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Watana Wichienrut 2007: The Study of Equipment Failures to Improve Maintenance
System and System Reliability: A Case Study of Booster Compressor System on
Offshore Gas Production Platform. Master of Engineering (Safety Engineering),
Major Field: Safety Engineering, Interdisciplinary Graduate Program. Thesis Advisor:

Associate Professor Thanya Kiatiwat, Ph.D. 102 pages.

Crude oil and natural gas are flammable. Consequently, leakage affects safety and the
environment. Therefore, offshore oil and gas processing equipment must be highly reliable.
The study of equipment failures in booster compressor system on an offshore gas production
platform, specified into 3 major components have caused a lost production opportunity of
3,443,567 US dollars in 2006. A review of current maintenance system on these components
was also conducted. Part Replacement Preventive Maintenance (PM) was proposed to replace
the existing Break-down Maintenance. The preventive maintenance intervals of 8, 4 and 2 per
year were then analyzed. The study revealed that the maintenance intervals of 2 per year yielded
the highest benefit to cost ratio of 18.9 to 1. Where, the intervals of 4 and 8 per year yielded the
benefit to cost ratio of 9.5 to 1and 4.7 to 1, respectively. It is expected that once the revised
maintenance system is implemented, availability of the booster compressor system would
increase approximately from 89.46 to 94.96 percent. Also, lost production opportunity would
be significantly reduced approximately from 6,269,229 to 2,997,322 US dollars or 3,271,907
US dollars saved production cost per year. However, total cost of maintenance and planned
maintenance downtime will increase by approximately 181,772 US dollars per year. Study of
equipment failures for adjusting maintenance system of critical equipment at appropriate

intervals can improve equipment reliability and cost effectiveness.
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1. Liquid pump plunger/packing leaked 1 373.5 46,282
2. Defective bearing of belt tensioner 2 58.75 6,046
3. Cooler fan belt broken 1 49.2 6,672
4. Valve Positioner of recycle valve

failed 2 35.95 3,611
5. Cooler fan drive shaft coupling broken 1 30.25 4,831
6. Force feed pump stuck 3 27.5 3,773
7. 1st Stage scrubber Level control valve

stuck closed 1 26.16 3,240
8. Inlet Separator Level Transmitter

failed 2 16.83 1,914
9. Level control valve passing due to

flow cut 1 15.7 2,510
10. Lube oil flow switch failed 1 13.75 1,829
11. Lube oil strainer clogged 1 13.25 1,792
12. Programmable Logic Control (PLC)

power supply fuse failed 1 12 1,850
13. Battery Charger breaker failed 2 11.75 1,424
14. Pressure Transmitter failed 2 10.1 2,698
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15. Oil pressure transmitter malfunctioned 1 10 1,594
16. Export Shutdown valve failed 1 8.3 1,061
17. Lube oil auto refill strainer clogged 1 8.17 1,304
18. Engine Speed control linkage stuck 1 8.1 1,214
19. Alternator failed to charge 1 7 1,066
20. Fuel gas Shutdown valve passing 1 6.25 759
21. Shutdown valve air leaked 1 6.1 1,008
22. Suction Scrubber Level control valve
passing 1 6 925
23. Liquid pump orifice of leak detection
clogged 1 4.5 700
24. Compressor lube oil flow switch failed 1 4 384
25. Flow orifice of leak detection clogged 1 3.75 547
26. Vibration Switch failed 1 3.7 1,181
27. Suction strainer of force feed pump
clogged 1 2.7 366
28. Suction Scrubber Level control valve
stuck closed 1 2 243
29. Fuel gas regulator failed 1 1.5 182
30. Programmable Logic Control (PLC)
bid error 1 0.5 73
3 37 777.26 101,079*
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Level control valve passing due to flow cut
21/2/2006 3.75 599 Cooler fan drive shaft Cooler fan drive shaft
coupling coupling broken
22/2/2006 17 2,715 Cooler fan drive shaft Cooler fan drive shaft
coupling coupling broken
23/2/2006 9.5 1,517 Cooler fan drive shaft Cooler fan drive shaft
coupling coupling broken
25/2/2006 6.17 985 Engine Lube oil Lube oil auto refill
strainer strainer clogged
26/2/2006 2 319 Engine Lube oil Lube oil auto refill
strainer strainer clogged
18/3/2006 10 1,594 Lube oil press Oil pressure transmitter
transmitter malfunctioned
27/3/2006 7 2,233 1" Stage Suction Pressure Transmitter
pressure transmitter failed
6/4/2006 2.5 798 Booster Comp Vibration Switch failed

vibration Switch
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7/4/2006 1.2 383 Booster Comp Vibration Switch failed
vibration Switch
13/4/2006 24 2,873 Cooler fan tensioner ~ Defective bearing due to
inadequate lubrication
14/4/2006 11.75 1,406 Cooler fan tensioner ~ Defective bearing due to
inadequate lubrication
27/4/2006 3 450 1" Stage Suction Pressure Transmitter
pressure transmitter failed
28/4/2006 0.1 15 1" Stage Suction Pressure Transmitter
pressure transmitter failed
29/4/2006 8.1 1,214 Engine speed control ~ Engine Speed control
linkage linkage stuck
5/5/2006 7 1,066 Alternator Alternator failed to
charge
19/5/2006 6.83 1,040 1" Stage scrubber 1" Stage scrubber Level
Level control valve control valve stuck
closed
20/5/2006 19.33 2,200 1" Stage scrubber 1" Stage scrubber Level
Level control valve control valve stuck
closed
21/5/2006 9.18 1,044 Inlet Sep Level Inlet Separator Level
Transmitter Transmitter failed
23/5/2006 7.65 870 Inlet Separator Level Inlet Separator Level

