ANY CORP INC, WORLWIDE SYSTEM AUTOMATION
LADDER LOGIC EXAMPLES EMAIL: INFO@USWCA.COM
HORACE R. CORBIN, P_.E. WCA (973) 808-0520



CODE ON THIS PAGE CHECKS OK CONDITION OF PLC AND RACKS; CONFIRMS *"NO FAULT'"™ OR ALARMS
Ladder Report
WCA SOFTWARE DEVELOPMENT
File #21 Corrosion Proj:WATER95 Page:00001 15:03:04 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAAAAAAARAAAAAAAARAAAAAA

3

3

3

3 PLC NOT IN PLC TROUBLE
3 MINOR FAULT ALARM

3

3 B146/0 B142/0

21: OOOOAAAAAAAAA /AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAA

3 3

3 3 3
3 3 3
3 3 3
3 3PLC MINOR 3
3 3FAULT WORD 2 3
3 3
3 3UAANEQAAAAAAAAAAA 3
3 A"Not Equal (A<>B)AA
3 33Source A: S:173 3
3 33 13 3
3 33Source B: 03 3
3 33 03 3
3 3 3
3 3 3
3 3 3
3 3 3
3 3pPLC MAJOR 3
3 3FAULT WORD 3
3 3
3 3UAANEQAAAAAAAAAAA 3
3 A”"Not Equal (A<>B)AA
3 33Source A: S:113 3
3 33 03 3
3 33Source B: 03 3
3 33 03 3
3 3 3
3 3 3
3 3 3
3 3RACKS 0-7 3
3 3FAULT OR 3
3 3BTQ FULL 3
3 3
3 3UAANEQAAAAAAAAAAA 3
3 A”"Not Equal (A<>B)AA
3 33Source A: S:73 s
3 33 2123 3
3 33Source B: 43 3
3 33 43 3
3 3 3
3 3 3
3 3 3
3 3RACKS 10-17 3
3 3FAULT OR 3
3 3BTQ FULL 3
3 3
3 3UAANEQAAAAAAAAAAA 3
3 A”"Not Equal (A<>B)AA
3 33Source A: S:323 3
3 33 03 3
3 33Source B: 03 3
3 33 03 3
3 3 3
3 3 3
3 3 3
3 3RACKS 20-27 3
3 3FAULT OR 3
3 3BTQ FULL 3
3 3
3 3UAANEQAAAAAAAAAAA 3
3 A”"Not Equal (A<>B)AA
3 33Source A: S:343 3
3 33 03 3
3 33Source B: 03 3
3 33 03 3
3 3 3
3 3 3
3 3 3
3 3 ANALOG INPUT 3
3 3 360 3
3 3 NOT IN FAULT 3
3 3 3
3 3 T144:0.DN 3



THIS CODE PAGE CONFIGURES, COMMUNICATES TO ANALOG INPUT MODULE; CORROSION CONTROL & MISC.

File #21 Corrosion Proj:WATER95 Page :00002 15:03:04 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

> ARARARA” /RARARARARAAU
3

3
3
3

3PLC MINOR PLC NOT IN

3FAULT WORD 1 MINOR FAULT

3UAAMEQAAAAAAAA B146/0
21:0001A"Masked Equal AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( YARAAA

33Source: S:103

33 163862

33Mask: OBFFDh3

33 OBFFDh=3

33Compare: 03

33 03

SAAAAAAAAAAAAAAY

3

3 First scan

3  of ladder ANALOG INPUT  ANALOG INPUT ANALOG INPUT

3 or SFC 371 BTW 371 BTR Rack 3 371 BTW

3  step ENABLE ENABLE Faulted CONTROL

3

3 ..s:1/i5  N151:0/15 ~ N151:5/15 ~ S:7/3 UAABTWAAAAAAAAARAAAARAA
21:0002AAAAAARA" AAAAARAAAAARAARA” /AARAARAARAARA” /AARAARAARAA” /ARAARAARAARAARAARAARAAAA Block Transfer Write AA(EN)A

3 3 3 3Mod Type: 1771-1FE3

33 3 3 12 Bit Analog InputAA(DN)

3 3 3 3Rack

3 3 ANALOG INPUT =3 3Group: 7AA(ER)

3 3 371 IN 3 3Module: 1=

3 3 POWER-UP 3 3Control Block: N151:03

3 3 3 3Data File: N147:03

3 3 N148:0/0 3 3Length: 21=

3 AAAAAAA" AAAAAAAU SContinuous: N3

3

: U

3

3 ANALOG INPUT ANALOG INPUT  ANALOG INPUT ANALOG INPUT

3 371 BTR 371 BTW 371 BTR Rack 3 371 BTR

3  ERROR ENABLE ENABLE Faulted CONTROL

3

3 . .Nisi:5/712 . .N151:0/15 ~ N151:5/15 = S:7/3 UAABTRAAAAAAAAAAAAAARAA
21:0003AAAAAAAAA" /AAAAAAAAAAAAAAAAAAAARA” ZAAAAAAAAAAAAA " ZAAAARAAAAAA” Z/AAAAAAAAAAAAAAAAA Block Transfer Read AA(EN)A

3 3 3 3Mod Type: 1771-1FE3

33 3 3 12 Bit Analog InputAA(DN)

3 3 REAL TIME 3 3Rack:

3 3 CLOCK 3 3Group: 7AA(ER)

3 3 SECONDS 3 3Module: 1=

3 3 8°S BIT ONESHOT = 3Control Block: N151:53

3 3 3 3Data File: N148:03

3 3 8:23/3 B143/0 = 3Length: 123

3 AAAAAA- AAAAAAAALONS]AAU 3Continuous: N

3 U



File #21 Corrosion

THIS CODE PAGE ROUTINE WRITES ANOLOG INPUT TO MEMORY, PERFORMS ERROR CHECK
Ladder Report

Proj :WATER95 Page:00003

15:03:05 07/01/98

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAA

ANALOG
371 BTR
DONE

N151:
21:0004AAAAAAA~

zwwwwwww

INPUT
RAW ANALOG
TANK PH

AAAAAARAAAAAAAAAAARAAAAAARAAAARAAAAAAARAAAAAARAAAAARAAAAAARAAAAARAAAAAARAAAA” Move
33Source:
33

33Dest:
33

3AAAAAAAAAAAAAAAAU

3
3
3

3PH CONTROL
3py
3

SUAAMOVAAAAAAAAAA,

A”Move
33Source:
33

33Dest:

