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ID Service ID # SAC# In PLC

ABP Abandon Platform
ABP X2 5 X X

ESD ESD
ESD X3 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

ESD PLC1 S/D from PLC5
ESD X36 1 X X

ESD PLC2 S/D from PLC5
ESD X13 2 X X X X X

ESD PLC3 S/D from PLC5
ESD X17 3 X X X X X X X X X X

ESD PLC4A S/D from PLC5
ESD X35 4A X X

ESD PLC6 S/D from PLC5
ESD 6 X X

ESD PLC7 S/D from PLC5
ESD C666 7 X X

OFD

panel DetTron Confirm X22 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

panel PDM Confirm X23 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

panel EPH Confirm X24 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

panel WPH Confirm X25 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

USH WR1 Detect X26 5 X X

USH WR1 Confirm loc L

USH WR2 Detect X27 5 X X

USH WR2 Confirm loc

USH WR3 Detect X30 5 X X

USH WR3 Confirm loc

USH WR4 Detect X31 5 X X

USH WR4 Confirm loc

USH Prod Detect X32 5 X X

USH Prod Confirm loc

USH Drill Detect X33 5 X X

USH Drill Confirm loc

USH Float Detect X34 5 X X

USH Float Confirm loc

Smk PDM Detect X35 5 X X

Smk EPH Detect X36 5 X X

Smk WPH Detect X37 5 X X

Fire Galley Detect X40 5 X X

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

Flame, Smoke, and 
Heat Detectors

Note: WR1, WR2, WR3, 
WR4, and Float 

“Confirm” control the 
EOVs locally, but send 
the DetTron “Confirm” 

signal to the PLC, which 
then shuts-in the 

platform.
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ID Service ID # SAC# In PLC

ABP Abandon Platform
ABP X2 5

ESD ESD
ESD X3 5

ESD PLC1 S/D from PLC5
ESD X36 1

ESD PLC2 S/D from PLC5
ESD X13 2

ESD PLC3 S/D from PLC5
ESD X17 3

ESD PLC4A S/D from PLC5
ESD X35 4A

ESD PLC6 S/D from PLC5
ESD 6

ESD PLC7 S/D from PLC5
ESD C666 7

OFD

panel DetTron Confirm X22 5

panel PDM Confirm X23 5

panel EPH Confirm X24 5

panel WPH Confirm X25 5

USH WR1 Detect X26 5

USH WR1 Confirm loc

USH WR2 Detect X27 5

USH WR2 Confirm loc

USH WR3 Detect X30 5

USH WR3 Confirm loc

USH WR4 Detect X31 5

USH WR4 Confirm loc

USH Prod Detect X32 5

USH Prod Confirm loc

USH Drill Detect X33 5

USH Drill Confirm loc

USH Float Detect X34 5

USH Float Confirm loc

Smk PDM Detect X35 5

Smk EPH Detect X36 5

Smk WPH Detect X37 5

Fire Galley Detect X40 5

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

Flame, Smoke, and 
Heat Detectors

Note: WR1, WR2, WR3, 
WR4, and Float 

“Confirm” control the 
EOVs locally, but send 
the DetTron “Confirm” 

signal to the PLC, which 
then shuts-in the 

platform.
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Process Component Device ID
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Y
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Y
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Y
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Y
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5
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Y
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Y
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Y
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0

Y
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Y
1

Y
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4

Y
5

Y
1
0

Y
1
1

Y
1
2

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
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Y
1
4

Y
1
5

Y
2
0

Y
0

Y
1

Y
4

Y
2
1

Y
0

Y
0

Y
2
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Y
2
3

Y
2
3

Y
2
2

Y
2
4

ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

H2S

OSH 15 H2S X4 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

OSH 5 SO2 X13 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

OAL 10/2 both X14 5 X X

LEL

ASH 45% X15 5 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X L L

AAL 20% X21 5 X X

Purge Alarms
PAL X51 var X X

SD X52 5 X X

ALM X53 5 X X

GO

PSH 205A X56 5 X X X X X

PSL 205A X57 5 X X X X X

GO

PSH 206A X60 5 X X X

PSL 206A X61 5 X X X

OS Oil Pipeline

PSH X62 5 X X X X X X X L L

PSL X63 5 X X X X X X X L L

FAL Waugh X64 5 X X

PAL v1413 2 X X

GS Gas Pipeline

PSH X65 5 X X X X X X L L

PSL X66 5 X X X X X X L L

H2S
OAH v1407 3 X X

SSV
PAL X331 5 X X

SSV
PAL X332 5 X X

SSV
PAL X333 5 X X

SSV
PAL X334 5 X X

SSSV

PAH X306 5 X X

PAL X307 5 X X

H2S/SO2 
Detectors

Combustible Gas 
Detectors

Amine Plant
(from local panel)

Gross Oil Header 
WR 1, 2

Gross Oil Header 
WR 3, 4

Sales Gas 
H2S Detectors

Pneumatic System
Well Room 1

Pneumatic System Well 
Room 2

Pneumatic System Well 
Room 3

Pneumatic System Well 
Room 4

Hydraulic System Well 
Room 1 & 2
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Process Component Device ID

O
u
t

ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

H2S

OSH 15 H2S X4 5

OSH 5 SO2 X13 5

OAL 10/2 both X14 5

LEL

ASH 45% X15 5

AAL 20% X21 5

Purge Alarms
PAL X51 var

SD X52 5

ALM X53 5

GO

PSH 205A X56 5

PSL 205A X57 5

GO

PSH 206A X60 5

PSL 206A X61 5

OS Oil Pipeline

PSH X62 5

PSL X63 5

FAL Waugh X64 5

PAL v1413 2

GS Gas Pipeline

PSH X65 5

PSL X66 5

H2S
OAH v1407 3

SSV
PAL X331 5

SSV
PAL X332 5

SSV
PAL X333 5

SSV
PAL X334 5

SSSV

PAH X306 5

PAL X307 5

H2S/SO2 
Detectors

Combustible Gas 
Detectors

Amine Plant
(from local panel)

Gross Oil Header 
WR 1, 2

Gross Oil Header 
WR 3, 4

Sales Gas 
H2S Detectors

Pneumatic System
Well Room 1

Pneumatic System Well 
Room 2

Pneumatic System Well 
Room 3

Pneumatic System Well 
Room 4

Hydraulic System Well 
Room 1 & 2

C
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A
-4
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4
 -

 V
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r 
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o
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 -

 S
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C
B
A
-4

1
6
 -
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C
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 C
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p
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p
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p
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A
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 G
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3
 S
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-4

4
9
 -

 A
ci

d
 G

as
 P

u
m

p
/F

an
 M

o
to

r 
S
/D

?

