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8.
1. Summary

The summary below indicates the major findings only.  

1.1 It is found that the current job card is not full-fill the maintenance activities. Job   card shall 
drilldown to activities and maintenance item level (sub-skid level) as per the result of this 
RCM.

1.2 Online washing should be introduced to Gas Producer in order to extend the crank wash 
interval. 

1.3 To eliminate wax-gum cumulative at dry gas seal, the source of “buffer gas” shall be off-
taken from the final discharge downstream of the after cooler. 

1.4 Dry gas seal replacement interval shall be extended and based on “condition base” instead of 
“time base”. 

1.5 Online washing should be introduced to “compressor”. Rigorous study shall be conducted to 
prevent “dry gas seal” damage during on-line wash. 

1.6 Power augmentation should be introduced to gain the gas export. 

1.7 Anti-surge function shall be tested-stimulated as regular basis. 

1.8 To increase the system availability, “TT-3320” function should be changed from “shutdown” 
to “alarm” only. 

1.9  Each compression string, it is found that the total maintenance cost with lost time for 
maintenance will be 76 million Baht per year 

1.10 Each compression string, it is found that the minimum total production lost with out 
maintenance will be 487 million Baht per year, Maximum: 8000 million Baht per year 

1.11 It can pointed that the average recovery time from breakdown should be 12 hours at the lost 
of revenue at 25% of each of gas compression string. 

Cost from maintenance activities 76 231 593
Baht per 
year

with product 
lost

Min production lost w/o maintenance 487 142 857
Baht per 
year

(parts 
included) 

Max breakdown cost with production 
lost 8 035 535 410

Baht per 
year

RAM 2 A 0,5
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2. Introduction 
This report was made according the PTTEP Service Order No……….to conduct the RCM 
study using the combination of FMEA* (Failure Mode Effective Analysis) technique and 
FMECA* (Failure Mode Effective Critical Analysis*)

* Developed by Equity Services & Solutions Co., Ltd   
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3. Work scope 

The study cover the gas turbine driving export gas compressor for one unit only (three units 
are identical), and partly of fuel gas system (full scale RCM study of fuel gas system is 
separated) as per sketch. 

MM

Fuel gas 
system 

Gas supply 
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4. Details
4.1 This RCM study is based on: 

4.1.1 MTTR (Mean Time To Repair) is not including the “lead time” of the work 
preparation or spare part. 

4.1.2 Repair or replace process is based on spare module, assembly available e.g. starter, 
electric motor, gas producer module, etc. 

4.1.3 On condition maintenance covers “on-line” and “off-line” and “occasion” 

On-line maintenance consists of all operating/process parameters, vibration 
analysis, oil analysis (RBOT), thermo-graphic, emission analysis, strain 
measurement, UTM, Pulse eddy current, and including visual external 
inspection.

Off-line maintenance consists of all internal inspection, pressure test, 
geometric measurement, NDT, function test / calibration, Etc which requires 
to shutdown the system. 

Occasion maintenance is maintenance activity that schedule to be aligned 
with scheduled off-line maintenance. 

4.1.4 Unplanned shows in RCM study as breakdown maintenance 

4.1.5 Scheduled maintenance (either overhaul or replacement) interval is pre-fixed in 
master plan. 

The firmed schedule maintenance will be based on the condition assessment which 
should be implemented 3-6 months ahead from the pre-fixed schedule using the 
projection/prediction technique. 

4.1.6 Operating context: 

Turbo-compressor function (TEK-3200/3300/3400) 
All three compressors are installed at PP to deliver gas from separation process to 
Erawan platform as 33,3 % x 3 duty. 

Custodian transfer is made at PP via flow-computer. 

Operating condition 
First stage Inlet parameter 
Pressure, Barg  : 23,1 (mean) max 24, min 23,0 
Inlet temp, C : 24,4 (mean), max 25,6 
MW  26,05 kg/kmol  
Compressibility: 0,92 (inlet) 
See gas compositions attached 
Operating speed, rpm: 5900-6100 range 
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First stage discharge 
Pressure, barg: 56,3
Temp, C: 99,9 

Second stage Inlet parameter 
Pressure, Barg: 54, 1 (mean) max, min  
Inlet temp, C: 50,8 (mean), max  
MW: 26,05 kg/kmol  
Compressibility: 0,865(inlet) 
See gas compositions attached 
Operating speed, rpm: 5900-6100 range 

Second stage discharge 
Pressure, barg: 108,2 (mean), 112 (max) 
Temp, C: 119,8 

Total Reliability and availability 
Reliability: 99 % 
Availability: 95 % 

Each of gas compression train 
Availability:  98,5 % 
Reliability: unable to pinpoint due to insufficient information. 

Delivery agreement, penalty 
Guarantee point at delivery at 630 MMscfd (max) 

Each compressor train comprise of: 
LM-2500 gas turbine 
PG-25 power turbine 
NP: 2BCL-608, compressor, internal combine stage (1+2),  

Lubrication system 
GG uses synthetic oil: Mobil   and TOTAL, VG-32 
PG & comp used mineral oil: TOTAL VG-32 

Seal system 
Dry gas seal:  John crane T28AT 
Tandem arrangement 
Buffer stage 1: Process gas  
Buffer stage 2:  Instrument air 

LM-2500
Requires fuel gas: 7780kg/h (max) at 31 barg 
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NP-2BCL-608 
Each train, inlet gas before reaching gas compressor train has to be knock-out inlet 
liquid at suction scrubber. 

After 1st stage compression: 99,9 deg C will be cooled by 1st air/gas cooler (A3230) 
to 52,4 deg C. 

At 2nd stage, inlet stream will be combined with side stream at 54,1 Barg at 50,8 deg 
C.  prior reaching 2nd comp unit, gas will be scrubbed by 2nd KO (D-3240) 

Final outlet from 2nd compressor: 108 barg at 119 deg C will be cooled down via air 
/ gas cooler (A3260) at 107,2 barg at 50 deg C.

4.1.7   Primary and secondary functions 
As described, RCM is based on FMEA technique. Primary & secondary functions are 
determined from the above operating context as: 

4.1.8   Cost critical analysis is based on: 

In addition, the total production loss of 28,013,400 million Baht is base on the penalty if no total-
sale after 24 hours with the loss of sale opportunity of 5% interest 

Parts and material cost is specified in each of failure mode individually. 
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4.1.9 Risk Assessment
Risk assessment is quantified using the specific Risk Matrix and failure consequences 
which is developed to suit PTTEP business as: 

Risk Assessment Matrix

25% 50% 75% 100%
A B C D

Evident but no effects on HSE, environment of operation Mild 72 h 1
Evident degraded operation capacity, No effects on HSE 12 h 2
Hidden degraded operation/non-operation capability, No effect on HSE asap 3
Evident safety and/or environment hazard Lost of life HSE 4
Hidden safety and/or environment hazard 

Sample Coding 1B0.5
1 No effect to HSE
B Cause production lost 50%
0,5 Probability occure  1 in every 2 years

4A0.25
4 Potential to lost of life or injure
A Cause production lost 25%
0,25 Probability occure 1 in every 4 years

Production losses
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4.1.10 Maintenance strategy 
Maintenance strategy decision is based on the lowest quantified cost amongst tasks 
categories which the methodology is made differently as: 

“On Condition Maintenance (OCM)” has to be corporate with "Incipient failure" 
failure mode only. 
The cost of OCM is based on person(s) who carry out the On Condition Monitoring 
and assessment only. 
The subsequent "scheduled maintenance” cost is not considered on this maintenance 
task category. 
It is recommended that NON RECURRING MAINTENANCE & BUDGET should 
be reserved. 

"Scheduled Overhaul (SO)" will be carried out when it gives the lowest cost without 
effects to HSE
The cost of SO is base on the total OCM cost (assuming equivalent to the total man-
hour requirement for SO) plus spare parts divided by MTBF plus the cost of Loss & 
Deferment 

"Schedule Replacement (SR)" will be carried out when it gives the lowest cost 
without effects to HSE.
The cost of SR is base on the total OCM cost (assuming equivalent to the total man-
hour requirement for SR) plus equipment cost divided by MTBF plus the cost of 
Loss & Deferment divided by 3 

"Failure Finding (FF)" shall not corporate with "Incipient failure mode"
The cost of FF is based on person(s) who carry out the FUNCTION TEST only. 
The subsequent "scheduled maintenance" cost is not considered on this maintenance 
task category 
It is recommended that NON RECURRING MAINTENANCE & BUDGET should 
be reserved. 

"Corrective Maintenance (CM)" will be carried out when it gives the lowest cost 
without effects to HSE
The cost of CM is based on SO cost and further biased with the rejection value of the 
failure probability. 

"Redesign (RD)" will be commenced when all above are not applicable 
The cost of RD is based on the equipment cost divided by the useful life multiplied 
by 3 

Component corrosion can be applied with this RCM as "Inspection" to be used as "FF"
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4.1.11 Failure Characteristic Analysis 

Each of failure modes is classified to the 1 of the six failure pattern shown. 

Any failure mode that the history could be traced, the maintenance interval can be 
allocated naturally. 

Any failure mode that history could not be traced, the failure pattern and predicted useful 
life and trouble free life and the potential to failure are model in Weibull curve as the 
function of: 
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Figure 1 
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4.1.12 Function and failure mode 
Primary/secondary function 

To deliver gas at 210 MMscfd  at the operating condition

Function failure Failure mode 

Gas compressor low performance Fouling develop at compressor rotor

GG bearing failure due to lubrication degradation Contaminates in synthetic oil degradation or oxidation.

GG blades fails from  foreign object High vibration due foreign objects to GG from corrosion 
on vane mist separator, air intake and exhaust ducts 

GG low performance from  GG compressor blade fouling 

GG unable to operated at desire speed/power Inlet filter blockage 

TE3200 - High ambient temp, leads to low mass rate 

Fuel gas blockage (offskid) 

FV44220 Control VV,  fails close due to controller 
malfunction

XV42215 S/d/ VV,  fails to stuck open or controller 
malfunction

XV42225 fails to function, Loss of  fuel gas supply from 
FV42220,

TE3200 - Strainer (inlet fuel gas  to GG) blockage 

XV42211 malfunction due to loss of instrument air 

LSHH42211 not activate or stuck 

SDV42200 malfunction 

PSV42210 passing 

T5 malfunction or spread due to thermocouples 
deteriorated 

XV42211 malfunction 

TE3200 - VSV control out of tolerances 

TE3200 - Corrosion cracks on compressor blades or 
blade coating damaged. 

PDSH42171 malfunction 

ARV42162 clogged up 

PSV42160 passing 

PSV42110 passing 

T42130 (oil/air separator) damaged or clogged up 

PDSL42713 & 15 malfunction 

GG unable to start on demand due to starting system 
failed

TS3200 Gas starter failure 

TE3200 - Starting gas turbine regulating valve system 
malfunction
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Function failure Failure mode 
Insufficient cooling and lubricating GG, PT and 
compressor bearings. 

A42145 & A 42820 - Cooling fan bearing failure. 

A42145 & A42820 - Transmission belt or pulleys failure. 

Insufficient hydraulic oil supply to system P42160 hydraulic pump failure 

Insufficient lube oil to cool and lubricate GG, PT and 
compressor bearings. 

A42145 & A42820 - Cooling fan failure. 

Insufficient lube oil to cooling and lubricating compressor 
and power turbine bearings. 

P42850 Filter blockage on discharge of cool down pump 

PDI42855 incorrect reading at low side 

TSH42823 malfunction 

Insufficient lube oil to lubricate and cool GG, PT and 
compressor bearings. 

M42820, 25 cooler fan motor bearing failure 

Insufficient lube oil to lubricate and cool GG bearings. TE3200 - P42110 synthetic oil pump failure 

TE3200 - P42140-43 Scavenge pumps failure 

PSV42246 passing 

TCV42147 malfunction 

A42145 & A42820 oil cooler fouling 

Insufficient lube oil supply to cool and lubricate 
compressor bearings 

M 42820, M 42825 bearing failure 

PCV42840 malfunction 

TV42821 malfunction 

M42850 bearing failure 

P42850 bearing failure 

Insufficient lube oil supply to cool and lubricate 
compressor bearings. 