UAAMOVAAAAAAAAAA¢

>

AAAAAARARAAA
N148:43
733
N156:13
733

LER

VROWW 00000 W e

N148:53
23683
N156:0=

33 ... 2367=
SAARAARAARAARAARAU

HI SERV
PUMP P-4
DISCH FLOW
0-2500 GPM
FIT-101

wwwwwwwwwwwww

UAACOPAAAAARAAAAA,
A[AF1]A Copy File AA
3Source: #N148:63
3Dest: #N140:33
3lLength: 63
AARAARAARAARAARAAU

wwwwwgwwwwwwww

3HI SERV
SPUMP P-4
3DISCH FLOW
30-2500 GPM
SFIT-101

3

VOO0 W WWE0NWE

SUAAMOVAAAAAAAAAA,
A" Move

WWwowwowowwoowowoowoowowwowowowowowowowowowowooowowowowonowowowowoowowowowonowowowowoowowowowonowowowowoowowoowowowowowowowoowowo

33Source:
33

33Dest:
33

SAAAAAAAAAAAAAAAAU

3

3H1 SERV
3DISCH HDR
3PRESS
3150.0 PSI
3PIT-102

3

SUAAMOVAAAAAAAAAA,

A”Move
33Source:
33

33Dest:
33

3AAAAAAAAAAAAAAAAU

3
3

SANALOG INP
3360 FAULT
3DETECT TIM

3UAATOFAAAAAAAAAAA

N148:63
03
N140:33
03

VROWW 00000 e

N148:7=3
4243
N140:4=
4273

uT
ER

wwwwwwwwwwwww

A" Timer OFf Delay AA(EN)AAAU

3Timer:
3Base (SEC
SPreset:
SAccum:

T144:03
): 1.0RA(DN)
53

03

AARAARAARAARAARAAU



ERROR CHECKING CONTINUED; FORCES VALUES TO ZERO IF OK CONDITION NOT CONFIRMED
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00004 15:03:05 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

HI SERV
DISCH HDR
PRESS
150.0 PSI
PIT-102

zwwwwwww

UAAMOVAAAAAAAAAA¢
21:0005AA[AF 1 JAAAAAAAAAAAARAAAAAAAAAAARAAAAARARAAAAARAAAAARARAAAARAAAAAARAAAARARAAAAARAAAARAAAAAAARAAAAA” Move
3Source: N33:363
3 4463
3Dest: N140:43
o A427s
AAAAAAAAAAAAAAAAU
CORROSION
CONTROL
ANALOG INPUT TANK PH
360 0-140
NOT IN FAULT AVERAGED

zwwwwwwwwwwww

T144:0.DN UAAMOVAAAAAAAAAA¢
21:0006AAAAAAA" 7 AAAAAAAARAAAAAARAAAARARAAAAARAAAARAAAAAARAAAARAAAAAARAAAARAARAAAAARAAAAAAAAAAARAAAA  Move AAAAA
33Source: N152:1s3
33 03
33Dest: N140:13
33 7 33
SAAAAAAAAAAAAAAAAL
3

3
3
3

3PH CONTROLLER

3py

3
?UAAMOVAAAAAAAAAA&H
A”Move

VROWW W00 W e

lwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

Wwowwoowowwoowow

ANALOG OUTPUT
371 BTW
ENABLED

N151:10/15 =

ANALOG OUTPUT
371 BTR
ENABLED

N151:15/15

Rack 3
Faulted

S:7/3

3350
33

33De
33

3AAAAAAAAAAAAAAAAU

aHI
3pUM
3DIS
30-2

SFIT-
3UAACOPAAAAAAAAAAA

A" Co
3So
3De
SLe

ANALOG OUTPUT
371 BTW
CONTROL

urce: N152:23
03
st: N153:143
813

SERV
P P-4
CH FLOW
500 GPM
101

wwwwwwwwwwwww

py File AAU
urce: #N152:33
st: #N140:33
ngth: 63

U

o UAABTWAAAAAAAAAARAAAARAA
21:0007AAAAAAAA” /AAAAAAAAAAAARA” Z/AAAAARAAAAA" /AAAAAAAAAAAAAAARAAAAAAAARAAAAAAAAAAAAARA Block Transfer Write AA(EN)A

3Mod Type:

3 12 Bit An
3Rack:

3Group:
3Module:
3Control Bloc
3Data File:
3Length:

=Continuous: .

1771-OFE3
alog OutputAA(DN)

7AA(ER)
03
k: N151:103
N149:0=
132
N3
\AU



CONFIGURATION CODE FOR THE ANALOG OUTPUT MODULES
Ladder Report

File #21 Corrosion Proj:WATER95 Page 100005 15:03:05 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3

3

3 ANALOG OUTPUT  ANALOG OUTPUT ANALOG OUTPUT

3 371 BTW 371 BTR Rack 3 371 BTR

3 ENABLED ENABLED Faulted CONTROL

3

3 Ni51:10/15 ~~ N151:15/15 =~ S:7/3 UAABTRAAAAAAAAAAAAAAAAAA,
21:0008AAAAAAAA” /AAAAAAAAAAAAAA” /AAAAAAAAARA” /AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Block Transfer Read AA(EN)A

3 3Mod Type: 1771-0OFES3

3 3 12 Bit Analog OutputAA(DN)

3 3Rack:

3 3Group: 7AA(ER)

3 3SModule: 0=

3 3Control Block: N151:153

3 3Data File: N150:02

3 3Length: 53

3 3Continuous: N3

3 AAAAAAAARAAAAAAAAAAAAAAAD

3

3

3 ANALOG INPUT  TANK PH TANK PH

3 360 AVERAGE AVERAGE

3 NOT IN FAULT  TIMER DN TIMER

3

3 T144:0.DN ~ T144:1.DN UAATONAAAAAAARAAA;
21:0009AAAAAAA~ AAAAAAAAAAA” 7AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Timer On Delay AA(EN)A

3 3Timer: T144:13

3 3Base (SEC): 1.0AA(DN)

3 SPreset: 303

3 SAccum: 63

3 AAAAAAAAARAAAAAAAD

3

3

3 TANK PH TANK PH

3 AVERAGE AVERAGE

3 TIMER DN FIFO CONTROL

3 T144 1.DN UAAFFLAAAAAAARAAA;
21:0010AAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA FIFO Load AA(EN)A

3 3Source: N156:13

3 3FIFO: #N154:0AA(DN)

3 3Control: R155:03

3 3Length: 101AA(EM)

3 3Position 1003

3 AAAAAAAAARAAAAAAAD

3

3

3 TANK PH TANK PH

3 AVERAGE AVERAGE

3 FIFO FULL FIFO CONTROL

3

3 R155:0.DN UAAFFUAAAAAAARAAA;
21:0011AAAAAA~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA FIFO Unload AA(EU)AAA

