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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.

Baht per with product
Cost from maintenance activities 76 231 593 year lost
Baht per (parts
Min production lost w/o maintenance 487 142 857 year included)
Max breakdown cost with production Baht per
lost 8 035535 410 year
RAM 2 A 05
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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

| Failure modes and effects analysis (FMEA) |

FMEA 15 an analytical method o study the cause and effects likely to affect
the equipment in an operating system in order to:

assess the effects of each failure mode on the equipment in a system
and on the various functions of the system

identify the fallure modes significantly affecting the reliability,
availability, maintainability or safety of the system.

The main steps 11 the performance of an FMEA are 1llustrated

| A FMEA is carried out
! far a well-defined state
1
1
1

of tha system
__________ R
Definiion of the i Identification of tha Study of the effects Conclusions
system, its function | equipment failure of the equipment Recommendations
and equipment modas and failure modes
their causas
|

The FMEA methodalogy provides:
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Assurance that all conceivable failure modes and their effects on the
system operation have been taken into account in the design or
operation phase

Identification of single failures, particularly where safety systems are
senerally designed tomeet the single failure eriterion

An inventory of failure modes according to the extent of their effects
on the system functions

Identification of secondary fatlures and required redundancy

Design of detection systems ( for example, alarms, periodic tests) for
the failure mode: the adequacy of these can be appraisad

Development of the appropriate maintenance procedure
corresponding to each failure mode.
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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.
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4. Details

4.1 This RCM study is based on:

411

4.1.2

4.1.3

414
4.1.5

4.1.6

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

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

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.

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

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

Unplanned shows in RCM study as breakdown maintenance

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.

Operating context:

Turbo-compressor function (TEK-3200/3300/3400)
All three compressors are installed at PP to deliver gas from separation process to
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

Project Ref No: 07-10-006© Page 6
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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 %
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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

Project Ref No: 07-10-00©
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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 1% stage compression: 99,9 deg C will be cooled by 1% air/gas cooler (A3230)
to 52,4 deg C.

At 2" stage, inlet stream will be combined with side stream at 54,1 Barg at 50,8 deg
C. prior reaching 2" comp unit, gas will be scrubbed by 2" 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:

To deliver gas at 210 MMscfd at the operating condition

To meet availahility 98 5%

To meet reliability 99%

Tao maintain lube ailfiguid containment

To maintain process gas containment

To limit discharge ternp < 120 deg C at inlet 26 {15t ), 54 (2 nd st)
To maintain structural integrity

To maintain emergency response-life saving-asset integrity

To maintain the ignition integrity

Lul Bl Rl Wl IR DR SN

4.1.8 Cost critical analysis is based on:

FHate, Baht/hour
Specialist 3000

Elect (320

Helper [170

Instr | 320

Operational capability Mech 350
Production capacity, kMscthour 8,75 Prod [320
Lo=s, of full capacityhour 100% | —2eh-Blec]4s0
- Tech-Instr (450

Determent, from loss of full capacityhour 2% S
Zale price, BahtMit=cth 238 095 24 Welder |10

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.

Project Ref No: 07-10-006© Page 8

Date 28 Oct 2007



Services & Solutions

Equity

4.1.9 Risk Assessment
Risk assessment is quantifie
which is developed to

L3 BR iefiaied ueusd Iﬂﬁgﬁfuzf Anin

801/138 13j8 nuunualesu

A.AAR B.81gNN" SandaLlyusnil 12130.

3. 02992 5040 Tn3ans 0 2992 5041

3. 02998 7308 Tnsans 0 2998 7309

BLug : esspower@esspower.com
manorom@bteng.com

Equity Services & Solutions Co., Ltd

801/138 Moo 8 Phaholyothin Rd.,

Ku-Kod, Lamluka, Prathumthanee12130

Tel : 02992 5040, Fax : 0 2992 5041

Tel : 02998 7308, Fax : 0 2998 7309

Email : esspower@esspower.com
manorom@bteng.com

ecific Risk Matrix and failure consequences

Risk Assessment Matrix
Production losses

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

v

Evident but no effects on HSE, environment of operation Mild 72h
Evident degraded operation capacity, No effects on HSE 12h
Hidden degraded operation/non-operation capability, No effect on HSE asal

Project Ref No : 07-10-00
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Sample Coding 1B0.5
1
B
0,5

4A0.25
4

A

0,25

N

No effect to HSE
Cause production lost 50%

Probability occure 1 in every 2 years

Potential to lost of life or injure
Cause production lost 25%

Probability occure 1 in every 4 years

Page 9
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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:

e “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.

e "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

e "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

e "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.

e "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.

e "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""

Project Ref No: 07-10-OO© Page 10
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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:
Weirbull probahility density/distributions
Weirbull characteristic

Probahility of failure/rate
failure rate = at™hb-1)

a = scale factor/parameter
t = time in service

b = weibull slope

fit) =( bfabit*(b-1]. Expl-{t/a)"b

b = shape parameter 5

a = scale parameter 100

t = start hour 50

Failure rate R(TI=1/MTBF or propabhility of failure
or

R(T) = at®"

a= scale factor 100

B = ‘Weibull slop, shape 5]

t =starting time in service 50

raiure Propabiny FCA and Propability and Reliability model

developed by Manorom C.( ESS Co.,Ltd)

09
0B
E 0.7 1 Scale factor = 0,05
§. 064 Slope parameter = 3
£05 Starting tirme, hours = 750 pattern  slope
R i
Fo3 T —" A
0.2 i B =2
01 i
0 ; ; ; ‘ s L TR c 2
1] 5000 10000 15000 20000 25000
Service hours D 12
Reliability from predetermined Useful life E 1
T ——— F =1
Useful life, hours = 20000
Or MTEF as appropriate
Reject availability 98,00%

Motice. Tirne scale shall be aligned the "useful life /MTEBF"
by changing "scale factor" or "starting time"

Interval time should be half life of the reject availability
ar

800 hours FFI

15000 20000 25000

10000

Service hours

Project Ref No : 07-10- Page 11

Date 28 Oct 2007



Services & Solutions

L5 85 iefidiaa ueud I‘ﬁ@””ﬁl/uz{ Arin
801/138 1gf8 nuunmalaiu

A.AAR B.81gNN" SandaLlyusnil 12130.

2. 02992 5040 Tn7ans 0 2992 5041

2. 02998 7308 Tn7ans 0 2998 7309

Biud : esspower@esspower.com

Equity Services & Solutions Co., Ltd

801/138 Moo 8 Phaholyothin Rd.,

Ku-Kod, Lamluka, Prathumthanee12130

Tel : 02992 5040, Fax : 0 2992 5041

Tel : 02998 7308, Fax : 0 2998 7309

Email : esspower@esspower.com
manorom@bteng.com

Aninitial early failure period, followed by

the main lifespan of the item, which shows
J a constant or gradually increasing probability

dramatically.

Equity manorom@bteng.com
Figure 1

1 \

2 /

3

4

5

G
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of failure. This is followed by a wear-out zone
in which the probability of falure increases

As 1, without the initial early failure period.

The probability of failure increases gradually,
but there is no clearly identifiable average
lifespan of the equipment.

The equipment is satisfactory when new,
but the failure probability increases rapidly
up to a level, which then remains constant,

This type of equipment shows a random
failure pattern and again has no
identifiable lifespan.

Ahigh finfant mortality” is superseded by
arapid drop in failure probability, which
then remains constant or increases gradually.

Figure I Six Patterns of Failure
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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

Project Ref No : 07-10-00
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TE3200 - Starting gas turbine regulating valve system
malfunction
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Function failure

Insufficient cooling and lubricating GG, PT and
compressor bearings.

Insufficient hydraulic oil supply to system

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

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

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

Insufficient lube oil to lubricate and cool GG bearings.

Insufficient lube oil supply to cool and lubricate
compressor bearings

Insufficient lube oil supply to cool and lubricate
compressor bearings.

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

PT or compressor bearing failure due to lubrication
degradation

Unable to operate compressor on demand

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

Unable to produce at the optimum point

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

Project Ref No : 07-10-00
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Failure mode
A42145 & A 42820 - Cooling fan bearing failure.

A42145 & A42820 - Transmission belt or pulleys failure.
P42160 hydraulic pump failure
A42145 & A42820 - Cooling fan failure.

P42850 Filter blockage on discharge of cool down pump

PDI42855 incorrect reading at low side
TSH42823 malfunction

M42820, 25 cooler fan motor bearing failure

TE3200 - P42110 synthetic oil pump failure
TE3200 - P42140-43 Scavenge pumps failure
PSV42246 passing

TCV42147 malfunction

A42145 & A42820 oil cooler fouling

M 42820, M 42825 bearing failure

PCV42840 malfunction
TV42821 malfunction

M42850 bearing failure
P42850 bearing failure
M42805 bearing failure

PCV42813 malfunction

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

Contaminates in lube oil, mineral oil degradation or
oxidation.

XV3221 malfunction
A42820 — Lube oil cooler fouling.

FV3220 (1st stage anti-surge valve) malfunction

PSL42812 not activated

Page 14
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Function failure

Unable to run compressor smoothly due to spurious trip

Unable to seal gas in the compressor effectively.

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

Unable to start GG on demand

Compressor stop from High thrust / journal bearing temp
& vibration

Project Ref No : 07-10-00

Date 28 Oct 2007

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

TE3200-FDP42503 stuck closed

SDV3214 malfunction

LSL42801 malfunction

Igniter failure
Bearing damaged or worn out from aging

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

Couplings failure, Misalignment

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

Insufficient to cooling stage discharge gas.

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.

A3260 - Cooling fan bearing failure.

Insufficient to cooling 1st stage discharge gas.

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

A3230 - Transmission belt failure

Insufficient to cooling 2nd stage discharge gas.

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)

PDAHH3229 malfunction (PD discharge both stg)

Project Ref No : 07-10-0

Date 28 Oct 2007
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Function failure

Failure mode

Unable to run compressor smoothly due to spurious trip

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 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

EI3222, EI3252 (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

Unable to maintain lube oil in compressor package

Lube oil leakage due to T 42800 outside corrosion

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

Project Ref No :07-10-0

Date 28 Oct 2007
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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.

Unable to run compressor safely.

D3210, D3240 - External Corrosion.

A3230, A3260 Internal / External Corrosion

Unable to seal gas in the compressor effectively.

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

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

Project Ref No : 07-10-00

Date 28 Oct 2007
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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

Project Ref No : 07-10-00
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Primary/secondary function

To meet reliability 99%

Function failure

Failure mode

Unable to indicate correct machine condition

Vibration displacement probes failure due to
deterioration

Vibration accelerometer failure due to deterioration

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

Unable to monitor or verify actual equipment condition.

PT 42215, 16, 17, 18 malfunction

P142230 malfunction

TSL42211 malfunction

PSL42173 malfunction

P142172 malfunction

PDI42170 malfunction

All gages (PI, PDI, Tl, 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

Unable to run compressor smoothly due to spurious trip

Project Ref No: O?-lO-OOQ

Date 28 Oct 2007

LV3214 malfunction

LAHH3211 malfunction

SDV3210 malfunction

PSV3230, PSV3258 passing

LV3244 malfunction

LAHH3241 malfunction
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Failure mode

Unable to run compressor smoothly due to spurious trip

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

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

Project Ref No :07-10-0

Date 28 Oct 2007
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4.1.13 Failure mode and local effects and consequences

[}
1%}
o
5}
: Local m | Local tem Conseguence and =
Failure mode | Local & System effect-1 | -°¢@ & Syste ocal & Syste . E=
effect-2 effect-3 Category )
o
()
Bearing damaged or Compressor trip Possible shaft C-Evident degraded D
worn out from aging journal damaged. operation capacity, No effects
on HSE
Rotor dynamics Catastrophic failure on Compressor trip C-Evident degraded D
problems: Shaft compressor from high vibration operation capacity, No effects
cracks, shaft bent, on HSE
rubbing, impeller
damaged, etc.
Couplings failure, Compressor trip from high Leads to bearing Possible trip C-Evident degraded D
Misalignment vibration. damages from over speed | operation capacity, No effects
on HSE
Unable to fire GG trip. Properties loss Possible people | A-Hidden safety and/or D
protection in enclosure endanger environment hazard
due to Faults from fire
detectors or no fire
suppression medium
Fouling develop at High discharge temp Low throughput C-Evident degraded D
compressor rotor operation capacity, No effects
on HSE
Contaminates in Cause GG bearings damaged. C-Evident degraded D
synthetic oil operation capacity, No effects
degradation or on HSE
oxidation.
High vibration due Damage compressor blades and C-Evident degraded D
foreign objects to GG high vibration may lead to GG operation capacity, No effects
from corrosion on trip. on HSE
vane mist separator,
air intake and exhaust
ducts
GG compressor blade High T2 Low P3 C-Evident degraded D
fouling operation capacity, No effects
on HSE
Inlet filter blockage Low mass rate, leads to high High diff pressure High Temp pdc, C-Evident degraded B
heat rate across filter > 250 low PCD operation capacity, No effects
mmWG on HSE
TE3200 - High Low mass rate, leads to high Possible T5 C-Evident degraded A
ambient temp, leads to | heat rate topping operation capacity, No effects
low mass rate on HSE
Fuel gas blockage( Fuel gas filter trip by LL trip. C-Evident degraded B
offskid) Alarm 29 Barg operation capacity, No effects
on HSE
FV44220 Control VV, Fuel gas fluctuated and may C-Evident degraded B

fails close due to
controller malfunction

leads to GG trip.

operation capacity, No effects
on HSE

Project Ref No : 07-10-00
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8| 3
°| ©
: Local & System | Local & System Consegquence and =
Failure mode Local & System effect-1 st i 5 qt §| £
ategory 3| ¢
S| @
x| un
XV42215 S/d/ VV, Unable to start from isolation Possible explosion A-Hidden safety and/or 4 D
fails to stuck open or test function during ramp start due to incomplete environment hazard
controller malfunction up purge
XV42225 fails to Loss of fuel gas, leads to GG trip C-Evident degraded ©
function, Loss of fuel operation capacity, No effects
gas supply from on HSE
FV42220,
TE3200 - Strainer Loss of fuel gas, leads to GG trip C-Evident degraded B
(inlet fuel gas to GG) operation capacity, No effects
blockage on HSE
XV42211 malfunction Loss fuel gas to GG leads to low | LP flare will Possible low fuel | C-Evident degraded A
due to loss of power GG receive more flow gas pressure operation capacity, No effects
instrument air on HSE
LSHH42211 not Liquid fuel may carry over to GG E-Hidden degraded D
activate or stuck operation/non-operation
capability, No effect on HSE
SDV42200 If stuck closed, it is unable to No fuel gas into C-Evident degraded ©
malfunction start GG system operation capacity, No effects
on HSE
D42210 outside Lead to fuel gas leakage or B-Evident safety and/or 4 D
corrosion explosion environment hazard
D42210 internal Lead to fuel gas leakage B-Evident safety and/or 4 D
corrosion environment hazard
PSV42210 passing Fuel gas leak to flare. But E-Hidden degraded No
operators can close manual operation/non-operation
valve on down stream line. capability, No effect on HSE
T5 malfunction or Alarm on T5 It requires to C-Evident degraded A
spread due to replace operation capacity, No effects
thermocouples thermocouples on HSE
deteriorated ASAP.
XV42211 malfunction If stuck closed, possible liquid If leakage during E-Hidden degraded D
high level trip GG GG running, GG operation/non-operation
may be capability, No effect on HSE
uncontrollable or
performance drop.
TE3200 - VSV control To reduce GG speed cause Compressor surge C-Evident degraded A
out of tolerances lower production. or more stress on operation capacity, No effects
1st stage on HSE
compressor
blades may be
presented.
TE3200 - Corrosion Possibly broken compressor C-Evident degraded D
cracks on compressor | blades may cause catastrophic operation capacity, No effects
blades or blade failure on GG. on HSE
coating damaged.
PDSH42171 No alert to operation when Reading on PI Filter blockage E-Hidden degraded A
malfunction hydraulic olil filter blockage. 42172 can be cause hydraulic operation/non-operation
verified. oil pressure drop | capability, No effect on HSE

until PSL 42173
alarm.
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x| un
ARV42162 clogged up | Air may be blockage in hydraulic | It may cause fuel E-Hidden degraded A
oil supply. control system operation/non-operation
malfunction. capability, No effect on HSE
PSV42160 passing Hydraulic oil pressure dropped Fuel control E-Hidden degraded A
and fluctuated. system may be operation/non-operation
uncontrollable. capability, No effect on HSE
PSV42110 passing Lube oil pressure drop may lead E-Hidden degraded A
to GG low lube oil pressure trip. operation/non-operation
capability, No effect on HSE
T42130 (oil/air Air may plug in lube oil passage. | Insufficient lube oil E-Hidden degraded A
separator) damaged or to cooling and operation/non-operation
clogged up lubricating GG capability, No effect on HSE
bearings lead to
GG trip.
PDSL42713 & 15 It may cause permissive to start Can not start E-Hidden degraded A
malfunction fails, lube oil pump. Compressor. operation/non-operation
capability, No effect on HSE
TS3200 Gas starter No throughput due to unable to C-Evident degraded D
failure operate operation capacity, No effects
on HSE
TE3200 - Starting gas Delay on start-up due to fix the E-Hidden degraded D
turbine regulating regulator. operation/non-operation
valve system capability, No effect on HSE
malfunction
A42145 & A 42820 - Vibration switches may be High temp in lube E-Hidden degraded A
Cooling fan bearing activated to trip motor. oil tank. operation/non-operation
failure. capability, No effect on HSE
A42145 & A42820 - It may cause belt slip and Vibration switches E-Hidden degraded A
Transmission belt or pulleys worn out. may be activated operation/non-operation
pulleys failure. to trip motor. capability, No effect on HSE
P42160 hydraulic Fuel control valve not function C-Evident degraded D
pump failure and cause GG trip operation capacity, No effects
on HSE
A42145 & A42820 - Vibration switches may be High temp in lube Broken blade B-Evident safety and/or 4 A
Cooling fan failure. activated alarm and trip motor. oil tank. may hit cooler environment hazard
tubing, and
possible it may
cause oil
leakage.
P42850 Filter Insufficient cooling PT may E-Hidden degraded No
blockage on discharge | cause bearing cooking. operation/non-operation
of cool down pump capability, No effect on HSE
PDI42855 incorrect No indication for filter blockage If actual filter E-Hidden degraded No
reading at low side of cool down pump. blocked, operation/non-operation
insufficient cooling capability, No effect on HSE
PT may occur.
TSH42823 malfunction | No alert sent to operation when E-Hidden degraded No

high lube oil temp.
Consequently, more wear and
tear on bearings may be
presented.