C
M

B
-4
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PA
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 S
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ip
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 #
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/D

PA
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0
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m
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 #
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/D
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X
-4
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1
 -
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ip
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 #

3
 S

/D

PB
E
-4
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2
 -

 S
ea

w
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er
 L

if
t 

Pu
m

p
 S

/D

PB
E
-4

1
3
 -

 S
to

p
 B
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kw

as
h

PB
E
-4

1
5
 -

 W
el

l 
C
le

an
 P

u
m

p
 S

/D

PB
E
-4

1
5
 -

 S
ta

rt
 W

el
l 
C
le

an
 P

u
m

p
 i
n
 A
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to

PB
E
-4

1
5
 -
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p
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el
l 
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an
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u
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p
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 A
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to
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E
-4
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2
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/D
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2
4
 -

 R
el

ie
f 

S
cr

u
b
 P

u
m

p
 S

/D
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f 
S
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 P
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E
-4
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4
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 S
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p
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f 
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cr

u
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 P

u
m
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 i
n
 A
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E
-4

2
7
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T
M

 P
u
m

p
 S

/D
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E
-4

3
1
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 W
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te
 O

il 
Pu

m
p
 S

/D
 -

 P
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5

PB
E
-4

3
1
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il 
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m

p
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 A
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E
-4
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2
 -
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er

 P
u
m

p
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/D
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E
-4

4
4
 -
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T
M

 P
u
m

p
 S

/D
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E
-4

4
7
 -

 S
O

2
 P

u
m

p
 S

/D

PB
E
-4

5
2
 -

 W
at

er
 I

n
j 
C
h
ar

g
e 

Pu
m

p
 S

/D

PB
E
-4

5
3
 -

 W
at

er
 I
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io

n
 P

u
m

p
 S

/D

LC
V
-8

0
1
 -

 C
lo
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 V
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u
m

 D
eg
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ie

r 
D

u
m

p

Z
Z
Z
-9

0
1
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 A
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 S
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r 

B
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w
er

 S
/D

LC
V
-6

0
2
 -

 O
p
en

 M
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n
 S
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er

 D
u
m

p
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V
-6

0
2
 -

 C
lo
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 M
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n
 S
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er

 D
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p
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V
-6
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1
 -

 V
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 S
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 S
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 D

u
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p

LC
V
-8

0
2
 -

 C
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 B
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In
le

t

S
h
u
td

o
w

n
 V

S
D

s

5 5 5 5 2 3 3 3 5 3 3 7 5 5 5 5 lo
c

lo
c 5 5 5 7 7 5 5 5 5 5 5 5 5 3 5 5 5 3 5 7 7 7 7 4
A

4
A 2 7 1

Y
1
2
1

Y
1
2
2

Y
1
2
3

Y
1
2
4

Y
2
0

Y
1
4

Y
1
5

Y
1
2
5

Y
2
0

Y
2
1

Y
4
3

Y
1
2
6

Y
1
2
7

Y
1
3
0

Y
1
3
1

Y
1
3
2

Y
1
3
3

Y
1
3
4

Y
5
1

Y
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0

Y
1
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Y
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1
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Y
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Y
1
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0

Y
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1
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0
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1
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0
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1
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Y
1
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Y
1
4
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Y
1
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5

Y
4
4

Y
4
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Y
3
5

Y
5
0

Y
1
5

Y
1
5

Y
2

Y
3
4

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

X

X

X

X

X X X X X X X X X X

X X X X X X X X X X

X X X X

X X X X
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Process Component Device ID
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0
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

SSSV

PAH X310 5 X X

PAL X311 5 X X

ABJ 810 Waste Oil Tank

LSH 810 X67 5 X X X X X X X X X X X X X X X X X L L

LAH 810 X70 5 X X

Start 810 X71 5

Stop 810 loc

LSL 810 X72 5 X X

LAHH 810 v1402 2

LAH 810 v1402 2

LAL 810 v1402 2

Start 810 v1402 2

Stop 810 v1402 2

ABJ 811 Waste Water Tank

PAH 811 v1410 2 X X X

LAH 811 X73 5 X X

LAL 811 X74 5 X X

ABJ 812 Belly Tank
LSH 812 X75 5 X X L L

CBA 414 Vapor Compressor

SD X77 5 X X L

ALM X100 5 X X

PSH loc L

PSL X101 5 X X L

CBA 416 Gas Compressor

SD X103 5 X X L

ALM X104 5 X X

Aux X323 5 X X

PSH 612A loc L

PSL 612A loc L

TSH 612 loc L

CBA 420 Chiller Compressor

SD X105 5 X X

FAL X106 5 X X

loc

CBA 421 Chiller Compressor

SD X107 5 X X

FAL X106 5 X X

loc

Hydraulic System Well 
Room 3 & 4
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Process Component Device ID

O
u
t

ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

SSSV

PAH X310 5

PAL X311 5

ABJ 810 Waste Oil Tank

LSH 810 X67 5

LAH 810 X70 5

Start 810 X71 5

Stop 810 loc

LSL 810 X72 5

LAHH 810 v1402 2

LAH 810 v1402 2

LAL 810 v1402 2

Start 810 v1402 2

Stop 810 v1402 2

ABJ 811 Waste Water Tank

PAH 811 v1410 2

LAH 811 X73 5

LAL 811 X74 5

ABJ 812 Belly Tank
LSH 812 X75 5

CBA 414 Vapor Compressor

SD X77 5

ALM X100 5

PSH loc

PSL X101 5

CBA 416 Gas Compressor

SD X103 5

ALM X104 5

Aux X323 5

PSH 612A loc

PSL 612A loc

TSH 612 loc

CBA 420 Chiller Compressor

SD X105 5

FAL X106 5

loc

CBA 421 Chiller Compressor

SD X107 5

FAL X106 5

loc

Hydraulic System Well 
Room 3 & 4

C
B
A
-4

1
4
 -

 V
ap

o
r 

C
o
m

p
 -

 S
/D

C
B
A
-4

1
6
 -

 G
C
2
 S

/D

C
B
A
-4

2
0
 -

 C
h
ill

er
 C

o
m

p
 #

1
 S

/D

C
B
A
-4

2
1
 -

 C
h
ill

er
 C

o
m

p
 #

2
 S

/D

C
B
A
-4

3
4
 -

 V
ap

o
r 

R
ec

o
ve

ry
 C

o
m

p
 S

/D

C
B
A
-4

3
5
/4

3
6
 -

 S
ta

rt
 L

ea
d
 A

ir
 C

o
m

p

C
B
A
-4

3
5
/4

3
6
 -

 S
ta

rt
 L

ag
 A

ir
 C

o
m

p

C
B
A
-4

3
5
/4

3
6
 -

 S
to

p
 A

ir
 C

o
m

p

C
B
A
-4

3
9
 -

 G
C
3
 S

/D

C
B
A
-4

4
9
 -

 A
ci

d
 G

as
 C

o
m

p
 S

/D

C
B
A
-4

4
9
 -

 A
ci

d
 G

as
 P

u
m

p
/F

an
 M

o
to

r 
S
/D

?