3 33FIFO: #N154:03

3 33Dest: N140:0AA(DN) =

3 33Control: R155:03 3

3 33Length: 101AA(EM) 3

3 33Position 1003 3

3 3AAAAAAAAAAAAAAAAAU 3

3 3

3 3 3

3 3 3

3 STANK PH 3

3 SAVERAGE 3

3 3CONTROL 3

3 3 3

3 SUAAAVEAAAAAAAAAAA,, 3

3 A”Average File AA(EN)AU

3 SFile: #N154:03

3 3Dest: N140:1AA(DN)

3 3 733

3 3Control: R155:1AA(ER)

3 3Length: 1003

3 3Position: 03

3 AAAAAAAAAAAAAAAAAD



CODE THAT GENERATES pH ALARMS
Ladder Report

File #21 Corrosion Proj:WATER95 Page :00006 15:03:06 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3

3

3CORROSION LINE pH

SCONTROL LINE HIGH-HIGH

3PH ALARM DELAY

3

SUAAGRTAAAAAAAAAAAAA,, UAATONAAAAAAAARAAA;
21:0012A" Greater Than (A>B)AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Timer On Delay AA(EN)A

33Source A: N140:23 3Timer: T144:43

33 813 3Base (SEC): 1.0AA(DN)

33Source B: 903 SPreset: 53

3 90= SAccum: 0=

SAAAAAAAAAAAAAAAAAAAU AAAAAAAAARAAAAAAAD

3

3

3 LINE pH LINE pH

3 HIGH-HIGH HIGH-HIGH

3 ALARM DELAY ALARM

3

3 . T144:4_DN B142/5
21:0013AAAAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( HAAAA

3

3

3

3CORROSION LINE pH

SCONTROL LINE LOW-LOW

3PH ALARM DELAY

3

SUAALESAAAAAAAAAAAA,, UAATONAAAAAAARAAA;
21:0014A" Less Than (A<B) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Timer On Delay AA(EN)A

33Source A: N140:23 3Timer: T144:53

33 813 3Base (SEC): 1.0AA(DN)

33Source B: 70 SPreset: 53

33 ...T0= SAccum: 0=

SAAAAAAAAAAAAAAAAAAU AAAAAAAAARAAAAAAAD

3

3

3 LINE pH LINE pH

3 LOw-Low LOW-LOW

3 ALARM DELAY ALARM

3

B T AA S DN ... . Bl42/6
21:0015AAAAAAA" AAAAAAAARAAAAAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAARAAAARAAARAAAARAAAAAAAARAAAARAAAAAAAAARAAA( YAAA

3

3

3

3CORROSION LINE pH

SCONTROL LINE HIGH

3PH ALARM DELAY

3UAAGRTAAAAAAAAAAAAA UAATONAAAAAAARAAA;
21:0016A" Greater Than (A>B)AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Timer On Delay AA(EN)A

33Source A: N140:23 STimer: T144:63

33 813 3Base (SEC): 1.0AA(DN)

33Source B: 853 SPreset: 53

33 .. .85% SAccum: 0=

SAAAAAAAAAAAAAAAAAAAU AAAAAAAAARAAAAAAAD

3

3

3 LINE pH LINE pH

3 HIGH HIGH

3 ALARM DELAY ALARM

3

3 . T144:6.DN B142/7
21:0017AAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( YAAA

3

3

3

3CORROSION LINE pH

SCONTROL LINE Low

3PH ALARM DELAY

3

SUAALESAAAAAAAAAAAA,, UAATONAAAAAAAARAAA;
21:0018A"Less Than (A<B) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Timer On Delay AA(EN)A

33Source A: N140:23 3Timer: T144:73

33 813 3Base (SEC): 1.0AA(DN)

33Source B: 753 3Preset: 53

33 753 3Accum: 0=

SAARAARAARAARAARAAAU AARAARAARAARAARAAU



CODE THAT REVIEWS pH READINGS, MAKES DECISION TO SEE IF CORROSION CONTROL ACTION 1S REQUIRED
Ladder Report

File #21 Corrosion Proj:WATER95 Page 100007 15:03:07 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3

3

3 LINE pH LINE pH

3 Low LOW

3 ALARM DELAY ALARM

3

3 T144:7.DN B142/8

21: OolgAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAA

21:0020A"Less Than (A<B)

3CORROSION

SCONTROL CORROSION

STANK PH CONTROL

30-140 REQUIRED
3AVERAGED ON-DELAY
3UAALESAAAAAAAAAAAAA UAATONAAAAARAAAAA,

33Source A: N140:13
33 733
33Source B: N140:173

33 813

3AAAAAAAAAAAAAAAAAAAU

3

3 CORROSION
3 CONTROL
3 REQUIRED

3

3 T144:11.EN

RAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARAAARA Timer On Delay AACEN)A

3Timer: T144:113
3Base (SEC): 1.0AA(DN)
SPreset: 603
SAccum: 603
AARAARAARAARAARAAU

CORROSION
CONTROL

NOT REQUIRED
OFF DELAY

UAATOFAAAAARAAARA,

21:0021AAARAA” AAAAAAAAAAAAAAAAAAARAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAA Timer OFF Delay AACEN)A

3Timer: T144:123
3Base (SEC): 1.0AA(DN)

SPreset: 36003
SAccum: 0=
AAAAAARAAAAAARAAAU

CAUSTIC FEED
AUTO-RUN

B3/84

21: 0022AAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAAA

21:0023A" Less Than (A<B)

21: 0024AAAAA

3

3

3

3

3

3

3 CORROSION

3 CONTROL

3 REQUIRED

3 ON-DELAY

3

3 T144:11.DN

3 3

3 3 3
23 CORROSION 3
232 CONTROL 3
3 3 CAUSTIC FEED REQUIRED 3
3 3 AUTO-RUN SEAL-IN 3
3 3 3
33  B3/84  T144:12 DN 3
3 AAAAAAA” AAAAAAAAARAA” AAAAAU
3

3

3

3CORROSION

3CONTROL LINE

2PH

3UAALESAAAAAAAAAAAA

33Source A: N140:23

33 813
33Source B: 703
33 703
3AAAAAAAAARAAAARAAAU
3 LINE PH

3 LOW-LOW

3 POSSIBLE

3 XMTR

3 TROUBLE

3

3 B3/8s

LINE PH
LOW-LOW
POSSIBLE
XMTR

TROUBLE

B3/85

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAA

P-1 MCC
HI SERV
PUMP P-1
PB RESET

N141:10/9

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAA



CODE DETERMINES AUTO RUN PUMP DECISI:ON PUMP OUTPUT AS FLOW FUNCTION
Ladder Report

File #21 Corrosion Proj:WATER95 Page 100008 15:03:07 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3 LINE PH