M42805 bearing failure 

PCV42813 malfunction 

Poor GG compression performance due to insufficient 
off-line cleaning on compressor blades 

P42610, water wash pump failure 

M42610 bearing failure, water wash pump 

T42605 & T42600 tanks corroded or deposit in tanks. 

Deposits on H42605 heater or heater poor performance 

PT or compressor bearing failure due to lubrication 
degradation

Contaminates in lube oil, mineral oil degradation or 
oxidation.

Unable to operate compressor on demand XV3221 malfunction 

Unable to operate compressor on demand due to high 
temp lube oil. 

A42820 – Lube oil cooler fouling. 

Unable to produce at the optimum point FV3220 (1st stage anti-surge valve) malfunction 

Unable to run compressor continuously due to both lube 
oil pumps not functioned. 

PSL42812 not activated 
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Function failure Failure mode 
LSLL3242 not activated 

PALL3223 malfunction (1st suction) 

TAHH3220 malfunction (1st suction) 

PAHH3226 & PALL3226 malfunction (1st discharge) 

TAHH3223 malfunction (1st discharge) 

PALL3253 malfunction (2nd suction) 

PALL3254 & PAHH3254 malfunction (2nd discharge) 

TAHH3253 malfunction (2nd discharge) 

PAHH3259 malfunction (2nd discharge) 

PDAHH3229 malfunction (PD discharge both stage) 

PT42842 - PSL malfunction 

PSH42851 not activated 

P42850 - F42855 filter blockage 

P42805 - F42830 & F42835 filter blockage 

PDSH 42831 not activated 

TE3200-M42500(AC) bearing failure 

TE3200-M42502 (DC) bearing failure. 

TE3200-FDP42500 stuck closed 

TSHH42502 malfunction 

TE3200-FSL42500 malfunction 

PDSHH42501 malfunction 

PDSL42508 malfunction 

Unable to run compressor smoothly due to spurious trip 

TE3200-FDP42503 stuck closed 

Unable to seal gas in the compressor effectively. SDV3214 malfunction 

Unable to start compressor due to not permissive to start 
lube oil pump 

LSL42801 malfunction 

Unable to start GG on demand Igniter failure 

Bearing damaged or worn out from aging 

Rotor dynamics problems: Shaft cracks, shaft bent, 
rubbing, impeller damaged, etc. 

Couplings failure, Misalignment 

Compressor stop from High thrust / journal bearing temp 
& vibration 

Blockage in compressor drain piping. 
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Primary/secondary function 

To limit discharge temp < 120 deg C at inlet 26 barg (1stage ) , 54 barg  ( 2nd stage) 

Function failure Failure mode 

A3230 - Heat exchanger fouling or paraffin formation 
inside tube wall. 

A3230 - Cooling fan blade damaged. 

A3230 - Cooling fan bearing failure. 

A3260 - Heat exchanger fouling or paraffin formation 
inside tube wall. 

A3260 - Cooling fan blade damaged. 

Insufficient to cooling stage discharge gas. 

A3260 - Cooling fan bearing failure. 

A3230 - M3230A/B/C/D motor bearing failure Insufficient to cooling 1st stage discharge gas. 

A3230 - Transmission belt failure 

A3260 - M3260A/B/C/D motor bearing failure 

A3260 - Transmission belt failure 

TAHH3220 malfunction (1st suction) 

PAHH3226 & PALL3226 malfunction (1st discharge) 

TAHH3223 malfunction (1st discharge) 

PALL3253 malfunction (2nd suction) 

PALL3254 & PAHH3254 malfunction (2nd discharge) 

TAHH3253 malfunction (2nd discharge) 

PAHH3259 malfunction (2nd discharge) 

Insufficient to cooling 2nd stage discharge gas. 

PDAHH3229 malfunction (PD discharge both stg) 
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Function failure Failure mode 

TAHH3220 malfunction (1st suction) 

PAHH3226 & PALL3226 malfunction (1st discharge) 

TAHH3223 malfunction (1st discharge) 

PALL3253 malfunction (2nd suction) 

PALL3254 & PAHH3254 malfunction (2nd discharge) 

TAHH3253 malfunction (2nd discharge) 

PAHH3259 malfunction (2nd discharge) 

Unable to run compressor smoothly due to spurious trip 

PDAHH3229 malfunction (PD discharge both stg) 

Primary/secondary function

To maintain emergency response-life saving-asset integrity 

Function failure Failure mode 

Unable to stop compressor safely, compressor reverse 
flow  & reverse direction 

El3222, El3252 (discharge check valve) and station 
valve stuck opened 

Unable to depressurize process gas from the unit BDV3251 malfunction 

Primary/secondary function

To maintain lube oil/ Liquid containment 

Function failure Failure mode 

Unable to maintain synthetic oil in GG package T42100 Synthetic oil tank corrosion or deposits in tank 

Lube oil leakage due to T 42800 outside corrosion Unable to maintain lube oil in compressor package 

T42800 Lube oil leakage due to internal corrosion or 
deposit in tank. 

Unable to seal lube oil in cool-down pump P42850 mech-seal leakage 
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    Equity 

Primary/secondary function

To maintain process gas containment 

Function failure Failure mode 

GG unable to operated at desire speed/power D42210 internal / outside corrosion  

Unable to contain gas in the compressor effectively. PSH42725 malfunction 

Unable to operate compressor safely D3210, D3240 - Internal Corrosion. 

D3210, D3240 - External Corrosion. Unable to run compressor safely. 

A3230, A3260 Internal / External Corrosion 

Blockage in primary or secondary DGS vent lines 

DGS failure due to deterioration buffer gas 

Buffer fuel gas supply blockage due to strainer or check 
valve plugged. 

PDCV42710 malfunction 

PCV42725 malfunction 

No instrument air supply to DGS due to orifice plate 
plugged

PDT42710 malfunction 

Unable to seal gas in the compressor effectively. 

PDSL42710 malfunction 

Primary/secondary function

To maintain structural integrity 

Function failure Failure mode 

Oil cooling fan blade damage and fly away or possible 
tube damage 

VSH42820, VSH42825 Vibration switch not activated 
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    Equity 

Primary/secondary function

To maintain the ignition integrity 

Function failure Failure mode 

Fire inside the package enclosure Unable to fire protection in enclosure due to Faults from 
fire detectors or no fire suppression medium 

Insufficient to fire fighting due to damper not fully closed. Damper stuck opened. 

Unable to alert when hot gas leakage in enclosure. TSHH 42502 malfunction 

Unable to control flame explosion. Flame arrestor malfunction or internal corrosion 

Unable to control flame explosion Gas detector malfunction 

Primary/secondary function

To meet availability 98,5% 

Function failure Failure mode 

Short components life from high temperature expose High temp alarm in enclosure due to ventilation fails 

Turbine blade damage from fatigue life GG blade damage from fatigue or hot path or corrosion 

Turbine blade damage from fatigue life PT blade fatigue damage 
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    Equity 

Primary/secondary function

To meet reliability  99% 

Function failure Failure mode 

Vibration displacement probes failure due to 
deterioration

Vibration accelerometer failure due to deterioration 

Unable to indicate correct machine condition 

Vibration seismic probe failure due to deterioration 

Unable to indicate correct speed on GG or PT Speed probes (eddy current) failure due to deterioration 

Unable to indicate correct speed or key phasor for 
compressor 

Vibration displacement probes failure due to 
deterioration

PT 42215, 16, 17, 18 malfunction 

PI42230 malfunction 

TSL42211 malfunction 

PSL42173 malfunction 

PI42172 malfunction 

PDI42170 malfunction 

Unable to monitor or verify actual equipment condition. 

All gages (PI, PDI, TI, LG, FG) malfunction 

Unable to protect compressor bearings failure when low 
lube oil pressure. 

PSLL42843 malfunction 

Unable to run compressor smoothly due to condition 
monitoring system faults 

Bently Nevada system malfunction 

LV3214 malfunction 

LAHH3211 malfunction 

SDV3210 malfunction 

PSV3230, PSV3258 passing 

LV3244 malfunction 

Unable to run compressor smoothly due to spurious trip 

LAHH3241 malfunction 
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    Equity 

Function failure Failure mode 

SDV3242 malfunction 

SDV3241 malfunction 

FV3250 (2nd stg anti-surge valve) malfunction 

FE3250 malfunction-Blockage or corrosion 

PSV3210 passing 

SDV3211 malfunction 

FE3220 malfunction 

FT3200 malfunction-stuck sticky 

Unable to run compressor smoothly due to spurious trip 

TE3200-Fuel gas strainer blockage 

Unable to run GG smoothly due to turbine control system 
faults

TCP system malfunction 

Unable to stop lube oil emergency pump when oil 
pressure reach 1.8 bar 

PSH42844 not activated 
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4.1.13 Failure mode and local effects and consequences

Failure mode Local & System effect-1 Local & System 
effect-2 

Local & System 
effect-3 

Consequence and 
Category

R
ec
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y,
 c

la
ss

 

S
ev
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ss

Bearing damaged or 
worn out from aging 

Compressor trip Possible shaft 
journal damaged. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Rotor dynamics 
problems: Shaft 
cracks, shaft bent, 
rubbing, impeller 
damaged, etc. 

Catastrophic failure on 
compressor 

Compressor trip 
from high vibration 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Couplings failure, 
Misalignment

Compressor trip from high 
vibration.

Leads to bearing 
damages

Possible trip 
from over speed 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Unable to fire 
protection in enclosure 
due to Faults from fire 
detectors or no fire 
suppression medium 

GG trip. Properties loss Possible people 
endanger

A-Hidden safety and/or 
environment hazard  

4 D

Fouling develop at 
compressor rotor 

High discharge temp Low throughput C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Contaminates in 
synthetic oil 
degradation or 
oxidation.

Cause GG bearings damaged. C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

High vibration due 
foreign objects to GG 
from corrosion on 
vane mist separator, 
air intake and exhaust 
ducts

Damage compressor blades and 
high vibration may lead to GG 
trip.

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

GG compressor blade 
fouling

High T2 Low P3 C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Inlet filter blockage Low mass rate, leads  to high 
heat rate 

High diff pressure 
across filter > 250 
mmWG

High Temp pdc, 
low PCD 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 B

TE3200 - High 
ambient temp, leads to 
low mass rate 

Low mass rate, leads  to high 
heat rate 

Possible T5 
topping

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

Fuel gas blockage( 
offskid) 

Fuel gas filter trip by LL trip. 
Alarm 29 Barg 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 B

FV44220 Control VV,  
fails close due to 
controller malfunction 

Fuel gas fluctuated and may 
leads to GG trip. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 B
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    Equity 

Failure mode Local & System effect-1 Local & System 
effect-2 

Local & System 
effect-3 

Consequence and 
Category
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XV42215 S/d/ VV,  
fails to stuck open or 
controller malfunction  

Unable to start from isolation 
test function during ramp start 
up

Possible explosion 
due to incomplete 
purge

A-Hidden safety and/or 
environment hazard  

4 D

XV42225 fails to 
function, Loss of  fuel 
gas supply from 
FV42220,

Loss of fuel gas, leads to GG trip C-Evident degraded 
operation capacity, No effects 
on HSE 

2 C

TE3200 - Strainer 
(inlet fuel gas  to GG) 
blockage

Loss of fuel gas, leads to GG trip C-Evident degraded 
operation capacity, No effects 
on HSE 

2 B

XV42211 malfunction 
due to loss of 
instrument air 

Loss fuel gas to GG leads to low 
power GG 

LP flare will 
receive more flow  

Possible low fuel 
gas pressure 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

LSHH42211 not 
activate or stuck 

Liquid fuel may carry over to GG E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

SDV42200
malfunction

If stuck closed, it is unable to 
start GG 

No fuel gas into 
system 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 C

D42210 outside 
corrosion 

Lead to fuel gas leakage or 
explosion

B-Evident safety and/or 
environment hazard 

4 D

D42210 internal 
corrosion 

Lead to fuel gas leakage B-Evident safety and/or 
environment hazard 

4 D

PSV42210 passing Fuel gas leak to flare. But 
operators can close manual 
valve on down stream line. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

T5 malfunction or 
spread due to 
thermocouples
deteriorated 

Alarm on T5 It requires to 
replace
thermocouples
ASAP.