Transmitter

Transmitter failed
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25/5/2006 9.2 1,046 Recycle valve Valve Positioner of
recycle valve failed
13/6/2006 12 1,850 PLC power supply Programmable Logic
fuse Control (PLC) power
supply fuse failed
14/6/2006 6 925 Suction Scrubber Suction Scrubber Level
Level control valve control valve passing
23/7/2006 6.1 1,008 SDV-121B Shutdown valve air
leaked
3/8/2006 9.75 1,182 Battery Charger Battery Charger breaker
breaker failed
15/8/2006 24 2,301 Recycle valve Valve Positioner of
recycle valve failed
16/8/2006 2.75 264 Recycle valve Valve Positioner of
recycle valve failed
18/8/2006 4 384 Compressor lube oil ~ Compressor lube oil flow
flow switch switch failed
20/8/2006 1.6 244 Export Shutdown Export Shutdown valve
valve failed
21/8/2006 6.7 817 Export Shutdown Export Shutdown valve
valve failed
25/8/2006 6.25 759 Fuel gas Shutdown Fuel gas Shutdown valve

valve

passing
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29/8/2006 2 243 1" Stage scrubber Suction Scrubber Level
Level control valve control valve stuck
closed
30/8/2006 1.5 182 Fuel gas regulator Fuel gas regulator failed
4/9/2006 2 242 Battery Charger Battery Charger breaker
breaker failed
19/9/2006 12 1,692 Force feed pump Force feed pump stuck
19/10/2006 15.5 2,102 Cooler fan belt Cooler fan belt broken
20/10/2006 24 3,255 Cooler fan belt Cooler fan belt broken
21/10/2006 9.7 1,315 Cooler fan belt Cooler fan belt broken
23/10/2006 2.7 366 Booster Comp Lube  Suction strainer of force
oil strainer feed pump clogged
24/10/2006 1.25 169 Booster Comp Lube  Lube oil strainer
oil strainer clogged
25/10/2006 4.25 575 Booster Comp Lube  Lube oil strainer
oil strainer clogged
28/10/2006 7.75 1,048 Booster Comp Lube  Lube oil strainer clogged
oil strainer
31/10/2006 7.75 1,048 Force feed pump Force feed pump stuck
22/11/2006 7.75 1,033 Force feed pump Force feed pump stuck
23/11/2006 7 931 Force feed pump Lube oil flow switch

flow switch

failed
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24/11/2006 6.75 898 Force feed pump Lube oil flow switch
flow switch failed
27/11/2006 11.75 1,562 Liquid pump plungers Liquid pump leak Sand
in crude oil, oil
temperature exceeded
packing design
28/11/2006 16.75 2,227 Liquid pump plungers Liquid pump leaked
29/11/2006 24 3,192 Liquid pump plungers Liquid pump leaked
30/11/2006 24 3,192 Liquid pump plungers Liquid pump leaked
1/12/2006 21.5 2,860 Liquid pump plungers Liquid pump leaked
2/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
3/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
4/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
5/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
6/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
7/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
8/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
9/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
10/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
11/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
12/12/2006 24 2,860 Liquid pump plungers Liquid pump leaked
13/12/2006 11.5 1,789 Liquid pump plungers Liquid pump leaked
15/12/2006 4.5 700 Force feed pump Orifice of leak detection

clogged
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28/12/2006 16 933 Cooler fan tensioner ~ Defective bearing due to

inadequate lubrication

29/12/2006 7 834 Cooler fan tensioner ~ Defective bearing due to

inadequate lubrication

33U 777.26 101,079* - -
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13/1/2006 11.3 1,650 Converted BC to single stage to avoid

high discharge press shutdown. Adjusted
set point of suction pressure from 260 to
230 psi and discharge pressure set point
fm 700 to 650 psi.

22/3/2006 2 319 Downloaded PLC Program to update

Pressure Transmitter Range
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5/4/2006 2.3 734 Adjusted set point of suction and
discharge pressure of Booster
Compressor
31/5/2006 3.5 541 PM Inspection
10/6/2006 4.5 695 PM Inspection 90 Days
1/7/2006 1.3 206 Installed guard for liquid pump
6/9/2006 8.25 1,000 PM inspection
8/9/2006 8.75 1,060 PM Inspection
17/9/2006 3.5 400 Replace PSV of 2 Stage suction
scrubber
17/11/2006 22 2,930 Modified to add level control valve of
liquid pump
19/11/2006 21 2,800 Manual shutdown for level control vale
modification
20/11/2006 2.1 280 Reset Pressure Safety Valve of motor
start
27/12/2006 8.75 1,042 8000 hours-PM inspection
33U 99.25 1,2421*
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5/1/2006 5.59 815 2" stage discharge pressure high due to
high pipeline pressure

6/1/2006 10.8 1,575 i stage suction pressure high, high
pipeline pressure of Surat trunk line

6/1/2006 1.5 219 2 stage suction pressure, high pipeline
pressure

8/1/2006 3 438 2" stage suction pressure, high pipeline
pressure while pigging PMD-RWA

14 /1/2006 5.3 774 i stage low suction ion pressure , low
feed gas Lost gas supply to system

15/1/2006 5 730 1" stage low suction ion pressure , low
feed gas Lost gas supply to system

16/1/2006 2 292 High pipeline pressure due to pigging
operation Discharge high pressure

19/1/2006 7.5 1,199 High pipeline pressure

22/1/2006 11.2 1,791 High incoming liquid Suction scrubber
level high

31/1/2006 24 3,838 Planned Shutdown Surat A trunk line
modification

5/2/2006 18 2,878 Planned Shutdown Surat A trunk line
modification

9/2/2006 15.7 2,510 Emergency shutdown from platform

signal
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24/2/2006 1.75 279 High incoming liquid Flow surge into
inlet sep caused liquid carried over to
suction scrubber, suspected from PMC-16