3 OPEN LOW-LOW

3 CAUSTIC POSSIBLE

3 CAUSTIC FEED INJECTION XMTR AUTORUN

3 AUTO-RUN VALVE 1 TROUBLE CAUSTIC PUMP

3

3 B3/84 . .0:033/02 ~ B3/85 B146/2 .

21:0025AAAAAAA" AAAAAAAAAAAAAA- AAAAAAAAAAAAA” /AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( HAAAAAA

3 3 3

3 3 3

3 3 3

3 3 OPEN 3

3 3 CAUSTIC INJ 3

3 3 VALVE 2 3

3 3 3

2 s 0:033/03 2

3 ~ AAAAAAU

3

3

3

3 SYSTEM FLOW

3 AS PERCENT

3 OF SCALE

3

3

UAADIVAAAAAAAAAAAAA¢.A“
21:0026AAAAAAAAAAAARAAAARARAAAARAAAAAARAAAARAAAAAARAAAARARAAAAARAAAAAARAAAAARAAAAAARAAAARAAAAAAA Div

33Source A: N140:193
33 18073
33Source B: 2000.03
33 2000.03
33Dest: F8:100=
33 ... 0.9295=
3AARAAAAAAAAAAARAAAAU

3
3

3CORROSION
3CONTROL PID
S0UTPUT

3FLOW COMPENSATE

>

wwwwwwwwwwwwwww

3UAAMULAAAAAAAAAAAA(,

A" Mul AAAU

3Source A: N156:23

3 34103

3Source B: F8:1003

3 0.92953

3Dest: N156:33
~....3071=

AAAAAAAAAAAAAAAAAAU

CAUSTIC PUMP 1 CAUSTIC PUMP 1
IN AUTO IN LOCAL

lwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

1:033/00 N141:1/9 =
21:0027AAAAAAAA” /AAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAARAAAAAAAARAAAAAAAAAAAAARAAAAAAAARAAAAAAAAAAAAARAAAAAAAA( )AAAAAAA

3

3

3

3

3 CAUSTIC PUMP 1 CAUSTIC PUMP 1 CAUSTIC PUMP 1

3 AUTO PB AUTO LIGHT LEAD/LAG SELECT

3

3 Ni4i:1/0 . N141:1/12 UAACTUAAAAAAARAAA;
21:0028AAAAAAAA~ AAAAAAAAAAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Count Up AA(CU)A

3 3Counter: C145:13

3 3Preset: 2AA(DN)

3 SAccum: 1=

3 AAAAAAAAARAAAAAAAD



CODE DETERMINES LEAD/LAG PUMP REQUESTED FROM MMI; LIMITS PUMP OUTPUT REQUEST TO 100%
Ladder Report

File #21 Corrosion Proj:WATER95 Page 100009 15:03:08 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAARAAAAAAAAAAAAAARAAAAAAAARAAAARAAAAAAAARAAAAAAAARAAAAAA

3

3

3 CAUSTIC PUMP 1

3 LEAD/LAG SELECT CAUSTIC PUMP 1

3 DONE LEAD/LAG SELECT

3

3 ..C145:1.DN Cl145:1

21:0029AAAAAAAAAA~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA[RES]AAAAAA

3 3

3 3 3

3 3 3

3 3 3

3 3 CAUSTIC PUMP 1 =

3 3 AUTO LIGHT 3

3 3 3

33 Nl4i:1/712 3

3 ~/AAAAAAAAU

3

3

3

3 CAUSTIC PUWP 1

3 LEAD/LAG SELECT CAUSTIC PUWMP 1 CAUSTIC PUMP 1

3 SEL LEAD AUTO LIGHT LAG LIGHT

3

3 Cl145:1.AcC/0  ~ ~ N141:1/12 N141:1/11

21:0030AAAAAAAA" /AAAAAAAAAAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAAAA

3

3

3

3 CAUSTIC PUWMP 1

3 LEAD/LAG SELECT CAUSTIC PUWMP 1 CAUSTIC PUWMP 1

3 SEL LEAD AUTO LIGHT LEAD LIGHT

3

3 Cl145:1.AcC/0  ~ ~ N141:1/12 N141:1/10

21: OOSlAAAAAAAA AAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAAAA

3
3CORROSION CORROSION
3CONTROL PID CONTROL PID
30UTPUT OUTPUT
3FLOW COMPENSATE FLOW COMPENSATE
3UAAGRTAAAAAAAAAAAAA UAAMOVAAAAAAAA¢
21:0032A"Greater Than (A>B)AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Move AA
33Source A: N156:33 3Source: 40953
33 30713 3 40953
33Source B: 40953 3Dest: N156:33
33 40953 30713

SAARAARAARAARAARAARAU AAAAAAAAAAAAAAU



CAUSTIC PUMP STATUS DISPLAY AND OUTPUT SELCTION
Ladder Report

File #21 Corrosion Proj:WATER9S . . . Page:00010 . . . . . . . . . . . ... 15:03:08 07/01/98
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3

3

3

3 CAUSTIC PUMP 1 CAUSTIC PUMP 1

3 RUNNING RUNNING LIGHT

3

2 . 1:033/01 N141:1715

21:0033AAAAAAAA™ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAAAAAAAAA
3

3
3

3CAUSTIC
SPUMP 1
3STROKE ADJ
3

YW W W WWw W

SUAAMOVAAARAAAARA;
A" Move AAAA
33Source: N156:33

33 30713
33Dest: N149:03
= 30863
SAAAAAAAAAAAAAAAAU

3

3

3CAUSTIC
SPUMP 1

3STROKE
SIND %

3

Wwowwowowwoowowwowow

SUAAMULAAAAAAARAAAR, =
A" Mul AAU
3Source A: N149:0s
3 30863
3Source B: 0.0244s3
3 0.02443
3SDest: N140:21=3
3 753
AAAAAAAARAAAAAAAAAD

CAUSTIC

PUMP 1
CAUSTIC PUMP 1 STROKE
RUNNING IND %

ROV PV P VIV VR PV P PV P VR IV PV P VI I L IV I PV R R/ R R I

o 1:033/01 o UAAMOVAAAAARAAA,
21:0034AAAAAAAA™ /AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" Move AA
3Source: 03
3 03
SDest: N140:21=
3 753
AAAAAAAAAAAARARL

Wwowwow



DETERMINES WHAT MMI 1S REQUESTING AND TELLS MMI WHAT PLC 1S DOING
Ladder Report

File #21 Corrosion Proj:WATER9S . . . . . . Page:00011 . . . . . . . . . .. ... 15:03:08 07/01/98
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3