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

XV42211 malfunction If stuck closed, possible liquid 
high level trip GG 

If leakage during 
GG running, GG 
may be 
uncontrollable or 
performance drop. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

TE3200 - VSV control 
out of tolerances 

To reduce GG speed cause 
lower production. 

Compressor surge 
or more stress on 
1st stage 
compressor 
blades may be 
presented.

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

TE3200 - Corrosion 
cracks on compressor 
blades or blade 
coating damaged. 

Possibly broken compressor 
blades may cause catastrophic 
failure on GG. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

PDSH42171
malfunction

No alert to operation when 
hydraulic oil filter blockage. 

Reading on PI 
42172 can be 
verified.

Filter blockage 
cause hydraulic 
oil pressure drop 
until PSL 42173 
alarm.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A
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Failure mode Local & System effect-1 Local & System 
effect-2 

Local & System 
effect-3 

Consequence and 
Category
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ARV42162 clogged up Air may be blockage in hydraulic 
oil supply. 

It may cause fuel 
control system 
malfunction.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PSV42160 passing Hydraulic oil pressure dropped 
and fluctuated. 

Fuel control 
system may be 
uncontrollable.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PSV42110 passing Lube oil pressure drop may lead 
to GG low lube oil pressure trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

T42130 (oil/air 
separator) damaged or 
clogged up 

Air may plug in lube oil passage. Insufficient lube oil 
to cooling and 
lubricating GG 
bearings lead to 
GG trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PDSL42713 & 15 
malfunction

It may cause permissive to start 
fails, lube oil pump. 

Can not start 
compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TS3200 Gas starter 
failure 

No throughput due to unable to 
operate

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

TE3200 - Starting gas 
turbine regulating 
valve system 
malfunction

Delay on start-up due to fix the 
regulator.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

A42145 & A 42820 - 
Cooling fan bearing 
failure.

Vibration switches may be 
activated to trip motor. 

High temp in lube 
oil tank. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A42145 & A42820 - 
Transmission belt or 
pulleys failure. 

It may cause belt slip and 
pulleys worn out. 

Vibration switches 
may be activated 
to trip motor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

P42160 hydraulic 
pump failure 

Fuel control valve not function 
and cause GG trip 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

A42145 & A42820 - 
Cooling fan failure. 

Vibration switches may be 
activated alarm and trip motor. 

High temp in lube 
oil tank. 

Broken blade 
may hit cooler 
tubing, and 
possible it may 
cause oil 
leakage.

B-Evident safety and/or 
environment hazard 

4 A

P42850 Filter 
blockage on discharge 
of cool down pump 

Insufficient cooling PT may 
cause bearing cooking. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

PDI42855 incorrect 
reading at low side 

No indication for filter blockage 
of cool down pump. 

If actual filter 
blocked,
insufficient cooling 
PT may occur. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

TSH42823 malfunction No alert sent to operation when 
high lube oil temp. 
Consequently, more wear and 
tear on bearings may be 
presented.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No
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Failure mode Local & System effect-1 Local & System 
effect-2 

Local & System 
effect-3 

Consequence and 
Category
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M42820, 25 cooler fan 
motor bearing failure 

High temp lube oil may cause 
insufficient cooling and 
lubricating GG bearings, lead to 
high deterioration of bearings. 

May lead to belt 
damaged, high 
wear & tear of 
pulley. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

A3230 - 
M3230A/B/C/D motor 
bearing failure 

Motor may trip from overload 
current.

High temp on 1st 
discharge gas. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A3230 - Transmission 
belt failure 

Motor may trip from overload 
current or underload current. 

High temp on 1st 
discharge gas. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A3260 - 
M3260A/B/C/D motor 
bearing failure 

Motor may trip from over current. Noisy to 
surroundings.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A3260 - Transmission 
belt failure 

Motor may trip from overload 
current or underload current. 

Noisy to 
surroundings.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A3230 - Heat 
exchanger fouling or 
paraffin formation 
inside tube wall. 

High temp on 2nd stg suction 
gas.

Compressor 
performance drop. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A3230 - Cooling fan 
blade damaged. 

High temp on 2nd stg suction 
gas.

High vibration 
transmit to 
structure and 
equipment, it may 
cause fin tubes 
damaged.

People
endanger

B-Evident safety and/or 
environment hazard 

4 A

A3230 - Cooling fan 
bearing failure. 

High vibration transmits to 
structure and equipment. 

Possible motor 
tripped due to 
overload current. 

High temp on 
2nd stg suction 
gas.

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

A3260 - Heat 
exchanger fouling or 
paraffin formation 
inside tube wall. 

High temp on discharge gas to 
glycol contactor. 

Compressor 
performance drop. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

A3260 - Cooling fan 
blade damaged. 

High temp on discharge gas to 
glycol contactor. 

High vibration 
transmits to 
structure and 
equipment, it may 
cause fin tubes 
damaged.

People
endanger

B-Evident safety and/or 
environment hazard 

4 B

A3260 - Cooling fan 
bearing failure. 

High vibration transmits to 
structure and equipment. 

Possible motor 
tripped due to 
overload current. 

High temp on 
2nd stg suction 
gas.

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

Damper stuck opened. Possible loss of properties Possible people 
endanger

A-Hidden safety and/or 
environment hazard  

4 D

TE3200 - P42110 
synthetic oil pump 
failure 

Low lube oil pressure and lead 
to GG trip 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

TE3200 - P42140-43 
Scavenge pumps 
failure 

Oil sump temp increased, may 
lead to GG trip. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 B
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Failure mode Local & System effect-1 Local & System 
effect-2 

Local & System 
effect-3 

Consequence and 
Category
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PSV42246 passing Too much hot oil bypass to 
synthetic oil tank 

Scavenge
pressure drop may 
lead to alarm. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

TCV42147 malfunction High temp lube oil may cause 
insufficient cooling and 
lubricating GG bearings, may 
lead to GG trip. 

High temp in lube 
oil tank. 

Can isolate TCV 
and use bypass 
valve to manual 
control after 
cooled temp. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

A42145 & A42820 oil 
cooler fouling 

High temp synthetic oil may 
cause insufficient cooling and 
lubricating GG bearings, lead to 
high deterioration of bearings. 

High temp in lube 
oil tank. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

M 42820, M 42825 
bearing failure 

Motor may trip from over current. Standby fan motor 
need to start 
immediately 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

PCV42840
malfunction

Lube oil header pressure may 
be fluctuated or hunting. It may 
cause lube oil pressure trip. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

TV42821 malfunction High lube oil temp. cause 
insufficient cooling and 
lubricating bearings. But it can 
do manual control when TV 
fault.

In case operators 
not action when 
TV faults, it may 
cause high temp 
lube oil trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

M42850 bearing 
failure 

Insufficient lube oil to cool-down 
PT during shutdown. 

Insufficient cooling 
PT may cause 
rotor bent. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 C

P42850 bearing failure Insufficient lube oil to cool-down 
PT during shutdown. 

Insufficient cooling 
PT may cause 
rotor bent. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 C

M42805 bearing 
failure 

Motor may trip from overload 
current.

Lube oil pressure 
drop and standby 
pump will start up 
automatically 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

PCV42813
malfunction

Lube oil back pressure may be 
fluctuated or hunting. If high 
back pressure, it can relief 
pressure on PSV. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 C

VSH42820,
VSH42825 Vibration 
switch not activated 

No signal to stop motor may 
cause high vibration to structure 
and consequently damage 
equipment.

Lube oil temp may 
be high and lead 
to GG trip. 

Possible oil spill A-Hidden safety and/or 
environment hazard  

4 A

P42610, water wash 
pump failure 

Delay on offline water wash , to 
fix wash pump 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No
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M42610 bearing 
failure, water wash 
pump

Delay to offline water wash , to 
fix wash pump 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

T42605 & T42600 
tanks corroded or 
deposit in tanks. 

Water wash leak to the external E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Deposits on H42605 
heater or heater poor 
performance 

Rinsing water heat up 
insufficiently 

insufficient
cleaning efficiency 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Contaminates in lube 
oil, mineral oil 
degradation or 
oxidation.

Cause PT and compressor 
bearings damaged. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 C

High temp alarm in 
enclosure due to 
ventilation fails 

System will alarm High temp 
enclosure trip 

D-Evident but no effects on 
HSE, environment of 
operation

1 A

GG blade damage 
from fatigue or hot 
path or corrosion 

GG possible total damage Possible leads to 
fluid containment 
fails

B-Evident safety and/or 
environment hazard 

4 D

PT blade fatigue 
damage

PT possible total damage Possible leads to 
fluid containment 
fails

B-Evident safety and/or 
environment hazard 

4 D

PSH42725
malfunction

If on high to alarm, it may be 
noise to operator. 

If on low side, no 
action may cause 
loss of a lot of 
instrument air. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Flame arrestor 
malfunction or internal 
corrosion 

In case of fuel gas leakage, 
flame may explode to atm. 

A-Hidden safety and/or 
environment hazard  

4 A

Gas detector 
malfunction

If sensor faults, it cause erratic 
trip on the compressor.  

No safeguarding 
when fuel gas 
leakage from DGS 
failure.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

BDV3251 malfunction If stuck closed when unit need to 
depressurize, it need to open 
bypass valve to flare 
immediately 

If leakage during 
operation, it cause 
loss of process 
gas to flare. But 
operators can 
close manual 
valve on down 
stream line. 

A-Hidden safety and/or 
environment hazard  

4 A

Vibration displacement 
probes failure due to 
deterioration

Sensitivity changes cause 
incorrect readings and dynamic 
response.

Probe tip may be 
broken and cause 
erratic fault or trip 
on the 
compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Vibration
accelerometer failure 
due to deterioration 

Sensitivity changes cause 
incorrect readings and dynamic 
response.

Spike vibration 
from failed probes 
may cause GG 
trip.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A
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Vibration seismic 
probe failure due to 
deterioration

Sensitivity changes cause 
incorrect readings and dynamic 
response.

Spike vibration 
from failed probes 
may cause GG 
trip.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Speed probes (eddy 
current) failure due to 
deterioration

Sensitivity changes cause 
incorrect readings and dynamic 
response.

Another spare 
speed probe can 
be used. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Vibration displacement 
probes failure due to 
deterioration

Sensitivity changes cause 
incorrect readings and dynamic 
response.

Less ability to 
detect machine 
condition.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

Lube oil leakage due 
to T 42800 outside 
corrosion 

Lube oil spill to external may 
cause fire. 

B-Evident safety and/or 
environment hazard 

4 A

T42800 Lube oil 
leakage due to internal 
corrosion or deposit in 
tank.

Lube oil spill to external may 
cause fire. 

Deposits in lube oil 
system often clog 
up the filter. 

B-Evident safety and/or 
environment hazard 

4 A

T42100 Synthetic oil 
tank corrosion or 
deposits in tank 

Oil leakage to outside, often clog 
up in lube oil  filters 

B-Evident safety and/or 
environment hazard 

4 D

PT 42215, 16, 17, 18 
malfunction

 2 of 3 voting shall have no 
effect on GG. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PI42230 malfunction No instrument to verify fuel flow 
and combustion performance 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

TSL42211 malfunction No alert when fuel gas temp 
over 45 deg C. 

Reading on TI 
42210 can be 
verified.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

PSL42173 malfunction No alert to operation when 
hydraulic oil supply faults. 

Reading on PI 
42172 can be 
verified.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PI42172 malfunction No reading on hydraulic oil 
pressure

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PDI42170 malfunction No reading on hydraulic filter diff 
pressure.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

All gages (PI, PDI, TI, 
LG, FG) malfunction 

No corrected readings may 
cause misinformation for 
problem

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

XV3221 malfunction Valve stuck closed during 
startup cause unable to balance 
compressor pressure and 
permissive to start compressor 
fails.

If valve leakage 
during operation, it 
will cause 
compressor 
performance drop 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

A42820 - Lube oil 
cooler fouling. 