C
M

B
-4

0
6
 -

 V
ac

u
u
m

 P
u
m

p
 S

/D

H
A
L-

3
0
1
/3

0
2
 -

 G
as

 F
in

 F
an

 S
/D

H
A
L-

3
0
3
 -

 C
h
ill

er
 F

in
 F

an
 S

/D

H
A
L-

3
0
4
 -

 G
C
2
 F

in
 F

an
 S

/D

H
A
L-

3
0
5
 -

 G
C
3
 F

in
 F

an
 S

/D

H
A
L-

3
0
9
 -

 A
m

in
e 

Fi
n
 F

an
 S

/D

H
A
L-

3
2
0
 -

 A
ci

d
 G

as
 E

xc
h
an

g
er

 S
/D

PA
X
-4

2
3
 -

 S
h
ip

 P
u
m

p
 #

1
 S

/D

PA
X
-4

4
0
 -

 S
h
ip

 P
u
m

p
 #

2
 S

/D

PA
X
-4

4
1
 -

 S
h
ip

 P
u
m

p
 #

3
 S

/D

PB
E
-4

1
2
 -

 S
ea

w
at

er
 L

if
t 

Pu
m

p
 S

/D

PB
E
-4

1
3
 -

 S
to

p
 B

ac
kw

as
h

PB
E
-4

1
5
 -

 W
el

l 
C
le

an
 P

u
m

p
 S

/D

PB
E
-4

1
5
 -

 S
ta

rt
 W

el
l 
C
le

an
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

1
5
 -

 S
to

p
 W

el
l 
C
le

an
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

2
2
 –

 G
ly

co
l 
Pu

m
p
 S

/D

PB
E
-4

2
3
 –

 G
ly

co
l 
Pu

m
p
 S

/D

PB
E
-4

2
4
 -

 R
el

ie
f 

S
cr

u
b
 P

u
m

p
 S

/D

PB
E
-4

2
4
 -

 S
ta

rt
 R

el
ie

f 
S
cr

u
b
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

2
4
 -

 S
to

p
 R

el
ie

f 
S
cr

u
b
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

2
7
 -

 H
T
M

 P
u
m

p
 S

/D

PB
E
-4

3
1
 -

 W
as

te
 O

il 
Pu

m
p
 S

/D
 -

 P
LC

5

PB
E
-4

3
1
 -

 S
ta

rt
 W

as
te

 O
il 

Pu
m

p
 i
n
 A

u
to

PB
E
-4

3
2
 -

 W
as

te
 W

at
er

 P
u
m

p
 S

/D

PB
E
-4

4
4
 -

 H
T
M

 P
u
m

p
 S

/D

PB
E
-4

4
7
 -

 S
O

2
 P

u
m

p
 S

/D

PB
E
-4

5
2
 -

 W
at

er
 I

n
j 
C
h
ar

g
e 

Pu
m

p
 S

/D

PB
E
-4

5
3
 -

 W
at

er
 I

n
je

ct
io

n
 P

u
m

p
 S

/D

LC
V
-8

0
1
 -

 C
lo

se
 V

ac
u
u
m

 D
eg

as
if
ie

r 
D

u
m

p

Z
Z
Z
-9

0
1
 -

 A
ir
 S

co
u
r 

B
lo

w
er

 S
/D

LC
V
-6

0
2
 -

 O
p
en

 M
ai

n
 S

cr
u
b
b
er

 D
u
m

p

LC
V
-6

0
2
 -

 C
lo

se
 M

ai
n
 S

cr
u
b
b
er

 D
u
m

p

LC
V
-6

1
1
 -

 V
R
 C

o
m

p
 S

u
ct

 S
cr

u
b
 D

u
m

p

LC
V
-8

0
2
 -

 C
lo

se
 B

ac
kw

as
h
 T

an
k 

In
le

t

S
h
u
td

o
w

n
 V

S
D

s

5 5 5 5 2 3 3 3 5 3 3 7 5 5 5 5 lo
c

lo
c 5 5 5 7 7 5 5 5 5 5 5 5 5 3 5 5 5 3 5 7 7 7 7 4
A

4
A 2 7 1

Y
1
2
1

Y
1
2
2

Y
1
2
3

Y
1
2
4

Y
2
0

Y
1
4

Y
1
5

Y
1
2
5

Y
2
0

Y
2
1

Y
4
3

Y
1
2
6

Y
1
2
7

Y
1
3
0

Y
1
3
1

Y
1
3
2

Y
1
3
3

Y
1
3
4

Y
5
1

Y
4
0

Y
1
3
5

Y
1
3
5

Y
1
3
5

Y
1
3
6

Y
1
3
7

Y
1
4
0

Y
1
4
1

Y
1
4
0

Y
1
2
0

Y
1
4
2

Y
1
4
3

Y
1
4
4

Y
1
2
1

Y
1
4
5

Y
4
4

Y
4
5

Y
3
5

Y
5
0

Y
1
5

Y
1
5

Y
2

Y
3
4

X X X X X X X X X X X

X

X

X

X

L

L

L



Electrical Solutions Corporation Pg 7 of 29 Date Printed 01/06/2008

Fu
n
ct

io
n
 P

er
fo

rm
ed

6
0
-s

ec
o
n
d
 D

el
ay

 T
im

er

W
W

 A
n
n
u
n
ci

at
o
r

PA
 -

 P
ro

d
u
ct

io
n
 A

la
rm

PA
 -

 F
ir
e 

C
o
n
fi
rm

ed

PA
 -

 A
b
an

d
o
n
 P

la
tf

o
rm

PA
 -

 H
ig

h
 H

2
S
 o

r 
S
O

2
 -

 1
5
 /

 5
 p

p
m

PA
 -

 L
o
w

 H
2
S
 o

r 
S
O

2
 -

 1
0
 /

 2
 p

p
m

PA
 -

 L
o
w

 L
E
L 

- 
2
0
%

PL
C
1
 -

 S
/D

 f
ro

m
 P

LC
5
 –

 V
S
D

s 
(3

-m
in

 T
D

)

PL
C
2
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 V
ap

o
r 

R
ec

PL
C
3
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 A
ci

d
 G

as

PL
C
4
A
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 O
il 

S
h
ip

p
in

g

PL
C
6
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 A
m

in
e

PL
C
7
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 H
2
O

 I
n
je

ct

H
T
M

 B
u
rn

er
 C

o
n
tr

o
lle

r 
- 

S
/D

E
O

V
 7

2
1
 -

 O
p
en

 D
el

u
g
e

S
S
V
 -

 C
lo

se
 V

al
ve

s

S
S
S
V
 -

 C
lo

se
 V

al
ve

s

S
D

V
-2

0
1
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
2
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
3
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
4
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
5
 -