3

3

3 CAUSTIC PUMP 1 CAUSTIC PUMP 1

3 AUTO PB AUTO LIGHT

3

3 . N141:1/70 N141:1/12

21:0035AAAAAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(L)AAAAAAAAA
3

CAUSTIC PUMP 1
HAND LIGHT

00000 W W
VOO0 WWW R W

o N141:1/13
ARAARAAA(U)AAAAAAA

CAUSTIC PUMP 1
OFF LIGHT

000000 W W
VOO0 W WW e W

o N141:1/14
ARAAAAAA(U)AAAAAAA

CAUSTIC PUMP 1
AUTO PB

Wwowwoowowwo
Wwowwoowwwo

> . N141:1/0 2
ABAAAAAA(U)AAAAAAAD

CAUSTIC PUMP 1 CAUSTIC PUMP 1
HAND PB HAND LIGHT

S I J PV IV VIV VR PV P VIV VR I PV R VI PV 7 I P VI IRV R TV P R VR VR R I

o NLALZ/L o NIALIL/AB
21:0036AAAAAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAA (L) AAAAAAAAA
3

CAUSTIC PUMP 1
AUTO LIGHT

T WW N ww e

o N141:1/12
ARAAAAAA(U)AAAAAAA

VOO0 00w e W

CAUSTIC PUMP 1
OFF LIGHT

00 W00 W W W
VOO0 W WW e W

o N141:1/14
ARAAAAAA(U)AAARAAA

CAUSTIC PUMP 1
HAND PB

Wwowwoowowowo
Wwowwoowowwo

> .N141:1/1 2
ABAAAAAA(U)AAAAAAAD

WWwowwowowwowowwowowowowowowoowowwoowowwowwowo



DETERMINES PLC OUTPUT REQUEST OF PUMP AND CHECKS MCC THAT PUMP 1S RUNNING/TRIPPED
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00012 15:03:09 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3

3

3

3 CAUSTIC PUMP 1 CAUSTIC PUMP 1

3  OFF PB OFF LIGHT

3

3 N141:1/2 N141:1/14

21: 0037AAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(L)AAAAAAAAA

3 3 3
3 3 3 3 3
3 3 3 3 3
3 3 3 3 3
3 3 CAUSTIC PUMP 1 3 3 CAUSTIC PUMP 1 3
3 3 IN LOCAL 3 3 AUTO LIGHT 3
3 3 3 3 3
23 N14l:1/9 3 3 N141:1/712 = 3
3 ~ RAAAAAAA AAAAAAAA (U) AAAAAAA
3 3 3 3 3
3 3 3 3 3
3 3 3 3 3
3 3 3 3 3
3 3 CAUSTIC PUMP 1 3 3 CAUSTIC PUMP 1 3
3 3 TRIPPED 3 3 HAND LIGHT 3
3 3 3 3 3
2= o Bl42/1 03 3 N141:1/713 3
3 - RARARAAAU AAAAAAAA (U) ARAAAAA
3 3 3
3 3 3
3 3 3
3 3 3
3 3 CAUSTIC PUMP 1 3
3 3 OFF PB 3
3 3 3
3 3 N141:1/2 3
3 AAAAAAAA (U) AAAAAAA
3 3 3
3 3 3
3 3 3
3 3 3
3 3 CAUSTIC PUMP 1 3
3 3 TRIPPED 3
3 3 3
2 s o Blaz2/1 o3
3 AAAAAAAA (U)ARAAARAU
3

3

3

3

3 CAUSTIC PUMP 1 RUN CAUSTIC
3 HAND LIGHT PUMP 1

3

3 N141:1/13 0:033/00

21: 0038AAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAA

3 3 3

3 3 3

3 3 3

3 3 3

3 3 AUTORUN CAUSTIC PUMP 1 3

3 3 CAUSTIC PUMP LEAD LIGHT 3

3 3 3

s Bl4e/2 . Ni41-1/10 = 3

= AAAAAAA- AAAAAAAAAAAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAU

3 3 3

3 3 3

3 3 3

3 3 3

3 3 CAUSTIC PUMP 1 CAUSTIC PUMP 2 =

3 3 LAG LIGHT LEAD LIGHT 3

3 3 3

3 3 o Ni4i:-1/11 ~ Nl41:2/10 =

3 - AAAAAAAAAAAAAAA” /AAAAAAAAU

3

3

3 First scan

3 of ladder

3 RUN CAUSTIC or SFC CAUSTIC PUMP 1

3 PUMP 1 step TRIP DELAY

3

3 .0:033/00 . S:1/15 UAATONAAAAAAARAAA;
21:0039AAAAAAA" AAAAAAAAAAA” 7AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Timer On Delay AA(EN)A

3 3Timer: T144:23

3 3Base (SEC): 1.0AA(DN)

3 SPreset: 53

3 SAccum: 53

3 AAAAAAAAARRAAAAAAD



CODE FOR CAUSTIC INJECTION VALVE 1, STATUS AND ACTION REQUESTS
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00017 15:03:11 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA
3
3
3 CAUSTIC PUMP 2
3 TRIP DELAY CAUSTIC PUMP 2 CAUSTIC PUMP 2
3 DONE RUNNING LIGHT TRIPPED
3
3 . T144:3.DN =~ N141:2/15 B142/2
21:0053AAAAAAAA" AAAAAAAAAAAAAAA” /AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAA (L) AAAAAAA
3
3
3
3 CAUSTIC INJ CAUSTIC INJ
3 VALVE 1 VALVE 1
3 OPEN PB MANUAL OPEN
3
3 . N141:3/2 o o B3/80 .
21:0054AAAAAAARAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAA (L) AAAAAAA
3 3 3 3 3
3 3 3 3 3
3 3 OPEN 3 3 3
3 3 CAUSTIC INJ  CAUSTIC 3 3 CAUSTIC INJ =
3 3 VALVE 1 INJECTION 3 3 VALVE 1 3
3 3 IN AUTO VALVE 1 3 3 OPEN PB 3
3 3 3 3 3
33 N141:3/10  0:033/02 3 3 N141:3/2 3
3 ~ AAAAAAAAAAA™ AAAAAU AAAAAAA(U)AAAAAL
3
3
3
3 CAUSTIC CAUSTIC INJ
3 INJ VALVE 1 VALVE 1
3 CLOSE PB MANUAL OPEN
3
3 . N141:3/3 o o B3/80 .
21:0055AAAAAAAAA~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (U)AAAAAAA
3 3 3 3 3
3 3 3 3 3
3 3 OPEN 3 3 3
3 3 CAUSTIC INJ  CAUSTIC 3 3 CAUSTIC 3
3 3 VALVE 1 INJECTION 3 3 INJ VALVE 1 3
3 3 IN AUTO VALVE 1 3 3 CLOSE PB 3
3 3 3 3 3
3 3  N141:3/10 = 0:033/02 = 3 N141:3/3 3
3 - AAAAAAAAAAA” /AAAAAU AAAAAAA(U)AAAAAD
3
3
3
3 CAUSTIC INJ CAUSTIC INJ
3 VALVE 1 VALVE 1
3 AUTO PB IN AUTO
3
3 N141:3/0 ... N141:3/10
21:0056AAAAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (L) AAAAAAA
3 3 3
3 3 3
3 3 3
3 3 CAUSTIC INJ 3
3 3 VALVE 1 3
3 3 AUTO PB 3
3 3 3
3 3 N141:3/0 3
3 AAAAAAA(U)AAAAAU
3
3
3
3 CAUSTIC INJ CAUSTIC INJ
3 VALVE 1 VALVE 1
3 MAN PB IN AUTO
3
3 N141:3/1 N141:3/10