3/3/2006 24 3,828 Planned Shutdown for total Surat trunk
line shutdown

4/3/2006 24 3,828 Planned Shutdown for total Surat trunk
line shutdown

5/3/2006 24 3,828 Planned Shutdown for total Surat trunk
line shutdown

6/3/2006 24 3,828 Planned Shutdown for total Surat trunk
line shutdown

7/3/2006 24 3,828 Planned Shutdown for total Surat trunk
line shutdown

8/3/2006 24 3,828 Planned Shutdown for total Surat trunk
line shutdown

9//3/2006 5.33 850 Planned Shutdown for total Surat trunk
line shutdown

15/3/2006 7 1,116 Planned Shutdown. Slugging problem on
all central processing P/F while 24"trunk
line from Sutun A in service

16/3/2006 342 545 Planned Shutdown

9/4/2006 4.3 1,372 Low feed gas Throw #2 suction pressure low

10/4/2006 9 2,873 Error when switching wells. Suction low press

during adjusting chock causing suction

pressure low
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15/4/2006 2.25 269 Low feed gas. Lost of suction header -
Suction low pressure

20/4/2006 3.42 378 High incoming liquid High liquid
condensed in scrubber

25/4/2006 2.92 323 Planned shutdown, platform under well
service HWO activity

26/4/2006 7.23 799 Planned shutdown for central processing
platform turn around

17/6/2006 2 308 Low production feed gas

18/6/2006 1.83 282 Planned Shutdown for relocating ESD
station

21/6/2006 0.5 78 Low production feed gas

25/6/2006 3.8 601 Planned shutdown unit for Pigging
operation

12/7/2006 2.75 435 Platform emergency shutdown activated

15/7/2006 1.33 210 Error when switching wells. Lost of
suction pressure while switching well to
test header

22/8/2006 2 243 Error when switching wells causing
Suction Scrubber low pressure

9/9/2006 4.25 514 Planned Shutdown, hot work above skid

10/9/2006 20.41 2,468 Planned Shutdown, hot work above skid

11/9/2006 5.25 635 Planned Shutdown

13/9/2006 5.5 628 Platform process shutdown
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18/9/2006 22.4 3,158 Bad weather unable to restart process
22/9/2006 8.2 1,181 Low feed gas
5/10/2006 10.58 1,523 High pipeline pressure while switching
trunk line
6/10/2006 24 3,454 High pipeline pressure while switching
trunk line
7/10/2006 4 575 High pipeline pressure while switching
trunk line
13/11/2006 2.2 293 Platform process emergency shutdown
activated
21/11/2006 0.5 66 P stage Suction Scrubber high level.
Human error — accidentally closed liquid
outlet control valve LCV
25/11/2006 0.23 31 Suction scrubber high level. High
incoming liquid Wet gas from well.
26/11/2006 19 2,527 Manual shutdown for commissioning
water flood system
14/12/2006 2.5 389 Manual shutdown commissioning water
flood system
U 443.44 68,430*
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el 1emMsian-ginsel Ny A0 1AW
(each) 1Y (USD)
(USD)
3/1/2006  Cylinder o0il (35017) 3 360 1,080
19/1/2006  Spark plug (194-8518) 16 80 1,280
Compressor oil filter (SFO-4004) 2 6 12
Engine oil filter (1R-0726) 3 30 90
Cylinder oil (35017) 1 360 360
Engine oil (32046) 4 390 1,560
Spark plug gasket (97-6792) 16 0.2 3.2
22/1/2006 Battery 12 volt (Exide75DT-60) 2 90 180
24/1/2006  Cooler fan belt (2650) 4 38 152
5/2/2006  Rupture disk 3600 psi. 1 3 3
9/2/2006  Battery (class b) 2 500 1,000
23/2/2006 Coupling fan drive (REX Omega E-60), 1 1 380 380
ea. of Pressure transmitter 0-30 psi
(1142195), 2 ea. of battery (75DT-60
Exide)
26/2/2006  Coupling fan drive (REX Omega E-60) 1 380 380
3/3/2006  Cylinder oil (35017) 1 360 360
22/3/2006  Pressure transmitter range 2000 1 230 230
2/4/2006  Engine oil ( 32046 ) 1 390 390
Cylinder oil ( 35017 ) 2 360 720
14/4/2006  Bearing for cooler fan (1203KRR+COL) 2 95 190
27/4/2006  P/T 600 psi (PXM-600) class B 1 50 50
29/4/2006 O-ring seal for actuator 4" SDV 6 3 18
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5/5/2006  Battery 2 90 180
Alternator motor, lea alternator belt 1 470 470
9/5/2006  Engine oil (32046) 1 390 390
21/5/2006 Packing pump lubricator class B, 1 ea of 1 300 300
level transmitter
31/5/2006 Engine oil (32046) 4 390 1,560
Engine oil filter (1R-0726/LP-2247) 3 30 90
Compressor oil filter (SFO-0667) 6 30 180
Air filter inner (LAF 81847) 2 30 60
Air filter outer (LAF 8483) 2 30 60
10/6/2006  Spark plug (194-8518) 16 80 1,280
Seal O-ring transformer (125-1372) 16 3 48
Seal transformer (135-2651) 16 16 256
18/6/2006  Engine oil (35017) 4 390 1,560
23/6/2006 Engine oil (32046) 1 390 390
Cylinder oil (35017) 2 360 720
1/7/2006  1/P 3-15 Psi 1 650 650
16/8/2006 Cylinder oil (35017) 1 360 360
18/8/2006 Force feed pump size 3/8" 1 128 128
25/8/2006 Check valve 1 470 470
Fuel gas shutoff valve 1 600 600
2" LCV 1 2,000 2,000
1" coupling 1 60 60
29/8/2006  Engine Oil (32046) 3 360 1,080
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6/9//006 Comp oil filter (SFO 4004) 2 6 12
Engine oil filter (1R-0726) 3 30 90
Alternator belt (141-7116) 1 15 15
Spark plug (194-8518) 16 80 1,280
Gasket spark plug (9Y-6792) 16 0.2 32
9/9/2006  Battery 12V (75DT-60) 2 90 180
11/9/2006  PSV-Engine starting gas (S/N 29814) 1 Overhauled 0
17/9/2006  PSV 800 Psi (2nd stage suction scrubber) 1 2,000 2,000
19/9/2006  Shaft oil seal (A-3911) 1 4 4
O-ring ( A-0030) 1 2 2
21/10/2006  Single belt of cooler fan (SPC 2650) 4 38 152
31/10/2006 Force feed pump 3/8" (A-9478) 1 Overhauled 0
17/11/2006  PSV 25 Psi of fuel scrubber (95-27D1307S) 1 2,000 2,000
PSV 1935 Psi of 2nd Disch (95-31D3307S) 1 2,000 2,000
18/11/2006  PSV 800 Psi of PD pump (95-29D1307S) 1 2,000 2,000
19/11/2006 Pre-fab spools and 1 set of Control valve 1 Overhauled 0
(S/N 17682018)
24/11/2006 Lube oil pump, FF, 3/8" size (A-9478) 1 128 128
Timer, digital NO-Flow, FF S/D, PS, 1 430 430
TRAB, DC (A-10753)
Relief valve, Starting gas set @ 150 Psi 1 2,000 2,000
(S/N 29815)
Engine Oil (32046) 3 390 1,170
Cylinder Oil (35017) 2 360 720
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1/12/2006  Packing 3-3/8", 6 ea. of lantern ring 3 427 1,281
(ACC-117140-006), 3 ea. of male
adapter (ACC-117140-002), 3 ea. of seal
carrier (ACC-117140-009), 3 ea. of
Gland Bushing (ACC-117140-011),
Plunger 3-3/8" (002-028499-999)
Regulator type 95L (16442883) 1 1,128 1,128
12/12/2006  Engine fuel regulator (2W-7978) 1 630 680
13/12/2006  Packing soft seal from BKK (AAC- 5 156 780
117140-990)
Plungers class B(002-028499-999) 5 500 2,500
Hard seal 5 220 1,100
O-ring cover(110-000345-201) and 2 3.2 6.4
Baffle disc (001-007986-201) 1 15 15
27/12/2006  Engine oil filter (1R-0726) 3 30 90
Compressor oil filter (SFO-4004) 2 6 12
Engine oil (32046) 2 390 780
Cylinder oil (35017) 2 360 720
Gasket sparkplug (9y-6792) 16 0.2 3.2
Spark plug (194-8518) 16 80 1,280
O-ring for transformer (125-1372) 16 3 48
Seal transformer (124-5133) 16 13 208
Prelube motor (3N-1287) 1 496 496
Total 315 27,812.8 46,644
fivn: U3 g Tuuna Ineuaudsine (2549)
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JOB CARD :TASK 001 BC2MWC