 C
lo

se
 I

n
le

t

S
D

V
-2

0
6
 -

 C
lo

se
 I

n
le

t

S
D

V
-3

1
3
 -

 C
lo

se
 M

ai
n
 F

u
el

 G
as

 V
al

ve

S
D

V
-3

1
3
A
 -

 C
lo

se
 F

u
el

 G
as

 V
al

ve

S
D

V
-3

1
3
B
 -

 C
lo

se
 P

ilo
t 

G
as

 V
al

ve

S
D

V
-3

1
3
C
 -

 B
lo

w
d
o
w

n
 P

ilo
t 

G
as

S
D

V
-3

1
3
D

 -
 B

lo
w

d
o
w

n
 F

u
el

 G
as

S
D

V
-4

1
4
 -

 C
lo

se
 V

C
 I

n
le

t

S
D

V
-4

1
6
 -

 C
lo

se
 G

C
2
 I

n
le

t

S
D

V
-4

2
3
A
 -

 C
lo

se
 S

h
ip

 P
u
m

p
 D

is
ch

S
D

V
-4

2
3
B
 -

 C
lo

se
 S

h
ip

 P
u
m

p
 S

u
ct

S
D

V
-4

3
4
A
 -

 C
lo

se
 V

R
 C

o
m

p
 I

n
le

t 
V
al

ve

S
D

V
-4

3
4
B
 -

 C
lo

se
 V

R
 C

o
m

p
 O

u
tl
et

 V
al

ve

S
D

V
-4

3
4
C
 -

 M
ak

e-
U

p
 G

as

S
D

V
-4

3
9
 -

 C
lo

se
 G

C
3
 I

n
le

t

S
D

V
-4

4
9
A
 -

 S
h
u
td

o
w

n
 A

ci
d
 G

as
 V

al
ve

s

S
D

V
-4

4
9
B
 -

 S
h
u
td

o
w

n
 A

ci
d
 G

as
 V

al
ve

s

S
D

V
-6

0
5
 -

 C
lo

se
 F

in
al

 S
cr

u
b
 O

u
tl
et

S
D

V
-6

0
9
 -

 C
lo

se
 I

n
le

t 
G

as
 S

cr
u
b
 I

n
le

t

S
D

V
-8

0
3
 -

 C
lo

se
 W

C
T
 I

n
le

t

S
D

V
-8

0
3
A
 -

 C
lo

se
 W

C
T
 M

U
G

S
D

V
-8

0
4
 -

 C
lo

se
 S

h
ip

 T
an

k 
M

U
G

S
D

V
-8

1
2
 -

 C
lo

se
 D

ri
ll 

D
ra

in

S
D

V
-8

1
2
A
 -

 C
lo

se
 B

el
ly

 T
an

k 
V
al

ve

S
D

V
-1

0
0
2
 -

 C
lo

se
 S

al
es

 G
as

B
D

V
-6

0
3
 -

 B
lo

w
d
o
w

n
 V

C
 D

is
ch

 S
cr

u
b
?

B
D

V
-6

1
2
 -

 B
lo

w
d
o
w

n
 G

C
2
 D

is
ch

 S
cr

u
b

PL
C 5 5 5 5 5 5 5 5 5 5 5 5 3 lo
c 5 5 5 5 5 5 5 5 3 3 3 3 3 5 5 5 5 2 2 2 5 3 3 5 lo
c 5 5 5 lo
c

lo
c 5 lo
c

lo
c

Process Component Device ID

O
u
t

Y
1
0
0

Y
1
0
1

Y
1
0
2

Y
1
0
3

Y
1
0
4

Y
1
0
5

Y
1
1
3

Y
1
1
4

Y
1
1
5

Y
1
1
6

Y
1
1
7

Y
1
2
0

Y
1
2
2

Y
1

Y
1

Y
3

Y
4

Y
5

Y
1
0

Y
1
1

Y
1
2

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
3

Y
1
4

Y
1
5

Y
2
0

Y
0

Y
1

Y
4

Y
2
1

Y
0

Y
0

Y
2
2

Y
2
3

Y
2
3

Y
2
2

Y
2
4

ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

CBA 434

PSH Disch X5 2 X X X X X

PSL1 Suct X0 2 X X X X X

PSL2 Disch X4 2 X X X X X

PSL3 Oil X2 2 X X X X X

TSH Disch X3 2 X X X X X

PAH Suct X1 2 X X

CBA Air Compressors

PSH v1416 3 X X

Start v1416 3

Stop v1416 3

PAL v1416 3 X X

CBA 439 Gas Compressor

SD X110 5 X X

ALM X111 5 X X

Aux X324 5 X X

PSH 613A loc

PSL 613A loc

TSH 613 loc

CBA 449 Acid Gas Compressor

ALM 449 X327 5 X X

PSH1 Suct X1 3 X X X X

PSH2 Disch X5 3 X X X X

PSL1 Suct X0 3 X X X X

PSL2 Disch X4 3 X X X X

TSH1 Disch X3 3 X X X X

TSH2 JW X7 3 X X X X

FSL lube X2 3 X X X X

Aux 449 X316 5 X X

CMB 408 Vacuum Pump
TSH X11 7 X X

HAL Inlet Gas Fin Fan
VSH 301 X113 5 X X

HAL 303 Chiller Fin Fan

VSH 303 X114 5 X X

Aux 303 X312 5 X X

HAL 304 CBA-416 Fin Fan
VSH 304 X115 5 X X

HAL 305 CBA-439 Fin Fan
VSH 305 X116 5 X X

Vapor Recovery 
Compressor

435 
436

301 
302



Electrical Solutions Corporation Pg 8 of 29 Date Printed 01/06/2008

Fu
n
ct

io
n
 P

er
fo

rm
ed

PL
C

Process Component Device ID

O
u
t

ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

CBA 434

PSH Disch X5 2

PSL1 Suct X0 2

PSL2 Disch X4 2

PSL3 Oil X2 2

TSH Disch X3 2

PAH Suct X1 2

CBA Air Compressors

PSH v1416 3

Start v1416 3

Stop v1416 3

PAL v1416 3

CBA 439 Gas Compressor

SD X110 5

ALM X111 5

Aux X324 5

PSH 613A loc

PSL 613A loc

TSH 613 loc

CBA 449 Acid Gas Compressor

ALM 449 X327 5

PSH1 Suct X1 3

PSH2 Disch X5 3

PSL1 Suct X0 3

PSL2 Disch X4 3

TSH1 Disch X3 3

TSH2 JW X7 3

FSL lube X2 3

Aux 449 X316 5

CMB 408 Vacuum Pump
TSH X11 7

HAL Inlet Gas Fin Fan
VSH 301 X113 5

HAL 303 Chiller Fin Fan

VSH 303 X114 5

Aux 303 X312 5

HAL 304 CBA-416 Fin Fan
VSH 304 X115 5

HAL 305 CBA-439 Fin Fan
VSH 305 X116 5

Vapor Recovery 
Compressor

435 
436

301 
302
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

HAL 309
VSH 309/312 loc

HAL 312
VSH 309/312 loc

HAL 313 HTM Heater

PSH Oil 311 X120 3 X X X L L L L L

PSL Oil 311 X121 3 X X X L L L L L

FSL Oil 311 X101 3 X X X L L L L L

TSH1 Oil 313A X100 3 X X L L L L L L

TSH2 Stack 313 X102 3 X X L L L L L L

PSH1 M fuel 313A X103 3 X X L L L L L L

PSL1 M fuel 313A X104 3 X X L L L L L L

PSH2 pilot 313B loc L L L L L L

PSL2 pilot 313B Loc L L L L L L

BSL Flame Loc L L L L L L

PSL3 IAS X106 3 X X L L L L L L

HBA 320 Acid Gas Fin Fan
VSH 320 loc

HBC 311 Regenerator Reboiler

LSL 311 loc

LAL 311 loc

TSHH 311 loc

KAQ 1003 Pig Receiver Water

FAL 1003 <100b X117 5 X X

Pig 1003 Rcvd X120 5 X X

MAF 100

PSH 100 X121 5 X X X X X X X X X X

PSL 100 X122 5 X X X X X X X X X X

LSH 101 X123 5 X X X X X X X X X X

LAH 101 X124 5 X X

LAL 101 X125 5 X X

LSL 101 X126 5 X X X X X X X X X X

MAF 506 Amine Contactor

LSH 506 loc

LAH 506 loc

LAL 506 loc

LSL 506 loc

MAJ 101 Sand Filter

Amine Fin Fan
(1 motor, 2 fans)

Reflux Fin Fan
(1 motor, 2 fans)

Glycol Contactor (H2S 
Scavanger Service)
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MAJ 102 Sand Filter