High lube oil temp. May cause 
insufficient cooling and 
lubricating bearings. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A
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D3210, D3240 - 
Internal Corrosion. 

Combustible gas may leak to 
external and cause fire. 

B-Evident safety and/or 
environment hazard 

4 D

FV3220 (1st stg anti-
surge valve) 
malfunction

It cause process surging and 
may be compressor trip from 
vibration.

Process down 
stream fluctuated 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

PSLL42843
malfunction

If not activate when low lube oil 
pressure, it may cause 
compressor bearings damaged. 

No lube oil supply 
to cooling PT 
during shutdown. 
It may PT rotor 
bent.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

PSL42812 not 
activated

When lube oil pressure lower 
than 6.5 bar, automatic start 
standby pump is not functioned. 

Unfortunately, if 
main pump failure 
and manual start 
standby pump not 
in time; 
compressor may 
trip from low lube 
oil pressure. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

D3210, D3240 - 
External Corrosion. 

Combustible gas may leak to 
external and cause fire. 

B-Evident safety and/or 
environment hazard 

4 D

A3230, A3260 Internal 
/ External Corrosion 

Combustible gas may leak to 
external and cause fire. 

B-Evident safety and/or 
environment hazard 

4 D

Bently Nevada system 
malfunction

Compressor trip or can not start 
up.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

LSLL3242 not 
activated

No signal to close SDV3214. LV3244 can be 
closed
automatically or 
operators can 
close a manual 
valve as well. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

LV3214 malfunction If stuck closed, operators need 
to open manual valve to drain 
header.

If stuck open, it 
can isolate the 
valve for 
maintenance or 
replace online. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

LAHH3211
malfunction

If not activate when high liquid, 
compressor trip from high 
vibration

If stuck on high 
level, it cause 
erratic fault or not 
permissive to start 
compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

SDV3210 malfunction If stuck closed, it cause unable 
to start compressor. 

If stuck partially 
opened, it needs 
to close upstream 
ball valve. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A
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PSV3230, PSV3258 
passing

Loss process gas and 
compressor performance drop. 
But operator can close manual 
valve on down stream line. 

Noisy to 
surroundings.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

PALL3223 malfunction 
(1st suction) 

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

TAHH3220 
malfunction (1st 
suction) 

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

PAHH3226 & 
PALL3226 malfunction 
(1st discharge) 

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

TAHH3223 
malfunction (1st 
discharge)

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

PALL3253 malfunction 
(2nd suction) 

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

PALL3254 & 
PAHH3254
malfunction (2nd 
discharge)

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

TAHH3253 
malfunction (2nd 
discharge)

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

PAHH3259
malfunction (2nd 
discharge)

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

PDAHH3229
malfunction (PD 
discharge both stg) 

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

LV3244 malfunction If stuck closed, operators need 
to open manual valve to drain 
header.

If stuck open, it 
can isolate the 
valve for 
maintenance or 
replace online. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

LAHH3241
malfunction

If not activate when high liquid, 
compressor trip from high 
vibration

If stuck on high 
level, it may cause 
erratic alarm or trip 
on the 
compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

SDV3242 malfunction If stuck closed, high liquid level 
(LAHH3241) may cause 
compressor trip. 

If stuck open, 
LV3244 (automatic 
closed drain to 
2nd stg separator) 
and closed drain 
header lines can 
be closed by 
manual valves. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D
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SDV3241 malfunction If stuck closed, it need fuel gas 
from well head supplying to GG. 

If stuck partially 
opened when ESD 
active, gas can 
pass to blow down 
valve.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

FV3250 (2nd stg anti-
surge valve) 
malfunction

It cause process surging and 
may be compressor trip from 
vibration.

Process down 
stream fluctuated 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

FE3250 malfunction-
Blockage or corrosion 

If erosion or corrosion caused 
oversize diameter, incorrect 
readings may cause anti-surge 
valve function improperly. 

If blockage, it can 
not to run 
compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

PSV3210 passing Loss of process gas to flare. But 
it can close down stream line by 
manual valve (HV3210) 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

SDV3211 malfunction Not open, can override signal to 
open SDV3210 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

FE3220 malfunction If erosion and corrosion caused 
oversize diameter, incorrect 
readings may cause anti-surge 
valve function improperly. 

If blockage, it can 
not to run 
compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 B

FT3200 malfunction-
stuck sticky 

No effect to GG operation, only 
cannot do performance 
calculation.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TE3200-Fuel gas 
strainer blockage 

Insufficient fuel gas supplies to 
GG and PSL 42211 alarm on 
low pressure. 

Possible GG trip 
or lower speed. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PT42842 - PSL 
malfunction

If unit running, when low lube oil 
pressure PSL not activated to 
start standby pump, it may 
cause compressor trip. 

If unit shutdown, 
when main lube oil 
pump cannot build 
pressure enough 
and standby pump 
not start, it may 
cause delay to 
start compressor. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PSH42851 not 
activated

No status on cool down pump 
running properly is presented. 
But operators can verify its 
status with local PI42850 or 
PI42844.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

P42850 - F42855 filter 
blockage

Insufficient lube oil supply to 
cool down PT rotor during unit 
shutdown. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A
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P42805 - F42830 & 
F42835 filter blockage 

Insufficient lube oil supply may 
cause high bearing temp trip. 

However, 
PDSH42831
activated alarm, 
operator need to 
switch over 
standby filter. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

PDSH 42831 not 
activated

No status on lube oil filter 
blockage is presented.

If not switch over 
to standby filter in 
a proper time, 
insufficient lube oil 
supply may cause 
high bearing temp 
trip.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TE3200-M42500(AC) 
bearing failure 

Low pressure alarm and 
activated standby ventilation fan 
running, in worse case possible 
high temp in enclosure room trip. 

In case motor 
overload trip, 
standby fan will 
start automatically. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TE3200-M42502 (DC) 
bearing failure. 

If loss of AC power, insufficient 
ventilation for cooling in 
enclosure room when GG 
shutdown. 

High temp in 
enclosure room 
may cause failure 
on
instrumentation.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

TE3200-FDP42500 
stuck closed 

Low pressure alarm and 
activated standby ventilation fan 
running.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

TSHH42502 
malfunction

Erratic signal may cause 
compressor trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TE3200-FSL42500 
malfunction

Improper ventilation fan 
operation can not be presented. 

High temp in 
enclosure room 
can be presented 
alternatively. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PDSHH42501 
malfunction

If over activated fault, it cause 
GG erratic trip. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PDSL42508
malfunction

When ventilation fan fault, no 
signal to start standby vent fan. 

High temp in 
enclosure room 
may cause GG 
trip.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TE3200-FDP42503 
stuck closed 

High pressure in enclosure 
room.

High temp in 
enclosure room 
may cause GG 
trip.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

TCP system 
malfunction

GG trip or can not start up C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Blockage in primary or 
secondary DGS vent 
lines

Insufficient cooling on DGS face, 
heat up to cause DGS failure. 

Compressor trip. C-Evident degraded 
operation capacity, No effects 
on HSE 

2 C
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DGS failure due to 
deterioration buffer 
gas

Compressor trip. C-Evident degraded 
operation capacity, No effects 
on HSE 

2 D

Buffer fuel gas supply 
blockage due to 
strainer or check 
valve plugged. 

PDSL 42710 activated 
alarm.

Dirt from process gas 
may pass to DGS and 
cause primary DGS 
failure.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 C

PDCV42710
malfunction

Operators have to 
open bypass valve 
immediately. 

Dirt from process gas 
may pass to DGS and 
cause primary DGS 
failure.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PCV42725
malfunction

Stuck open, 
PSH44725 activated 
alarm. Loss instrument 
air.

Stuck closed, buffer 
gas may leak to 2nd 
seal and gas 
contaminated lube oil. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

No instrument air 
supply to DGS due to 
orifice plate plugged 

PDSL44713 & 14 
activated alarm. 

Stuck closed, buffer 
gas may leak to 2nd 
seal and gas 
contaminated lube oil. 

C-Evident degraded 
operation capacity, No effects 
on HSE 

2 A

PDT42710
malfunction

Improper control clean 
gas to against process 
gas leak to DGS 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

PDSL42710
malfunction

If not activated when 
true, it may cause no 
immediate action to 
verify the problem. 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

SDV3214
malfunction

If stuck closed, high 
liquid level 
(LAHH3211) may 
cause compressor trip. 

If stuck open, LV3214 
(automatic closed 
drain to 2nd stg 
separator) and closed 
drain header lines can 
be closed by manual 
valves.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

P42850 mech seal 
leakage

Lube oil spill to atm 
may cause fire. 

B-Evident safety and/or 
environment hazard 

4 A

LSL42801
malfunction

If stuck high and 
actual low level, it may 
cause lube oil pump 
run dry until motor trip. 

If stuck low, during 
compressor startup 
sequences, main lube 
oil pump can not start 
due to impermissive 
from lube oil level 
fault.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

Igniter failure No throughput due to 
unable to operate 

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 D

El3222, El3252 
(discharge check 
valve) and station 
valve stuck opened 

Back pressure may 
cause compressor 
rotor reversal turning. 

Possible DGS 
damaged.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A
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    Equity 

Failure mode Local & System 
effect-1

Local & System 
effect-2 

Local & System 
effect-3 

Consequence and 
Category

R
ec

ov
er

y,
 c

la
ss

 

S
ev

er
ity

 c
la

ss

PSH42844 not 
activated

Not signal to stop cool 
down pump, it may 
cause hot pump 
running if not stop by 
manual.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 No

TSHH 42502 
malfunction

Possibly damage or 
burn instruments and 
controls.

E-Hidden degraded 
operation/non-operation 
capability, No effect on HSE 

3 A

5. Maintainable item and interval and maintenance technique 
Interval On line 

Off line 
Occasion 

Resource Maintenance 
strategy 

Work description Tag 

daily On line Prod On condition maint 1) Since it is A/B/C/D arrangement, to 
monitor and switchover is normal 
practice.    2) While switchover, 
replacement filter is a must. 3) However, 
there are automatic control valves to 
open a bypass line across the filters 
when blockage. 

Fuel filter skid 

daily On line Prod On condition maint  Walk around observe for noise & temp 
profile  from passing 

PSV-3210

daily On line Prod On condition maint Daily, verify that no passing leak of anti 
surge valve at normal operation 

FV-3220 

daily On line Prod On condition maint Daily check& record lube oil temp and 
pressure. 

PSV 42246  

monthly On line Prod On condition maint 1) Monthly measure record fuel gas 
pressure 

TE-3200 - Fuel gas 
strainer

daily On line Mech On condition maint 1) Walk around to observe noise of icing 
from high gas flow 2) Visual check at 
valve stem position 3) Recommend to 
install work instruction at local. 

XV-42211 

daily On line Mech On condition maint Monitor & record lube oil pressure 
(PI42125) and temp (TE42121).  

P-42110 
PI-42125 
TE-42121 

daily On line Mech On condition maint Monitor & record oil sump temp and 
sump discharge pressure.  

P-42140 
P-42141 
P-42242 
P-42103 

daily On line Mech On condition maint Monitor & trending diff. temp between 
TI 42144 and TI 42145.  

A-42145 
TI-42144 
TI-42145 

daily On line Mech On condition maint Monitor PDI 42170 and PI 42172 in 
order to verify hydraulic pump problem.  

P-42160 
PSV-42160 
PDI-42170 
PI-42172 
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    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

daily On line Mech On condition maint 1) Monitor for trending T5 element 
profile 2) Occasion planned to 
replacement  

T5 element 

daily On line Mech On condition maint Daily measure record seal buffer gas 
pressure and flow and vent pipe skin 
temp 

DGS : buffer gas 
filter system 

daily On line Mech Scheduled overhaul Walk around to observe any abnormal 
noise, vibration or belt tension.  