operation/non-operation
capability, No effect on HSE
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gl 0
M42820, 25 cooler fan | High temp lube oil may cause May lead to belt E-Hidden degraded B
motor bearing failure insufficient cooling and damaged, high operation/non-operation
lubricating GG bearings, lead to wear & tear of capability, No effect on HSE
high deterioration of bearings. pulley.
A3230 - Motor may trip from overload High temp on 1st E-Hidden degraded A
M3230A/B/C/D motor current. discharge gas. operation/non-operation
bearing failure capability, No effect on HSE
A3230 - Transmission Motor may trip from overload High temp on 1st E-Hidden degraded A
belt failure current or underload current. discharge gas. operation/non-operation
capability, No effect on HSE
A3260 - Motor may trip from over current. | Noisy to E-Hidden degraded A
M3260A/B/C/D motor surroundings. operation/non-operation
bearing failure capability, No effect on HSE
A3260 - Transmission | Motor may trip from overload Noisy to E-Hidden degraded A
belt failure current or underload current. surroundings. operation/non-operation
capability, No effect on HSE
A3230 - Heat High temp on 2nd stg suction Compressor E-Hidden degraded A
exchanger fouling or gas. performance drop. operation/non-operation
paraffin formation capability, No effect on HSE
inside tube wall.
A3230 - Cooling fan High temp on 2nd stg suction High vibration People B-Evident safety and/or 4 A
blade damaged. gas. transmit to endanger environment hazard
structure and
equipment, it may
cause fin tubes
damaged.
A3230 - Cooling fan High vibration transmits to Possible motor High temp on C-Evident degraded A
bearing failure. structure and equipment. tripped due to 2nd stg suction operation capacity, No effects
overload current. gas. on HSE
A3260 - Heat High temp on discharge gas to Compressor C-Evident degraded A
exchanger fouling or glycol contactor. performance drop. operation capacity, No effects
paraffin formation on HSE
inside tube wall.
A3260 - Cooling fan High temp on discharge gas to High vibration People B-Evident safety and/or 4 B
blade damaged. glycol contactor. transmits to endanger environment hazard
structure and
equipment, it may
cause fin tubes
damaged.
A3260 - Cooling fan High vibration transmits to Possible motor High temp on C-Evident degraded A
bearing failure. structure and equipment. tripped due to 2nd stg suction operation capacity, No effects
overload current. gas. on HSE
Damper stuck opened. | Possible loss of properties Possible people A-Hidden safety and/or 4 D
endanger environment hazard
TE3200 - P42110 Low lube oil pressure and lead C-Evident degraded D
synthetic oil pump to GG trip operation capacity, No effects
failure on HSE
TE3200 - P42140-43 Oil sump temp increased, may C-Evident degraded B

Scavenge pumps
failure

lead to GG trip.

operation capacity, No effects
on HSE
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PSV42246 passing Too much hot oil bypass to Scavenge E-Hidden degraded B
synthetic oil tank pressure drop may operation/non-operation
lead to alarm. capability, No effect on HSE
TCV42147 malfunction | High temp lube oil may cause High temp in lube Can isolate TCV | E-Hidden degraded B
insufficient cooling and oil tank. and use bypass operation/non-operation
lubricating GG bearings, may valve to manual capability, No effect on HSE
lead to GG trip. control after
cooled temp.
A42145 & A42820 ol High temp synthetic oil may High temp in lube E-Hidden degraded A
cooler fouling cause insufficient cooling and oil tank. operation/non-operation
lubricating GG bearings, lead to capability, No effect on HSE
high deterioration of bearings.
M 42820, M 42825 Motor may trip from over current. | Standby fan motor E-Hidden degraded No
bearing failure need to start operation/non-operation
immediately capability, No effect on HSE
PCV42840 Lube oil header pressure may C-Evident degraded A
malfunction be fluctuated or hunting. It may operation capacity, No effects
cause lube oil pressure trip. on HSE
TV42821 malfunction High lube oil temp. cause In case operators E-Hidden degraded A
insufficient cooling and not action when operation/non-operation
lubricating bearings. But it can TV faults, it may capability, No effect on HSE
do manual control when TV cause high temp
fault. lube oil trip.
M42850 bearing Insufficient lube oil to cool-down Insufficient cooling E-Hidden degraded ©
failure PT during shutdown. PT may cause operation/non-operation
rotor bent. capability, No effect on HSE
P42850 bearing failure | Insufficient lube oil to cool-down Insufficient cooling E-Hidden degraded ©
PT during shutdown. PT may cause operation/non-operation
rotor bent. capability, No effect on HSE
M42805 bearing Motor may trip from overload Lube oil pressure E-Hidden degraded No
failure current. drop and standby operation/non-operation
pump will start up capability, No effect on HSE
automatically
PCV42813 Lube oil back pressure may be E-Hidden degraded ©
malfunction fluctuated or hunting. If high operation/non-operation
back pressure, it can relief capability, No effect on HSE
pressure on PSV.
VSH42820, No signal to stop motor may Lube oil temp may | Possible oil spill | A-Hidden safety and/or 4 A
VSH42825 Vibration cause high vibration to structure be high and lead environment hazard
switch not activated and consequently damage to GG trip.
equipment.
P42610, water wash Delay on offline water wash , to E-Hidden degraded No

pump failure

fix wash pump

operation/non-operation
capability, No effect on HSE
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M42610 bearing Delay to offline water wash , to E-Hidden degraded A
failure, water wash fix wash pump operation/non-operation
pump capability, No effect on HSE
T42605 & T42600 Water wash leak to the external E-Hidden degraded A
tanks corroded or operation/non-operation
deposit in tanks. capability, No effect on HSE
Deposits on H42605 Rinsing water heat up insufficient E-Hidden degraded A
heater or heater poor insufficiently cleaning efficiency operation/non-operation
performance capability, No effect on HSE
Contaminates in lube Cause PT and compressor E-Hidden degraded ©
oil, mineral oil bearings damaged. operation/non-operation
degradation or capability, No effect on HSE
oxidation.
High temp alarm in System will alarm High temp D-Evident but no effects on A
enclosure due to enclosure trip HSE, environment of
ventilation fails operation
GG blade damage GG possible total damage Possible leads to B-Evident safety and/or 4 D
from fatigue or hot fluid containment environment hazard
path or corrosion fails
PT blade fatigue PT possible total damage Possible leads to B-Evident safety and/or 4 D
damage fluid containment environment hazard
fails
PSH42725 If on high to alarm, it may be If on low side, no E-Hidden degraded A
malfunction noise to operator. action may cause operation/non-operation
loss of a lot of capability, No effect on HSE
instrument air.
Flame arrestor In case of fuel gas leakage, A-Hidden safety and/or 4 A
malfunction or internal | flame may explode to atm. environment hazard
corrosion
Gas detector If sensor faults, it cause erratic No safeguarding E-Hidden degraded A
malfunction trip on the compressor. when fuel gas operation/non-operation
leakage from DGS capability, No effect on HSE
failure.
BDV3251 malfunction If stuck closed when unit need to | If leakage during A-Hidden safety and/or 4 A
depressurize, it need to open operation, it cause environment hazard
bypass valve to flare loss of process
immediately gas to flare. But
operators can
close manual
valve on down
stream line.
Vibration displacement | Sensitivity changes cause Probe tip may be E-Hidden degraded A
probes failure due to incorrect readings and dynamic broken and cause operation/non-operation
deterioration response. erratic fault or trip capability, No effect on HSE
on the
COmpressor.
Vibration Sensitivity changes cause Spike vibration E-Hidden degraded A
accelerometer failure incorrect readings and dynamic from failed probes operation/non-operation
due to deterioration response. may cause GG capability, No effect on HSE
trip.
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Vibration seismic Sensitivity changes cause Spike vibration E-Hidden degraded A
probe failure due to incorrect readings and dynamic from failed probes operation/non-operation
deterioration response. may cause GG capability, No effect on HSE
trip.
Speed probes (eddy Sensitivity changes cause Another spare E-Hidden degraded A
current) failure due to incorrect readings and dynamic speed probe can operation/non-operation
deterioration response. be used. capability, No effect on HSE
Vibration displacement | Sensitivity changes cause Less ability to E-Hidden degraded A
probes failure due to incorrect readings and dynamic detect machine operation/non-operation
deterioration response. condition. capability, No effect on HSE
Lube oil leakage due Lube oil spill to external may B-Evident safety and/or 4 A
to T 42800 outside cause fire. environment hazard
corrosion
T42800 Lube oll Lube oil spill to external may Deposits in lube oil B-Evident safety and/or 4 A
leakage due to internal | cause fire. system often clog environment hazard
corrosion or deposit in up the filter.
tank.
T42100 Synthetic oil Oil leakage to outside, often clog B-Evident safety and/or 4 D
tank corrosion or up in lube oil filters environment hazard
deposits in tank
PT 42215, 16, 17, 18 2 of 3 voting shall have no E-Hidden degraded A
malfunction effect on GG. operation/non-operation
capability, No effect on HSE
P142230 malfunction No instrument to verify fuel flow E-Hidden degraded No
and combustion performance operation/non-operation
capability, No effect on HSE
TSL42211 malfunction | No alert when fuel gas temp Reading on TI E-Hidden degraded B
over 45 deg C. 42210 can be operation/non-operation
verified. capability, No effect on HSE
PSL42173 malfunction | No alert to operation when Reading on PI E-Hidden degraded A
hydraulic oil supply faults. 42172 can be operation/non-operation
verified. capability, No effect on HSE
P142172 malfunction No reading on hydraulic oil E-Hidden degraded A
pressure operation/non-operation
capability, No effect on HSE
PDI42170 malfunction | No reading on hydraulic filter diff E-Hidden degraded A
pressure. operation/non-operation
capability, No effect on HSE
All gages (PI, PDI, TI, No corrected readings may E-Hidden degraded A
LG, FG) malfunction cause misinformation for operation/non-operation
problem capability, No effect on HSE
XV3221 malfunction Valve stuck closed during If valve leakage E-Hidden degraded A
startup cause unable to balance during operation, it operation/non-operation
compressor pressure and will cause capability, No effect on HSE
permissive to start compressor compressor
fails. performance drop
A42820 - Lube oil High lube oil temp. May cause C-Evident degraded A

cooler fouling.

insufficient cooling and
lubricating bearings.

operation capacity, No effects
on HSE
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D3210, D3240 - Combustible gas may leak to B-Evident safety and/or 4 D
Internal Corrosion. external and cause fire. environment hazard
FV3220 (1st stg anti- It cause process surging and Process down E-Hidden degraded B
surge valve) may be compressor trip from stream fluctuated operation/non-operation
malfunction vibration. capability, No effect on HSE
PSLL42843 If not activate when low lube oil No lube oil supply E-Hidden degraded D
malfunction pressure, it may cause to cooling PT operation/non-operation
compressor bearings damaged. during shutdown. capability, No effect on HSE
It may PT rotor
bent.
PSL42812 not When lube oil pressure lower Unfortunately, if E-Hidden degraded D
activated than 6.5 bar, automatic start main pump failure operation/non-operation
standby pump is not functioned. and manual start capability, No effect on HSE
standby pump not
in time;
compressor may
trip from low lube
oil pressure.
D3210, D3240 - Combustible gas may leak to B-Evident safety and/or 4 D
External Corrosion. external and cause fire. environment hazard
A3230, A3260 Internal | Combustible gas may leak to B-Evident safety and/or 4 D
|/ External Corrosion external and cause fire. environment hazard
Bently Nevada system | Compressor trip or can not start E-Hidden degraded D
malfunction up. operation/non-operation
capability, No effect on HSE
LSLL3242 not No signal to close SDV3214. LV3244 can be E-Hidden degraded A
activated closed operation/non-operation
automatically or capability, No effect on HSE
operators can
close a manual
valve as well.
LV3214 malfunction If stuck closed, operators need If stuck open, it E-Hidden degraded A
to open manual valve to drain can isolate the operation/non-operation
header. valve for capability, No effect on HSE
maintenance or
replace online.
LAHH3211 If not activate when high liquid, If stuck on high E-Hidden degraded A
malfunction compressor trip from high level, it cause operation/non-operation
vibration erratic fault or not capability, No effect on HSE
permissive to start
COmpressor.
SDV3210 malfunction If stuck closed, it cause unable If stuck partially E-Hidden degraded A

to start compressor.

opened, it needs
to close upstream
ball valve.

operation/non-operation
capability, No effect on HSE

Project Ref No : 07-10-006

Date 28 Oct 2007

Page 29




Services & Solutions

L3 BR iefiaied ueusd Iﬂﬁgﬁfuzf Anin

801/138 13j8 nuunualesu

A.AAR B.81gNN" SandaLlyusnil 12130.

3. 02992 5040 Tn3ans 0 2992 5041

3. 02998 7308 Tnsans 0 2998 7309

BLug : esspower@esspower.com
manorom@bteng.com

Equity Services & Solutions Co., Ltd

801/138 Moo 8 Phaholyothin Rd.,

Ku-Kod, Lamluka, Prathumthanee12130

Tel : 02992 5040, Fax : 0 2992 5041

Tel : 02998 7308, Fax : 0 2998 7309

Email : esspower@esspower.com
manorom@bteng.com

7
5| <
SO
: Local m | Local m Consequence and °l =
Failure mode Local & System effect-1 ocaeffécsgte OCaefi(:Sg;te Ca?te or 2| £
e 3| ¢
o @
8| »
o
PSV3230, PSV3258 Loss process gas and Noisy to E-Hidden degraded No
passing compressor performance drop. surroundings. operation/non-operation
But operator can close manual capability, No effect on HSE
valve on down stream line.
PALL3223 malfunction | Erratic signal may cause E-Hidden degraded D
(1st suction) compressor trip. operation/non-operation
capability, No effect on HSE
TAHH3220 Erratic signal may cause E-Hidden degraded D
malfunction (1st compressor trip. operation/non-operation
suction) capability, No effect on HSE
PAHH3226 & Erratic signal may cause E-Hidden degraded D
PALL3226 malfunction | compressor trip. operation/non-operation
(1st discharge) capability, No effect on HSE
TAHH3223 Erratic signal may cause E-Hidden degraded D
malfunction (1st compressor trip. operation/non-operation
discharge) capability, No effect on HSE
PALL3253 malfunction | Erratic signal may cause E-Hidden degraded D
(2nd suction) compressor trip. operation/non-operation
capability, No effect on HSE
PALL3254 & Erratic signal may cause E-Hidden degraded D
PAHH3254 compressor trip. operation/non-operation
malfunction (2nd capability, No effect on HSE
discharge)
TAHH3253 Erratic signal may cause E-Hidden degraded D
malfunction (2nd compressor trip. operation/non-operation
discharge) capability, No effect on HSE
PAHH3259 Erratic signal may cause E-Hidden degraded D
malfunction (2nd compressor trip. operation/non-operation
discharge) capability, No effect on HSE
PDAHH3229 Erratic signal may cause E-Hidden degraded D
malfunction (PD compressor trip. operation/non-operation
discharge both stg) capability, No effect on HSE
LV3244 malfunction If stuck closed, operators need If stuck open, it E-Hidden degraded A
to open manual valve to drain can isolate the operation/non-operation
header. valve for capability, No effect on HSE
maintenance or
replace online.
LAHH3241 If not activate when high liquid, If stuck on high E-Hidden degraded A
malfunction compressor trip from high level, it may cause operation/non-operation
vibration erratic alarm or trip capability, No effect on HSE
on the
COMpressor.
SDV3242 malfunction If stuck closed, high liquid level If stuck open, E-Hidden degraded D
(LAHH3241) may cause LV3244 (automatic operation/non-operation
compressor trip. closed drain to capability, No effect on HSE