MAJ 103 Sand Filter

MAJ 104

PSH 104 X127 5 X X X X X X X X X X X L L

PSL 104 X130 5 X X X X X X X X X X X L L

LSH 104/A X131 5 X X X X X X X X X X X L L

LAH 104/A X132 5 X X

LAL 104/A X133 5 X X

LSL 104/A X134 5 X X X X X X X X X X X L L

MAJ 105 Amine Sock Filter

PSH 105 loc

PSL 105 loc

MAJ 106 Amine Sock Filter

PSH 106 loc

PSL 106 loc

MAJ 107 Amine Carbon Filter

PSH 107 loc

PSL 107 loc

MAK 207

PSH 207 loc

PSL 207 loc

LSH 207 loc

LAH 207 loc

LAL 207 loc

LSL 207 loc

MAK 208

PSH 208B loc L L

PSL 208B loc L L

LSH 208 X6 3 X X X X

LAH 208 X15 3 X X

LS Start loc

LS Stop loc

LAL 208 loc

LSL 208A loc L L

MBA 504 Seal Drum

LSH 504A X135 5 X X X X X X X X X X X X X X X X X X X L L

LAH 504 X136 5 X X

LAL 504 X137 5 X X

Secondary Scrubber 
Filter

Amine Plant 
Inlet Gas Scrubber 

Filter Separator

Acid Gas K.O. Drum 
Filter Separator
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MAJ 102 Sand Filter

MAJ 103 Sand Filter

MAJ 104

PSH 104 X127 5

PSL 104 X130 5

LSH 104/A X131 5

LAH 104/A X132 5

LAL 104/A X133 5

LSL 104/A X134 5

MAJ 105 Amine Sock Filter

PSH 105 loc

PSL 105 loc

MAJ 106 Amine Sock Filter

PSH 106 loc

PSL 106 loc

MAJ 107 Amine Carbon Filter

PSH 107 loc

PSL 107 loc

MAK 207

PSH 207 loc

PSL 207 loc

LSH 207 loc

LAH 207 loc

LAL 207 loc

LSL 207 loc

MAK 208

PSH 208B loc

PSL 208B loc

LSH 208 X6 3

LAH 208 X15 3

LS Start loc

LS Stop loc

LAL 208 loc

LSL 208A loc

MBA 504 Seal Drum

LSH 504A X135 5

LAH 504 X136 5

LAL 504 X137 5

Secondary Scrubber 
Filter

Amine Plant 
Inlet Gas Scrubber 

Filter Separator

Acid Gas K.O. Drum 
Filter Separator
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X X X X X X X

X X X X X X X

X X X X X X X

X X

X X X X X X X X X X X X
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBA 507 Amine Regenerator

PSH 507 loc

PSL 507 loc

LSH 507 loc

LAH 507 loc

MBA 508

PSH 508 loc

PSL 508 loc

LSH 508 loc

LSL 508 loc

LAH 508 loc

LAL 508 loc

MBA 801 Vacuum Degasifier

LSH 801A X3 7 X X

LSL 801A v3000 7 X X

LAH 801 X1 7 X X

LAL 801 X2 7 X X

MBD 201 Test Separator

PSH 201 X140 5 X X X

PSL 201 X141 5 X X X

LSH 201 X142 5 X X X

LSL 201 X143 5 X X X

MBD 202 Test Separator

PSH 202 X144 5 X X X

PSL 202 X145 5 X X X

LSH 202 X146 5 X X X

LSL 202 X147 5 X X X

MBD 203 Test Separator

PSH 203 X150 5 X X X

PSL 203 X151 5 X X X

LSH 203 X152 5 X X X

LSL 203 X153 5 X X X

MBD 204 Test Separator

PSH 204 X154 5 X X X

PSL 204 X155 5 X X X

LSH 204 X156 5 X X X

LSL 204 X157 5 X X X

Regenerator Reflux 
Drum
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBA 507 Amine Regenerator

PSH 507 loc

PSL 507 loc

LSH 507 loc

LAH 507 loc

MBA 508

PSH 508 loc

PSL 508 loc

LSH 508 loc

LSL 508 loc

LAH 508 loc

LAL 508 loc

MBA 801 Vacuum Degasifier

LSH 801A X3 7

LSL 801A v3000 7

LAH 801 X1 7

LAL 801 X2 7

MBD 201 Test Separator

PSH 201 X140 5

PSL 201 X141 5

LSH 201 X142 5

LSL 201 X143 5

MBD 202 Test Separator

PSH 202 X144 5

PSL 202 X145 5

LSH 202 X146 5

LSL 202 X147 5

MBD 203 Test Separator

PSH 203 X150 5

PSL 203 X151 5

LSH 203 X152 5

LSL 203 X153 5

MBD 204 Test Separator

PSH 204 X154 5

PSL 204 X155 5

LSH 204 X156 5

LSL 204 X157 5

Regenerator Reflux 
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBD 205 Gross Separator

PSH 205 X160 5 X X X

PSL 205 X161 5 X X X

LSH 205 X162 5 X X X

LAH 205 X163 5 X X

LAL 205 X164 5 X X

LSL 205 X165 5 X X X

MBD 206 Gross Separator

PSH 206 X166 5 X X X

PSL 206 X167 5 X X X

LSH 206 X170 5 X X X X

LAH 206 X171 5 X X

LAL 206 X172 5 X X

LSL 206 X173 5 X X X

MBD 500

PSH 500 X174 5 X X

PSL 500 X175 5 X X

LSH 500 X176 5 X X

LSL 500 X177 5 X X

MDB 502 Refrigerant Cooler

PSH 502 loc

PAH 502A loc

PAL 502A loc

PSL 502 loc

MBD 503 Refrigerant Surge Tank

PSH 503 loc

PSL 503 loc

MBD 509

PSH 509 loc

PSL 509 loc

LSH 509 loc

LSL 509 loc

MBF 501 Chiller Inlet Scrubber

PSH 501 loc

PSL 501 loc

LSH 501 loc

LSL 501 loc

Glycol Skimmer (H2S 
Scavanger Service)

Low Temperature 
Separator
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBD 205 Gross Separator

PSH 205 X160 5

PSL 205 X161 5

LSH 205 X162 5

LAH 205 X163 5

LAL 205 X164 5

LSL 205 X165 5

MBD 206 Gross Separator

PSH 206 X166 5

PSL 206 X167 5

LSH 206 X170 5

LAH 206 X171 5

LAL 206 X172 5

LSL 206 X173 5

MBD 500

PSH 500 X174 5

PSL 500 X175 5

LSH 500 X176 5

LSL 500 X177 5

MDB 502 Refrigerant Cooler

PSH 502 loc

PAH 502A loc

PAL 502A loc

PSL 502 loc

MBD 503 Refrigerant Surge Tank

PSH 503 loc

PSL 503 loc

MBD 509

PSH 509 loc

PSL 509 loc

LSH 509 loc

LSL 509 loc

MBF 501 Chiller Inlet Scrubber

PSH 501 loc

PSL 501 loc

LSH 501 loc

LSL 501 loc

Glycol Skimmer (H2S 
Scavanger Service)

Low Temperature 
Separator
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBF 602 Main Scrubber