M-42145 
M-42845 
A-3230 
A-3260 

daily On line Mech On condition maint 1) Observe PDI42830 in order to 
monitor the filter blockage. 2) Change 
over filter and clean filter when 
PDSH42831 is alarmed 

F-42830 
F-42835 
PDI-42830 
PDSH-42831 

daily On line Mech On condition maint Measure skin temp of gas vent pipe  for 
trending 

DGS 
FV-42710 
FV-42711 
PSE-42720
PSE-42723

daily On line Mech On condition maint Daily check & record for trending PDI-42170 

daily On line Mech On condition maint Daily, verify that no passing leak of anti 
surge valve at normal operation 

FV-3250 

daily On line Mech On condition maint Walk around inspection in order to find 
any corrosion or insulation damaged. 

D-42210 

monthly On line Mech On condition maint 1)  Vibration analysis and trend analysis.  
2) Occasion to replace bearing from 
trend analysis 

M-42820 
M-42825 

monthly On line Mech On condition maint 1) Measure & record vibration analysis 
comparing to baseline spectrum. 2) 
Measure & record motor running current  

M-42610 

monthly On line Mech On condition maint Measure & record vibration A-42145 
A-42845 

monthly On line Mech On condition maint 1) Vibration analysis for motor of 
ventilation fan in order to check bearing 
faults.  2) Planned to replace ventilation 
fan from trend analysis 

TE-3200, Enclosure 
ventilation fan 

monthly On line Mech On condition maint 1) Monitor TI3230 &TI3232 for 
trending. 2) Vibration analysis 

A-3230 
TI-3230/TI-3232 
All bearings 
A-3260 

monthly On line Mech On condition maint  Vibration analysis and trend analysis. M-42805 
M-42810 

monthly On line Mech On condition maint Monitor & trending diff. temp between A-42820 
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    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

TI42812 and TI42820.  TI-42812, TI-42820 

monthly On line Mech On condition maint  Vibration analysis and trend analysis. M-42820 
M-42825 

monthly On line Mech On condition maint 1) Vibration analysis and trend analysis. A-42145 
A-42845 

monthly On line Mech On condition maint 1) Vibration analysis and trend analysis. M-3230A/B/C/D 

monthly On line Mech On condition maint 1) Vibration analysis and trend analysis. M-3260A/B/C/D 

monthly On line Mech On condition maint 1) In case abnormal noise or vibration, 
further vibration analysis comparing to 
baseline shall be performed. (If bearing 
faults founded, switching to use standby 
fan running and carry out recondition) 

M-42500 
M-42501 

monthly On line Mech On condition maint Record data for trending PI-42230 

monthly On line Mech On condition maint Monitor & record lubeoil temp and 
pressure. 

T-42130 

monthly On line Mech On condition maint Walk around to observe any corrosion or 
insulation material damaged. 

D-3210 
D-3240 

monthly On line Mech On condition maint Measure vibration and record for 
trending 

M-42502 

3 months Occasion Mech On condition maint 1) Inspect and clean the strainer, replace 
as necessary 

TE-3200

3 months Off line Mech On condition maint Carry out off line water wash per 
compressor performance monitoring.  

TE-3200

6 months Occasion Mech Scheduled overhaul Visual inspection and measure/adjust 
belt tension 

M-42145 
M-42845 
A-3230 
A-3260 

6 months Occasion Mech Scheduled overhaul Check and adjust belt tension or replace 
belt if required. 

A-42145 
A-42845 

1 year Occasion Mech On condition maint Occasion,  Inspect, clean or replace as 
necessary 

DGS : buffer gas 
filter system 

1 year Occasion Mech Scheduled overhaul Occasion planned to clean the heat 
exchanger from trend analysis 

A-42820 
TI-42812, TI-42820 

1 year Occasion Mech On condition maint 1) Occasion planned inherently with 
yearly borescope inspection, perform 
vibration analysis and trend analysis 
during compressor shutdown and cool-
down pump running. 

M-42850 
P-42850 

1 year Occasion Mech Scheduled overhaul Occasion planned inherently with half 
life inspection, clean strainer or replace 
if any damage. 

TE-3200 - Fuel gas 
strainer
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    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

1 year Occasion Mech Failure finding 1) Check compressor drain piping to 
ensure no blockage or valve leakage 
before start  

K-3200-Compressor 
drain valve 

1 year Occasion Mech On condition maint 1) Occasion planned inherently with 
bore scope inspection, inspect blade 
condition and belt tension or replace belt 
if required. 2) Visual check belt 
condition 

A-3260 
fan blade 
Drive belt 

4 years Occasion Mech Scheduled overhaul Clean and check condition of ventilation 
fan blades  

TE-3200, Enclosure 
ventilation fan 

4 years Occasion Mech Scheduled overhaul Overhaul the starter by replacement by 
spare module then send to factory for 
recondition  

TS-3200 

4 years Occasion Mech On condition maint Visual inspection wash tank T-42605 
T-42600 

4 years Occasion Mech Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, disassemble & clean or 
replace damaged parts if required. 2) 
Shutdown status inherent indicates the 
integrity  

EI-3222 
EI-3252 

4 years Occasion Mech On condition maint Replace DGS  when exhibit the rejection 
limit from the analysis 

DGS 

4 years Occasion Mech Scheduled overhaul Occasion planned inherently with half 
life inspection, to clean RO 

RO-42726 
RO-42727 
PDSL-44713 & 14  

4 years Occasion Mech On condition maint 1) During compressor shutdown, check 
condition, performance on the cool-
down pump. 2) Record PDI 42855 
during cool down pump running. 3)  
Schedule replace or clean filter  

P-42850 
PDI-42855 

4 years Occasion Mech Failure finding Occasion scheduled clean & calibrate PI-42230 

4 years Occasion Mech Failure finding During compressor shutdown, to 
observe and record PDI42855 in order to 
monitor filter blockage or deteriorated. 

F-42855 
PDI-42855 

8 years Occasion Mech Scheduled overhaul Occasion, planned inherently with GG 
exchange to clean and inspect internal 
tubing. 

A-3230 
TI-3230/TI-3232 
A-3260 

8 years Occasion Mech Scheduled overhaul Occasions planned inherently with GG 
exchange, clean and inspect, replace 
damaged parts if required. 

TEK-3200 ,  Flame 
arrester

10 years Off line Mech Corrective maint 1) Monitor pump discharge pressure 
during water wash  and  plan to repair 
when washed pressure drop 

P-42610 

6 months Occasion Elect Scheduled overhaul Service motor bearings and observe any 
noise and vibration as standard motor 
maintenance. 

M-42500 
M-42501 
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Off line 
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strategy 
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1 year Occasion Elect On condition maint 1) Clean or replace heater. H-42605 

1 year Occasion Elect Scheduled overhaul Grease motor bearings and observe any 
noise and vibration.  

M-42502 

4 years Occasion Elect Scheduled overhaul Occasion planned to replace  bearings 
from trending as necessary 

M-42805 
M-42810 

4 years Occasion Elect Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSH-42844 

4 years Occasion Elect Failure finding Function test to verify the function M-42502 
daily On line Instr On condition maint 1) Monitor lube oil temp in oil tank (TI 

42100)    2) to monitor and record oil 
temp at oil passage. 

TCV-42147 
TI-42100 

monthly On line Instr On condition maint Visual check for noise and temp profile 
from internal passing leak 

PSV-3220
PSV-3258

6 months Occasion Instr Failure finding Surge stimulation to verify anti-surge 
function 

Anti-surge function, 
FE-3220, FT-3221, 
FT-3220, EI-3220 

1 year Occasion Instr Scheduled overhaul 1) Occasion to clean the heat exchanger 
from trend analysis  2) Calibrate and 
function test instrument 

A-42145 
TI-42144 
TI-42145 

1 year Occasion Instr On condition maint Check calibration or Replace Temp 
sensors if required. 

T5 element 

1 year Occasion Instr Failure finding 1) Clean and check calibration of the 
vibration switch. 2) Verify the function. 

VSH-42820 
VSH-42825 

1 year Occasion Instr Failure finding 1) Function test & calibration of flame 
detectors, heat detectors, gas detectors, 
etc. 2) Check and test fire extinguishing 
system. 3) Verify Fire suppression are 
ready for function 

BE-42500/01 
HD-42500-04 
GD-42500 

1 year Occasion Instr Failure finding 1) Inspect and Clean fire dampers. 2) 
Lubricate and function test on fire 
dampers and actuator and related 
system. 

TE-3200-Fire 
damper 

1 year Occasion Instr Failure finding 1) Clean, check calibration and function 
test

LAHH-3211 
LG-3213 

1 year Occasion Instr Failure finding 1) Check calibration and function test. GD-42700 
GD-42710 
GD-42720 
GD-42730 

1 year Occasion Instr Failure finding 1) Occasion, When compressor 
shutdown, record PDI 42855 during cool 
down pump running. 2) If stuck or 
improper reading, to calibrate or replace 
is required. 

PDI-42855 

1 year Occasion Instr Failure finding Check calibration and function test. TSH-42823 

1 year Occasion Instr Failure finding Check calibration and function test. PSH-42725 
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Occasion 

Resource Maintenance 
strategy 
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1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

SDV-3214 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

PT-3223 
PI-3222 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test.   

TT-3220
TI-3220 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

PT-3226 
PT-3225 
PI-3224 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

TT-3223
TT-3222

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

PALL-3253 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

PALL-3254 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

TAHH-3253 

1 year Occasion Instr Failure finding Occasion planned inherently with 
borescope inspection, check calibration 
and function test. 

PAHH-3259 

1 year Occasion Instr Failure finding Function test ( 1 yearly ) SDV-3210 
SDV-3211 
PDH-3212, inlet 
check valve 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test or overhaul if required. 

P-2160 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test or overhaul if required. 

XV-42215 
P-42216-18 

4 years Occasion Instr Scheduled overhaul To scheduled overhaul fuel metering 
valve train 

FV-42215 
FV-42220 
XV-42225 
XV-42230 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, clean & check calibration 
and function test. 

LSH-42211 
LG-42210 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

SDV-42200 

4 years Occasion Instr Scheduled overhaul 1) Replace all instrument filters. .2) 
Check calibration or function test. 3) 

SOV-42251 
PCV-42252 
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Inspect and clean the valves and orifices 
as necessary 

SOV-42253 
SOV-42256 
PCV-42257 
XV-42250 
FV-42255 

4 years Occasion Instr Failure finding Function test and calibrate HD-42500 to 04 
TSHH-42501 
TSHH-42502  

4 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

LSLL-3242

4 years Occasion Instr Failure finding 1) Occasion planned inherently with half 
life inspection, 2) Check calibration and 
function test. 

LV-3214 
SDV-3214 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration   

SDV-3210 
SDV-3211 
PDH-3212, inlet 
check valve 
PI-3210  

4 years Occasion Instr Failure finding Occasion, planned inherently with half 
life inspection, check calibration and 
function test.  

FV-3220 

4 years Occasion Instr Failure finding 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

XV-3221 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

XV-42211 

4 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test.  2) Measure & record oil 
pressure  

PCV-42813 
PI ??? 

4 years Occasion Instr Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PCV-42840 

4 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, clean and calibrate. 

TV-42821 
TIC-42821 

4 years Occasion Instr Scheduled overhaul 1) Occasion check any blockage and 
clean the vent lines. 2) Inspect, clean 
and adjust needle valves properly. 3) 
Inspect and clean rupture disc or replace 
if required.     

DGS 
FV-42710 
FV-42711 
PSE-42720
PSE-42723

4 years Occasion Instr Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDCV-42710 

4 years Occasion Instr Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PCV-42725 

4 years Occasion Instr Scheduled overhaul 1) Yearly borescope inspection, inspect 
& clean spark plugs. 2) Replace if spark 
gap out of tolerance. 3) Function test on 

TE-3200,  Igniter 
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igniter system. 

4 years Occasion Instr Failure finding Clean and function test PSLL-42843 
4 years Occasion Instr Failure finding Occasion planned inherently with half 

life inspection, check calibration and 
function test. 

LSL-42801 

4 years Occasion Instr Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSL-42812

4 years Occasion Instr Failure finding Occasion, planned inherently with half 
life inspection, check calibration and 
function test. 

PT-42215 
PT-42216 
PT-42217 
PT-42218 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

TSL-42211 
TI-42210 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSL-42173
PI-42172 

4 years Occasion Instr Failure finding Record data for trending. PI-42172  

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDSH-42171 
PI-40172 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test.  