2nd stg separator)
and closed drain
header lines can
be closed by
manual valves.
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SDV3241 malfunction If stuck closed, it need fuel gas If stuck partially E-Hidden degraded A
from well head supplying to GG. | opened when ESD operation/non-operation
active, gas can capability, No effect on HSE
pass to blow down
valve.
FV3250 (2nd stg anti- It cause process surging and Process down E-Hidden degraded B
surge valve) may be compressor trip from stream fluctuated operation/non-operation
malfunction vibration. capability, No effect on HSE
FE3250 malfunction- If erosion or corrosion caused If blockage, it can E-Hidden degraded B
Blockage or corrosion oversize diameter, incorrect not to run operation/non-operation
readings may cause anti-surge compressor. capability, No effect on HSE
valve function improperly.
PSV3210 passing Loss of process gas to flare. But E-Hidden degraded A
it can close down stream line by operation/non-operation
manual valve (HV3210) capability, No effect on HSE
SDV3211 malfunction Not open, can override signal to E-Hidden degraded A
open SDV3210 operation/non-operation
capability, No effect on HSE
FE3220 malfunction If erosion and corrosion caused If blockage, it can E-Hidden degraded B
oversize diameter, incorrect not to run operation/non-operation
readings may cause anti-surge COmpressor. capability, No effect on HSE
valve function improperly.
FT3200 malfunction- No effect to GG operation, only E-Hidden degraded A
stuck sticky cannot do performance operation/non-operation
calculation. capability, No effect on HSE
TE3200-Fuel gas Insufficient fuel gas supplies to Possible GG trip E-Hidden degraded A
strainer blockage GG and PSL 42211 alarm on or lower speed. operation/non-operation
low pressure. capability, No effect on HSE
PT42842 - PSL If unit running, when low lube oil If unit shutdown, E-Hidden degraded A
malfunction pressure PSL not activated to when main lube oil operation/non-operation
start standby pump, it may pump cannot build capability, No effect on HSE
cause compressor trip. pressure enough
and standby pump
not start, it may
cause delay to
start compressor.
PSH42851 not No status on cool down pump E-Hidden degraded No
activated running properly is presented. operation/non-operation
But operators can verify its capability, No effect on HSE
status with local P142850 or
P142844.
P42850 - F42855 filter | Insufficient lube oil supply to E-Hidden degraded A

blockage

cool down PT rotor during unit
shutdown.

operation/non-operation
capability, No effect on HSE
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P42805 - F42830 & Insufficient lube oil supply may However, C-Evident degraded A
F42835 filter blockage | cause high bearing temp trip. PDSH42831 operation capacity, No effects
activated alarm, on HSE
operator need to
switch over
standby filter.
PDSH 42831 not No status on lube oil filter If not switch over E-Hidden degraded A
activated blockage is presented. to standby filter in operation/non-operation
a proper time, capability, No effect on HSE
insufficient lube oil
supply may cause
high bearing temp
trip.
TE3200-M42500(AC) Low pressure alarm and In case motor E-Hidden degraded A
bearing failure activated standby ventilation fan | overload trip, operation/non-operation
running, in worse case possible standby fan will capability, No effect on HSE
high temp in enclosure room trip. | start automatically.
TE3200-M42502 (DC) | If loss of AC power, insufficient High temp in E-Hidden degraded No
bearing failure. ventilation for cooling in enclosure room operation/non-operation
enclosure room when GG may cause failure capability, No effect on HSE
shutdown. on
instrumentation.
TE3200-FDP42500 Low pressure alarm and E-Hidden degraded No
stuck closed activated standby ventilation fan operation/non-operation
running. capability, No effect on HSE
TSHH42502 Erratic signal may cause E-Hidden degraded A
malfunction compressor trip. operation/non-operation
capability, No effect on HSE
TE3200-FSL42500 Improper ventilation fan High temp in E-Hidden degraded A
malfunction operation can not be presented. enclosure room operation/non-operation
can be presented capability, No effect on HSE
alternatively.
PDSHH42501 If over activated fault, it cause E-Hidden degraded A
malfunction GG erratic trip. operation/non-operation
capability, No effect on HSE
PDSL42508 When ventilation fan fault, no High temp in E-Hidden degraded A
malfunction signal to start standby vent fan. enclosure room operation/non-operation
may cause GG capability, No effect on HSE
trip.
TE3200-FDP42503 High pressure in enclosure High temp in E-Hidden degraded A
stuck closed room. enclosure room operation/non-operation
may cause GG capability, No effect on HSE
trip.
TCP system GG trip or can not start up C-Evident degraded D
malfunction operation capacity, No effects
on HSE
Blockage in primary or | Insufficient cooling on DGS face, | Compressor trip. C-Evident degraded C

secondary DGS vent
lines

heat up to cause DGS failure.

operation capacity, No effects
on HSE
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DGS failure due to Compressor trip. C-Evident degraded D
deterioration buffer operation capacity, No effects
gas on HSE
Buffer fuel gas supply | PDSL 42710 activated | Dirt from process gas E-Hidden degraded ©
blockage due to alarm. may pass to DGS and operation/non-operation
strainer or check cause primary DGS capability, No effect on HSE
valve plugged. failure.
PDCV42710 Operators have to Dirt from process gas E-Hidden degraded A
malfunction open bypass valve may pass to DGS and operation/non-operation
immediately. cause primary DGS capability, No effect on HSE
failure.
PCV42725 Stuck open, Stuck closed, buffer E-Hidden degraded A
malfunction PSH44725 activated gas may leak to 2nd operation/non-operation
alarm. Loss instrument | seal and gas capability, No effect on HSE
air. contaminated lube oil.
No instrument air PDSL44713 & 14 Stuck closed, buffer C-Evident degraded A
supply to DGS due to | activated alarm. gas may leak to 2nd operation capacity, No effects
orifice plate plugged seal and gas on HSE
contaminated lube oil.
PDT42710 Improper control clean E-Hidden degraded A
malfunction gas to against process operation/non-operation
gas leak to DGS capability, No effect on HSE
PDSL42710 If not activated when E-Hidden degraded A
malfunction true, it may cause no operation/non-operation
immediate action to capability, No effect on HSE
verify the problem.
SDV3214 If stuck closed, high If stuck open, LV3214 E-Hidden degraded D
malfunction liquid level (automatic closed operation/non-operation
(LAHH3211) may drain to 2nd stg capability, No effect on HSE
cause compressor trip. | separator) and closed
drain header lines can
be closed by manual
valves.
P42850 mech seal Lube oil spill to atm B-Evident safety and/or 4 A
leakage may cause fire. environment hazard
LSL42801 If stuck high and If stuck low, during E-Hidden degraded D
malfunction actual low level, it may | compressor startup operation/non-operation
cause lube oil pump sequences, main lube capability, No effect on HSE
run dry until motor trip. | oil pump can not start
due to impermissive
from lube oil level
fault.
Igniter failure No throughput due to E-Hidden degraded D
unable to operate operation/non-operation
capability, No effect on HSE
EI3222, EI3252 Back pressure may Possible DGS E-Hidden degraded A
(discharge check cause compressor damaged. operation/non-operation

valve) and station
valve stuck opened

rotor reversal turning.

capability, No effect on HSE
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PSH42844 not Not signal to stop cool E-Hidden degraded No
activated down pump, it may operation/non-operation
cause hot pump capability, No effect on HSE
running if not stop by
manual.
TSHH 42502 Possibly damage or E-Hidden degraded A
malfunction burn instruments and operation/non-operation
controls. capability, No effect on HSE
5. Maintainable item and interval and maintenance technique
Interval On line Resource Maintenance Work description Tag
Off line strategy
Occasion
daily On line Prod On condition maint | 1) Since it is A/B/C/D arrangement, to Fuel filter skid
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.
daily On line Prod On condition maint | Walk around observe for noise & temp | PSV-3210
profile from passing
daily On line Prod On condition maint | Daily, verify that no passing leak of anti | FV-3220
surge valve at normal operation
daily On line Prod On condition maint | Daily check& record lube oil temp and PSV 42246
pressure.
monthly On line Prod On condition maint | 1) Monthly measure record fuel gas TE-3200 - Fuel gas
pressure strainer
daily On line Mech On condition maint | 1) Walk around to observe noise of icing | XV-42211
from high gas flow 2) Visual check at
valve stem position 3) Recommend to
install work instruction at local.
daily On line Mech On condition maint | Monitor & record lube oil pressure P-42110
(P142125) and temp (TE42121). P1-42125
TE-42121
daily On line Mech On condition maint | Monitor & record oil sump temp and P-42140
sump discharge pressure. P-42141
P-42242
P-42103
daily On line Mech On condition maint | Monitor & trending diff. temp between A-42145
T1 42144 and T 42145. TI-42144
T1-42145
daily On line Mech On condition maint | Monitor PDI 42170 and PI 42172 in P-42160
order to verify hydraulic pump problem. | PSV-42160
PDI-42170
P1-42172
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Interval On line Resource Maintenance Work description Tag
Off line strategy
Occasion
daily On line Mech On condition maint | 1) Monitor for trending T5 element T5 element
profile 2) Occasion planned to
replacement
daily On line Mech On condition maint | Daily measure record seal buffer gas DGS : buffer gas
pressure and flow and vent pipe skin filter system
temp
daily On line Mech Scheduled overhaul | Walk around to observe any abnormal M-42145
noise, vibration or belt tension. M-42845
A-3230
A-3260
daily On line Mech On condition maint | 1) Observe PDI142830 in order to F-42830
monitor the filter blockage. 2) Change F-42835
over filter and clean filter when PDI-42830
PDSH42831 is alarmed PDSH-42831
daily On line Mech On condition maint | Measure skin temp of gas vent pipe for | DGS
trending 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 | FV-3250
surge valve at normal operation
daily On line Mech On condition maint | Walk around inspection in order to find | D-42210
any corrosion or insulation damaged.
monthly On line Mech On condition maint | 1) Vibration analysis and trend analysis. | M-42820
2) Occasion to replace bearing from M-42825
trend analysis
monthly On line Mech On condition maint | 1) Measure & record vibration analysis M-42610
comparing to baseline spectrum. 2)
Measure & record motor running current
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 TE-3200, Enclosure
ventilation fan in order to check bearing | ventilation fan
faults. 2) Planned to replace ventilation
fan from trend analysis
monthly On line Mech On condition maint | 1) Monitor T13230 &T13232 for A-3230
trending. 2) Vibration analysis TI1-3230/T1-3232
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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Occasion
T142812 and T142820. 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, M-42500
further vibration analysis comparing to M-42501
baseline shall be performed. (If bearing
faults founded, switching to use standby
fan running and carry out recondition)
monthly On line Mech On condition maint | Record data for trending P1-42230
monthly On line Mech On condition maint | Monitor & record lubeoil temp and T-42130
pressure.
monthly On line Mech On condition maint | Walk around to observe any corrosion or | D-3210
insulation material damaged. D-3240
monthly On line Mech On condition maint | Measure vibration and record for M-42502
trending
3 months Occasion Mech On condition maint | 1) Inspect and clean the strainer, replace | TE-3200
as necessary
3 months Off line Mech On condition maint | Carry out off line water wash per TE-3200
compressor performance monitoring.
6 months Occasion Mech Scheduled overhaul | Visual inspection and measure/adjust M-42145
belt tension M-42845
A-3230
A-3260
6 months Occasion Mech Scheduled overhaul | Check and adjust belt tension or replace | A-42145
belt if required. A-42845
1 year Occasion Mech On condition maint | Occasion, Inspect, clean or replace as DGS : buffer gas
necessary filter system
1 year Occasion Mech Scheduled overhaul | Occasion planned to clean the heat A-42820
exchanger from trend analysis TI-42812, T1-42820
1 year Occasion Mech On condition maint | 1) Occasion planned inherently with M-42850
yearly borescope inspection, perform P-42850
vibration analysis and trend analysis
during compressor shutdown and cool-
down pump running.
1 year Occasion Mech Scheduled overhaul | Occasion planned inherently with half TE-3200 - Fuel gas
life inspection, clean strainer or replace | strainer
if any damage.
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1 year Occasion Mech Failure finding 1) Check compressor drain piping to K-3200-Compressor
ensure no blockage or valve leakage drain valve
before start

1 year Occasion Mech On condition maint | 1) Occasion planned inherently with A-3260
bore scope inspection, inspect blade fan blade
condition and belt tension or replace belt | Drive belt
if required. 2) Visual check belt
condition

4 years Occasion Mech Scheduled overhaul | Clean and check condition of ventilation | TE-3200, Enclosure
fan blades ventilation fan

4 years Occasion Mech Scheduled overhaul | Overhaul the starter by replacement by TS-3200
spare module then send to factory for
recondition

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 | EI-3222
life inspection, disassemble & clean or El-3252
replace damaged parts if required. 2)
Shutdown status inherent indicates the
integrity

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

4 years Occasion Mech Scheduled overhaul | Occasion planned inherently with half RO-42726
life inspection, to clean RO RO-42727

PDSL-44713 & 14

4 years Occasion Mech On condition maint | 1) During compressor shutdown, check | P-42850
condition, performance on the cool- PDI-42855
down pump. 2) Record PDI 42855
during cool down pump running. 3)
Schedule replace or clean filter

4 years Occasion Mech Failure finding Occasion scheduled clean & calibrate P1-42230

4 years Occasion Mech Failure finding During compressor shutdown, to F-42855
observe and record PD142855 in order to | PDI-42855
monitor filter blockage or deteriorated.

8 years Occasion Mech Scheduled overhaul | Occasion, planned inherently with GG A-3230
exchange to clean and inspect internal TI-3230/T1-3232
tubing. A-3260

8 years Occasion Mech Scheduled overhaul | Occasions planned inherently with GG TEK-3200, Flame
exchange, clean and inspect, replace arrester
damaged parts if required.

10 years Off line Mech Corrective maint | 1) Monitor pump discharge pressure P-42610
during water wash and plan to repair
when washed pressure drop

6 months Occasion Elect Scheduled overhaul | Service motor bearings and observe any | M-42500
noise and vibration as standard motor M-42501
maintenance.
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Occasion
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 | M-42502
noise and vibration.
4 years Occasion Elect Scheduled overhaul | Occasion planned to replace bearings M-42805
from trending as necessary M-42810
4 years Occasion Elect Failure finding Occasion planned inherently with half PSH-42844
life inspection, check calibration and
function test.
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 | TCV-42147
42100) 2) to monitor and record oil T1-42100
temp at oil passage.
monthly On line Instr On condition maint | Visual check for noise and temp profile | PSV-3220
from internal passing leak PSV-3258
6 months Occasion Instr Failure finding Surge stimulation to verify anti-surge Anti-surge function,
function FE-3220, FT-3221,
FT-3220, EI-3220
1 year Occasion Instr Scheduled overhaul | 1) Occasion to clean the heat exchanger | A-42145
from trend analysis 2) Calibrate and TI-42144
function test instrument TI-42145
1 year Occasion Instr On condition maint | Check calibration or Replace Temp T5 element
sensors if required.
1 year Occasion Instr Failure finding 1) Clean and check calibration of the VSH-42820
vibration switch. 2) Verify the function. | VSH-42825
1 year Occasion Instr Failure finding 1) Function test & calibration of flame BE-42500/01
detectors, heat detectors, gas detectors, HD-42500-04
etc. 2) Check and test fire extinguishing | GD-42500
system. 3) Verify Fire suppression are
ready for function
1 year Occasion Instr Failure finding 1) Inspect and Clean fire dampers. 2) TE-3200-Fire
Lubricate and function test on fire damper
dampers and actuator and related
system.
1 year Occasion Instr Failure finding 1) Clean, check calibration and function | LAHH-3211
test 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 PDI-42855
shutdown, record PDI 42855 during cool
down pump running. 2) If stuck or
improper reading, to calibrate or replace
is required.
1 year Occasion Instr Failure finding Check calibration and function test. TSH-42823
1 year Occasion Instr Eailure finding Check calibration and function test. PSH-42725
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1 year Occasion Instr Failure finding Occasion planned inherently with SDV-3214
borescope inspection, check calibration
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with PT-3223
borescope inspection, check calibration P1-3222
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with TT-3220
borescope inspection, check calibration | TI-3220
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with PT-3226
borescope inspection, check calibration | PT-3225
and function test. P1-3224

1 year Occasion Instr Failure finding Occasion planned inherently with TT-3223
borescope inspection, check calibration | TT-3222
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with PALL-3253
borescope inspection, check calibration
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with PALL-3254
borescope inspection, check calibration
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with TAHH-3253
borescope inspection, check calibration
and function test.

1 year Occasion Instr Failure finding Occasion planned inherently with PAHH-3259
borescope inspection, check calibration
and function test.

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 P-2160
life inspection, check calibration and
function test or overhaul if required.

4 years Occasion Instr Failure finding Occasion planned inherently with half XV-42215
life inspection, check calibration and P-42216-18
function test or overhaul if required.