PSH 602 X200 5 X X X X X X X X L L

PSL 602 X201 5 X X X X X X X X X X X L L

LSH 602 X202 5 X X X X X X X X X X L L

LAH 602A X203 5 X X

Start X36 4A

Stop X37 4A

LAL 602A X204 5 X X

LSL 602 X205 5 X X X X X X X X L L

MBF 603

PSH 603 X206 5 X X X

PSL 603 X207 5 X X X

LSH 603A loc L

LAL 603 loc

LSL 603A loc L

TSH 603 loc L

MBF 604

PSH 604 loc L

PSL 604 loc L

LSH 604 X210 5 X X X

LSL 604 X211 5 X X X

MBF 605 Final Scrubber

PSH 605 X212 5 X X X X X X X X X X L L

PSL 605 X213 5 X X X X X X X X X X L L

LSH 605 X214 5 X X X X X X X X X X X L L

LAH 605 X215 5 X X

LAL 605 X216 5 X X

LSL 605 X217 5 X X X X X X X X X X L L

MBF 606

PAH 606 X220 5 X X

PAL 606 X221 5 X X

LAHH 606 X222 5 X X

LAH 606 X223 5 X X

LAL 606 X224 5 X X

LALL 606 X225 5 X X

Vapor 
Compressor 

Disch Scrubber

Vapor 
Compressor 

Inlet Scrubber

Pico Gas Scrubber
Out of Service
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBF 607 Relief Scrubber

LSH 607 X226 5 X X X X X X X X X X X X X X X X X X X L L

LAH 607 X227 5 X X

Start 607 X230 5

Stop 607 loc

LAL 607 X231 5 X X

MBF 609

PSH 609 loc L

PSL 609 loc L

LSH 609 loc L

LAH 609 loc

LAL 609 loc

LSL 609 loc L

MBF 610

PSH 610 loc L

PSL 610 loc L

LSH 610 loc L

LAH 610 loc

LAL 610 loc

LSL 610 loc L

MBF 611
LSH 611 X6 2 X X X X X

MBF 612

PSH 612 loc L

PSL 612 loc L

LSH 612 loc L

LSL 612 loc L

MBF 613

PSH 613 loc

PSL 613 loc

LSH 613 loc

LSL 613 loc

MBF 803 Well Clean Tank

PSH 803 X232 5 X X X X

PSL 803 X233 5 X X X X

LSH 803 Pico? X234 5 X X X X X

LAH 803 Start loc

LAL 803 Stop loc

LSL 803 X235 5 X X X X

Amine Plant 
Inlet Gas Scrubber

Contactor Discharge 
Gas Scrubber

Vapor Recovery Suction 
Scrubber

Gas Compressor 
Discharge Scrubber

Gas Compressor 
Discharge Scrubber
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBF 607 Relief Scrubber

LSH 607 X226 5

LAH 607 X227 5

Start 607 X230 5

Stop 607 loc

LAL 607 X231 5

MBF 609

PSH 609 loc

PSL 609 loc

LSH 609 loc

LAH 609 loc

LAL 609 loc

LSL 609 loc

MBF 610

PSH 610 loc

PSL 610 loc

LSH 610 loc

LAH 610 loc

LAL 610 loc

LSL 610 loc

MBF 611
LSH 611 X6 2

MBF 612

PSH 612 loc

PSL 612 loc

LSH 612 loc

LSL 612 loc

MBF 613

PSH 613 loc

PSL 613 loc

LSH 613 loc

LSL 613 loc

MBF 803 Well Clean Tank

PSH 803 X232 5

PSL 803 X233 5

LSH 803 Pico? X234 5

LAH 803 Start loc

LAL 803 Stop loc

LSL 803 X235 5

Amine Plant 
Inlet Gas Scrubber

Contactor Discharge 
Gas Scrubber

Vapor Recovery Suction 
Scrubber

Gas Compressor 
Discharge Scrubber

Gas Compressor 
Discharge Scrubber

C
B
A
-4

1
4
 -

 V
ap

o
r 

C
o
m

p
 -

 S
/D

C
B
A
-4

1
6
 -

 G
C
2
 S

/D

C
B
A
-4

2
0
 -

 C
h
ill

er
 C

o
m

p
 #

1
 S

/D

C
B
A
-4

2
1
 -

 C
h
ill

er
 C

o
m

p
 #

2
 S

/D

C
B
A
-4

3
4
 -

 V
ap

o
r 

R
ec

o
ve

ry
 C

o
m

p
 S

/D

C
B
A
-4

3
5
/4

3
6
 -

 S
ta

rt
 L

ea
d
 A

ir
 C

o
m

p

C
B
A
-4

3
5
/4

3
6
 -

 S
ta

rt
 L

ag
 A

ir
 C

o
m

p

C
B
A
-4

3
5
/4

3
6
 -

 S
to

p
 A

ir
 C

o
m

p

C
B
A
-4

3
9
 -

 G
C
3
 S

/D

C
B
A
-4

4
9
 -

 A
ci

d
 G

as
 C

o
m

p
 S

/D

C
B
A
-4

4
9
 -

 A
ci

d
 G

as
 P

u
m

p
/F

an
 M

o
to

r 
S
/D

?