21: 0057AAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAA(U)AAAAAAA

3 3 3
3 3 3
3 3 3
3 3 CAUSTIC INJ 3
3 3 VALVE 1 3
3 3 MAN PB 3
3 3 3
3 3 N141:3/1 3
3 AAAAAAA (U AAAAAU
3



CODE DETERMINES WHICH SYSTEM PUMP 1S RUNNING AND WHICH CAUSTIC INJECTION VALVE IS REQUIRED
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00018 15:03:12 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3

3

3 CAUSTIC INJ CAUSTIC INJ

3 VALVE 1 VALVE 1

3 IN AUTO IN MANUAL

3

3 N141:3/10 N141:3/11

21:0058AAAAAAA" /AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAA( )AAAAA

3

3

3

3 CAUSTIC INJ

3 CAUSTIC FEED PUMP 1 CAUSTIC PUMP 1 VALVE 1

3 AUTO-RUN RUNNING AUTO LIGHT AUTO OPEN

3 111_231_06

3 B3/84 N86:231/6 N141:1/12 B3/81

21:0059AAAAAAA”" AAAAAAAAAALAFITAAAAAA" AAAAAAAAAAAAAAAA” AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAA( )AAAAA

PUMP 2
RUNNING
111 231 12 =
N86:231710 3
A[AF1]AAARAA" AARAA

CAUSTIC PUMP 2
AUTO LIGHT

Wwwwww
000000 W W
TOWW0H e

N141:2/712
- RARAAAAA

PUMP 3
RUNNING
111 231 15 =
N86:231713 3
A[AF1]AAARAA" AARAA

Wwowwowo

P-2 MCC
HI SERV
PUMP P-2
RUNNING

YW W W W W

N141:12/6

|

P-3 VFD
HI SERV
PUMP P-3
RUNNING

T WWWWww W _lwwwwwwwwglwwwwwwww;wwwwwwww

|

N141:14/6

YW W W WWw W

P-1 VFD
HI SERV
PUMP P-1
RUNNING

000000 W W
TOW00H e

N14l:11/6
ABAAA" AAAAAAAAAAAAA

OPEN
CAUSTIC INJ CAUSTIC INJ CAUSTIC
VALVE 1 VALVE 1 INJECTION
IN MANUAL MANUAL OPEN VALVE 1

lwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

 N141:3/11  B3/80 0:033/02
21:0060AAAAAAAAA”" AAAAAAAAAAAA~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAA( YAAAA

3 3 3
3 3 3
3 3 3
3 3 CAUSTIC INJ  CAUSTIC INJ 3
3 3 VALVE 1 VALVE 1 3
3 3 IN AUTO AUTO OPEN 3
3 3 3
33  N141:3/10  B3/81 3
3 ~ RARAAAAAAAAA” AAAAAAU
3



CODE DISPLAYS VALVE 1 STATUS AND STARTS CODE FOR VLAVE 2 LOGIC
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00019 15:03:12 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3

3

3 CAUSTIC INJ  CAUSTIC INJ CAUSTIC INJ

3 VALVE 1 VALVE 1 VALVE 1

3 IN MANUAL MANUAL OPEN OPEN LITE

3

3 N141:3/11 B3/80 N141:3/12
21:0061AAAAAAA" AAAAAAAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( HAAAAA

3

3

3

3 CAUSTIC INJ  CAUSTIC INJ CAUSTIC INJ

3 VALVE 1 VALVE 1 VALVE 1

3 IN MANUAL MANUAL OPEN CLOSED LITE

3

3 N14a:3/11  ~ B3/80 N141:3/13
21:0062AAAAAAA" AAAAAAAAAAAA” 7AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( HAAAAA

3

3

3 OPEN

3 CAUSTIC CAUSTIC INJ

3 INJECTION VALVE 1

3 VALVE 1 MIMIC

3

3 0:033/02 N141:3/15
21:0063AAAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( AAAAA

3

3

3

3 CAUSTIC INJ CAUSTIC INJ

3 VALVE 2 VALVE 2

3 OPEN PB MANUAL OPEN

3

3 .. N141:4/2 o o B3s82 .
21:0064AAAAAAAAA~ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (L) AAAAAAA

3 3 3 3 3

3 3 3 3 3

3 3 3 3 3

3 3 CAUSTIC INJ  OPEN 3 3 CAUSTIC INJ =

3 3 VALVE 2 CAUSTIC INJ 3 3 VALVE 2 3

3 3 IN AUTO VALVE 2 3 3 OPEN PB 3

3 3 3 3 3

33 N141:4/10  0:033/03 3 3 N141:4/2 3

3 ~ AAAAAAAAAAAA” AAAAAAU AAAAAAA(U)AAAAAD

3

3

3

3 CAUSTIC INJ CAUSTIC INJ

3 VALVE 2 VALVE 2

3  CLOSE PB MANUAL OPEN

3

3 . N141:4/3 o o B3/82 .
21:0065AAAAAAAAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA (U)AAAAAAA

3 3 3 3 3

3 3 3 3 3

3 3 3 3 3

3 3 CAUSTIC INJ  OPEN 3 3 CAUSTIC INJ =3

3 3 VALVE 2 CAUSTIC INJ 3 3 VALVE 2 3

3 3 IN AUTO VALVE 2 3 3 CLOSE PB 3

3 3 3 3 3

3 3  N141:4/10 0:033/03 = 3 N141:4/3 3

3 ~ AAAAAAAAAAAA” /AAAAAAU AAAAAAA(U)AAAAAU

3

3

3

3 CAUSTIC INJ CAUSTIC INJ

3 VALVE 2 VALVE 2

3 AUTO PB IN AUTO

3

3 N141:4/0 N141:4/10

21: 0066AAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAA(L)AAAAAAA

3 3 3
3 3 3
3 3 3
3 3 CAUSTIC INJ 3
3 3 VALVE 2 3
3 3 AUTO PB 3
3 3 3
3 3 N141:4/0 3
3 AAAAAAA (U) AAAAAU
3



CODE FINISHES VALVE 2 LOGIC; STARTS CODE FOR pH PID CONTROLLER AND MMI COMMUNICATION
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00021 15:03:14 07/01/98
AAAAAAARAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAA

3

3

3 OPEN CAUSTIC INJ

3 CAUSTIC INJ VALVE 2

3 VALVE 2 MIMIC

3

3 0:033/03 N141:4/15
21:0073AAAARAA" AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAARAAAARAAAAAAAAAAAARA( YAAAAA

3

3

3

3 PH CONTROLLER

3 PH CONTROLLER IN SET OUT

3 IN AUTO MODE

3

3 N141:0/0 . N153:0/4
21: 0074AAAAAAAAAA /AAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA( )AAAAAA

3 3 3

3 3 3

3 3 3

3 3 3

3 3 CAUSTIC PUMP 1  CAUSTIC PUMP 2 3

3 3 RUNNING LIGHT ~ RUNNING LIGHT 3

3 3 3

33 N141:1/715 ~  N141:2/15 =

3 - /AAAAAARAAAAAAAA” /AARAAAAAD

3

3

3

3

3 PH CONTROLLER PH CONTROLLER

3 IN AUTO MANUAL OUTPUT

3

3 N141:0/0 UAAMOVAAAAAAAAAAA,,
21:0075AAAARAAA” /AAAAAAARAAAAAAAAAAAARAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAARAAAARAAAAAAAA” Move AA

3 3Source: N140:18=

3 3 833

3 3Dest: N153:103

3 453

3 AAAAAAAAAAAAAAAAAU

3

3

3

3 PH CONTROLLER PH CONTROLLER

3 IN AUTO CRT OUTPUT

3

3 N141:0/0 UAAMOVAAAAAAAAAAA¢
21:0076AAAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAAAAAAAA Move AA

3 3Source: N153:162

3 3 833

3 3SDest: N140:18=

3 3 833

3 AAAAAAAAAAAAAAAAAL

3

3

3 PH CONTROLLER

3 IN SET OUT PH CONTROLLER PH CONTROLLER

3 MODE IN AUTO MANUAL OUTPUT

3

3 N153:0/4 ~ N141:0/0 UAAMOVAAAAAAAAA¢
21:0077AAAAAAAA- AAAAAAAAAAAAAA- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAA” Move AA

3 3Source: 03

3 3 03

3 3Dest: N153:103

3 453

3 AAAAAAAAAAAAAAAU

3

3

3 CORROSION

3 CONTROL LINE

3 PH

3

3 UAAMOVAAAAAAAAAAA¢

>

21:0078. AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAA Move

3 3Source: N153:143
3 3 813
3 3Dest: N140:23
3 813
3 AAAAAAAAAAAAAAAAAU



File #21 Corrosion Proj:WATER95
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

—zwwwwwww

Wwowwowo

CODE COMPLETES CONTROLLER CREATION; ESTABLISHES CONTROLLER LOGIC MATH AND UNITS, SCALES
Ladder Report

Page:

3 PH CONTROLLER
3 INCREASE VALUE
3 BY 5

3 (PANELVIEW)

zww

21:0080AAAAAAAA~

WWwowwowowwoowowoowoowowowoowowwowowowoewowwoowowowowwowo

N141:0/1

RAARAARA~ AAAAAAA Less Than (A<B)

W0 W W0 WWRWW W WW R

T WWNWW N WweNWwe 0w

00022

PH CONTROLLER
PANELVIEW
CTL

0=SP

1=0UTPUT

N141:0/5

AARARARARAARARARARARARARARAAAAMAMARARARARARARAA” /AARARAR” Less Than (A<B)

PH CONTROLLER
PANELVIEW
CTL

0=SP

1=0UTPUT

N141:0/5

PH CONTROLLER
INCREASE VALUE
BY 5
(PANELVIEW)

N141:0/1

PH CONTROLLER
SETPOINT
x10

15:03:14 07/01/98

CORROSION
CONTROL PID
SETPOINT

UAAMOVAAAAAAAAAAA¢
21:0079AAAAAAAAAAARARAAAAAAAARARAAAAAAAARARAAAAAARAARARAAAAAAAARARAAAAAAAARAARAAAAAAAARARARAAAAAAAAAA” Move

3Source:

N140:173

3 813

3Dest:

N153:23

. 81=
AAAAAAAAAAAAAAAAAU

PH CONTROLLER
SETPOINT
x10

UAALESAAAAARAAAARAA UAAADDAAAAAAAAAAAAA¢.A"

AA Add
3Source Az N140:173 3Source A: N140:17=3
813 3 813
3Source B: 1363 3Source B: 53
3 1363 3 53
AAAAAARAAAAAAAAAAAAU 3Dest: N140:173
_...81=
AAAAAAAAAAAAAAAAAAAU
PH CONTROLLER PH CONTROLLER
CRT OUTPUT CRT OUTPUT
UAALESAAAAAAAAAAAAA UAAADDAAAAAAAAAAAAA¢
AA Add
3Source A: N140:1823 3Source A: N140:183
3 833 3 833
3Source B: 963 3Source B: 53
.96 3 53
AAAAAAAAAAAAAAAAAAAU 3Dest: N140:183
3 833

\wwwwwwwwwwwwwww

wwwwwwwwwwwwwww

AAAAAAAA(U)AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU



CODE CONTINUES CONTROLLER MATH; SETPOINTS, REACTS TO PANELVIEW CONTROLS
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00023 15:03:14 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3 PH CONTROLLER

3 PH CONTROLLER PANELVIEW

3 INCREASE VALUE CTL PH CONTROLLER PH CONTROLLER

3 BY 1 0=SP SETPOINT SETPOINT

3 (PANELVIEW) 1=0UTPUT x10 x10

3

3 N141:0/2 N141:0/5 UAALESAAAAARAAARRAA UAAADDAAAAAAAAAAAAA¢.A“

21:0081ARAARAR”™ ARARAAAARARARARARARARARAAAARARARARARARAAAAAAARAR” /ARARARA  Less Than (A<B) KA Add

AAAAAAAA (U) ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAD
PH CONTROLLER