PDI-42170 

4 years Occasion Instr Failure finding Occasions planned inherently with half 
life inspection, clean & inspect, replace 
damaged parts if required. 

ARV-42162 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSV-42160 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSV-42110 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDSL-42713 
PDSL-42715 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDT-42710 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDSL-42710 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDAHH-229 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

LV-3244 
SDV-3242 
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Services    &    Solutions 

    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

4 years Occasion Instr Failure finding Clean, check calibration and function 
test on Occasion planned inherently with 
half life inspection. 

LAHH-3241 
LG-3243 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

SDV-3241 
SDV-3242 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test.   

FV-3250 
FE-3250 

4 years Occasion Instr Failure finding Occasion Check calibration and function 
test.

SDV-3211 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, clean and check 
calibration. 

FT-3200 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PT-42842 
PSL-42842
PAL-42842 
PI-42842 
PI-42841 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSL-42851

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PSH-42831 

4 years Occasion Instr Scheduled overhaul 1) Operation inherent indicates the status 
2) Occasion to lubricate the moving 
parts and function test 

FDP-42500 
FDP-42501 
FDP-42502 
SOV-42500 
SOV-42501 
SOV-42502 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

TSHH-42502 
TSH-42501 

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

FSL-42500
FSL-42501
FSL-42502

4 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDSH-42501 
PDSHH-42502 
PDSHH-42503 

4 years Occasion Instr Failure finding 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

PDSL-42508 
PDI-42507 

4 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 2)  Lubricate moving parts 
and function test 

FDP-42503 
FDP-42504 
SOV-42503 
SOV-42504 

8 years Occasion Instr On condition maint Clean, disassemble to inspect and 
replace damaged parts Calibration test as 
required as standard RV certification.  

PSV-3210

8 years Occasion Instr Scheduled overhaul Occasion planned inherently with half PSV-42210 
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Services    &    Solutions 

    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

life inspection, clean and calibrate. 
8 years Occasion Instr Scheduled overhaul Occasions planned inherently with GG 

exchange, clean & inspect and calibrate.  
PSV-42246 

8 years Occasion Instr Scheduled overhaul Occasions planned inherently with GG 
exchange, clean and check calibration.  

PSV-3220
PSV-3258

8 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 2) Static or dynamic test 
for probe sensitivity calibration. 

VE-42402-5 
VE-2840-3 
ZE-42400-1 
ZE-42840, 2 

8 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 2) Check probe sensitivity 
on vibration exciter. 

VE-42300 
VE-42301 
VE-42302 

8 years Occasion Instr Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 2) Check probe sensitivity 
on vibration exciter. 

VE-42400 
VE-42401 

8 years Occasion Instr Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

SE-42840 

8 years Occasion Instr Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

SE-42301-2 
SE-42401-3 

8 years Occasion Instr Corrective maint Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

TCP System 

8 years Occasion Instr Corrective maint Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

Vibration system 
"Bently Nevada 
System" 

8 years Occasion Instr Failure finding Clean, check diameter, calibrate and 
function test.  

FE-3220 
FT-3221 
FT-3220 
EI-3220 

8 years Occasion Instr Failure finding Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

BDV-3251 
RO-3251 

monthly On line Specialist On condition maint Perform vibration analysis, trend 
analysis on related parameters and 
performance analysis. 

TE3200-Vibration 
monitoring system 

3 months On line Specialist On condition maint 1) Take lube oil sampling and oil 
analysis. 2) Recommended RBOT 
analysis of oil degradation if possible 

T-42100-Oil 
sampling 

3 months On line Specialist On condition maint 1) Take lube oil sampling and oil 
analysis. 2) Recommended RBOT 
analysis of oil degradation is required. 3) 
Metal chip analysis 

T-42800-Oil 
sampling 

3 months On line Specialist On condition maint 1) Monitor VSV angle and observe its 
trending in order to predict time for 
VSV replacement.   2) Measure and 
record GG performance 

TE-3200 - VSV 
control 
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Services    &    Solutions 

    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

1 year Occasion Specialist Scheduled overhaul Carry out RBI fan blades to check any 
cracks or damage.   

A-42145 
A-42845 

1 year Occasion Specialist On condition maint 1) Collect transient vibration during 
startup and shutdown in order to perform 
rotor dynamics analysis on Occasion 
planned inherently with yearly 
borescope inspection,  2) Occasion 
planned to replace the bearing  as 
necessary 

TE-3200-Vibration 
monitoring system 

1 year Off line Specialist Scheduled overhaul Perform bore scope inspection  TE-3200
4 years Occasion GE Scheduled overhaul Occasion half life inspection: to 

overhaul (done by GE). 
P-42110 

4 years Occasion GE Scheduled overhaul Occasion during half life inspection, 
pump overhaul done by GE. 

P-42160 
PSV-42160 

4 years Occasion Specialist Scheduled overhaul Occasion planned inherently with half 
life inspection, check calibration or 
replace VSV control. 

TE-3200 - VSV 
control 

4 years Occasion Specialist Scheduled overhaul 1) Occasion planned inherently with half 
life inspection, inspect air intake and 
exhaust ducts, all frame structures. 2) 
Check condition or replace all seal 
gaskets, acoustic thermal insulation. 3) 
Check any drain piping to ensure no any 
plug. 4 Check any loose part or corroded 

TE-3200, Air intake 
and Exhaust Ducts 

4 years Occasion Specialist On condition maint 1)  Perform vibration monitoring. 2) 
Opportunity planned to inspect 
couplings condition and looseness and 
check alignment. 

K-3200 
PGT-3200 
Vibration 
monitoring system 

4 years Occasion Specialist On condition maint 1) Occasion planned inherently with half 
life inspection, check calibration and 
function test. 

A-3230, fan blade 

4 years Off line Specialist On condition maint Blade inspection & assessment TE-3200
4 years Occasion GE Scheduled overhaul Half life inspection, equipment overhaul 

done by GE. 
T-42130 

4 years Occasion Specialist On condition maint Carry out RBI shell thickness D-3210 
D-3240 

4 years Occasion Specialist On condition maint Occasion planned inherently with half 
life inspection, clean and inspect. 

A-3230 
A-3240 

5 years On line Specialist On condition maint Carry out RBI (Note: Stainless steel 
drum.) 

D-42210 

5 years On line Specialist On condition maint Carry out RBI oil tank thickness. T-42100 
5 years On line Specialist On condition maint Carry out RBI tank shell thickness T-42800 
6 months Occasion Specialist Failure finding Stimulate surge to verify the Anti surge 

function 
Anti surge function, 
FV-3220 

6 months Occasion Specialist Failure finding Stimulate surge to verify anti surge 
integrity 

Anti surge function, 
FV-3250, FE-3250 

8 years Occasion GE Scheduled overhaul Occasion GG exchange to replace pump 
(done by GE). 

P-42140 
P-42141 
P-42242 
P-42103 
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Services    &    Solutions 

    Equity 

Interval On line 
Off line 

Occasion 

Resource Maintenance 
strategy 

Work description Tag 

8 years Occasion Specialist On condition maint Occasion planned inherently with half 
life inspection; perform internal cleaning 
and inspection (RBI, check wall 
thickness and corrosion rate, etc.).  

D-3210 
D-3240 

8 years Occasion Specialist On condition maint Visual inspection and clean if necessary T-42800 
8 years Off line Specialist Scheduled

replacement 
Exchange  GG , Inherently , inspect 
power turbine for life assessment 

Gas generator 

8 years Occasion GE On condition maint Life assessment during 
removing/exchange GG 

Power turbine 

10 years Off line Instr Redesign Redesign to alarm instead of shutdown TT-3220
TI-3220 

10 years Off line Specialist Redesign Redesign to relocate buffer gas off-take 
point to the final discharge line 

DGS 

10 years Off line Specialist Redesign Consider to cool inlet air temp or steam 
injection as power augmentation 

Gas generator 

10 years Off line Specialist Redesign Redesign online water wash to extend 
off line water wash interval  

TE-3200

10 years Off line Specialist Redesign Redesign gas compressor on line 
washing using ZOC 27 

K-3200-Compressor 

6. Manpower and Resources 
Estimated manpower and resources for each turbocompressor in loop of 8-10 years life cycle are 
as follows: 

Turbocompressor
(only one unit - TEK3200): 

Avg. Man-hr/year (loop of 8-10 years 
life cycle) 

    
Prod 255.5
Mech 1813.7
Elect 7.8
Instr 202.2

Specialist 173.2
    

Note:  Manpower will be based on estimated effective work only (not included preparation, 
downtime and contingency works). 
4 years interval will be turnaround period that may be extended to 5-6 years. 
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Services    &    Solutions 

    Equity 

7. Attachments 
All information of Turbocompressor - RCM had been kept in a spread sheet (Excel file). 
Additionally concerned information also kept together in the same CD addressed to PTTEP 
accordingly. 

- Drawings: PFD, P&ID 

- Data Sheets: Gas Turbine & Compressor 

- Drawings: Schematic Diagrams (LM2500 & NP compressor) 

- Cross-sectional drawings: Gas turbine & Compressor 

- Daily Log Sheets 

- Lube Oil Analysis 

- GT Compressor Cleaning 

















































































Identification Test Description Purpose of Test
Machine Specific
Analysis

Results from the following tests are reviewed by 
your Machine Condition Analyst and 
recommendations for your equipment is given 
with supporting data on each report.

Both Lubricant Condition & Equipment Condition 
are analyzed based on specific characteristics of 
your equipment, previous component 
performance, and test data.

Elemental Analysis Elemental analysis is performed in accordance 
with atomic emission spectroscopy (AES). A 
specific volume of lubricant is energized using 
an electrical arc. The light frequencies and 
intensities are measured and reported in parts 
per million of various elements.    

Elemental analysis is useful for identifying 
contamination, confirming additive content, and 
indicating system wear. The following elements 
are analyzed: Fe, Cr, Al, Pb, Sn, Cu, Ag, Ni, Na, 
V, Cd, Ti, Mo, Ca, Ba, P, Zn, B, K, Mg, and Si.

Water by Karl Fischer 
(ASTM D-4928)

Results from the following tests are reviewed by 
your Machine Condition Analyst and 
recommendations for your equipment is given 
with supporting data on each report.

Quantification of water contamination - water in a 
lubricant not only promotes corrosion and 
oxidation, but also may form an emulsion having 
the appearance of a soft sludge.

Total Acid Number 
(ASTM D664)

TAN is determined by titration of a known 
substance, such as KOH in order to determine 
an unknown quantity. Weighed samples are 
titrated using an automatic titration system

TAN of a used lubricant is one measure of its 
degree of degradation by oxidation.

Total Base Number 
(ASTM D4739)

TBN is determined by titration of a known 
substance, such as HCl, in order to determine 
an unknown quantity. Weighed samples are 
titrated using an automatic titration system.

TBN of a used lubricant is a measurement of its 
ability to neutralize the acid using basic buffers.

Infrared Analysis
FT-IR

The infrared absorption spectrum of a lubricant 
furnishes a means of fingerprinting organic 
compounds and functional groups. Test results 
are trended and quantitative and qualitative 
determinations can be made.

Infrared analysis is often used for identifying 
additives and their concentrations, reaction 
products, and contamination by organic materials 
in used lubricants. Oxidation (carboxylic acids 
and esters), nitrate esters, water, soot, and 
glycol can be quantified.

Crackle Eye Dropper test of lubricant on a hot plate 
heated to 100 deg C to determine presence of 
water. Detection can be made of water 
concentration > 800 ppm

This screening test is used by the analysts to 
check for water contamination and determination 
of whether more sensitive testing is required to 
determine more exact concentration.

Viscosity 
(Kinematic/Oil Bath
ASTM D445/446)

ASTM test uses a constant temperature bath. 
The efflux time is measured between two 
points. The viscosity is computed by using a 
calibration constant and the efflux time. 
Viscosity is reported in centiStokes (cSt) at 40 
or 100 deg C.

Viscosity is the single most important property of 
a lubricant. A reduction usually indicates that the 
system has been contaminated with a solvent or 
refrigerant fluid. A significant increase normally is 
traced to mixture with a high viscosity product, 
contamination, or oil oxidation. Normal 
measurement range for 40 deg C is +30% and -
20% and for 100 deg C is +20% and -10%.