C
M

B
-4

0
6
 -

 V
ac

u
u
m

 P
u
m

p
 S

/D

H
A
L-

3
0
1
/3

0
2
 -

 G
as

 F
in

 F
an

 S
/D

H
A
L-

3
0
3
 -

 C
h
ill

er
 F

in
 F

an
 S

/D

H
A
L-

3
0
4
 -

 G
C
2
 F

in
 F

an
 S

/D

H
A
L-

3
0
5
 -

 G
C
3
 F

in
 F

an
 S

/D

H
A
L-

3
0
9
 -

 A
m

in
e 

Fi
n
 F

an
 S

/D

H
A
L-

3
2
0
 -

 A
ci

d
 G

as
 E

xc
h
an

g
er

 S
/D

PA
X
-4

2
3
 -

 S
h
ip

 P
u
m

p
 #

1
 S

/D

PA
X
-4

4
0
 -

 S
h
ip

 P
u
m

p
 #

2
 S

/D

PA
X
-4

4
1
 -

 S
h
ip

 P
u
m

p
 #

3
 S

/D

PB
E
-4

1
2
 -

 S
ea

w
at

er
 L

if
t 

Pu
m

p
 S

/D

PB
E
-4

1
3
 -

 S
to

p
 B

ac
kw

as
h

PB
E
-4

1
5
 -

 W
el

l 
C
le

an
 P

u
m

p
 S

/D

PB
E
-4

1
5
 -

 S
ta

rt
 W

el
l 
C
le

an
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

1
5
 -

 S
to

p
 W

el
l 
C
le

an
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

2
2
 –

 G
ly

co
l 
Pu

m
p
 S

/D

PB
E
-4

2
3
 –

 G
ly

co
l 
Pu

m
p
 S

/D

PB
E
-4

2
4
 -

 R
el

ie
f 

S
cr

u
b
 P

u
m

p
 S

/D

PB
E
-4

2
4
 -

 S
ta

rt
 R

el
ie

f 
S
cr

u
b
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

2
4
 -

 S
to

p
 R

el
ie

f 
S
cr

u
b
 P

u
m

p
 i
n
 A

u
to

PB
E
-4

2
7
 -

 H
T
M

 P
u
m

p
 S

/D

PB
E
-4

3
1
 -

 W
as

te
 O

il 
Pu

m
p
 S

/D
 -

 P
LC

5

PB
E
-4

3
1
 -

 S
ta

rt
 W

as
te

 O
il 

Pu
m

p
 i
n
 A

u
to

PB
E
-4

3
2
 -

 W
as

te
 W

at
er

 P
u
m

p
 S

/D

PB
E
-4

4
4
 -

 H
T
M

 P
u
m

p
 S

/D

PB
E
-4

4
7
 -

 S
O

2
 P

u
m

p
 S

/D

PB
E
-4

5
2
 -

 W
at

er
 I

n
j 
C
h
ar

g
e 

Pu
m

p
 S

/D

PB
E
-4

5
3
 -

 W
at

er
 I

n
je

ct
io

n
 P

u
m

p
 S

/D

LC
V
-8

0
1
 -

 C
lo

se
 V

ac
u
u
m

 D
eg

as
if
ie

r 
D

u
m

p

Z
Z
Z
-9

0
1
 -

 A
ir
 S

co
u
r 

B
lo

w
er

 S
/D

LC
V
-6

0
2
 -

 O
p
en

 M
ai

n
 S

cr
u
b
b
er

 D
u
m

p

LC
V
-6

0
2
 -

 C
lo

se
 M

ai
n
 S

cr
u
b
b
er

 D
u
m

p

LC
V
-6

1
1
 -

 V
R
 C

o
m

p
 S

u
ct

 S
cr

u
b
 D

u
m

p

LC
V
-8

0
2
 -

 C
lo

se
 B

ac
kw

as
h
 T

an
k 

In
le

t

S
h
u
td

o
w

n
 V

S
D

s

5 5 5 5 2 3 3 3 5 3 3 7 5 5 5 5 lo
c

lo
c 5 5 5 7 7 5 5 5 5 5 5 5 5 3 5 5 5 3 5 7 7 7 7 4
A

4
A 2 7 1

Y
1
2
1

Y
1
2
2

Y
1
2
3

Y
1
2
4

Y
2
0

Y
1
4

Y
1
5

Y
1
2
5

Y
2
0

Y
2
1

Y
4
3

Y
1
2
6

Y
1
2
7

Y
1
3
0

Y
1
3
1

Y
1
3
2

Y
1
3
3

Y
1
3
4

Y
5
1

Y
4
0

Y
1
3
5

Y
1
3
5

Y
1
3
5

Y
1
3
6

Y
1
3
7

Y
1
4
0

Y
1
4
1

Y
1
4
0

Y
1
2
0

Y
1
4
2

Y
1
4
3

Y
1
4
4

Y
1
2
1

Y
1
4
5

Y
4
4

Y
4
5

Y
3
5

Y
5
0

Y
1
5

Y
1
5

Y
2

Y
3
4

X X X X X X X X X X

X

L

X

X

L

L

L

L

L

L

L

L

L

L

X



Electrical Solutions Corporation Pg 21 of 29 Date Printed 01/06/2008

Fu
n
ct

io
n
 P

er
fo

rm
ed

6
0
-s

ec
o
n
d
 D

el
ay

 T
im

er

W
W

 A
n
n
u
n
ci

at
o
r

PA
 -

 P
ro

d
u
ct

io
n
 A

la
rm

PA
 -

 F
ir
e 

C
o
n
fi
rm

ed

PA
 -

 A
b
an

d
o
n
 P

la
tf

o
rm

PA
 -

 H
ig

h
 H

2
S
 o

r 
S
O

2
 -

 1
5
 /

 5
 p

p
m

PA
 -

 L
o
w

 H
2
S
 o

r 
S
O

2
 -

 1
0
 /

 2
 p

p
m

PA
 -

 L
o
w

 L
E
L 

- 
2
0
%

PL
C
1
 -

 S
/D

 f
ro

m
 P

LC
5
 –

 V
S
D

s 
(3

-m
in

 T
D

)

PL
C
2
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 V
ap

o
r 

R
ec

PL
C
3
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 A
ci

d
 G

as

PL
C
4
A
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 O
il 

S
h
ip

p
in

g

PL
C
6
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 A
m

in
e

PL
C
7
 -

 S
/D

 f
ro

m
 P

LC
5
 -

 H
2
O

 I
n
je

ct

H
T
M

 B
u
rn

er
 C

o
n
tr

o
lle

r 
- 

S
/D

E
O

V
 7

2
1
 -

 O
p
en

 D
el

u
g
e

S
S
V
 -

 C
lo

se
 V

al
ve

s

S
S
S
V
 -

 C
lo

se
 V

al
ve

s

S
D

V
-2

0
1
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
2
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
3
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
4
 -

 D
iv

er
t 

In
le

t

S
D

V
-2

0
5
 -

 C
lo

se
 I

n
le

t

S
D

V
-2

0
6
 -

 C
lo

se
 I

n
le

t

S
D

V
-3

1
3
 -

 C
lo

se
 M

ai
n
 F

u
el

 G
as

 V
al

ve

S
D

V
-3

1
3
A
 -

 C
lo

se
 F

u
el

 G
as

 V
al

ve

S
D

V
-3

1
3
B
 -

 C
lo

se
 P

ilo
t 

G
as

 V
al

ve

S
D

V
-3

1
3
C
 -

 B
lo

w
d
o
w

n
 P

ilo
t 

G
as

S
D

V
-3

1
3
D

 -
 B

lo
w

d
o
w

n
 F

u
el

 G
as

S
D

V
-4

1
4
 -

 C
lo

se
 V

C
 I

n
le

t

S
D

V
-4

1
6
 -

 C
lo

se
 G

C
2
 I

n
le

t

S
D

V
-4

2
3
A
 -

 C
lo

se
 S

h
ip

 P
u
m

p
 D

is
ch

S
D

V
-4

2
3
B
 -

 C
lo

se
 S

h
ip

 P
u
m

p
 S

u
ct

S
D

V
-4

3
4
A
 -

 C
lo

se
 V

R
 C

o
m

p
 I

n
le

t 
V
al

ve

S
D

V
-4

3
4
B
 -

 C
lo

se
 V

R
 C

o
m

p
 O

u
tl
et

 V
al

ve

S
D

V
-4

3
4
C
 -

 M
ak

e-
U

p
 G

as

S
D

V
-4

3
9
 -

 C
lo

se
 G

C
3
 I

n
le

t

S
D

V
-4

4
9
A
 -

 S
h
u
td

o
w

n
 A

ci
d
 G

as
 V

al
ve

s

S
D

V
-4

4
9
B
 -

 S
h
u
td

o
w

n
 A

ci
d
 G

as
 V

al
ve

s

S
D

V
-6

0
5
 -

 C
lo

se
 F

in
al

 S
cr

u
b
 O

u
tl
et

S
D

V
-6

0
9
 -

 C
lo

se
 I

n
le

t 
G

as
 S

cr
u
b
 I

n
le

t

S
D

V
-8

0
3
 -

 C
lo

se
 W

C
T
 I

n
le

t

S
D

V
-8

0
3
A
 -

 C
lo

se
 W

C
T
 M

U
G

S
D

V
-8

0
4
 -

 C
lo

se
 S

h
ip

 T
an

k 
M

U
G

S
D

V
-8

1
2
 -

 C
lo

se
 D

ri
ll 

D
ra

in

S
D

V
-8

1
2
A
 -

 C
lo

se
 B

el
ly

 T
an

k 
V
al

ve

S
D

V
-1

0
0
2
 -

 C
lo

se
 S

al
es

 G
as

B
D

V
-6

0
3
 -

 B
lo

w
d
o
w

n
 V

C
 D

is
ch

 S
cr

u
b
?