EQUIPMENT: PM-SKC1350-PMWC
RESOURCE: UCT 3X6 =18 MH
PRIORITY: 1

EQUIPMENT STATUS: ON LINE AND SHUTDOWN

GAS LIFT/BOOSTER COMPRESSOR - 2000 HR, PM-SKC1350-PMWC

JOB INSTRUCTION @

CRITICALITY:

EQUIPMENT UNDER THIS TASKS :

GAS LIFT/BOOSTER COMPRESSOR SKID, PM-SKC1350-PMWC
A. CAT ENGINE MODEL 3516 (NA)

B. ARIEL COMPRESSOR - JGK2

C. PROCESS VESSELS

D. LIQUID PUMP, ENGINE DRIVEN

1. PREPARATION TO PERFORM PM ACTIVITIES:

A) REVIEW ALARM AND SHUTDOWN HISTORY FROM CONTROL PANEL,
MAINTENANCE RECORDS, ENGINE AND COMPRESSOR PERFORMANCE

B) REVIEW ENGINE AND COMPRESSOR LUBE OIL ANALYSIS RESULTS

C) RECORD OPERATING PARAMETER IN UNIT LOG SHEET

D) TEST UNIT SHUTDOWN FUNCTION ON CONTROL PANEL IN TEST MODE

AFTER ENGINE SHUTDOWN:

E) CLOSE INLET COMPRESSOR, DISCHARGE AND BYPASS VALVES
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JOB CARD :TASK 001 BC2MWC

F) CLOSE FUEL GAS SHUTOFF VALVE.

COMMENT DONE BY

2. VISUAL INSPECTION:
A)INSPECT ENGINE, COMPRESSOR, PUMP, VALVES AND VESSELS, ACCESSORIES,
ELECTRICAL AND INSTRUMENT SYSTEMS AND PIPING FOR
LEAKAGES , DAMAGES, LOOSE FITTINGS, CORROSION
AND FOR ABNORMAL CONDITIONS
B)RECORD INDIVIDUAL TEMPERATURE OF COMPRESSOR VALVES
COVER BY USING TEMP GUN AND EVALUATE VALVE CONDITION.

RECORD FINDING DONE BY

3. ENGINE, COMPRESSOR LUBE OIL AND WATER SYSTEMS:

A) TAKE ENGINE/COMPRESSOR LUBE OIL SAMPLE FOR LAB ANALYSIS.
B) CHANGE ENGINE/COMPRESSOR OIL AND OIL FILTERS.

C) CHECK LUBRICATOR OIL.