Fuel Dilution of Diesel 
Lubricants 
(ASTM D3524-90)
Gas Chromatograph

The sample is mixed with a specific amount of 
an internal standard. One microliter of the 
mixture is injected into a 10 meter HP-1 WCOT 
capillary column, heated at a specified rate, 
detected via a Flame Ionizing Detector, and the 
results (in percentages/peak area) are 
displayed in a report generated from the 
computer software

Some fuel dilution of the engine oil may take 
place during normal operation. However, 
excessive fuel dilution (> 5%) is of concern in 
terms of possible performance problems. 
Immediate effects of high fuel dilution are 
decreased lubricant viscosity resulting in 
increased wear.

Flash Point 
(ASTM D92)

The lubricant sample temperature is raised at a 
constant rate as the flash point is approached. 
At specified intervals, a small test flame is 
passed across the cup containing the sample. 
The lowest temperature at which application of 
the test flame causes the vapors above the 
surface of the liquid to ignite is taken as the 
flash point.

Flash Point indicates the presence of highly 
volatile and flammable materials in a relatively 
nonvolatile or nonflammable material. Example: 
an abnormally low flash point on a test specimen 
of engine oil can indicate fuel contamination.



Identification Test Description Purpose of Test
Rotating Bomb Oxidation 
Test
(ASTM D2272)

The test lubricant, water, and a copper catalyst 
coil contained in a covered glass container, are 
placed in a bomb equipped with a pressure 
gage. The bomb is charged with oxygen to a 
pressure of 620 kPa, placed in a constant-
temperature oil bath set at 150 deg C, and 
rotated axially at 100 rpm at an angle of 30 deg
from the horizontal. The number of minutes 
required to reach a specific drop in gage 
pressure is the oxidation stability of the test 
sample.

Test is used to assess the remaining oxidation 
test life of in-service lubricants.

Demulsibility 
(ASTM D1401-96)

40 ml of sample and 40 ml of distilled water are 
stirred for 5 min. at 54 deg C in a graduated 
cylinder. The time required for the separation of 
the emulsion thus formed is recorded or 
volumes of water, oil, and emulsion remaining 
after 30 minutes.

Test provides a guide for determining the water 
separation characteristics of oils subject to water 
contamination and turbulence.

Pour Point 
(ASTM D97)

After preliminary heating, the petroleum sample 
is cooled at a specified rate and examined at 
intervals of 3 deg C for flow characteristics. The 
lowest temperature at which movement of the 
specimen is observed is recorded as the pour 
point.

Determination of the lowest temperature at which 
a petroleum product may be used if fluidity is 
necessary to the application.

%Sulfur 
(ASTM D4294-90)

A petroleum sample is placed in the beam 
emitted from an X-ray source. The resultant 
excited characteristic X radiation is measured, 
and the accumulated count is compared with 
counts from previously prepared calibration 
samples to obtain the sulfur concentration in 
mass %.

The degree of sulfur concentrations in a 
petroleum product may be used to qualify the 
product's processing characteristics or 
compliance with environmental regulations.

Particle Count 
(ASTM D4406)

As particles in the lube flow pass a laser, the 
laser light is blocked allowing individual particles 
to be counted and sized. The resulting data is a 
distribution of the concentration of particles in 
various size ranges.

Since all contaminants in the oil are counted as 
particles, the particle count includes wear 
particles, soot, dirt, and other contaminates. This 
test provides information on lubricant 
cleanliness.

Foam Test  
(ASTM D892-95) 
Sequence I, II, III

A defined volume of air is forced through a set 
volume of sample lubricant at a specified 
temperature. The resulting volume of foam is 
measured

Determination of the foaming characteristics of 
lubricating oils at specified temperatures. Means 
of empirically rating the foam tendency and the 
stability of the foam.

Cone Penetration of
Lubricating Grease 
(ASTM D 217)

A measured amount of grease sample is placed 
under a cone apparatus. The cone is attached 
to a gauge that measures from 85-475. The 
cone is dropped into the grease sample from a 
specified height and time. The measured 
amount that the cone penetrates into the grease 
is dropping point.

This test measures the consistency of grease. 
Harder grease will have a low NLGI rating 
number such as 00 or 1. Most industrial greases 
penetrate in the 265-295 ranges and have a 
NLGI rating of 2.

Dropping Point of 
Lubricating Greases 
(ASTM D566)

A grease sample is heated in the dropping point 
apparatus. The point where the grease starts 
separating and the oil drops out of the 
apparatus is the dropping point. The 
temperature is measured in degrees Celsius.

This test is a determination of the maximum 
operating temperature of grease. 

% Sediment in 
Lubricating Oils

An oil sample is well shaken and dissolved in a 
solvent at a 1:1 ratio. The solvent: oil mixture is 
well shaken and 100 mls of sample is poured 
into two centrifuge tubes. The tubes are placed 
in the centrifuge at opposite ends and spun for 
30 minutes. The sediment collected on the 
bottom is calculated and multiplied by two to 
give the total percentage of sediment in the oil.

This test is an excellent determination of 
sediments suspended in lubricating oil. 
Excessive amounts of sediments can impede oil 
capability 
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Particle count indicates that oil cleanliness level is dirty. Suggest using an off-line filtration system to clean up the oil system.
Recommend short sampling intervals of this sample point to monitor the abnormal conditions.

Recommendations and Notes

FocusLab ID

Hours on Unit
Hours on Oil

Bottle ID

Date sampled

Water

Oxidation
Nitration

Iron
Chromium
Lead
Copper
Tin
Aluminum
Nickel
Silver
Molybdenum
Titanium

Silicon

Boron

Sodium

Calcium
Barium
Phosphorus
Zinc

Magnesium

TAN
TBN

Flash Point

cSt
cSt

Abs
Abs

PPM
PPM
PPM
PPM
PPM
PPM

PPM
PPM
PPM

PPM

PPM

PPM

PPM

PPM
PPM
PPM
PPM

PPM

mg KOH/g.

mg KOH/g.

C
O

Viscosity @40 C
Viscosity @100 C

Viscosity Index

O

O

D-445
D-445

FTIR
FTIR

D-6595
D-6595
D-6595
D-6595
D-6595
D-6595

D-6595
D-6595
D-6595

D-6595

D-6595

D-6595

D-6595

D-6595
D-6595
D-6595
D-6595

D-6595

D-974
D-4739

D-2270
D-3828

Current Sample Previous Sample
Condition History

Wear Element UnitMethod

Other

Wear Condition

Oil Condition

Contamination

Additive Element

Additional Test

 (Wt.)

AS / Andy Sitton

<25.3 <26.728.1 >29.5 >30.9

0.49 >0.84 >1.2

>3
>2

>2
>6
>2
>3

>2

>2
>1

>1
>5
>1
>2

>1

>2
>1

>1
>2
>1
>1

>5

>4
>2

>2
>3
>2
>2

>8

>5>3 >3 >5

RDE fine RFS coarse

Alarm Limit Range

Engine Turbine Gas GE Jet 
530 (PTT E&P)

U-CautionU-ActionU-Caution
New
Oil

C-LowerNew Oil

New Oil U-CautionL-Caution

U-Caution

L-Action

U-Action

U-Action

U-Action

Limit Name (Equipment / Oil) :

New Oil U-CautionL-CautionL-Action U-Action

RDE fine RFS coarse

New Oil C-Lower

0.042 >0.123 >0.205

>

28.6

247.3
7.8

0.0
0.1
0.0
0.1
4.0
0.3
0.0
0.0
0.0
0.2

0.2

0

0

2
4

1424
1

1.4
0.0
0.0
0.1
0.0
0.0
0.0
0.3
0.0
0.0

1.1

82903

110996
Not Given

866180

03-Sep-07

0

0.36

2

Wear Oil Cont.

RDE fine RFS coarse

0.070

29.1

239.7
6.5

0.1
0.0
0.0
0.1
3.9
0.7
0.0
0.0
0.0
0.4

0.5

0

0

0
0

1462
0

0.0
0.3
0.0
0.1
0.7
0.0
0.0
0.1
0.0
0.0

0.0

76072

108187
108187

854065

07-May-07

0

0.39

0

Wear Oil Cont.

RDE fine RFS coarse

0.068

28.5

153.9
6.8

0.9
0.0
0.0
0.1
1.7
0.3
0.0
0.0
0.0
0.4

1.4

0

0

3
8

1506
1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

70811

106096
Not Given

854094

06-Feb-07

0

0.40

0

Wear Oil Cont.

RDE fine RFS coarse

0.064

25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Test code :

Lube System Capacity : 450     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Jet 530

Engine Turbine Gas
General Electric
LM 2500

TOTAL JET TURBINE 530

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

894

Overall Condition Rating

W
ea

r C
on

dit
ion

Oi
l C

on
dit

ion

Co
nt

am
ina

tio
n

subRptPage1_7Caption

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260,  Thailand Tel : (662) 361 8600-3   Fax : (662) 361 8567
Email : focuslab@focuslab.co.thhttp://www.focuslab.co.th

FL-6.1

Samutprakan 10280, Thailand.

Note: Alarm Limits are variable and dependent upon dataset size and to be used as general guideline.

U-Caution
U-Action
Accuracy of interpretation and recommendation are based on representatives sample and information supplied.

:

:

Upper CAUTION Level
Upper ACTION required Level

L-Caution
L-Action

:
:

Lower CAUTION Level
Lower ACTION required Level

First level warning limit in Upper level and/or Lower level
Second level warning limit in Upper level and/or Lower level

No Sign CAUTIONNORMAL: ,or orC : , ACTION requiredorA( first level warning limit ) : ( second level warning limit )

No warranty is expressed or implied for this report.
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Particle count indicates that oil cleanliness level is dirty. Suggest using an off-line filtration system to clean up the oil system.

 5-15   microns
15-25  microns
25-50  microns
50-100 microns
>100   microns

Size Range

>4     microns
>6     microns
>14    microns

FocusLab ID

Hours on Unit
Hours on Oil

Bottle ID

Date sampled

ISO 4406 Result

VsPI     Value

Condition

Option Test: Varnish and Sludge Potential Index      (VsPI    ), Testing for Predicting Varnish and Sludge Buildup
VsPI      Severity Limit Range Guideline

TM

TM

TM

Size Range

% Remaining
Antioxidant Additive

TM

0

250

200

150

100

50

0

250

200

150

100

50

0

250

200

150

100

50

Recommendations and Notes

Current Sample Previous Sample

Particle Count                  NAS 1638: Number of Particles Per 100 Milliliter (Counts/100ml)

Particle Count                  ISO 4406:1999: Number of Particles Per Milliliter (Counts/ml)  

Option Test: RUL (Remain Useful Life), Testing for monitoring Percent Remaining Anti-Oxidant (AO)              by ASTM D-6971

Sludge Weight        mg/100 ml              mg/100 ml           mg/100 ml

VPI     ValueTM

SPI     ValueTM

82903

69,600
6,400
1,800
100

<100

No. of Particles    Class
9
8
8
8
6

18
16
14

110996
Not Given

866180

03-Sep-07

18/16/14

A
A

No. of Particles    Class
2,087
584
82

A

76072

13,800
1,300
300

<100
<100

No. of Particles    Class
6
5
6
5
3

16
14
11

108187
108187

854065

07-May-07

16/14/11

No. of Particles    Class
413
116
16

70811

16,700
1,500
400

<100
<100

No. of Particles    Class
7
6
6
5
3

16
14
11

106096
Not Given

854094

06-Feb-07

16/14/11

No. of Particles    Class
499
140
19

Alarm Limit Range
Limit Name (Equipment / Oil) :

Engine Turbine Gas GE Jet 530 (PTT E&P)

<6 <7

New Oil U-Caution U-Action

<16000 <32000

No. of Particles    ClassNo. of Particles    ClassClass

<1000 <1500

100 <50 <25
New Oil U-Caution U-Action

New Oil U-Caution U-Action

25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Test code :

Lube System Capacity : 450     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Jet 530

Engine Turbine Gas
General Electric
LM 2500

TOTAL JET TURBINE 530

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

894

Overall Condition Rating

W
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r C
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dit
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Oi
l C
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n
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25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Lube System Capacity : 450     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Jet 530

Engine Turbine Gas
General Electric
LM 2500

TOTAL JET TURBINE 530

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

ISO 9001: 2000 Certified.

