c:5) W
EF objects
Object Referred into Location Usage
eg Main : [MAST] (15, c: 3) FC
(15,¢c:.7) FC
eg_real Main : [MAST] (15, c: 3) FC
(15,¢c:.7) FC
ge Main : [MAST] (21, c:3) FC
(33, c:3) FC
ge_real Main : [MAST] (21, c:3) FC
(33, c:3) FC
int to_real Main : [MAST] (63, c:2) FC
PID Loops :[MAST] (18, c: 2) FC
(I 45, c: 2) FC
It Main : [MAST] (10, c:9) FC
(10, c:2) FC
(10, c:5) FC
(.27, c:3) FC
(39, c:3) FC
(54, c: 4) FC
It real Main : [MAST] (10, c:9) FC
(10, c:2) FC
(110, c:5) FC
(.27, c:3) FC
(39, c:3) FC
(54, c: 4) FC
move Main : [MAST] (. 67, c:6) FC
(67, c:3) FC
mul Main : [MAST] (: 48, c: 2) FC
mul_real Main : [MAST] (: 48, c: 2) FC
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Cross References

Object Referred into Location Usage

real to_int PID Loops :[MAST] (23, c:5) FC
(50, c:5) FC

real to_time Main : [MAST] (:48, c: 4) FC

sel Main : [MAST] (77, c:3) FC
(71, c:3) FC

Subroutines

|Object |Referred into |Location |Usage

Copyright ©2011- 2023
Dogwood Valley Press, LLC,

Author:

Dept.:

10 Cross References

Project: Example 7.6

Printed on 6/15/2023

Page: 15/15

This document is the property of Dogwood Valley Press, LLC and cannot be reproduced or released without prior authorization.