B
D

V
-6

1
2
 -

 B
lo

w
d
o
w

n
 G

C
2
 D

is
ch

 S
cr

u
b

PL
C 5 5 5 5 5 5 5 5 5 5 5 5 3 lo
c 5 5 5 5 5 5 5 5 3 3 3 3 3 5 5 5 5 2 2 2 5 3 3 5 lo
c 5 5 5 lo
c

lo
c 5 lo
c

lo
c

Process Component Device ID

O
u
t

Y
1
0
0

Y
1
0
1

Y
1
0
2

Y
1
0
3

Y
1
0
4

Y
1
0
5

Y
1
1
3

Y
1
1
4

Y
1
1
5

Y
1
1
6

Y
1
1
7

Y
1
2
0

Y
1
2
2

Y
1

Y
1

Y
3

Y
4

Y
5

Y
1
0

Y
1
1

Y
1
2

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
2
3

Y
1
3

Y
1
4

Y
1
5

Y
2
0

Y
0

Y
1

Y
4

Y
2
1

Y
0

Y
0

Y
2
2

Y
2
3

Y
2
3

Y
2
2

Y
2
4

ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

MBJ 802 Backwash Tank

LSH 802 X13 7 X X

LSL 802 X15 7 X X

MBJ 804 Shipping Tank

PSH 804 X236 5 X X X X X X X X X X X X X X X X X X X X L L

PSL 804 X237 5 X X X X X X X X X X X X X X X X X X X X L L

LSH 804 X240 5 X X X X X X X X X X X X X X X X X X X X L L

LAH 804 v3041 2 X X

LAH 804 X241 5 X X

LAL 804 X242 5 X X

LAL 804 v3041 2 X X

LSL 804 X243 5 X X X X X X X X X X X X X X X X X X X X L L

MBJ 805 Amine Flash Tank

PSH 805 loc L

PSL 805 loc L

LSH 805 loc L

LAH 805 loc

LAL 805 loc

LSL 805 loc L

MBJ 806 Lean Amine Surge Tank

PSH 806 Loc L

PSL 806 loc L

LSH 806 loc L

LAH 806 loc

LAL 806 loc

LSL 806 loc L

MBJ 807 HTM Expansion Tank

PSH 807 X112 3 X X X L L L L L

PSL 807 X113 3 X X X L L L L L

LSH 807 X114 3 X X X L L L L L

LAH 807 X116 3 X X

LAL 807 X117 3 X X

LSL 807 X115 3 X X X L L L L L

MBJ 906/907 Air Receiver

PAH 906/907 X335 5 X X

PAL 906/907 X336 5 X X

TAH 906 X337 5 X X

TAH 907 X340 5 X X

PAX 423 Shipping Pump

PSH 423 X245 5 X X

PSL 423 X246 5 X X
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

PAX 423 Shipping Pump

PAX 440 Shipping Pump

PSH 440 X252 5 X X

PSL 440 X253 5 X X

PAX 441 Shipping Pump

PSH 441 X255 5 X X

PSL 441 X256 5 X X

PBE 412 Seawater Lift Pump

PSH 412 v3007 7 X X

PAH 412 v3007 7 X X

PAL 412 v3007 7 X X

PSL 412 v3007 7 X X

PBE 413 Backwash Pump

PBE 415 Well Clean Pump

PSH 415 X260 5 X X

PSL 415 X261 5 X X

PBE 422 Glycol Pump

PSH 422 X263 5 X X

PSL 422 X264 5 X X

PBE 423 Glycol Pump

PSH 423 X266 5 X X

PSL 423 X267 5 X X

PBE 424 Relief Scrubber Pump

PSH 424 X271 5 X X

PSL 424 X272 5 X X

Aux 424 X270 5 X X

PBE 425 Lean Amine Pump

PSH 425 loc

PSL 425 loc

PBE 426

PSH 426 loc

PSL 426 locRegenerator Reflux 
Pump
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

PBE 427 HTM Pump

PSH 427 X123 3 X X X L L L L L

PSL 427 X124 3 X X X L L L L L

PBE 428 Sour Water Pump

PSH 428 loc

PSL 428 loc

PBE 430 Fire Pump

PAHL 430 X274 5 X X

UL/OL 430 X275 5 X X

PBE 431 Waste Oil Pump

PSH 431 X277 5 X X

PSL 431 X300 5 X X

PBE 432 Waste Water Pump

PSH 432 X302 5 X X

PSL 432 X303 5 X X

PBE 437 Potable Water Pump
Aux 437 X320 5 X X

PBE 442 Lean Amine Pump

PSH 442 loc ? ?

PSL 442 loc ? ?

PBE 443

PSH 443 loc ? ?

PSL 443 loc ? ?

PBE 444 HTM Pump

PSH 444 X125 3 X X X L L L L L

PSL 444 X126 3 X X X L L L L L

PBE 445 Fire Pump

PAHL 445 X274 5 X X

UL/OL 445 X275 5 X X

PBE 446 Potable Water Pump
Aux 446 X321 5 X X

PBE 452

FSH 452 v3004 7 X X

FSL 452 v3004 7 X X

PAH 452 v3003 7 X X

PAL 452 v3003 7 X X

FAH 452 v3004 7 X X

FAL 452 v3004 7 X X

Aux 452 X26 7 X

Regenerator Reflux 
Pump

Water Injection Charge 
Pump
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ID Service ID # SAC# In PLC

CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable

Modified

Local Control

PBE 453 Water Injection Pump

PSH 453 X20 7 X X

PSL1 453 X25 7 X X

PSL2 453 X21 7 X X

VSH 453 X22 7 X X

PAH 453 v3002 7 X X

PAL 453 v3002 7 X X

ZBA 908 SO2 Chiller

PSH X26 3 X X

PSL X23 3 X X

TSH X25 3 X X

ZBE 314
PSL 314 X105 3 X X L L L L L L

Inj Well Alarms
FAL 1 X X

SO2 Injection Alarms
FAL 1 X X

VSD Alarms

OL/UL 1 X X

Status 1 X X

Sump
LAH X305 5 X X

HTM Combustion Air 
Blower
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CAUSE AND EFFECT CHART
rev 4.2     7/21/06

Questionable
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Date Rev Edited By      Changes Made
5/20/06 1.0 Rick Hurdle Added final sheet for revisions. Moved all C&E sheets onto the first sheet.
5/21/06 xxx
5/29/06 2.0 Rick Hurdle Added missing process components and functions.
6/7/06 2.1 Rick Hurdle Merge old SAFE chart with PLC5 I/O list to fill in gaps. Submitted to xxx for revisions.
6/23/06 2.2 Rick Hurdle Update output coil addresses based on programming changes.
7/1/06 3.0 xxx, rmh Update based on feedback from operations on xxx.
7/5/06 3.1 Rick Hurdle Changes made by Rick Hurdle. These need to be reviewed and approved by xxx during next API RP 14C audit.
7/11/06 4.0 xxx Changes made by Rick Hurdle as suggested by xxx.
7/21/06 4.1 Rick Hurdle Changes made by Rick Hurdle as instructed xxx. Mostly alarms from the old Ronan panel that are being brought over into WW.

Removed "Close SSV/SSSV Affected Wells" from Function performed.
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