0

1

2

3

4

5

6

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Iron RFS
Coarse

Chromium RFS
Coarse

Copper RFS
Coarse

Lead RFS
Coarse

Tin RFS Coarse

0
0.5

1
1.5
2

2.5
3

3.5
4

4.5

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Iron RDE Fine

Chromium
RDE Fine

Copper RDE
Fine

Lead RDE Fine

Tin RDE Fine

RDE Fine Wear Metal

26.5
27

27.5
28

28.5
29

29.5
30

30.5
31

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Viscosity
@40 C

Viscosity at 40 C in cSt

3.5
4

4.5
5

5.5
6

6.5
7

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Viscosity
@100 C

Wear Condition

RFS Coarse Wear Metal

Oil Condition

Viscosity at 100 C in cSt

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260,  Thailand Tel : (662) 361 8600-3   Fax : (662) 361 8567
Email : focuslab@focuslab.co.thhttp://www.focuslab.co.th
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25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Lube System Capacity : 450     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Jet 530

Engine Turbine Gas
General Electric
LM 2500

TOTAL JET TURBINE 530

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

ISO 9001: 2000 Certified.

0

0.05

0.1

0.15

0.2

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Water-FTIR

Water-KF

Fuel

Soot

Contaminant: Water, Fuel and Soot %

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

TAN

TBN

3 per.
Mov . Avg .

3 per.
Mov . Avg .

0
50

100
150
200
250
300

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Oxidation

Nitration

Oxidation and Nitration

0
0.2
0.4
0.6
0.8

1
1.2

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Antioxidant
Additive

VsPI (INDEX)

VsPI and AO Additives

0
1
2
3
4
5
6
7
8
9

10

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

02- 06- 07

09- 03- 07

Silicon RFS Coarse

Aluminum RFS
Coarse

Silicon RDE Fine

Aluminum RDE Fine

NAS

Contamination
Weight (mg/100 ml)

Dirt and Dust, NAS

Oil Condition

TAN and TBN

Contamination

Others

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260,  Thailand Tel : (662) 361 8600-3   Fax : (662) 361 8567
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%T-H2O CheckTM

Note abnormal iron detected.
Particle count indicates that oil cleanliness level is in unacceptable range.
Suggest using an off-line filtration system to clean up the oil system.

Recommendations and Notes

FocusLab ID

Hours on Unit
Hours on Oil

Bottle ID

Date sampled

Water

Oxidation
Nitration

Iron
Chromium
Lead
Copper
Tin
Aluminum
Nickel
Silver
Molybdenum
Titanium

Silicon

Boron

Sodium

Calcium
Barium
Phosphorus
Zinc

Magnesium

TAN
TBN

Flash Point

cSt
cSt

Abs
Abs

PPM
PPM
PPM
PPM
PPM
PPM

PPM
PPM
PPM

PPM

PPM

PPM

PPM

PPM
PPM
PPM
PPM

PPM

mg KOH/g.

mg KOH/g.

C
O

Viscosity @40 C
Viscosity @100 C

Viscosity Index

O

O

D-445
D-445

FTIR
FTIR

D-6595
D-6595
D-6595
D-6595
D-6595
D-6595

D-6595
D-6595
D-6595

D-6595

D-6595

D-6595

D-6595

D-6595
D-6595
D-6595
D-6595

D-6595

D-974
D-4739

D-2270
D-3828

Current Sample Previous Sample
Condition History

Wear Element UnitMethod

Other

Wear Condition

Oil Condition

Contamination

Additive Element

Additional Test

 (Wt.)

AS / Andy Sitton

<28.6 <30.131.7 >33.3 >34.9

5.0
3.0

>7
>4

>9
>6

0.14 >0.22 >0.3

>3
>2

>2
>2
>2
>2

>2

>2
>1

>1
>1
>1
>1

>1

>4
>1

>1
>2
>2
>1

>5

>7
>2

>2
>3
>3
>2

>8

>4>2 >3 >6

RDE fine RFS coarse

Alarm Limit Range

Comp Gas Nuovo Pignone, 
Preslia 32 (PTT)

U-CautionU-ActionU-Caution
New
Oil

C-LowerNew Oil

New Oil U-CautionL-Caution

U-Caution

L-Action

U-Action

U-Action

U-Action

Limit Name (Equipment / Oil) :

New Oil U-CautionL-CautionL-Action U-Action

RDE fine RFS coarse

New Oil C-Lower

0.013 >0.045 >0.076

>

32.1

2.3
2.7

1.0
0.4
0.7
0.3
0.7
0.1
0.1
0.0
0.0
0.0

0.8

0

0

3
0

26
2

14.3
0.3
1.0
0.7
0.0
0.0
0.2
0.0
0.0
0.1

2.8

82904

110996
Not Given

866183

03-Sep-07

0

0.11

A

19

Wear Oil Cont.

RDE fine RFS coarse

0.009

33.0

2.3
2.5

0.3
0.0
0.0
0.3
0.6
0.0
0.1
0.0
0.0
0.1

0.6

0

0

0
0

11
1

1.4
0.0
0.2
0.2
1.0
0.0
0.7
0.0
0.0
0.0

0.9

76073

108187
108187

854064

07-May-07

0

0.13

5

Wear Oil Cont.

RDE fine RFS coarse

0.014

32.7

5.3
4.0

1.4
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.1
0.0

2.2

0

0

1
3

14
2

0.0
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0

0.0

70812

106096
Not Given

854095

06-Feb-07

0

0.12

C

2

Wear Oil Cont.

RDE fine RFS coarse

0.011

25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Test code :

Lube System Capacity : 9400     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Preslia 32

Compressor Centrifugal
NUOVO PIGNONE
PGT 25 & 2 BCL 608

TOTAL PRESLIA 32

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

894

Overall Condition Rating

W
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nt
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n

subRptPage1_7Caption

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260,  Thailand Tel : (662) 361 8600-3   Fax : (662) 361 8567
Email : focuslab@focuslab.co.thhttp://www.focuslab.co.th
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Samutprakan 10280, Thailand.

Note: Alarm Limits are variable and dependent upon dataset size and to be used as general guideline.

U-Caution
U-Action
Accuracy of interpretation and recommendation are based on representatives sample and information supplied.

:

:

Upper CAUTION Level
Upper ACTION required Level

L-Caution
L-Action

:
:

Lower CAUTION Level
Lower ACTION required Level

First level warning limit in Upper level and/or Lower level
Second level warning limit in Upper level and/or Lower level

No Sign CAUTIONNORMAL: ,or orC : , ACTION requiredorA( first level warning limit ) : ( second level warning limit )

No warranty is expressed or implied for this report.



LubeCheck     - Oil  Analysis  for  Predictive  MaintenanceTM
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Particle count indicates that oil cleanliness level is dirty. Suggest using an off-line filtration system to clean up the oil system.

 5-15   microns
15-25  microns
25-50  microns
50-100 microns
>100   microns

Size Range

>4     microns
>6     microns
>14    microns

FocusLab ID

Hours on Unit
Hours on Oil

Bottle ID

Date sampled

ISO 4406 Result

VsPI     Value

Condition

Option Test: Varnish and Sludge Potential Index      (VsPI    ), Testing for Predicting Varnish and Sludge Buildup
VsPI      Severity Limit Range Guideline

TM

TM

TM

Size Range

% Remaining
Antioxidant Additive

TM

0

250

200

150

100

50

0

250

200

150

100

50

0

250

200

150

100

50

Recommendations and Notes

Current Sample Previous Sample

Particle Count                  NAS 1638: Number of Particles Per 100 Milliliter (Counts/100ml)

Particle Count                  ISO 4406:1999: Number of Particles Per Milliliter (Counts/ml)  

Option Test: RUL (Remain Useful Life), Testing for monitoring Percent Remaining Anti-Oxidant (AO)              by ASTM D-6971

Sludge Weight        mg/100 ml              mg/100 ml           mg/100 ml

VPI     ValueTM

SPI     ValueTM

82904

116,400
10,600
3,000
300

<100

No. of Particles    Class
9
8
9
8
7

19
17
14

110996
Not Given

866183

03-Sep-07

19/17/14

C
C

No. of Particles    Class
3,491
977
137

A

76073

29,800
2,700
800

<100
<100

No. of Particles    Class
7
6
7
6
5

17
15
12

108187
108187

854064

07-May-07

17/15/12

No. of Particles    Class
894
250
34

70812

54,500
5,000
1,400
100

<100

No. of Particles    Class
8
7
8
7
6

18
16
13

106096
Not Given

854095

06-Feb-07

18/16/13

No. of Particles    Class
1,635
458
64

Alarm Limit Range
Limit Name (Equipment / Oil) :

Comp Gas Nuovo Pignone, Preslia 32 (PTT)

<7 <8 <9

New Oil U-Caution U-Action

<64000 <128000

No. of Particles    ClassNo. of Particles    ClassClass

<1000 <1500

100 <50 <25
New Oil U-Caution U-Action

New Oil U-Caution U-Action

25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Test code :

Lube System Capacity : 9400     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Preslia 32

Compressor Centrifugal
NUOVO PIGNONE
PGT 25 & 2 BCL 608

TOTAL PRESLIA 32

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

894

Overall Condition Rating
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25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Lube System Capacity : 9400     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Preslia 32

Compressor Centrifugal
NUOVO PIGNONE
PGT 25 & 2 BCL 608

TOTAL PRESLIA 32

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

ISO 9001: 2000 Certified.

0
2

4
6
8

10
12

14
16

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Iron RFS
Coarse

Chromium RFS
Coarse

Copper RFS
Coarse

Lead RFS
Coarse

Tin RFS Coarse

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8
2

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Iron RDE Fine

Chromium
RDE Fine

Copper RDE
Fine

Lead RDE Fine

Tin RDE Fine

RDE Fine Wear Metal

28.5
29

29.5
30

30.5
31

31.5
32

32.5
33

33.5

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Viscosity
@40 C

Viscosity at 40 C in cSt

3.5
4

4.5
5

5.5
6

6.5
7

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Viscosity
@100 C

Wear Condition

RFS Coarse Wear Metal

Oil Condition

Viscosity at 100 C in cSt

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260,  Thailand Tel : (662) 361 8600-3   Fax : (662) 361 8567
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25001

PTTEP Office Building 
555 Vibhavadi-Rangsit Road
Chatuchak Bangkok 10900

PTT Exploration & Production PCL:

:

:

Lube System Capacity : 9400     Liters

Unit ID 

Unit Type

:

:
Unit Make :
Unit Model :

:
Site Name :
Location :

TEK 3200 Preslia 32

Compressor Centrifugal
NUOVO PIGNONE
PGT 25 & 2 BCL 608

TOTAL PRESLIA 32

Name

Code
Customer

Customer

Address

Viscosity
Oil type / 

Number

ISO 9001: 2000 Certified.

0
0.01
0.02
0.03
0.04
0.05

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Water-FTIR

Water-KF

Fuel

Soot

Contaminant: Water, Fuel and Soot %

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

TAN

TBN

3 per.
Mov . Avg .

3 per.
Mov . Avg .

0
5

10
15
20
25
30

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Oxidation

Nitration

Oxidation and Nitration

0
0.2
0.4
0.6
0.8

1
1.2

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Antioxidant
Additive

VsPI (INDEX)

VsPI and AO Additives

0

2

4

6

8

10

12

02- 16- 03

09- 13- 03

01- 14- 04

08- 27- 04

03- 30- 06

08- 07- 06

02- 06- 07

09- 03- 07

Silicon RFS Coarse

Aluminum RFS
Coarse

Silicon RDE Fine

Aluminum RDE Fine

NAS

Contamination
Weight (mg/100 ml)

Dirt and Dust, NAS

Oil Condition

TAN and TBN

Contamination

Others

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260,  Thailand Tel : (662) 361 8600-3   Fax : (662) 361 8567
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