4 years Occasion Instr Scheduled overhaul | To scheduled overhaul fuel metering FV-42215
valve train FV-42220

XV-42225
XV-42230

4 years Occasion Instr Failure finding Occasion planned inherently with half LSH-42211
life inspection, clean & check calibration | LG-42210
and function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half SDV-42200
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | 1) Replace all instrument filters. .2) SOV-42251
Check calibration or function test. 3) PCV-42252
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Occasion
Inspect and clean the valves and orifices | SOV-42253
as necessary 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 | LSLL-3242
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding 1) Occasion planned inherently with half | LV-3214
life inspection, 2) Check calibration and | SDV-3214
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half SDV-3210
life inspection, check calibration SDV-3211

PDH-3212, inlet
check valve
P1-3210

4 years Occasion Instr Failure finding Occasion, planned inherently with half FV-3220
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding 1) Occasion planned inherently with half | XV-3221
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half XV-42211
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | 1) Occasion planned inherently with half | PCV-42813
life inspection, check calibration and Pl ???
function test. 2) Measure & record oil
pressure

4 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half PCV-42840
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | 1) Occasion planned inherently with half | TV-42821
life inspection, clean and calibrate. TIC-42821

4 years Occasion Instr Scheduled overhaul | 1) Occasion check any blockage and DGS
clean the vent lines. 2) Inspect, clean FV-42710
and adjust needle valves properly. 3) FV-42711
Inspect and clean rupture disc or replace | PSE-42720
if required. PSE-42723

4 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half PDCV-42710
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half PCV-42725
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | 1) Yearly borescope inspection, inspect | TE-3200, Igniter
& clean spark plugs. 2) Replace if spark
gap out of tolerance. 3) Function test on
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Occasion
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 LSL-42801
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half PSL-42812
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion, planned inherently with half PT-42215
life inspection, check calibration and PT-42216
function test. PT-42217

PT-42218

4 years Occasion Instr Failure finding Occasion planned inherently with half TSL-42211
life inspection, check calibration and T1-42210
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PSL-42173
life inspection, check calibration and P1-42172
function test.

4 years Occasion Instr Failure finding Record data for trending. P1-42172

4 years Occasion Instr Failure finding Occasion planned inherently with half PDSH-42171
life inspection, check calibration and P1-40172
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PDI-42170
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasions planned inherently with half ARV-42162
life inspection, clean & inspect, replace
damaged parts if required.

4 years Occasion Instr Failure finding Occasion planned inherently with half PSV-42160
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PSV-42110
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PDSL-42713
life inspection, check calibration and PDSL-42715
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PDT-42710
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PDSL-42710
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PDAHH-229
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half LV-3244
life inspection, check calibration and SDV-3242
function test.
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4 years Occasion Instr Failure finding Clean, check calibration and function LAHH-3241
test on Occasion planned inherently with | LG-3243
half life inspection.

4 years Occasion Instr Failure finding Occasion planned inherently with half SDV-3241
life inspection, check calibration and SDV-3242
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half FV-3250
life inspection, check calibration and FE-3250
function test.

4 years Occasion Instr Failure finding Occasion Check calibration and function | SDV-3211
test.

4 years Occasion Instr Failure finding Occasion planned inherently with half FT-3200
life inspection, clean and check
calibration.

4 years Occasion Instr Failure finding Occasion planned inherently with half PT-42842
life inspection, check calibration and PSL-42842
function test. PAL-42842

P1-42842
P1-42841

4 years Occasion Instr Failure finding Occasion planned inherently with half PSL-42851
life inspection, check calibration and
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half PSH-42831
life inspection, check calibration and
function test.

4 years Occasion Instr Scheduled overhaul | 1) Operation inherent indicates the status | FDP-42500
2) Occasion to lubricate the moving FDP-42501
parts and function test FDP-42502

SOV-42500
SOV-42501
SOV-42502

4 years Occasion Instr Failure finding Occasion planned inherently with half TSHH-42502
life inspection, check calibration and TSH-42501
function test.

4 years Occasion Instr Failure finding Occasion planned inherently with half FSL-42500
life inspection, check calibration and FSL-42501
function test. FSL-42502

4 years Occasion Instr Failure finding Occasion planned inherently with half PDSH-42501
life inspection, check calibration and PDSHH-42502
function test. PDSHH-42503

4 years Occasion Instr Failure finding 1) Occasion planned inherently with half | PDSL-42508
life inspection, check calibration and PDI-42507
function test.

4 years Occasion Instr Scheduled overhaul | 1) Occasion planned inherently with half | FDP-42503
life inspection, check calibration and FDP-42504
function test. 2) Lubricate moving parts | SOV-42503
and function test SOV-42504

8 years Occasion Instr On condition maint | Clean, disassemble to inspect and PSV-3210
replace damaged parts Calibration test as
required as standard RV certification.

8 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half PSV-42210
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life inspection, clean and calibrate.

8 years Occasion Instr Scheduled overhaul | Occasions planned inherently with GG PSV-42246
exchange, clean & inspect and calibrate.

8 years Occasion Instr Scheduled overhaul | Occasions planned inherently with GG PSV-3220
exchange, clean and check calibration. PSV-3258

8 years Occasion Instr Scheduled overhaul | 1) Occasion planned inherently with half | VE-42402-5
life inspection, check calibration and VE-2840-3
function test. 2) Static or dynamic test ZE-42400-1
for probe sensitivity calibration. ZE-42840, 2

8 years Occasion Instr Scheduled overhaul | 1) Occasion planned inherently with half | VE-42300
life inspection, check calibration and VE-42301
function test. 2) Check probe sensitivity | VE-42302
on vibration exciter.

8 years Occasion Instr Scheduled overhaul | 1) Occasion planned inherently with half | VE-42400
life inspection, check calibration and VE-42401
function test. 2) Check probe sensitivity
on vibration exciter.

8 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half SE-42840
life inspection, check calibration and
function test.

8 years Occasion Instr Scheduled overhaul | Occasion planned inherently with half SE-42301-2
life inspection, check calibration and SE-42401-3
function test.

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

8 years Occasion Instr Corrective maint | Occasion planned inherently with half Vibration system
life inspection, check calibration and "Bently Nevada
function test. System"

8 years Occasion Instr Failure finding Clean, check diameter, calibrate and FE-3220
function test. FT-3221

FT-3220
El-3220

8 years Occasion Instr Failure finding Occasion planned inherently with half BDV-3251
life inspection, check calibration and RO-3251
function test.

monthly On line Specialist | On condition maint | Perform vibration analysis, trend TE3200-Vibration
analysis on related parameters and monitoring system
performance analysis.

3 months On line Specialist | On condition maint | 1) Take lube oil sampling and oil T-42100-0il
analysis. 2) Recommended RBOT sampling
analysis of oil degradation if possible

3 months On line Specialist | On condition maint | 1) Take lube oil sampling and oil T-42800-0il
analysis. 2) Recommended RBOT sampling
analysis of oil degradation is required. 3)

Metal chip analysis

3 months On line Specialist | On condition maint | 1) Monitor VSV angle and observe its TE-3200 - VSV
trending in order to predict time for control
VSV replacement. 2) Measure and
record GG performance
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1 year Occasion Specialist | Scheduled overhaul | Carry out RBI fan blades to check any A-42145
cracks or damage. A-42845
1 year Occasion Specialist | On condition maint | 1) Collect transient vibration during TE-3200-Vibration
startup and shutdown in order to perform | monitoring system
rotor dynamics analysis on Occasion
planned inherently with yearly
borescope inspection, 2) Occasion
planned to replace the bearing as
necessary
1 year Off line Specialist | Scheduled overhaul | Perform bore scope inspection TE-3200
4 years Occasion GE Scheduled overhaul | Occasion half life inspection: to P-42110
overhaul (done by GE).
4 years Occasion GE Scheduled overhaul | Occasion during half life inspection, P-42160
pump overhaul done by GE. PSV-42160
4 years Occasion Specialist | Scheduled overhaul | Occasion planned inherently with half TE-3200 - VSV
life inspection, check calibration or control
replace VSV control.
4 years Occasion Specialist | Scheduled overhaul | 1) Occasion planned inherently with half | TE-3200, Air intake
life inspection, inspect air intake and and Exhaust Ducts
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
4 years Occasion Specialist | On condition maint | 1) Perform vibration monitoring. 2) K-3200
Opportunity planned to inspect PGT-3200
couplings condition and looseness and Vibration
check alignment. monitoring system
4 years Occasion Specialist | On condition maint | 1) Occasion planned inherently with half | A-3230, fan blade
life inspection, check calibration and
function test.
4 years Off line Specialist | On condition maint | Blade inspection & assessment TE-3200
4 years Occasion GE Scheduled overhaul | Half life inspection, equipment overhaul | T-42130
done by GE.
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 A-3230
life inspection, clean and inspect. A-3240
5 years On line Specialist | On condition maint | Carry out RBI (Note: Stainless steel D-42210
drum.)
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 | Anti surge function,
function FV-3220
6 months Occasion Specialist Failure finding Stimulate surge to verify anti surge Anti surge function,
integrity FV-3250, FE-3250
8 years Occasion GE Scheduled overhaul | Occasion GG exchange to replace pump | P-42140
(done by GE). P-42141
P-42242
P-42103
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8 years Occasion Specialist | On condition maint | Occasion planned inherently with half D-3210
life inspection; perform internal cleaning | D-3240
and inspection (RBI, check wall
thickness and corrosion rate, etc.).
8 years Occasion Specialist | On condition maint | Visual inspection and clean if necessary | T-42800
8 years Off line Specialist Scheduled Exchange GG, Inherently , inspect Gas generator
replacement power turbine for life assessment
8 years Occasion GE On condition maint | Life assessment during Power turbine
removing/exchange GG
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 | DGS
point to the final discharge line
10 years Off line Specialist Redesign Consider to cool inlet air temp or steam | Gas generator
injection as power augmentation
10 years Off line Specialist Redesign Redesign online water wash to extend TE-3200
off line water wash interval
10 years Off line Specialist Redesign Redesign gas compressor on line K-3200-Compressor
washing using ZOC 27

6. Manpower and Resources

Estimated manpower and resources for each turbocompressor in loop of 8-10 years life cycle are

as follows:
Turbocompressor Avg. Man-hr/year (loop of 8-10 years
(only one unit - TEK3200): life cycle)
Prod 255.5
Mech 1813.7
Elect 7.8
Instr 202.2

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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7. Attachments
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All information of Turbocompressor - RCM had been kept in a spread sheet (Excel fi
Additionally concerned information also kept together in the same CD addresse

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
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4
LOCATION THAILAD-B-SIR | <.~ ooYE2%00 3
UNIT COUPP ESOI101) 2
ENGINEERING QUALTITY ' 2. LTS R 1
JO8 N' 1ef4o M 0
DESIGNATION JOATE| BY [APPR| REV
1] Manufactursr MUOVO PIGHONG /OHEDAL 6L. Manufacturlng plant Fo@ENCA (itAwy) /ove kDALE (Omnd
2| Type and slze PoT 25 . Punctionnal design t th:nDh:u eg
3] Service 1 Continuous (X) Internitcanc () 150 classification 1 4(J 830J c(J 0 (1s0
4] Driven equipsent CEUTRAFULAL (OWPPELSD @ Iransaission DIRECT COURING
] B8ERYICE CONDITIONS APPLICABLE BPECIFICATIONS
8] Stmple cycle (3 SE MATERWAL REE)SITION
7
8| Driven equlpesent pover requiresent SEE COHPEESSOR D.S. kw | AUD JOR SPEC100 THAI BI PPI12.06-
9| Noatnal power (IS0 conditions) 22670  wi| SHTIOL |B5- ATACHUELT L
10§ Driven equipment speed SEE cOoMPRZESSSE D.S. P SITE DATA
11| Power turblne speed e TCO (1o ) k| Altitude oA LEVEL »
12| Scarts @ Frequency (IS0 3977) 1 & 11(J 11 Q) Barometer 1013 B bar
13] Auxiliaries starting l'l-lm.ulU A.uto-.-tch {E) Asbient temparature : Normal 29 °C
14| Remote control() Raxid*C, MinlZ2fC, Designnl °C
15| Operation : Attended( ] Unactended(®) Buaidity at design temperature /%5
16| Remote controll) (5) Visd speed 2.5 ajs
17| Minimum continuous operation betveen maintenances /; AR() hr | Atmospharic air
18 Dust > 10w t/w?
19 < 10u g /n?
20 SHOP TESTS / MAPECTION PAWTING | Corrosion by : SALT LADDEL) AIR
21| Shop tnspection O [ Simple | Witnessed |Standard
22| By cercification agency (] | ctesc test Ocher Location : Indoor (] Beated (]
12| Manufacrurer standard test &) @] 3o SFE( Tad] Deder roof () Outdoor BJ Offshore P4
24| Mechanical tast % 121712 06100] Viotertsatios [ Troptealisation [
| Performance tast { SHTiad 1o Ares classificacion (20
28] Test with driven equipmast @ BHPWENT Starting 1 Llocal D LamoCe D(S}
27| Dismantling after test (a) &) | Standard (L) e E 0B OPELC I
28| Spare rotor fit ia(Hoerdueb)| () @] Ses boxtng B |THAI-R1- PP 12 -OL-10}
29| Spare rotor sech kst byl 1l () @] Loag tars (J]| S2CTION 2.2,
20 | Space oan oeneraie o tenHA) |8 A5 PER AVARLABLE UTA (TS
31 — i e £ ¢ _tﬁ{: Coollng watar : DoT AUVAILARLEL
n Pressure = bar g
DIACCESBORIES SUPPLIED BY MARNUFACTURER (M) OR OTHER (O} Allowable AP ot bar
34| Turbine baseplate M. Tesperature o *C
X | Driven equipment baseplate M |Compressor cleanieg systea A AMlowable AT - o«
3| Anchor bolts I4 |Handling devica b | Stesm : WO AVAILA BLE
37| Driven equipsent M |Fire protection equipment 7] Pressure — bar g
»i — Special tools 1= Temperature -— .c
39| High speed coupllag H lostrument alr
e — . Fressure 270 & bar g
{41) Coupling guards Y |Batteries and chargers Tesperature - 47 *Cc
42] Inlet system 4 |Motor control canter L | Dev point - 20 e
43| Exhaust systea Y |Local control panal | Klectricity
44 | Turbioe enclosurs M | Control module Y AC/DC [Volts|Phase|Berts
45| Driven equipment eaclosure|i) :
] 48
147] Puel treatment systes = | Vibracioa acalyeis ul
43 Control .
49 SE loB S L THAT R 1LPP 12.04. M)
S0 SECUY IB.m ATTAZHT A
51)| Remarka : (1) test conditions to be indicated
52|\ LEEL ALYy TAVLFET 32 R QNPELE! TE
I /eN A B ve (\RAP ATAIWNAGPS { SLERN Y- AC FANET NICR Ve AC A 11Vl el
sa [ /2N Zec AR LPEACIfATIAY O Tual R ILDT 12 A2 101 S22TN 5.0 ;
5
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4
LOCATION  THAI ADN-B- STR. =B Y00 3
UNIT (OUPRECSI O 2
ENGINEERING GUATITY = 2UTS . !
)08 N° \/6/0 0
DESIGNATION JOATE| BY [APPR| REV
! PERFORMANCE (8ITE CONDITIONS) () (4D
2| Potnc Nominal Maxi Hint RKATED
3} Dry bulb tesperature *C 29 '5‘1 .1,) 52
4| Turbine shafc power W {2042 [20103F |21803 |20UW3S
5| Turbine shaft speed | LS00 [felel=) o500 E£500
6] Beat rate =S /Wiy deadish | 1O 1GR 10333 | DOFO| 10277
7| Atlr flow yls | ¢2.15 c0.39 eu.13 | .09
8| Exhaust flow kg/e | 63.8G ©2.0Uu &5 80| 62.75
9] Firlng temperaturs °C WA ™A Ha HA
10] First stage rotor blade metal temperature *C HA ™A HA HA
11| Exhaust tempersturs °c | 542 S47F 537 S45
12
11| Cear losses W o — — —_—
14| Met power at driven squlpsent coupling wl209¢2 | DI0F 219032 | 20435
15| INLET ¢OSSs rrana H-O 150 150 150 I50
Jr1o| EXHAIST LO=S Avatas H, O 100 1 OO0 [{eXe=] OO

FUEL 3YSTEM

17

18| Type 1 CaslX Cas fuel analysts (\ mole) \W /OUT TREATL (a1
19| Treatmard ragireéd bu Mandfoch)rers Compositioa Bormal | Scarting othar
20 b M2 10.868 0.86(
glls H20 104 Lot
n co | - -
B coz 4.3 21.54)
24| Fileration by vano-orD K28 - -

= Filter musbar H2 - -
Py] Filter material CH4 Ci 73,254 64915
7 Filtratioa alcroa cee () 5.43 S48
28| AP clean/maxi / bar otrne (o K431 2,25
po] Filter body matarial oeHd L (Cy 0.30l 0.30y
30 Ot 40 m Cy §.6\0 0.68%
31| Stainless steel piping X o2 | (¢ 0.2%0 0.3}
22| Downstresa fllters{X Complete systea [ | m (g 0.18% 0.18%
0 (€3] [ 0.203 0.815
34 (3) G+ 0.3 04}
»

E) . 100.00 109,08 100,00
37 |

= Molecular walght R4 35,319
» Cp/Cn

40 Ly /g
{4 vy /ey

a2 T etk bad S 31.5
Q Teut (Iv/out) sl 6y | B4 ) oh 184
“ Dew peiat *C

LLY

48 ) 84T VAL - STZHAX unTH WSt TEHWP OF 77 ¢

47 Cas for poeumetic startsr D 8 SAME AS AUS (A4S
48 Pressurs e 31,3 barA
49 Tamperature(/ -4] °C Dew peiac ‘c

50

si|Remarks: (N TR cAS TYRRMNE  TERFRUAVIE VERYIS DRNED CANPUEDT

s2 FOINE_R=QuIDEWElJT REFER To winT SHEAFTLINE En)ElR

2 VAL ALVE- SRS PACES GTINDR

54 (2) C, Mvi-%64 $6.-0.68% (3 C3 MW=130.% S.6.= 0.330

b

(LY EXPECTED VALUVLES (5) NOT AVAILARLE
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LUt uUmen 16l )P S Lo e 4
LOCATION THANL ADD T --‘TE Tbo0 3
UNIT COYPRECSICON ) 2
ENGINEERING QUADTITY = LyYPrs - 1
JOB N 1eKo M 1o