3 3Source A: N140:1723 3Source A: N140:173 3
3 3 3 813 3 813 3
3 3 3Source B: 1403 3Source B: 13 3
3 3 1403 3 13 3
3 3 AAAAAAAAAAAAAAAAAAAU 3Dest: N140:173 3
3 3 813 3
3 3 AAAAAAAAAAAAAAAAAAAU 3
3 3 3
3 3 PH CONTROLLER 3
3 3 PANELVIEW 3
3 3 CTL 3
3 3 0=SP PH CONTROLLER PH CONTROLLER 3
3 3 1=0UTPUT CRT OUTPUT CRT OUTPUT 3
3 3 3
3 3 N141:0/5 UAALESAAAAAAAAAAAAA UAAADDAAAAAAAAAAAAA¢ 3
3 AAAAAAAA- AAAAAAA Less Than (A<B) AA Add AA~
3 3 3Source A: N140:1823 3Source A: N140:183 3
3 3 3 833 833 3
3 3 3Source B: 1003 3Source B: 13 3
3 3 3 1003 3 13 3
3 3 AAAAAARAAAAAAAAAAAAU 3Dest: N140:183 3
3 3 833 3
3 3 AAAAAAAAAAAAAAAAAAAU 3
3 3 3
3 3 3
3 3 PH CONTROLLER 3
3 3 INCREASE VALUE 3
3 3 BY 1 3
3 3 (PANELVIEW) 3
3 3 3
3 3 N141:0/2 3
3

3

3

3 PH CONTROLLER PANELVIEW

3 DECREASE VALUE CTL PH CONTROLLER PH CONTROLLER

3 BY 5 0=SP SETPOINT SETPOINT

3 (PANELVIEW) 1=0UTPUT x10 x10

3

3 N141:0/4 N141:0/5 UAAGRTAAAAAAAAAAAAA UAASUBAAAAAAAAAAAAA¢.A“

21:0082ARARARAR”™ ARAAAARARARARARARARAAAARARARARARARARAARARARARAR” /ARAAAAR Greater Than (A>BYAA” Sub

3 3Source Az N140:173 3Source A: N140:173 3
3 3 813 3 813 3
3 3 3Source B: 43 3Source B: 53 3
3 3 3 43 3 53 3
3 3 AAAAAAAAAARARARARAAL =Dest: N140:173 =
3 3 3 813 3
3 3 3
3 3 PH CONTROLLER 3
3 3 PANELVIEW 3
3 3 CTL 3
3 3 0=SP PH CONTROLLER PH CONTROLLER 3
3 3 1=0UTPUT CRT OUTPUT CRT OUTPUT 3
3 3 3
3 3 . N141:0/5 UAAGRTAAAAAAAAAARAA UAASUBAAAAAAAAAAAAA¢ 3
3 AAAAAAA” Greater Than (A>B)AA Sub AA~
3 3 3Source A: N140:183 3Source A: N140:183 =
3 3 3 833 3 833 3
3 3 3Source B: 43 3Source B: 53 3
3 3 3 43 3 53 3
3 3 AARAARAARAARAARAARAU 3Dest: N140:183 =3
3 3 833 3
3 3 AAAAAAAAAAAAAAAAAAAU 3
3 3 3
3 3 3
3 3 PH CONTROLLER 3
3 3 DECREASE VALUE 3
3 3 BY 5 3
3 3 (PANELVIEW) 3
3 3 3
3 3 Nl41:0/4 3
3 AARAARAA (U) AAARAARAARAARAARAARAARAARAARAARAARAARAARAARAARAAT
3



CODE FOR CONTROLLER CONTINUED; PANELVIEW INTERFACE DONE; SUBROUTINE 22 VFD CALLED - END
Ladder Report

File #21 Corrosion Proj:WATER95 Page:00024 15:03:15 07/01/98
AAARAAAARAAARAAAARAAAAAAAARAAAARAAAARAAAARAAAAAAAARAAAAAAAARAAAARAAAAAAAAAAAAAAAAAARAAAAAAAARAAAARAAAARAAAAARAAAAAAAARAAAAAA

3 PH CONTROLLER

3 PH CONTROLLER PANELVIEW

3 DECREASE VALUE CTL PH CONTROLLER PH CONTROLLER

3 BY 1 0=SP SETPOINT SETPOINT

3 (PANELVIEW) 1=0UTPUT x10 x10

3

3 N141:0/3 N141:0/5 UAAGRTAAAAARAAAARAA UAASUBAAAAAAAAAAAAA¢.A“

21:0083ARARARAR”™ ARAAAAAARARARARARARAAAARARARARARARAAAARARARARAR” /ARAAAAR Greater Than (A>BYAA” Sub

3 3Source A: N140:1723 3Source A: N140:173 3
3 3 3 813 3 813 3
3 3 3Source B: 03 3Source B: 13 3
3 3 3 03 3 13 3
3 3 AAAARAAARAAAARAAARAU 3Dest: N140:173 =
3 3 813 3
3 3 AAAAAAAAAAAAAAAAAAAU 3
3 3 3
3 3 PH CONTROLLER 3
3 3 PANELVIEW 3
3 3 CTL 3
3 3 0=SP PH CONTROLLER PH CONTROLLER 3
3 3 1=0UTPUT CRT OUTPUT CRT OUTPUT 3
3 3 3
3 3 N141:0/5 UAAGRTAAAAAAAAAAAAA UAASUBAAAAAAAAAAAAA¢ 3
3 ARAAAARA~ AAAAAAA  Greater Than (A>B)AA Sub AA~
3 3 3Source A: N140:1823 3Source A: N140:183 3
3 3 3 833 833 3
3 3 3Source B: 03 3Source B: 13 3
3 3 3 03 3 13 3
3 3 AAAAAARAAAAAAAAAAAAU 3Dest: N140:183 3
3 3 833 3
3 3 AAAAAAAAAAAAAAAAAAAU 3
3 3 3
3 3 3
3 3 PH CONTROLLER 3
3 3 DECREASE VALUE 3
3 3 BY 1 3
3 3 (PANELVIEW) 3
3 3 3
3 3 N141:0/3 3
3 AAAAAAAA (U) AAAAAAAAAARAAAAAAAAAAAAAAAAAAAAARAAAAAAAARAARAAAAD
3
3
3 COPY OF
3 PLANT FLOW
3 CURRENT (gpm)
3 FOR PANELVIEW
3
3 UAAMOVAAAAAAAAA¢
21:0084AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA" Move AA
3 3Source: B50:23
3 3 17953
3 3Dest: N140:193
3 _....1807=
3 AAAAAAAAAAAAAAAU
3
3
3
3
3
3
3 UAAJSRAAAAAAAAAAAAA
21:0085AAAAAAAAAAAAAAAAAAARAAAAARAAAAAARAAAAARARAAAAARAAAARAARAAAAARAAAAARAARAAAAARAAAARAARAAAARAAAAAAAAA” Jump To SubroutlneAA
3 3File #: ~ U:22s
3 AAAAAARAAAAAAAAAAAAU
3
3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 3