D) CHECK COOLANT LEVEL ADD IF LOW, CHECK PH (5.5-9)

E) CLEAN COMPR AND CRANKCASE BREATHERS, STRAINERS, DRAINS

RECORD RESULTS DONE BY

4. FUNCTION TEST SHUTDOWN LOOPS:
PERFORM FUNCTION AND LOOP TEST, COMPARE WITH PRESET
VALUES IN THE PLC, CALIBRATE IF ERROR, ON THE FOLLOWINGS:
A) LSHH-3210, FG FILTER LIQ LEVEL HI S/D, PRESETLAHH %
RECORD RESULTS DONE BY /
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JOB CARD :TASK 001 BC2MWC

5. ENGINE GAS FUEL AND START SYSTEMS:

A) MANUAL DRAIN LIQUID IN FUEL GAS SCRUBBER

B) CHECK FUEL GAS FILTER ELEMENT, CLEAN IF CONTAMINATED

C) CHECK OPERATION OF START MOTOR LUBRICATOR

D) DRAIN WATER FROM GAS PRESSURE REGULATOR, CHECK SETTINGS.

RECORD RESULTS DONE BY

6. IGNITION AND ENGINE CONTROL SYSTEM:

A) INSPECT GOVERNOR, APPLY GREASE TO LINKAGES AS NEEDED,
REPLACE OIL IN GOVERNOR BOX

B) CHECK AND CLEAN BATTERY TERMINALS

RECORD RESULTS DONE BY

7. ENGINE CAT 3516:

A) CLEAN AIR CLEANER ELEMENT

B) CHECK ALTERNATOR AND BELTS CONDITION FOR DEFECT,
REPLACE, ADJUST.

C) INSPECT ENGINE, PIPING, HOSES FOR LEAKAGES,

D)INSPECT ENGINE EXHAUST MANIFOLD AND SILENCER FOR CRACKS
OR DAMAGE

RECORD RESULTS DONE BY

8. COMPRESSOR (ARIEL):
A) CHECK PACKING SEAL VENT FOR EXCESSIVE LEAKAGE

COMMENT DONE BY
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JOB CARD :TASK 001 BC2MWC

9. LIQUID PUMP:(ENGINE DRIVEN)

A) CHECK OPERATION OF LUBRICATOR

B) CLEAN PUMP LUBRICATION CHAMBER, CLEAN VENT PORT
C) CHECK CONDITION OF DRIVE COUPLING

COMMENT DONE BY

10. COOLER :
A) INSPECT DRIVE BELTS CONDITION, TENSION ADJUST IF REQUIRE
B) INSPECT RUBBER COUPLING ON JACK SHAFT FOR DEFECT.
C) GREASE JACK SHAFT AND COOLER FAN DRIVE PILLOW
BLOCK BEARINGS, CHECK CONDITION OF FAN BLADES
RECORD RESULTS DONEBY

11. INLET SEP/SCRUBBER, SUCTION AND DISCHARGE BOTTLES:

A) DRAIN AND CLEAN STRAINERS AND REGULATORS

B) CHECK OPERATION OF DRAIN VALVES, DUMP VALVES,
EQUALIZATION VALVES AND PRESSURIZATION VALVES. ADJUST,
REPAIR OR REPLACE AS NEEDED.

COMMENT DONE BY

12. V-1901 INLET SEP:
PERFORM FUNCTION AND LOOPS TEST, COMPARE WITH PRESET
VALUES IN THE PLC, ON THE FOLLOWINGS:

A) INLET SEP: LT-1934 FOR LEVEL CONTROL LCV-1903

COMMENT DONE BY
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JOB CARD :TASK 001 BC2MWC

14. FINAL CHECK:

A) PRE-CHECK FOR START UP ENGINE, CHECK FOR LEAKAGES

B) AFTER ENGINE START UP, LOAD AND OPERATE TO NORMAL CONDITION,
CHECK ENGINE SET UP WITH DDT, ADJUST IF REQUIRE

C) RETURN PACKAGE TO PRODUCTION

SIGNED DONE BY / SUPERVISOR DATE
ACKNOWLEDGED UNOCAL DATE
n: vSmg Tuuea lnsuaudsina (2549)
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JOB CARD :TASK 001 BC4AMWC

EQUIPMENT: PM-SKC1350-PMWC
RESOURCE: UCT 3X8 =24 MH
PRIORITY: 1

EQUIPMENT STATUS: ON LINE AND SHUTDOWN

GAS LIFT/BOOSTER COMPRESSOR - 4000 HR, PM-SKC1350-PMWC

JOB INSTRUCTION @

CRITICALITY:

EQUIPMENT UNDER THIS TASKS :

GAS LIFT/BOOSTER COMPRESSOR SKID, PM-SKC1350-PMWC
A. CAT ENGINE MODEL 3516 (NA)

B. ARIEL COMPRESSOR - JGK2

C. PROCESS VESSELS

D. LIQUID PUMP, ENGINE DRIVEN

1. PREPARATION TO PERFORM PM ACTIVITIES:

A) REVIEW ALARM AND SHUTDOWN HISTORY FROM CONTROL PANEL,
MAINTENANCE RECORDS, ENGINE AND COMPRESSOR PERFORMANCE

B) REVIEW ENGINE AND COMPRESSOR LUBE OIL ANALYSIS RESULTS

C) RECORD OPERATING PARAMETER IN UNIT LOG SHEET

D) TEST UNIT SHUTDOWN FUNCTION ON CONTROL PANEL IN TEST MODE

AFTER ENGINE SHUTDOWN:

E) CLOSE INLET COMPRESSOR, DISCHARGE AND BYPASS VALVES



91

MSNUINN A2 (519)

JOB CARD :TASK 001 BC4AMWC

F) CLOSE FUEL GAS SHUTOFF VALVE.