DESIGNATION JOATE| BY |APPR| REV
1 CONBTRUCTION
2| Hodel PGT 25  Type Pover turblne : type AX\AL
3| Mumber of shafts 22 Muaber of etages 2
4| Direction nf rotation (facing output coupling) Musbar uf stages with variable angle noczles —
s| Clockwise & Counter-clockviae (@] Minilmus spesd 3250 RPn Irlp speed FI5D  ren
8] Crittcal speeds 15T 2MD iRD Maxims C1p 3peed (mOvimal Vucd) 420 /s
7| Cas genarator latarsl |22Cc00 | 25000 Maxisus Cemperature K24 *c
8] Power turbine lateral § Max{mus pressure __’:-5' bar
9| Systes torstonal 71) | 32€1 {22556 Rotor 1 Soltd (] Butle up (3
10 Caslng splic : Hor!:onulD Vercical 9
11| Cas generator : Type F LH2S00 GE= Muaber of openings for inspectiom
12 Compressor 1 Type AX\AL Bearings 1 Iype TI\TINMG PAD3
13 Mumber of stages |& Musber 2 Manufscturer GLACIER,
14 Mumber of stages vith variabla angle nozzlesG-l{y Thruet bearing : Type TILTIMNCG PaDs
15 Compressioa ratio 220 ° 1 Maoufscturer GLACIER
18 Minimm speed &350 RPM Trip speed | D00 MM losd |6C0 dadl capacity 20 CcO da¥
17 Maximum tip speed 280 a/s
18 Maximum temperaturs LEO *C | Flanges size and orfencation (facing outpuc couplling)
19 Max{sum pressurs i(-] bar Inlet : Siss x 2
2] Rocor : Solte[] Mile uwp (3 Orfescation : 28 4 [3 - L) <= [) Ochar D
21| Caslog splic : Bortzootal fg  Vercical(J Exhaust 1 Sise
22 Mumber of og-nln!l for inspeccios 16 Orientation 1 ¢ ] ¢ D - [ < D Ocbar D
n Combustors : Iype ANHUCADZ
24 Single - mltiPhD Smdia MaCerials
) Cas fuelfl - . Inlet castag i L S5, wTeal
0 Temperature stratification ™A *C| Gas peoarater
27 Musber of poxzles par combustor 720 Compresecr 1 Caslng MISY Sreat — INCOFIR
b Wusbar of opaning for Lnspection 8 Jrator/Rotor blades Ti6AC-(V/A ZF¢ / TV-6AR-4V/a22s
29| Cas genarstor turbina(s) : Type AWILAL. Mheel/Bratt T -CAC-GV/Medi®] 1WCD FIR
0 Musbar of stages 2 Combustor HANIELOY X - HSIRR
n Maximsm tip spesd 48O w/a Cas genarator turbtine
32 Max{smm {emperaturs HA. °C Btage 1 1 3
n Rotor : Solid() dutlt w &J Stator blade |X-4 O |Raui RO
34 Caslag split 1 Iurluuulé Yertical () Yotor hlade (i BO |Quun 80
» Bumbar of opealsgs for Lnepectioca 16 hasl RO FIB NGO TR
3| Bearings 1 Type ROCLER Fowar turbise
37 Mmber 3 Manufacturer A . Btaga 1 1 3 &
M| Thrust bearing @' Type DALL frator blade |FSx GIL|FEx WY
x Pumbar 1 Macufacturer oA Rotor blade |y 7338 |V Soco
40 load H.A . da¥ Capacity WA dall heel Ca Ho V]isTear.
lan Output shaft (, Ho V STeal
42
43 WEKIHTS AMDO DB ENSIONE
a“ Walght kg Dimensicos » Iotal shipping weight g
45| Complete gas turdins| {0COD B.EXT.6543LS| Largest ftem | Buight g
48| Cas genaratar 220Q =30 $uezl.3 | Dimeasioss x x ®
47| Power turbioe g£Coo .5x2.x15 frected dimsasions x x -
48| Alr filcratiom &500 S1.«57¢\.85 | raximm salstensacs weight [F]s=a) kr
49| Exhaust 1000 3} «2.2%lD
50
51{ Remacks : i
F1Y PouwsEn TOREINS + CEnTEOSAL (T FREtEnrr,
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L5
CUSTOMER  THOTAL ITEM  TE S 4
LOCATION  THAN AOD =~ -2 TE X0 3
UNIT COUPPRSSI O 2
ENGINEERING * 1
Jo8 N' 1/6Ho 0
DESIGNATION [JOATE| BY |APPR| REV
\ LUBE OW BYBTEM ( API 814[X)
2] Ol systes 50 GAD GENERATOR. [X- Heater 1 Cyps |Neh g ‘PE::M;DED
3] Separate for driven aquipaent Manufacturer ~ Pover ~ )
4 ) 8 power turbine f) (1)
$| Mounting on baseplate r] Separate console E_ Fllter : Sl.n'hD Dual@
8| Capacicy Se s’ /hr Pressure N B,r| Fllter material \NoORGANIC. FIRERS
7| Relief valve setting 5.9 bar | Filtration A2 A A%SDLU’I‘E alcron
8 AP : Clesn/mazt O "2 / 1.4
9] Pusps Maln Scandby Emergency Fllter body maceriasl NS\ IS L
10] Type GEMDR
11| Driver ANCC .G . Pl / | Switeh valve : Buaber \WTESGTRAL WITW FALTER
12| Mouncing b / L/ Type ™~ Manufacturer
1] riov wme | 4 F A/ | /<) | matertal >
14 Pressure bar e O/ g ._'3/ -Q‘r N
15]  Power kW N 2=  fa Coolar : Single® Dual(Q (Air looled )
18] Speed RPM N /< /< Type AIR OOLEDManufacturer AERCIO HARS L]
17] Hacertal N /R L buty AOO N+ Surface =] a?
18 . Fouling factor ). QUYL w2 *c\\u}
19| Bearing scavenge puwps K] Material ANs\=2\6 L >
20| Type GEATD  Mumber
21 Accusulator () Capacity NOT PO\, 1
22| Reservolr tn baseplate () Separate () (CORAERATE )| Type Manufacturer
D| MaterialST-STL AlSI 316 L Coating = = -
24| <Capacity C:J.q_s 2’ Retencion ©. 35 an | Stalnless steel plping : el 321
- | Downscrean filter [] Cosplete systea )
Pa-]
11
P} ACCESBORES

g 29| Inlet system : Muaber of flltration stages 22 Starting sysfem : I'hnu-ll{:] M:m(lcg

% || Item Pake Type |MateriallA? ma wC| Semtsutomstic (] Purge time

R EL Prefilter AAE MEgo |FREReby 8 Llectric motor [] Diesel ] Mydraulic ]

= Il rucer AAE XL Q0 [Geeraunts] 18 Expansicn turbine [X) Other (]

§ B|  Stlecer AAE | PATFLESIALA 3L 18 Rake GARREY Type AXALTUCS Power  F5 IV

s [ Duccing AL A i)

i 3|  Expanston joint |AAF (LHSTE Shafc turning éevicdl) Mamal [] Automatic(](2)
E ] Manoseter Maka Type Powar |
kL Housing (A) HOT REDNESED
3| Anti-fcing syscem[ ] Mechod Tire protection equipmant E
» Support structure ﬂ Height of alr 1nute+33c.30| Cas detaction lo turbina culomrt_;ﬁ
w| (By Vendor) Nuaber of gas detectors AvPER JOQ SFL

¥ ]41| Exhaust syscesm : Helght of stack 143000 w» Fire detectice lm turbioe enclosure [

E 42| Itea Hake Type PuteriallAP wa WC Type of fire detectors Musbar A% ER R

s |9 Expansion joint |AAF L DWPosTE Tire protection with 02 ] Ralon (Q

< |4 Stlencer AAY RAFAES|A 3-8TuN |y T0

S |49]  Ducting £ A3gTall ) Other accessories D4 AL FER 0B SFEC
48 Keat recovery . . — .

47 Stack AAF A3 Al

43 Fanometer " -

49| Support structure (B By Vendor

50

51| Remarks :(1) >ee separate data sheet

52 /) vesnor TO LRLIFY  TYRE /LosATiOU) / TYPE of DRIVE
3

0

m
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ENGINEERING QUAUTITY - 1 . 7S ) T
J08 N° TR0 A T < |

SESICNATICN |CaTE] By [Apea) men

' INSTRUMENTE ANO CONTROLS (L) i
1| Panels br vendor mounting Particularity Alarms and shutdowna T s Lﬂ'ﬂ—l
)| Cage & Lo AL O Switchas 3 Type T —
4 Scarcing (02} ?{é{-’-}'ﬂu{' G (1) ununcutora Type On &1

3] Control E e " — (1) Manyfacturer

) Acoustlic mnm:uurs Trpe

1| Covarnor 1 Stamaard [ Other @_%DL%D&L Delect Alares | Dwucsows
1| manufacturer ¢ .E . ype HARK IV Standdy oll puswp operacinag x 0O

] Conatant IBuuD Yartadle speed Low oLl pressure @ E

10| min{/mazl speed 3 Yoo / 6815 [ Vg, Ovar speed trip [l o)

W[ Concrol stgnal 1 Preusscte () Warauite Lov fuel pressurse ] QW0
12] Electronic (8 manuall) Over temparsturs (EqradsT)| BN 8
13| minl/Maxi elgnal Temoarature control fatluret) R
14 Oon signal fatlure 1 mMial IPC"& Pzl |pud_G Combustor (lass out % @

15 Constanc speed () Wigh talet alr fllter AP &

8 Lisit ewitch for generacor drive Starcar fallure @

17| Regulation NIMd class .or low eil levael 2 O
] Controlled process variadle Weh oll fllter AP g_ ! l i
19] method of comtrol 4 =20 A Eigh ell Camparaturs e -00f] .
2 bearing over temparaturs - E_‘
21| Safecy fual shut off ul.ﬂ_ﬁ

Poselble Ceat during operatica [J NO

Drives equipmsat vibracliea

Alars and shuldowm swilchas

To alarw 1 3witeh closes( ] wited opens ]

‘To shutdown 1 Switea clnu_G Switeh og-nu__E:

Temparstury Lastummats

22

p=]

Ea

=

P

17 Loclosuree 1 Weathar proof (0 taplesion preet Ilsdlcators | Maka ) T R T Tyre

28| Possidle tast eurlng operation MO lecordars | Mmka _— Type

e Alars wt::haaD Shutéown switchas ﬁ_ Rowa Cing Iadicatar | hecorsar(d)
W[ SPeeEd wmdiATION  Ch CeT Ar Lalet, otk comp ) %] s
31 | SPEED SaHSCR | Mumbar 3 On PT 2 OM GG Compresesc dlacharpe 0

32 Manufacturer A\ZPAX Iype HAGRET\C TY e laterturyism (@]

| Locations -3 ont Pr SHAFT CALIWG Bxhoust &2 Vo
24 2 UM GG AUK e AR Raw 0tl resarvelr @)

»| vivratlon detectors 1 Bamsar 2 ONPT 3 OM G4 Oll comlor sutlot fnvr D

% | manufscturer BELL & HOWELL Trpe SYSHIC {(PT) seartings @)

ER) MEMIY Tree ACLEWEROHETER (06 Pl ) 0J

M| Aoy Pr.on SHAFT SURPCRT CASING

o (s : Of AX . (LHP FnNU FRAHE On

0] A (4 NPVE SN R RSAR FRANG , Oft 2L Wb FRAME

a@ TOTAL UTLITY CORBAPTION SEE SOS 23965/, Rev 02

42) Cooling weter : llow DOT _AuALALE wl/ur | Dlectricticey '

43} Mast ducy keal/ar | Duriang BC Penr M Pewnr
“l Jrarting

431 Steaa | Hominral (low VOT AvAILARLLE g/ hr Craration

ad Fazl [low wInr Coast Cinem

a7 Stendatill

43| Pual | Rominal (low Ly /ar

a8 Maxl (low g/ | Isstnamat alr flow g/ ar
S0 N/
SV | Remarks : (1) Separate llsting 4
s21E0 VELODP TH CoUPLETE AN QEFER To JoA SR Do THAT B PP 12-06- 101 AR
o ST (8.0 - ATAPUEUT & i G
Mi(3) Re R CER 15 NOT POOVIDED %
54
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-8l.TP=-12 .08 _\w|

' F X

. PR T AFTLIN
Lo ! I
VEUDOR TO PReOFY | OPERATING CASES |
WAL CFERATLIG CASE | |
(¥ ik Fo? wmied | | | I | | | |
i TOOE I\ BeyesT) il ® | ! | | | |
PCRATING CONO]TION | 1 | : | | | |
! : | jok | Max. ¢ l | l I |
-~ Asbient temperature | °¢€ 12'9 > | o | | | g
3 | - Atmospheric pressure | bar | | | | | | |
% | - Relative humidity 1 = | | | | | | |
! | | | | ! | | |
3 ™ HPR | I I | ' ! ! I
i | [ | | - i 1 |
st stige AT SudT . FLAWLE I l l l I 1 | I
- Weight flow Y iwce. Fuev eas | kg/h | 232340 | | | | |
- Inlet temperature | ¢ 126 | | | | I |
¥ | - Inlet pressure | bar abs | _Z3 | | | | | |
- Outlet pressure [ bar abs | _S3.7 | | | | | |
{ - Qutlet temperature | <C | _ie> | | | | | |
- Polytropic efficiency | 4 | 4.1 | | | | | |
; (including internal losses: | | | | | | | |
balance drum leakage ...) | | | | | | | i
- Palytropic comp. power | Kw | 338 | | | | | |
- Tolerance on above power | r S | | | | | |
- - Max. Polytropic comp. power | K« | | | | | | |
: -~ HMechanical losses | Kw | 3o | | | | | [
- Otker allowances: | Kw | | | | | | |
| | | | | | | |
- | | | | | | | |
- Power reqd at comp. shaft | Kw | | | | | | |
2 | 2nd stace 1 1 | 1 | l | |
% | - weight flow a7 dweh. Fianez | Kg/h | 226840 | | | | |
1 - Inlet temperature I | Se | | | | | |
- Inlet pressure | bar abs | 52.+ | | | | | |
- Outlet pressure | bar abs | _NZ | | | | | |
; - Qutlet temperature | * |y X S | | | | |
i - Polytropic efficiency i 1 ‘ £5.) | i 1 ‘ I |
{\nc}ud\ng ‘Ir\-l!rnl'l 30“01.] | y | 20 | | | | | I
! - Fouyilel. conl. Foed | o I i l || I I l
- Tolerance on above power | x | | ] | | | |
i - Max. polytropic comp. power | Kw | | | | | | |
g’ - Mechanical losses | K« | | | | | | |
x - Dther allowances |  Kw | | | | | | |
il R T T D |
. | n
: - Power read at comp. shaft |  Kw | 1tito | | | | | |
2 - 47  P— l t 1 | |
= Tots) power required ‘apy r.,._sc_ xv | A335c | | | | | |
at . DRWER shaft 1 at | | | | | | |
at operating speed | r.p.m. | £440 | | | | | |
| | 1 | | | -| |
REVISION 1 2 B a
|__dare 1/6[30
by il
Checked M
A




Iulot 04 Pom thim Figpn Dond bl somar W UIRad Bl Wi 1188 LOLdanil wa'd

1o imonat WITHOUT ja 3087 Wi L) bstboes timishit 08 4N 0w yar

GZ223Cx el
- Hech}nifil efficiancy
- Mechanical losses

Tet3l power reguired
at gear bor L.S. shaft

LAt operating speed

G5 TURIINE

Soeeds
- Gas generalor
- Power turbine

150 cgntinyous power at above

soeeds

Arhignt temo. cgrrpztian
- Corrector factor

- Power output med=steen
Alritude correctign

- Correction factor

- Qutasut raduction
Comaresgor foyling 1353
- Carrection factoer

- Jutput rafuction

intake 135%

- Pressure drop

- Correction factsr
- Output reduction

Sahaygt logs

- Pressure drop

- Correction factor
- Qutput reduction

Direct deductible ayriliaires

- Shaft driven lube o0il pump

- Shaft driven generator

- Others: HYCQAULLIC O\L POHP

£ ZcavenaE eme

Temer 311owanges:

Yat continsugus availaple power
zsualing

sutout at turdine
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T -AI.PP-1L.0% 0]