COMMENT DONE BY

2. VISUAL INSPECTION:
A)INSPECT ENGINE, COMPRESSOR, PUMP, VALVES AND VESSELS, ACCESSORIES,
ELECTRICAL AND INSTRUMENT SYSTEMS AND PIPING FOR
LEAKAGES , DAMAGES, LOOSE FITTINGS, CORROSION
AND FOR ABNORMAL CONDITIONS
B)RECORD INDIVIDUAL TEMPERATURE OF COMPRESSOR VALVES
COVER BY USING TEMP GUN AND EVALUATE VALVE CONDITION.

RECORD FINDING DONE BY

3. ENGINE, COMPRESSOR LUBE OIL AND WATER SYSTEMS:

A) TAKE ENGINE/COMPRESSOR LUBE OIL SAMPLE FOR LAB ANALYSIS.
B) CHANGE ENGINE/COMPRESSOR OIL AND OIL FILTERS.

C) CHANGE LUBRICATOR OIL AND FILTERS.

D) CHECK COOLANT LEVEL ADD IF LOW, CHECK PH (5.5-9)

E) CLEAN COMPR AND CRANKCASE BREATHERS, STRAINERS, DRAINS

RECORD RESULTS DONE BY

4. FUNCTION TEST SHUTDOWN LOOPS:
PERFORM FUNCTION AND LOOP TEST, COMPARE WITH PRESET
VALUES IN THE PLC, CALIBRATE IF ERROR, ON THE FOLLOWINGS:
A) LSLL-4003, E.J.W SURGE TANK LOW LEVEL S/D
B) LC-6001, ENGINE OIL LEVEL LOW S/D, PRESET LALL %
C) LC-7001, COMPRESSOR OIL LEVEL LOW S/D, PRESET LALL %

D) PT-7, ENGINE L/O PRESSURE LOW S/D, PRESET PALL 35 PSIG
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JOB CARD :TASK 001 BC4AMWC

E) PT-8, COMPR L/O PRESS LOW S/D,PRESET PALL 35 PSIG

F) PT-6, FUEL GAS PRESS PRESET PALL 15 PSIG/PAHH 120 PSIG
G) LSHH-3210, FG FILTER LIQ LEVEL HI S/D, PRESET LAHH_ %
RECORD RESULTS DONE BY /

5. ENGINE GAS FUEL AND START SYSTEMS:
A) MANUAL DRAIN LIQUID IN FUEL GAS SCRUBBER
B) CHANGE FUEL GAS FILTER ELEMENT IF CONTAMINATED

C) CHECK OPERATION OF START MOTOR LUBRICATOR

D) DRAIN WATER FROM GAS PRESSURE REGULATOR, CHECK SETTINGS.

RECORD RESULTS DONE BY

6. IGNITION AND ENGINE CONTROL SYSTEM:

A) CHANGE SPARK PLUGS WITH NEW SET

B) INSPECT AND CLEAN SPEED MAGNETIC PICK UP AND SPEED
TIMING SENSOR

C) INSPECT GOVERNOR, APPLY GREASE TO LINKAGES AS NEEDED,
REPLACE OIL IN GOVERNOR BOX

D) CHECK AND CLEAN BATTERY TERMINALS

RECORD RESULTS DONE BY

7. ENGINE CAT 3516:

A) CHANGE AIR CLEANER ELEMENT

B) CHECK AND RECORD ENGINE CYLINDER PRESSURE
C) CHECK AND RECORD EXHAUST VALVE TAKE UP

D) INSPECT ENGINE VALVE LASH, ADJUST PER SPEC.
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E) CHECK ALTERNATOR AND BELTS CONDITION FOR DEFECT,
REPLACE, ADJUST.
F) INSPECT ENGINE, PIPING, HOSES FOR LEAKAGES,

G)INSPECT ENGINE EXHAUST MANIFOLD AND SILENCER FOR CRACKS

OR DAMAGE

H) CHECK COUPLING ALIGNMENT, TORQUE COUPLING BOLTS

) INSPECT AIR EXCHANGER AND COUPLING, CLEAN EXCHANGER
IF DIRTY

RECORD RESULTS DONE BY

8. COMPRESSOR (ARIEL):

A) CHECK PACKING SEAL VENT FOR EXCESSIVE LEAKAGE

B) INSPECT AND CHECK ALL CLEARANCES AS PER MANUFACTURER
SPEC, REPLACE PARTS IF WORN OUT.

COMMENT DONE BY

9. LIQUID PUMP:(ENGINE DRIVEN)

A) CHECK OPERATION OF LUBRICATOR

B) CLEAN PUMP LUBRICATION CHAMBER, CLEAN VENT PORT
C) CHECK CONDITION OF DRIVE COUPLING

COMMENT DONEBY

10. COOLER :
A) INSPECT DRIVE BELTS CONDITION, TENSION ADJUST IF REQUIRE
B) INSPECT RUBBER COUPLING ON JACK SHAFT FOR DEFECT.
C) GREASE JACK SHAFT AND COOLER FAN DRIVE PILLOW
BLOCK BEARINGS, CHECK CONDITION OF FAN BLADES
RECORD RESULTS DONEBY




94

MSNUINN A2 (519)

JOB CARD :TASK 001 BC4AMWC

11. INLET SEP/SCRUBBER, SUCTION AND DISCHARGE BOTTLES:

A) DRAIN AND CLEAN STRAINERS AND REGULATORS

B) CHECK OPERATION OF DRAIN VALVES, DUMP VALVES,
EQUALIZATION VALVES AND PRESSURIZATION VALVES. ADJUST,
REPAIR OR REPLACE AS NEEDED.

C) DRAIN, FLUSH LEVEL GAUGE CHAMBERS ON ALL VESSELS

D)

COMMENT DONE BY

12. V-1901/V-1902/V-1701/V1702/V1804
PERFORM FUNCTION AND LOOPS TEST, COMPARE WITH PRESET
VALUES IN THE PLC, ON THE FOLLOWINGS:
A) INLET SEP: LT-1901 FOR SHUTDOWN UNIT LAHH/LALL
INLET SEP: LT-1934 FOR LEVEL CONTROL LCV-1903
B) SUCTION SCRUBBER: LT-1902 FOR SHUTDOWN LOOP LAHH
C) SUCTION BOTTLES, V-1701:LT-1701 FOR SHUTDOWN UNIT LAHH/LALL
D) SUCTION BOTTLES, V-1702:LT-1702 FOR SHUTDOWN UNIT LAHH
E) DISCH BOTTLES, V-1802: LT 1701FOR SHUTDOWN UNIT LAHH/LALL
F) DISCH BOTTLES, V-1804: LT 1804FOR SHUTDOWN UNIT LAHH

COMMENT DONE BY

13. COMPRESSOR AND PROCESS:

A) PT-3, SUCT HI PRESS S/D, PRESET PALL 15/PAHH 300 PSIG

B) PT-4, DISCH HI PRESS S/D, PRESET PALL 300/PAHH 975 PSIG
C) PT-5, LIQ PRESS TO P/L S/D, PRESET PALL 300/PAHH 975 PSIG
H) CHECK OPERATION OF COMPRESSOR CONTROL VALVES

RECORD RESULTS DONE BY
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14. FINAL CHECK:

A) PRE-CHECK FOR START UP ENGINE, CHECK FOR LEAKAGES

B) AFTER ENGINE START UP, LOAD AND OPERATE TO NORMAL CONDITION,
CHECK ENGINE SET UP WITH DDT, ADJUST IF REQUIRE

C) RETURN PACKAGE TO PRODUCTION

SIGNED DONE BY / SUPERVISOR DATE
ACKNOWLEDGED UNOCAL DATE
n: u5Emg Tuuaa lnsuaudsida (2549)
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JOB CARD :TASK 001 BCESMWC

EQUIPMENT: PM-SKCI1350-PMWC
RESOURCE: UCT 3X8 =24 MH
PRIORITY: 1

EQUIPMENT STATUS: ON LINE AND SHUTDOWN

GAS LIFT/BOOSTER COMPRESSOR - 8000 HR, PM-SKC1350-PMWC
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JOB CARD :TASK 001 BCSMWC

JOB INSTRUCTION @

CRITICALITY:

EQUIPMENT UNDER THIS TASKS :

GAS LIFT/BOOSTER COMPRESSOR SKID, PM-SKC1350-PMWC
A. CAT ENGINE MODEL 3516 (NA)

B. ARIEL COMPRESSOR - JGK2

C. PROCESS VESSELS

D. LIQUID PUMP, ENGINE DRIVEN

1. PREPARATION TO PERFORM PM ACTIVITIES:

A) REVIEW ALARM AND SHUTDOWN HISTORY FROM CONTROL PANEL,
MAINTENANCE RECORDS, ENGINE AND COMPRESSOR PERFORMANCE

B) REVIEW ENGINE AND COMPRESSOR LUBE OIL ANALYSIS RESULTS

C) RECORD OPERATING PARAMETER IN UNIT LOG SHEET

D) TEST UNIT SHUTDOWN FUNCTION ON CONTROL PANEL IN TEST MODE

AFTER ENGINE SHUTDOWN:

E) CLOSE INLET COMPRESSOR, DISCHARGE AND BYPASS VALVES

F) CLOSE FUEL GAS SHUTOFF VALVE.

COMMENT DONE BY

2. VISUAL INSPECTION:

A)INSPECT ENGINE, COMPRESSOR, PUMP, VALVES AND VESSELS, ACCESSORIES,
ELECTRICAL AND INSTRUMENT SYSTEMS AND PIPING FOR
LEAKAGES , DAMAGES, LOOSE FITTINGS, CORROSION

AND FOR ABNORMAL CONDITIONS
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B)RECORD INDIVIDUAL TEMPERATURE OF COMPRESSOR VALVES
COVER BY USING TEMP GUN AND EVALUATE VALVE CONDITION.

RECORD FINDING DONE BY

3. ENGINE, COMPRESSOR LUBE OIL AND WATER SYSTEMS:

A) TAKE ENGINE/COMPRESSOR LUBE OIL SAMPLE FOR LAB ANALYSIS.
B) CHANGE ENGINE/COMPRESSOR OIL AND OIL FILTERS.

C) CHANGE LUBRICATOR OIL AND FILTERS.

D) CHECK COOLANT LEVEL ADD IF LOW, CHECK PH (5.5-9)

E) CLEAN COMPR AND CRANKCASE BREATHERS, STRAINERS, DRAINS

RECORD RESULTS DONE BY

4. FUNCTION TEST SHUTDOWN LOOPS:
PERFORM FUNCTION AND LOOP TEST, COMPARE WITH PRESET
VALUES IN THE PLC, CALIBRATE IF ERROR, ON THE FOLLOWINGS:
A) LSLL-4003, E.J.W SURGE TANK LOW LEVEL S/D
B) LC-6001, ENGINE OIL LEVEL LOW S/D, PRESET LALL %
C) LC-7001, COMPRESSOR OIL LEVEL LOW S/D, PRESET LALL %
D) PT-7, ENGINE L/O PRESSURE LOW S/D, PRESET PALL 35 PSIG
E) PT-8, COMPR L/O PRESS LOW S/D,PRESET PALL 35 PSIG
F) PT-6, FUEL GAS PRESS PRESET PALL 15 PSIG/PAHH 120 PSIG
G) LSHH-3210, FG FILTER LIQ LEVEL HI S/D, PRESETLAHH %

RECORD RESULTS DONE BY /
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5. ENGINE GAS FUEL AND START SYSTEMS:

A) MANUAL DRAIN LIQUID IN FUEL GAS SCRUBBER

B) CHANGE FUEL GAS FILTER ELEMENT IF CONTAMINATED

C) CHECK OPERATION OF START MOTOR LUBRICATOR

D) DRAIN WATER FROM GAS PRESSURE REGULATOR, CHECK SETTINGS.