%115
l6l40
Lusiumen QAL IEM K DUkl 7 DA 1
LOCATION THANADD K- ST | < TTKAA0 /3550 2
T UNT (auAES o) 3
ENGINEERING QUALTITY - Z uolTS :
JOB N' /640 W o
DESIGNATION JOATE| BY |-\PP&| PEV
1| Manufacturer 1 AMUoD) PIGauo Ve Manufacturing plane @ FLonE et
2| Size and type 1 2oL Gex 3 Fungtional design 1 Unfcts @] hcka_le_@
3| Service : A KTUMAL  AS Continuous (0 Intermictent (] 150 classification A D IDCDDK]
4] Driver Type : &GAS TURIRIDE (Iso 7
5 RATED OPERATING CONDTIONS APPLICABLE SPECIFICATIONS
8] Operacing case S | (9 See MATERIAL REQUSTIOL. |
7| Cas handled '~ - = . CASE [E) = ;
8] Capactey (1015 a2 AR ST Yom' /e AR08 FEQHT AT BT s
9| Spectfic welght{1.03Rerd.|S.Sxg/n’ : _ SITE DATA
10] Weight capaclty wwibL. Fviteas kg/hr | 232940 256440 Altitude &SEA LEVg_L. B
" sUCTiuv  Capacity n' /e | doa1R [ fodll Barometer 1013 ® dar_|
12| Suction { Pressure (1) bar a | 2D 25 Anblent tesperature : Nom!zg % |
13| Conditions ' Temperature tl|l 26 2E Mxlaé °C, Minid>°C desl‘n}_i.c
14 I Compressibility factor [O.A3}F |0.93 Humidity at design “'P'ﬂ“fi_h’t?_
15 { Pressure (1) var a | 4412 412 Vind speed 26 z/s
16 | Discharge - Maxl terporature ik 12¢ | Atpospheric air
17| Conditions 'Ccnpruslbilit\' facter |O.%52% 10-916 Dust > 10y lfﬂ
18 | Cuarantee case YES Ao < 10y (_ff_'j‘
19 Corrosion by : SA[T !:Am; AIQ_
o1 SHOP TEST / INSPECTION PAINTING
21| Shop inspection (2) by contrul agency [ J]s:arcare U] taraltacicn : Indoor [J teated [J |
22| Tests : Following SP-MEC-0)5 page # (] |(3)](4)] Cther ® | trder revfCIutdoor BICEL shere 03
23| Hydrostatfc test Q___@ JOB SELIFICATION | Sinterisation [ Tropicalisation
24 Helium test 010 THALBLFP. 2.6 O] | Area classification
25] Lleak test O & | s&mioL 10 Starting : Local ] Remote [
26] Mechanfcal test : Sirngle [Jlancer O O | & SHIPMENT
27 f‘l’fwrfunuﬁtsf % O] & | scarcary O
2| FOR DeTAllS O SHOP 1e8T/ O _D Sca buxing x
S| \WSPELTIOD ¢fE JOB  SEC D1 0| outevor storae O
0| THA B PP 12 06 ICH Ol Ojasret arpasit AVAILABLE UTILITIES
Nl el 2 &1 SO SPEC Cooling water : UCTT_A\& LARLE
32 Pressure bar a |
33 ACCESSORIES BY MANUFACTURER (M) OR OTHER (0O) Ava{lable A P - bar |
34| Base plate M | Process piping Temperature . - °c
35| Foundation bolts JA | Inter stages piping AT e
3| Driver A | Safety valves Steam 3 _HOTAVAI'IJCQ_)LE
37| Main gear M | Cooling water piping Pressure bar a
38 | Cear between casings = | Check valve Tevperature = nc
39| Transmission guard Intrumentation t | Instrument air :
40| Low speed coupling M | Local panel M | Pressure = TO 8 bar a
41| High speed coupling M | Antisurge M | Temperature 42 °c
42| Coupling guards JA | Control system A Dev point -20 GC
43| Soundproof enclosure Special tools #A | Eleceric supply :
44 } Barring device Spare parts A AC/DC | Volzs | Phasc | Heres
45| Suction filter M ¢ .
481 Sllencer " Orher-
47] Coolers (1) M [ Asor 10b epppbieahon
48| Molsture separator - |Tud| BY P 206 10! Control
49| Lube oil unit M| Sedion 5.0 SF YR CTEL THAT B PP 12.04.O
S0] Seal ofl unit A ' CETINL) 1. ATTAMT &
51| Remarks : (1) Measured at limit of supplv (2) Followirg SP-MEC-0)5 page L (3) not witnessed (4) witnessed
52
(7 s AR o FERS 1
5
55
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i |5[|G

He(%0

CUSTOMER TOTAL ITEM K320/ K350 4
LOCATION THAILAND B STR z “K 3320/ K3350 3
UNIT COMPRESSION 2
ENGINEERING QUANTETY ¢ JUNLTS N 1
JO8 N° f 6(5 1%]__ 0
DESIGNATION |DATE| BY PPR| REV
L OPERATING CONDITIONS
2| Operating cases @y - [€5) (®) (%)
3| Cuarantee point 1 I ] I
4| Compressor casing . :.(_S_c_L Lok TOLL LeX 2L Lol 2Rl Lo B
5| Compression section " \ST 2ZND \ ST ZND | IST 2 ND \ST | 2D
8] Cas handled ‘ )
7] Flow(l.o138ARA.15.5%) Swe’/m :
8] Weight Flov AT Suct. Fuaveaskg/h 11803300 136065 1743300112434 209310 9] 212059 21Zo5l00 9 212463
9| SUCTION CONDITIONS (1)
10| Volume flow w/h I Haa | Aled [332¢ 3260 | foldd [ A998 | 10622 | 4934 |
11| Pressure (5) bvara}] 23 at % So.4 | 1> a6 .2 | 23 A8
12| Temperature (©) cl ey 50 26 Sp o4 5o 64 20
13| Relacive humidity s lio0 foc loo &4 | 1o 190 | oo 100
14| Molecular weight 22.9%) 22.4% | 22.65 | 22.65 ]| 22.44 | 22.33 | 272.a5] 22.43
5] Cp/Cv AS  rezr Bwes EquAiililon >
18 | Compressibility factor AS ¢ TeER BwaAS EaATIov >
17] DISCHARGE CONDITIONS (1)
18| Volume flow e'/m ] Sedd | 2300 [ 465 | 2780 | c1la | $354 | £65TF | 298I
19| Pressure bar a | 42 100.5| Si.4 [100.5] ac¢.2 | 90.5 | 4¢.2 |190.5
20| Temperature c| 132 125 e 119 131 120 431 Izo
21} Cp/Cv AN fer Bw kS cauaTig.yv e
22 ) Compressib{lity factor A rer  ow S Eauriiov -~
| Frow AT asek. FLaveis Ko Zh 192654 14421146 137434 Y2833 |ctio22 Y2c1546 Jrzez16 Y20l 352
24 ) Pressure ratlo c.o3r | 2.2 2.235 {1.994 | 2,009 | Zock 1 2.9 2.0
25| Head (2) [ FLAvEE \ el AlAo | A2 | 2450 | 8337 Ao A28y Aldoe Adow
26| Efficiency (2)  ~ awce )] S| 73.3 | 3c.a | 351 | t0.2 | 34.1 | €R.4 | FA.2 | LR.4
27| Cas power k| Ao | 6425 | 130 ) 65350 | #38S | 6345 | 1338 | €9dae
28 | Compresscr shaft power KW 12950 14930 14 AGo 14340
29| Drive shaft pover k& 245¢ 11930 14 3Go 14 Za0©
30| Compressor speed RPN LI1Le S328o L3IRo (4335
31 )] Drive shaft speed RPN L lLo SR LARY Li%o
32| Surge limit :  flow o' | bave | JILS | 6e2S | 2930 | IS 3315 | LS | v3iS
T | AT Speeds  AfoL = R | Clee | Lite ] S380 ) 3330 ) £330 | €330 | 33| £33y
M Discharge pressure bar a | SEE cvaueS s
X | Performance curve N® sos 21837 — -
lm.ﬁ&‘. 2’ ::::':'-‘. ':'_‘j_”u:,‘; i‘:-tt ::S?--r LEAKALES ARuv LABy2i10Ts
37 o Puaul PlLow 4 LEACACEN Faow LAAY WIS — CovbENLE FLow
28 CONTROL
39| Method Suction throttling (] From to By-pass (] From to
40 Speeed variation [ From to ocher [
41| Action Automatic [ Manual (4 Local [d  Resote [
42| Signal Mature : Localization : Fuction :
43] Treatment Pneusmatic [ Electronic [ Rydraulic C_l_
41 ANTISURGE (4)
45| Method By-pass (3 From 3TSCH  to SUET  Discharge to atmosphere [
48] Signal Nature : Localization : Fuction :
47 ] Correction Pressure Q Temperature [ ] Ocher [J
48| Treatment Pneusatic [ Electronic Bd Hydraulie [J
49|(6) FoR ANY TASE, SucTIoN PRESSURE MAY VARY BETHNEEN 23 BARA AWD 28.7 BAR A
s0|(F) FORANY CASE, GAS ANALYSTS MAY BE IN THC RANGE OF CONPASTTIONS STAT(D TN SHEETY
51| Remarks: (1) Ac compressor flange B At limit of supply [ 12,184 1818
52 (2) Polytropic [ Adtabatic [J(3) EXTREME TEMPE RATURE MA RISE UFTD A3°C AT
53)\ST STAGE INLET AND 559 AT 2MD STAGE INLET
54}4) ONE PER STRGE To PREVENT HYDRATE FORMATION
55

(5) SUPPLIER To CONSIDER A AP OF |BAR BETWEEN ISTSTAGE DXSCH- & 2ND STAGE SuCT.
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AL-BI_PP.12.0%_ 10|

16/ \F
}¢/q0
'CUSTOMER ToTAL ITEM K3220/ 3250 4
LOCATION THATUAND B-8TR | — “KBb20/ 2350 3
UNIT__ COnr RESSTOW 2
ENGINEERING QUANTITY ¢ JUNITS !
JO8 N° / 6f40 e
DESIGNATION [OATE| BY |APPR| REV
1 OPERATING COMNDITIONS
2| Operating cases . [(Y ) (B
3] Cuarantee potnt xX | X { | R
4| Compressor casing . 20l bed 2heL el ANC Gl 28 Loy
5| Coapression section - 1IST | 24D [ VST 1 2ND | IST | 2UuDp | IST 1 2HY
€] GCas handled
7] Flow Mo'/h
8] Weight Flow a: co.r. Aav.es kg 232340 240 221 *13&30"’ 2033757112030 #] 132121 °|210PRc V]2 U°
9| SBUCTION CONDITIONS (1)
10} Volume flow w/h [foai [agdo | Sl [ d128 16925 | 3033 | (9SHE | A%IS
11| Pressure (5) bara } 23 S52.7 13 AG.3 13 St 33 as
12| Temperature (%) ] 26 5D 64 50 26 50 6H So
13] Relative humidity s | too [ {00 loo | 100 64 oo 16C
14| Molecular weight 22.65) 272.65 | 2531 ] 75.24) 25.0 25.0) 26 .y | 28.2
15§ Cp/Cv AS Pen Qs EQuATION i >
16 | Compressibility factor AS Pan  OwiS T=QuATio V »
17} DISCHARGE CONDITIONS (1)
18] Volume flow o' /m ] 533 ] 2151 1559 | 2287 | Az | 4944 | £t | 293¢
19§ Pressure var a | S3.3F | 13 at.a (100.5| S1.2 | 100.8 | 4&. 90.5
20| Temperature ¢l ies 126 i3¢ 125 Yy 119 150 121
21§ Cp/Cv AL,  Pell DHu > cxuATIg o
22| Compressibilicty factor Ay PefR  Bw as CAUATIOY - —
Dffow &7 piwh  FLAVGES  Ku/h  [240 822 Y22 440] 2lodye Y i9c oo | 1365324 1LFA v 2A%uRe Y222 238
24| Pressure ratio 2.8y | 2.aS | Z2.83% a‘fﬂi_‘_?_.ZZ(. Zocl) 2.0 2ol
25| Head (2) /Feavar \ e | locle | D196 | 3630 | 352 | Rd40 | 3554 21X | 159
26| Efficiency () \ " pmc) M| #4.1 1 69.3 | 3C.4 | 1o.a | 4.3 | Fo. 725 | 61.5
27) Gas power w | 23R | 2420 | 63%0 | 6422 [ S420 | 5135 | 33328 | 10eS
28| Compresscr shaft power KW A12L0 12820 lo e 1445-
29| Drive shaft power 11y AF26e 128720 lO Leres 1adso
30| Compressor speed RPY L44o 53 1 SSuw £130
31§ Drive shaft speed RPN Ldd e <9 o SSoc £130
2| Surge lisit : flow e'm | 6O [ 3330 | G1am | 3015 | 5550|2150 | S35 |529¢
I | a7 Speeds AR UE ’eM | CdAc | Cado | Suic | 8310 | SSeo]| SHuc-| ClFO 6110
34 Discharge pressure bar a | SER  wWOVES s
3| Performance curve KL Sos 21332 - —e—
x
37
3% CONTROL (SEE TAGE I5/ib)
39| Hethod Suction throttling [J Froa to By-pass (]  From to
40 Speeed variation [ From to Otber (]
a1} Action Automatic [] Manual (J Local [0 Resote [}
42| Signal Nature : Localization : Fuction :
43| Treatmeot Pneusatic [] Electronic [J Rydraulic (]
s ANTISURGEZ)( SEE _TAGE 15/16)
45| Method By-pass [ From to Discharge to atmosphere
48] Signal Mature : Localization : Fuctiono :
47) Correction Pressure [ Temperature () Other [J
48] Treatment Pneusatic [] Electronic [J Hydraulic 0
49
50
51

Remarks: (1) At compressor flange (] At 1imit of supply [

(2) Polytropic [ Adtabatic [}

NOTES OF SHeeT \S5/16 ARE NALID

IR




CONTROL (SEE PAGE IS/i6)

-BI-PP=-12.08-40 |
Fri8
l6/a0
CUSTOMER ToTAL ITEM K3220/K3250 4
LOCATION THAZLAND B ST | ~ "~"K31330/K3350 3
UNIT __ COMPRESSION s 2
ENGINEERING QUATETY 2 ZONITS . }
J08 N ' ! 3tRo 0
DESIGNATION [OATE| BY [APPR[RE

! OPERATING CONDITIONS

2| Operating cases Q) - {o)

3] Cuarantee point [ I

4| Compressor casing - Il Lok 2Rel Lod

5| Compression section ~ IsT ZNb | I1ST | 2D

8] Cas handled /

7] Flow [1.OWABAR k.. 15.5°C) na'/m }

8] Weight Flow ar seex. Fuavcis kg/M |235680% 2240104250409 24558

9] SBUCTION CONDITIONS (1)

10| Volume flow wi/h 1533 (a9 | lestz | 433

11| Pressure (5) bar a FAT S AS l3 52.6

12| Temperature (D " Gh 50 26 50

13] Relative humidicy * | loo lov [ 100 12

14| Molecular weight 25.28| 6.3 28. ¢ 5.ou

15| Cp/Cv AS Pia Bwes CaubTlow

18 | Compressibilicy factor AL ?en QWS Savkiiow

17| DISCHARGE CONDITIONS (1)

18] Volume flow e'm LFID | 28927 | S93¢ | 210l

19| Pressure Lar a AG %0.5| 5.4 12

20| Temperature *c | 131 1l lod ! _iz¢6

21§ Cp/Cv AL P QWS EAuAiluwu

22| Compressibllicty factor AL PR QUWRS EBduAllov

D |FLow AT Based . FLAWMES Ky /h 24301y 2220l | 2HOSSY 2484 C

24| Pressure ratio 2.0 c.oll S35 | Z.a2s

25| Head (2) [ FeAaet\ e 3190 | FES | Soso | X280

2| Efficiency (2) U £ apec) M) 72.5 | 61.¢ f3.4 | £9.2

27| Cas power ke | Zage | todo | RI8S | Al

28| Compresscr shaft power kW TdA%¢ 131240

29| Drive shaft power kW dAa%e, 1 F2ad

30| Compressor speed RPN LL\FO [ R=-12)

31] Drive shaft speed RPN G (1133

32| Surge limit : flow 2'm ) 6590 3235 | LFSS | 3WS

| ArSpeeds Algus v | (it ) olto Lidg | G190

34 Discharge pressure bar a | >t (WIvES ~

X5 | Performance curve Ml SeS 2193 ——

»

37

»

9

40

hl,l'.,prfhlmm-r.mcfﬂhmﬂfmmww,n-ﬂnrimdm.ww

Mechod Suction throttling [] From to By-pass g_] From to
Speeed variation [] Froms to other [
Action Automatic [ Manual (] local [J Remote [J
Signal Hature : Localization : Fuction :
Treatment Preusatic [] Electronic [J Rydraulic (]
ANTISURGEA)( G EE TAGE 15/16)
45| Method By-pass [J From 2o Discharge to atmosphere [
48| Signal Mature : Localization Fuction :
47] Correction Pressure () Temperature [ ) Other [J
48| Treatment Pneumatic [ Electronic [ Hydraulic [J
49
%0
51] Remarks: (1) At coopressor flange [

At Uimit of supply [

(2) Polytropic f Adlabatic [J

NoTES 0F sHEET 1S5/l6 ARE VALID

52| B(%
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AT-BI-PP.12 08101

18/15A _@A
Holq0

|
'mtwmuwm-u/u.mumwmmmwm‘nmm«nnm

— s = e T R 4
LOCATION THAILAND -B.- STR =~ TR>»330/ 32X 50 3
UNIT (oM PRESS T ol ¥ 2
ENGINEERING QUANTITY 1 JUNITY I 1
JOB N' I HiBo M| v

OESIGNATION [DATE| BY [WPPR| REV
1 GAS ANALYSIS
2] Analysis ¢, weight () Mole ()
3] Component M. W | | i
4] OPERATING CASES N [9) ®
5] STAGE = 1ST 20> | 1ST | 2MD | ST 20D \ST | IND
el H,0 l.oly 1o.26210153 b——>ll.oly |o.232]|0-83310.233
7} N, 0.968 |o.3% [0.831 |——|0.86% |o.%%:] 0.830 |o.3%¢
8] C0,, Wjoo |14.87%]14.883 |———=]IkFoo [14.RA2H 1L.333 | 14.33-

ol Cu 35.251 13,6 | 34.30F I—132.251 | 13 acalFu.ungl 3.6

0] Ca 5.421 | S.acs]| 5.L35 F———»| 5.433 | 5468 §5.435] S.a6%

nj ¢, 2.48] | 2 .SoS] 2. b3 |——] 2.49) | 2.5c5) 2.490] 2. Scu

12 1Cq 0.10l | . . F11 ] 0. 636 |——=| 0.F0l |o.FHI | 0.699]| 0, 1o

13] mCy 0.610 Jc.blc) 0,534 | ——=)] b.610|=. 60| 0.6oF| . Lu?

w] (Ceo 0.290 |&. 2X% 0,249 |——=| 0.290 ] ». 233 0.2223|, . 7235

18] mCe 0.183 |c. 13| p,1L3 |——=] 0.193|o. k2] 0.120]|c. 13%

] Cp, (SGa0.668) 34 0.213 lo.20%] 0,131 |—=] 0.21F | =~ _2:%] 0.210]l0_720a

7] C34 (56= 0.33) 150.9 | 0243 o fd6| 0.03 ——=1 6.24% | o, 1aS] 0.22%]0. 1AL

8

19

o ORICHEIDEIOE IO IS OIS

1

22

F=) HASS Flows (Kg /W)

2 ] [ — 1 |

5| Prucess Fluw % 112 Ha46 169 320 2o\ S46 201 382

) FUEL cAS  Flow E250 S oo E&£So 5 00

27} LEAKALES Flow 12323 12 604 14113 44 416

Bl Coustushic  FLow 7334 o ZH4 2048

2

30

N

32

33| MotE AT 2Y° CTYAMCR  bisdilAncE Flawce

34

»

£

n

»

]

40 Total

41] Molecular wvelight, drv :

42] Molecular welght, wee (3) 2298 Z2.33 22.£45 22..5 22.98 283 22.95 22.13

43] Relative humidicy % oo loo loo 64 oo oo 10D oo

44 } Corrosion by Coy

45

48

Sollds GAS FROM WELLS THRY SCPRRATOR

-~
~

43

49

50

s1|Remarks: (1) GAS ANKLY SIS GTVEN AT |ST STACGE TMNLET

52 (2) SUPPLIER TOSPECIFY GAS ANALYST S AT 2ND STAGE INLET VERSLS
53 SELECTED INTERSTAGE PRESSURE AND TEMPERATURE 0F So°C
54

() SUPPLI ER To CONFIRM AVERAGE MOLECULAR WETSHT.

&




i

1-BI_PP-12.0%N01

i.m«www«’m-«num-ﬂnfmmww‘_m-rnnm

eAs 198
l6/ao
LA IAIIVIE Y % W1 9 1HEmM N JLLd] D4 P 4
LOCATION THATLAND B -STR C—HR%95 /3550 3
UNIT _COnPRESSTON i 2
ENGINEERING QUANTTTY § QUNELTS \
JO8 N ' / 3/s)4 A | v
DESIGNATION DATE| BY |RAPPR| REV
1 GAS ANALYSIS
2] Analysis ¢, welghe () Mole O
3} Component H.W
4] OPERATING CASE | | (£ (&) (€D) (8)
5] STAGE = 1ST | 2ND 157 [ 2ND IST | 2ND | IST |2ND
6l H:0 0.15F |—| lhotl Ve&.ofA] 0.16F | lLLoly |o.i1q
1| N, 0.9%1 | »~10.%66 |0.334 | ©.830 0.866 |o 3%
8] COy 14993 |——=122. §4| |72.241 122.93Y |——|22.54) |72.335
8jCy 34313 |——16h 935165 .S33165.953 | —— 164985 |46.SH)
0} C, BW3g | ——=1 5.40%15-a5V | 5.453 | ——| S.4p®}S-as:
WiCq .33 12 953]2.3%3] 2.836|—=>|2.95F| Z.3%3
12) (Cy 0,636 F——=] 0.304| -S| 0.639 |——=| 0.F04 | £. %S
E] EYo 0.534 | —>| 0.689 |0 ¢633) 0.649 | —]0.688 | . 633
“)l iCg 0.3 [—=10.33F |o .234] 0.23F |—=10.23F | .24
15| mCc 0. 149 |——=>1 0. 183 o .134] 0.183 |—>10.1%3 | .13
6wl Cg [ 56 -0.68%8)] Sk 0.13] |—=10.225|w 2l6} 0.136 | —>=]0.225 10 . 2lL
171§ C3 o (56=0.33) 130.9| 0.03| |——=]| 0.24F|0. 146} 0,030 —> | 06.243 | 0 . 145
18
19
20 (4 1¢2) [ (B 1 @) e ) 16D
Fdl
22
=)
= HASS FLows (Kq/h)
S 1 | 1
2| PoccEsl FLow % 226440 180 Soi T167+4Fo 222 73
7| FreL cAs P LS oo £2%0 4600 S Foo
2| LEAKACES Frow 13 731 12 36F 413 311 1235¢
2] coOUDEMSATE Flow o 2332 o 2352
ko]
n
2
k<]
34
Bl vaTE * AT 2Yd KTaLE  Blsal. FlLiwce
]
FY
3
79
40 Total
41 Molecular weight, drv
42| Molecular weight, wet () 22.65 27245 5. 25.2 25.0 0§D  25.24
&3] Relative humidity \ loo ¢? loo oo too &4 10D loo
44} Corrosion by 70OL
45} Solids GAS FROM WELLS THRY SEPARATOFR
o8
47
48
49
S0
si|Remarks: NOTES OF SHCET IB/IBA  APE VALID
52
53
L.
5
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HAX-BI.PP-12. 08401

: 198 19 @_
:3/6{90

AN L YA RS LRV 4
LOCATION THATLAND B STR Sl KRB 24/KAanSo 3
UNIT _ (ONPRESSTON 2 2
ENGINEERING QUANTTITY: 2 UNTTS !
Jog N ) / 3 ]

DESIGNATION [OATE| BY |APPR| REV
1 GAS ANALYSIS
2| Analysts & weight (] Mole |
3] Component M.W | |
«| OPERATING CASE | _ ) (10)
s| STRAGE = 1ST 1 IND | 15T | ANYD
el v, 0 0.332.1c. 234 | 0.15¢+ |—>
7] Ny 0.%6% |c.374 | 0.880 | ——>
8] O, 22.592 122 .10 |22.930 ] - -——>
ol Cy4 65.150] £5.5%6165.883| ——

o] Cy 5.041315.a8%) 5.4} ——>

1| Ca 2.%5612.3:2 | 2.83Q  —

2] oCy 0.30l0 200, | —

13] aCy 0.696]o.63< 10.649 ] ——=

“l \Cx 0.233]e.231[0.233 | ——

5] oCg : 0. 1%4lc.182 [ 8,155 ] —

w6l Co  (S5G-0.43%) 0.2\}|o.210[0,136 —

7] C3+ (56:=0,33) 0.223¢. 146 0,030 ——+

18

19

20 n (2 [ (A) T

2

22

Fa) HASS Frows ( Kgq/h )

Vol

=1

26| Process FLow X 272062 249 5éo

27| FueBL GAS TLow L Soo L Sevo

28| LeAKACLES Frow 123173 14545

2] coviensATe Flow 2ea318 o -

X

n

32

n

34 Mol ¥ AT 27% svacd bdwcw FrAwce

»

. ]

)

k]

]

40 Total :

41 ] Molecular weight, dry

42] Molecular wveight, wet [ 3) 25,28 75.22 5.0 Z25.c

43 ] Relative humidicy N loo loo 100 1o

a4

Corrosion by Col

ToldrpﬂﬁWﬂmmﬂwv.m-frﬂcwnfmmwwﬂ.mw-ndmn-

Solids GAS FROM WELLS THRY SEPARATOR

Remarks: NOTES OF SHEET I5/128A ARC VALID




+AI-81_PP-13_09. 1o

1 49,20
1 1/6/90
b LUt wmen gy TWEM I DL D/ S YD 4
LOCATION THAILADD R 6T | - KE320/2350 3
UNIT COMPRESSI 1) 2
ENGINEERING RQUONTY 2 UNITS i 1
JO8 N V640l Mlo
< DESIGNATION [|OATE| BY [APPR| REV
1 CONSTRUCTION
2| Casing designation 2 Bl 6eS Shaft nATicAL ea. o AlS) d3des
3] Direction of rocation (viev from driver) Ispallers ficcing KEvian S SHRUVK
4 o 0O cow B Diaseter at imoellers 2(5
5| Speed - Diasmeter at couplings 150 ma
E 8| Maxisum continuous oAl AP | Shafe ends 1 capered (3 Cylindrical 0
7] HMaximum tip speed 4T r.c.3 2513 n/s
£ | 8] critical speed 1 st 2 nd I Balance drum waTeCAL Ea. To ASIH A2A0 cean
s 19 Lateral 325< | 11¥c0 Suface 638 /379 ca’ Diameter 3to /330 mm
10 Torsional 3261 [2256¢C [ 27232 | Fieting method  cayan A  SHRUNK
{ 11 jLAietDampad & Tuds. Undamped
£ 52 Found by : Caleulation m_ Tesc (O | shafe sleeves MATEMAL 24 Tuo ANTH A 240 Graw
ita Between (mpellers E At seals E
4| Balancing AS cra AT O1F Flteing method SHAUUE
S| Applicable code Grade
186 Scatie [J  Dynasic 0 speed L9 rPM | Labyrinths maTeainL ALUHWIVU AlLoy
{ 17 Scatlonary _@ Rotating (m]
18 | Overspeed test y
2 9] Indtvidusl [X) Complece rocor [BJ speed +ILt RPM [ Seals . BRy CAS SEALS L RAWE 23 AT TAUNH
o # A5 CER  API HECUAN. RUWUWG TEST APT 617 B Figuren® F
21) Allowable vibration level during gest microns | Circulacing oll flow — l/en
22| Peak to peax K| on shafe B 0{1 leakage — 1/day |
% 1= Otl supply : From lube [ Independent [}
~ |24 Casing eafeaAr fa. i As\M O AZLL CL. T Max{mus casing pressure at {dle bar
4 25§ Cast (] Forged Welded [_g Possible start uwp with idle pressure a
2] splic : Vertically Suort:onnuy [J] Buffer gas p/A () Macure
g 27) Thickness {2,, em Corrosion allovance 3 om Cas flow : normal kg/h at bar
28| Maximum operating pressure (./.5.6) 41 »a Max{ kg/h ac bar
g 29| Design pressure 130 bva Buffer gas used for : start up g__
o 130) Test pressure : Hydrostacic 195 bﬁ Normal cucy E Running with air (J
R ET Helium bar Buffer gas coatrol [
_ {32] Maximum operating temoerature cee: | SETILING oUTPRESSURE ; SEE SHEET 1329
t Minisum operating Cemperature — ZO  °C | Sesl test APT 617 (] Pressure bar
Maxisum allowable pusber of {soellers A
§ || ruximum casing flow > Zoety. m'/h | Bearing bousings waTermiAL eaio AlSH S2dco
% » Bolted to casing B Built In U
37 Split kot ZoATALLY
g 3| MNunber of discharge volutes Pl
39 Radial bearings witemwar ASTH A246 03 « HoyT UIR
g 40| Diffusors : without vanes (X with vanes O] Type Twiwe PART Span 2370 m |
“ la Dismeter 1S mm Langth [
% 42| Impellers waiccur =d 7o ASTH A240 Ca dw | Lload ; Actual™ 9 bar Alloved 2O  bar
a |43] HNumber 4 +4 Diameter 320 wm| Individusl oil flov S5 [/ Pressure 4 2 bar,
& a4} Mumber of vanes 17 /15 /1L ouctlet angle do = 14 =
X Jas Design : Cast Forged m
= Jae Velded (X Riveted ()]
47 Open [ Closed o]
48| Smallestc tip internal width 1L )
49] Maximum Mach rmusber at i(mpeller eye c.q
01 BACK To OACK  ARAVCEWEnNT
51| Remarks : ~ . ) _WeuDO? TD SPEUFY
&2 (%) RELVEF  VALVE <ET S
53
[
55




I-8l-PP-12-08-w0l
Lor2\
. /6[ao
CUSTOMER QAL HeM WK LD [ AN 4
LOCATION THANAND-R-&TR | < - KO/ 280 3
UNIT LI PRECA] 2
ENGINEERING QUANTITY - 2 LTS i
)08 N JL%T Al ] o
. DESIGNATION {OATE| BY |APPR| REV
1 CONSTRUCTION (CONTINUED)
2] Thrust bearing (1) TILTIOL PADS - DBL AT (O(r | Forces and mowents allowsdle on flanges(Dx S27%
3] Locaction :f'Suction stde EXTEARNAL _ MAD . AEAGME SUCTIOM DISCHARCT
4] Type TiTiwe Phs rake Kwursnsey Force | Mosent| Force |Mosent o2 8
3] Claseter Ao !i/2V Area 16SSe)  am? dal | ndah | daN | sdak B
; [} Load: Actual 3.2 bnar Allowed 23 bar | Axtal -
7§ Cas thrust > i1See . N | Vertical
Z 1% Thrust transeitted by cowpling =~ 7Ri¢ N | Horiz 90°
% | 9] Coupling friction coefficient o.15 MEE
é 10]  Thrust taken by the balance pistons > 1TiZ0LLS N [SPEC V0. | Force |Mosent| Force |Moment
2 ] ofl flow R 1/mn Pressure = O.4  bar it BIPP| dan | mdaX | daN | sdaX : £72
3 120 Lybretation FLDOAE D “la o6 200
3| Theusteolar: Replaceable et 1.01.2.5
4} Thosd-load of Surde . _11oo
= IS TogACn Y Sudioy
f 18 COUPLINGS FLANGES AND CONNECTIONS
.E 17| Actached daca sheer  |SRVER o2
8 Ites Dism. | Class | Face [Posic.|Speed | 47 c .0
E 9] Make teuk ST LMoL AMST a/s
20| Model ITKSu] s ceuie. & 6.1 suceton | 20V | 4co®] S [Dadn| 20
21 Lubrication YES Discharge 1LY | %0 ®] R3S JuPuacl 1%
% 72| Spacer YES 200 SE( Tiow
121 Lisited end €loat U Sachon [ 167 14ce ™| 03 [UPos| 74
E 24| Keyed Do Orcharse |74 [dee | @ 3 [Dodn| #7
25| Hydraulic fic Yes
E 2] —Y— -ir dcols | TES P
ty Service Diam. |Class | Face
= MATERIALS  cauwAlcu 105 | Lube oil inlet (2) | 2" Heo®| RF
g 29 ) Casing : Outer ASTHAZLL allnner ASTH A2d4u Gaaw] Lude oil outlet (2) SV UEO W FF
~ |30] Diaphragms AV AZAU adls  tateenineASTH A KT FI2 {LUBE oll inlec () A46 " Uso ¥l RE
31| Iepellers Asifd A Ao Lr 4w LUBE otl outler (3) 3" Ep¥| FE
32]  Yield stress 535 A/ /u.' Brinell hardness 2ic ¥8] Casing drains A K=oo®™ RY
Q » ) Scage drains WA | WA N/A
34| shafe At 4280 LUBE O\L VENTS 2" |300% R¥
5 I35 satance piston  ANTH A 2490 6n AW Liquid injection WA | vk | PrA
? 36| Shaft sleeves ASTH A 240 Ce Ao Cooling water WA | o4 | /A
a7 Buffer gas Ao " heco®] RY
38| Labyrinths : lepellers AviovaL 14 SEAL GAS WLETS 24 Hsco® RY
% 9 Piston 1z SEAL GAS  (4) 2" Usoo®] Ry
) Sha ft ends /7 SEAL _GAs (S) 3V | Ao¥ RYE
41| Bearing housings As) 340
% 42| Radisl bearing babdbitt WoyT
S 143} Thrust bearing babbitt A> 722 MAvFACTUER STD WEIGHTS AND DIMENSIONS
s Velghts kg 1 Comrpn: daowCasmootis @ (Rooo
!. a5 LET WALLS AuD wLlET NOZZLES: Rotor: 2cuo Jnnes Bundle: 45'000
= 48 ) STawwLELL L. PUATED  EQuivAL. Tao 4% 304 Dimensions mm : shaft height
47 Casing : Length 3Sso Wideh 72036
48 Baseplate : Lengch Width
49 RoTofl ° rLaweTu o6
50 Sketch attached D
51| Remarks : (1) Axial Forces considered {n the mosL severe operating case
52 (2) THRUST REARING - (3) JoURNAL REARINGS ¢
D] (4) RmARY e TS } (5) STCoUpARy WVEAMTS .
"4
m _—




ELOPW ENT PROJECT
Service COMPRESSIOH - GT TO' GOMPRESSOR | ten o’
APPLICABLE TO: O racrosar O runmcrase O as sunt DATE REVISION
® ownen __TOTAL NO. AEQUIRED 4 SETS
siTe THALAND - B- STR senvice _GAS COMPRESSION
® oniven Tvre G AS TURRINE =~ wmawmuracTuren RUOVO PIGHAONE wooeL TGl 2D -
SEAIAL NO. TAG NO.
oAlven uniT _CENTRIFUGAL OMPR  manuracTurer _ NUQJO PIGNONE mooeL 2BCL 608
SERIAL NO. TAG NO.
P couruing: Tye GEALK -
manusacTumen _ RENWK TACKE  wooeL ZTHH size SONP/SO
ASSEMBLY ODRAWING NO. SOM T4l / ua7531