RECORD RESULTS DONE BY

6. IGNITION AND ENGINE CONTROL SYSTEM:

A) CHANGE SPARK PLUGS WITH NEW SET

B) INSPECT AND CLEAN SPEED MAGNETIC PICK UP AND SPEED
TIMING SENSOR

C) INSPECT GOVERNOR, APPLY GREASE TO LINKAGES AS NEEDED,
REPLACE OIL IN GOVERNOR BOX

D) CHECK AND CLEAN BATTERY TERMINALS

RECORD RESULTS DONE BY

7. ENGINE CAT 3516:

A) CHANGE AIR CLEANER ELEMENT

B) CHECK AND RECORD ENGINE CYLINDER PRESSURE

C) CHECK AND RECORD EXHAUST VALVE TAKE UP

D) INSPECT ENGINE VALVE LASH, ADJUST PER SPEC.

E) CHECK ALTERNATOR AND BELTS CONDITION FOR DEFECT,
REPLACE, ADJUST.

F) INSPECT ENGINE, PIPING, HOSES FOR LEAKAGES,

G)INSPECT ENGINE EXHAUST MANIFOLD AND SILENCER FOR CRACKS
OR DAMAGE
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H) CHECK COUPLING ALIGNMENT, TORQUE COUPLING BOLTS
) INSPECT AIR EXCHANGER AND COUPLING, CLEAN EXCHANGER
IF DIRTY

RECORD RESULTS DONE BY

8. COMPRESSOR (ARIEL):

A) CHECK PACKING SEAL VENT FOR EXCESSIVE LEAKAGE

B) INSPECT AND CHECK ALL CLEARANCES AS PER MANUFACTURER
SPEC, REPLACE PARTS IF WORN OUT.

COMMENT DONE BY

9. LIQUID PUMP:(ENGINE DRIVEN)

A) CHECK OPERATION OF LUBRICATOR

B) CLEAN PUMP LUBRICATION CHAMBER, CLEAN VENT PORT
C) CHECK CONDITION OF DRIVE COUPLING

COMMENT DONE BY

10. COOLER :
A) INSPECT DRIVE BELTS CONDITION, TENSION ADJUST IF REQUIRE
B) INSPECT RUBBER COUPLING ON JACK SHAFT FOR DEFECT.
C) GREASE JACK SHAFT AND COOLER FAN DRIVE PILLOW
BLOCK BEARINGS, CHECK CONDITION OF FAN BLADES

RECORD RESULTS DONE BY
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11. INLET SEP/SCRUBBER, SUCTION AND DISCHARGE BOTTLES:

A) DRAIN AND CLEAN STRAINERS AND REGULATORS

B) CHECK OPERATION OF DRAIN VALVES, DUMP VALVES,
EQUALIZATION VALVES AND PRESSURIZATION VALVES. ADJUST,
REPAIR OR REPLACE AS NEEDED.

C) DRAIN, FLUSH LEVEL GAUGE CHAMBERS ON ALL VESSELS

D)

COMMENT DONE BY

12. V-1901/V-1902/V-1701/V1702/V1804
PERFORM FUNCTION AND LOOPS TEST, COMPARE WITH PRESET
VALUES IN THE PLC, ON THE FOLLOWINGS:
A) INLET SEP: LT-1901 FOR SHUTDOWN UNIT LAHH/LALL
INLET SEP: LT-1934 FOR LEVEL CONTROL LCV-1903
B) SUCTION SCRUBBER: LT-1902 FOR SHUTDOWN LOOP LAHH
C) SUCTION BOTTLES, V-1701:LT-1701 FOR SHUTDOWN UNIT LAHH/LALL
D) SUCTION BOTTLES, V-1702:LT-1702 FOR SHUTDOWN UNIT LAHH
E) DISCH BOTTLES, V-1802: LT 1701FOR SHUTDOWN UNIT LAHH/LALL
F) DISCH BOTTLES, V-1804: LT 1804FOR SHUTDOWN UNIT LAHH

COMMENT DONE BY

13. COMPRESSOR AND PROCESS:

A) PT-3, SUCT HI PRESS S/D, PRESET PALL 15/PAHH 300 PSIG

B) PT-4, DISCH HI PRESS S/D, PRESET PALL 300/PAHH 975 PSIG
C) PT-5, LIQ PRESS TO P/L S/D, PRESET PALL 300/PAHH 975 PSIG
H) CHECK OPERATION OF COMPRESSOR CONTROL VALVES

RECORD RESULTS DONE BY
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14. FUNCTION TEST PSV:(PER ATTACHED PROCEDURES)
(SWAP WITH TESTED PSV'S IF AVAIL)
FUNCTION TEST AND CHECK SET POINT OF THE FOLLOWING
A)PSV-1902 SET___ PSIG, FOUND __ PSIG, AS LEFT ___ PSIG
B) PSV-2501 SET ____ PSIG, FOUND __ PSIG, ASLEFT __ PSIG

COMMENT DONE BY

15. FINAL CHECK:

A) PRE-CHECK FOR START UP ENGINE, CHECK FOR LEAKAGES

B) AFTER ENGINE START UP, LOAD AND OPERATE TO NORMAL CONDITION,
CHECK ENGINE SET UP WITH DDT, ADJUST IF REQUIRE

C) RETURN PACKAGE TO PRODUCTION

SIGNED DONE BY / SUPERVISOR DATE
ACKNOWLEDGED UNOCAL DATE
nn: v3ng Tuuealnouauaiina (2549)
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