: T T ~
. - TR I . lh[-_’—"_ - A :-“: i
- = — i 4= o —

COUPUNG Page :¢41235 | XIDGRTS
DATA "SHEET Date :1/6/42 (=5

>
-r

NOTE: INFORMATION TO 8€ COMPLETED: @ &y VE}JDC]Z B} By COUPLING MANUFACTURER,

OPERATING CONDITIONS

O POWER TRANSMITTED (HP): NORMAL 22630 MAXIMUM CONTINUOUS L’)‘)OO l'-:z)g L¥25 A
O SPEED (RPM1: MINIMUM ALLOWABLE 2290  noamaL ATOO  maximum conTinuous RB2S /A ran 2SO
® TorQuUE M K> MAXIMUM CONTINUOUS 44253 MAXIMUM TRANSIENT
O FREQUENCY OF TRANSIENTS (EVENTS/TIMEL (21,1)
APPLICATION FACTOR: @ MINIMUM REQUIRED 175 B acTuaL 1.8%
© AMBIENT TEMPERATURE “C MAXIMUM ] MINIMUM 23
ENVIRONMENT 12.51 O cust QO mvomocen suLrioe O
LUBRICATION (2.2.91 @ coNTINUOUS O fiLTRATION
O crease-rackeo O viscosity - ® R
O oiL-FiLLED O rressure NORMAL MAXIMUM
C nonLUBRICATED O TEMPERATURE NORMAL o MAXIMUM
E FLOW -Q.‘{H“-LM NORMAL <= ___ MAXIMUM
.__EJ_EQJ_LLB__H_‘MERJMMQ 1 HGUS’H& °c
;_|Jr2|._'f— - = il £ S fe v sumes pesqLra VT u,_)":"! Lasl o T L5
COUPLING DATA
(3 soLTinG TORQUE M KZ) (2.1.01.0 206 N & Lusricateo Ooax
O SHAFT SEPARATION AT OPERATING TEMP. B.S.E)_—__ THERMAL GROWTH EROM AMBIENT

O MOTOR ROTOR FLOAT O LIMITED ENO FLOAT 12230 O ELECTRICALLY INSULATED (2.1.12)
O MARINE TYPE REQUIRED (2.2.2) O FLEX-HUB TYPE REQUIAED (2.2.2)
Bl DESIGN RATING 2 %V100 APM) 201 BE6 [ maxiMUM CONTINUOUS TORQUE ™ a2, n._téﬁ_&
O REQUIRED MISALIGNMENT CAPABILITY: (2.1.0)
STEADY STATE: ANGUULAR (DEG.)
TRANSIENT: ANGULAR [DEG.)
(@ MAXIMUM ALLOWABLE MISALIGNMENT (&2.81:
STEADY STATE: ANGULAR (0€G) _AOZD  paraLLEL OFFSET Yii/Ul D.00143 axiac Hif ___5__
TRANSIENT: ANGUILAR (0€G) O-OR3  sanaLieL orrseT Wi e { O.00VUS axiaL L W
DYNAMIC BALANCE: (2.5.3.1) O COMPONENT BALANCE ONLY
O COMPONENT BALANCE AND ASSEMBLY CHECK BALANCE O COMPONENT AND ASSEMBLY BALANCE
O CHECK SENSITIVITY OF BALANCE MACHINE (2.5.1.5)
L‘l MAXIMUM ALLOWABLE RESIDUAL UNBALANCE GQMM(&DHIVER ENO_"'.'_&__.. DRIVEN UNIT END#@.__.
(0 MAXIMUM ACTUAL RESIDUAL UNBALANCE (y1.'M1) DRIVER END DRAIVEN UNIT ENO
[0 OIAPHRAGM COUPLING INITIAL OEFLECTION L LY (82.5) 0O prestreren O comraession
| (0 OIAPHAAGM COUPLING AXIAL RESONANT FREQUENCY (WZ.): (2.3.4) (42.41) CALCULATED ACTUAL
| O TorsionaL sTIFFNEss Jom/ZAD sz F33: jo%
@] AXIAL STIFENESS M) m (8.2.3) (6.24) NCT APReA A EC
B wal oM e .086
0 ANGULAR (MISALIGNMENT) STIFFNESS (LB-IN.) (6,230 (8.2.4) 1,7 AP aTA S

™~ - A
PARAALLEL OFFSET W /Y 0.003 "(3\‘,‘.“__ AH ©. CCHha
PARALLEL OFFSET VM AN, SEHENS S S axiaLWIZAM SAHE AS 5y

o — . [ L

[N BASED A1) LrS TR T N b o] Tt ot el
[oN Trez~ s i eter wAvigiy SO0T0aeds SEED
) Lo N iATISN OF CRrsS T Av AN/ GLARITY




=%

CTICH © PRo..fib. o e iTm el atd
COUPLING Page : 25746 o0R
DATA SHEET Date : Y6(3>

e ore )T Prole

TO COMPRESSOR  |pon o

GT

| Service (CMPR ESSION

MATERIALS (3.2)

ORIVE ENO MATERIALS

ORMIVEM ENDO MATE®IALS

NUB/FLANGE 1+ Cx N Mo 6 G 1T . NI Ma G G
sracen A0 Uy, Mo V W ecHo V 3V

Y2 & Ha y vV

g2 e Ho 4 V

DIAPHARACMS

DIAPHRAGMS GUAAD

I
|
!
SLEEVE [
|
!
|

80LTS Z.8 DM NL6ISIY 2.8 DIN N1 61514

BUls | ] DN N 93 Yy B Diy MT 934
OIAPHAAGM PROTECTIVE COATING (3.41 @ veEnoOA sTanocamo

© VATERIAL ANO WELD ~ARONESS TESTS AEQUIRED (4210 + Il - -l
INTEANAL TEETH =AAQONESS (AOCKWELL C) (227 [ omivE ENO ACTUAL _‘ie'_r_l: DRIvEN END ACTUAL& =
EXTEANAL TEETH mamDNESS (ROCKwELL € (3271, _B omive eno acTAL ST T O orivenEng acTuaSIY
8 - = o . i ) e e R e R
a < - —

COUPLING HUB MACHINING

peior written wuthocization . Sl

© TYrE (redecaat, CAiwrOastl,, TAPEA] (2.1.5) (21.7.1)
[ TAPER [V OEQL 1A, 'y 1. PER FT, W IN. PEA FT) (21 01) (214D

D KEYED OR ~¥YORAULICALLY FITTED (Z1.7.11 32 FLMO4E D
O ceyway DIMENSIONS AND NUMBEA (2.1.9.1)

3 NOMINAL BORE DIAMETER

B3 inTemrERENCE MIT
QO PULLER mOLES

B gALANCING HOLES (2.9.4) —
ppLett  omiree U W AVALLLELE

) MAX MM, (2.1.7.1)

oRIVE ENO ORIVEN ENO
1:20 1:2.0

HYDC . HYDE
120 .55 ud o
<5 z.5

COUPLING GUARD (APPENDIX Q)

O ccomoinATOR (.11} vyl

Q sLancescruinomcat O BASE MOUNT (€D
Q AR TIGHT (C.&T.1)

@ oiL TIGHT (.7

D sPaAK RESISTANT (C.291

O TRAANSPARENT wiNOCOw SOA EACH OIL SPRAY POINT (C.4448)
VENT-CONNECTION (Cad) O 1 INCH NFT wiTH FILTER-BREATHER

@ 1 INCH FLAMNGED, RATING & FACING

Q oAy alr PURGE (2.2.8) (C44)

O connEcTION 31ZE & TYPE

O rurce Gas

O oiL MIST COOLING SAS COOLING — |

Q@ CONTRACT GUARD TO BE USED DUAING
SHOP TEST (C.AS)

@]

O scev neauineo

ACCESSORIES

© PRIME EQUIPMENT SUPPLIEA TO FUANISH ONE SET OF PLUG
AND RING GAGES [APPENDIX F)

a OmILL TEMPILATE EOR INTEGRAL FLANGED HUBS BY
COUPUNG MANUFACTURER (2.1.8

@ TWOPIECE STOP AINGS BY COUPLING MANUFACTURER (43123)

O ONE PUMP SET FUANISHED FOM ALL MYORAULIC COUPLINGS AT
EACH SITE BY COUPLING MANUFACTURER (TO INCLUDE HAND
PUMP, PRESSURE GAGE, FITTINGS, ANO HOSE) (422.1)

QO PULLER BY COUPLING MANUFACTURER
(4124

o

APPLICABLE SPECIFICATIONS

PREPARATION FOR SHIPMENT

D aAri—471, SPECIAL PURPCSE COUPLINGS

-

D OUTDOCOR STORAGE FOR MORE THAN ]
MONTHS (42 1.2)

® gxrPECTED STORAGE TIME ‘2 voudT=L
seerra: O DOMESTIC sterage: G imOOCR
@ EXPORT T outoco

O SEE COUPUNG PURCHASE ORDER FOR PRESER-
VATIOMN, BOXING, AND PG INSTRUCTYONS
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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 HCI, 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 This screening test is used by the analysts to
heated to 100 deg C to determine presence of ||check for water contamination and determination
water. Detection can be made of water of whether more sensitive testing is required to
concentration > 800 ppm determine more exact concentration.

Viscosity ASTM test uses a constant temperature bath.  [|Viscosity is the single most important property of

(Kinematic/Qil Bath
ASTM D445/446)

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.

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 lonizing 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 After preliminary heating, the petroleum sample ||Determination of the lowest temperature at which
(ASTM D97) is cooled at a specified rate and examined at a petroleum product may be used if fluidity is
intervals of 3 deg C for flow characteristics. The ||necessary to the application.
lowest temperature at which movement of the
specimen is observed is recorded as the pour
point.
%Sulfur A petroleum sample is placed in the beam The degree of sulfur concentrations in a

(ASTM D4294-90)

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 %.

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 |, 11, 1l

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 mis 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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Overall Condition Rating
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Qil Condition

Wear Conditio
Contamination

Recommendations and Notes

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.

AS [ Andy Sitton

Current Sample Previous Sample

Condition History Wear Qi Cont. Wear  Oil Cont. Wear  Oil Cont.
NN N NN N©ON N

FocusLab ID E = 82903 76072 70811

Date sampled ] ] 03-Sep-07 07-May-07 06-Feb-07

Hours on Oil = i Not Given 108187 Not Given

Hours on Unit Rt 110996 108187 106096

Bottle ID 866180 854065 854094

Wear Condition

Wear Element Method Unit RDE fine RFScoarse RDEfine RFScoarse RDEfine RFS coarse

Iron D-6595 PPM 0.0 1.4 0.1 0.0 0.9 0.0

Chromium D-6595 PPM 0.1 0.0 0.0 0.3 0.0 0.0

Lead D-6595 PPM 0.0 0.0 0.0 0.0 0.0 0.0

Copper D-6595 PPM 0.1 0.1 0.1 0.1 0.1 0.0

Tin D-6595 PPM 4.0 0.0 3.9 0.7 1.7 0.0

Aluminum D-6595 PPM 0.3 0.0 0.7 0.0 0.3 0.0

Nickel D-6595 PPM 0.0 0.0 0.0 0.0 0.0 0.0

Silver D-6595 PPM 0.0 0.3 0.0 0.1 0.0 0.0

Molybdenum D-6595 PPM 0.0 0.0 0.0 0.0 0.0 0.0

Titanium D-6595 PPM 0.2 0.0 0.4 0.0 0.4 0.0

Oil Condition

Viscosity @40°C D-445 cSt 28.6 29.1 285

Viscosity @100°C D-445 cst

Oxidation FTIR Abs 247.3 239.7 153.9

Nitration FTIR Abs 7.8 6.5 6.8

TAN D-974 mg KOH/g 0.36 0.39 0.40

TBN D-4739 mg KOHIg

Contamination

Water T-H20 check' | 9o(Wt) | 0,070 0.068 0.064

Sodium D-6595 PPM 0 0 0

Silicon D-6595 PPM 0.2 11 0.5 0.0 1.4 0.0

Additive Element

Boron D-6595 PPM 0 0 0

Magnesium D-6595 PPM 0 0 0

Calcium D-6595 PPM 2 0 3

Barium D-6595 PPM 4 0 8

Phosphorus D-6595 PPM 1424 1462 1506

Zinc D-6595 PPM 1 2 0 0 1 0

Additional Test

Flash Point D-3828 °c

Viscosity Index D-2270

Other

Alarm Limit Range

Limit Name (Equipment / Oil) :
Engine Turbine Gas GE Jet
530 (PTT E&P)

RFS coarse
New
Oil U-Caution U-Caution

>2 >3 >2 >4
>1 >2 >1 >2
>1 >2 >5 >8
>1 >2 >1 >2
>5 >6 >2 >3
>1 >2 >1 >2
>2 >3 >1 >2

New Oil - L-Caution  U-Caution -

281 <253 <267 >295 >30.9
0.49 >0.84 >1.2
New Oil U-Caution -
0.042 >0.123 >0.205
RFS coarse
>3 >5 >3 >5
New Oil

New Oil - L-Caution  U-Caution -

>

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

No Sign or N : NORMAL , C or C CAUTION (first level warning limit)
U-Caution Upper CAUTION Level L-Caution Lower CAUTION Level
U-Action Upper ACTION required Level  L-Action Lower ACTION required Level

Accuracy of interpretation and recommendation are based on representatives sample and information supplied

A or .: ACTION required ( second level warning limit )

First level warning limit in Upper level and/or Lower level
Second level warning limit in Upper level and/or Lower level
No warranty is expressed or implied for this report.

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260, Thailand
http://www.focuslab.co.th
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Overall Condition Rating
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Alarm Limit Range

Culienit sallipie Fievivus oallipie
FocusLab ID 82903 76072 70811 Limit Name (Equipment / Oil) :
Date sampled 03-Sep-07 07-May-07 06-Feb-07 Engine Turbine Gas GE Jet 530 (PTT E&P)
Hours on Qil Not Given 108187 Not Given
Hours on Unit 110996 108187 106096
Bottle ID 866180 854065 854094
Particle Count NAS 1638: Number of Particles Per 100 Milliliter (Counts/100ml) New Oil U-Caution _
Size Range No. of Particles Class No. of Particles Class No. of Particles Class Class No. of Particles Class No. of Particles Class
5-15 microns 69,600 9 13,800 6 16,700 7
15-25 microns 6,400 8 A 1,300 5 1,500 6 <6 <7
25-50 microns 1,800 8 300 6 400 6
50-100 microns 100 8 <100 5 <100 5
>100 microns <100 6 <100 3 <100 3
Particle Count 1ISO 4406:1999: Number of Particles Per Milliliter (Counts/ml)
Size Range No. of Particles Class No. of Particles Class No. of Particles Class
>4 microns 2,087 A 18 413 16 499 16 <1000 <1500
>6 microns 584 16 116 14 140 14
>14 microns 82 14 16 11 19 11
1ISO 4406 Result 18/16/14 16/14/11 16/14/11
Recommendations and Notes

Particle count indicates that oil cleanliness level is dirty. Suggest using an off-line filtration system to clean up the oil system.

Option Test: Varnish and Sludge Potential Index™ (VsPI™ ), Testing for Predicting Varnish and Sludge Buildup

VPI TMValue
SPI TMValue

VsPI ™ Value
Sludge Weight
Condition
250

200

100
50

mg/100 ml

250
200

150

mg/100 ml

250
200

150

VsPI™ Severity Limit Range Guideline

New i  vaam

U-Caution

mg/100 mi

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

% Remaining
Antioxidant Additive

by ASTM D-6971

VWOl Uaion [ AR

100 <50 <25

9 Fl., Thosapol Land 4 Bldg., 947/39 Bangna-Trad Rd., KM.3, Bangna, Bangkok 10260, Thailand
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IWear Condition |
RDE Fine Wear Metal

) 45 4
——Iron RDE Fine 2 4
35 A
—=— Chromium 31
RDE Fine 2.5 4
2 -
—a— Copper RDE 1.54
Fine
1 -
) 0.5 A1
—O— Lead RDE Fine . A= L _
0 +—=X <r <r X” T T v > < T > T T 2% T 2% o/
. o o, 2 o. o. 17}
——Tin RDE Fine <, L, Z, %, 2, % %
Q < %, < Q < 2
% 2 , Q % N N
o RFS Coarse Wear Metal
——Iron RFS
Coarse 57
. 4 4
—&— Chromium RFS
Coarse 34
—&— Copper RFS 2
Coarse
l -
—o—Lead RFS
Coarse 0 T T
o. 17} 17 12) o. o 17}
—e—Tin RFS Coarse <, ?, (e e, 2, 2, 2,
5 €4 > 0 ey @
05 0, ‘o, o, ‘% 205 N
Oil Condition
- Viscosity at 40 C in cSt
305
30
295
—=e— Viscosity 2823
@40 C 28
275
27
265 T T T T T T T T T T T T T 1
0{’7 0@\] 0{’ ché’ 0{9 OT."O OQO
ey ] €4 > 3 -y Q@
205 0, ‘q, o, N 205 N
; Viscosity at 100 C in cSt
6.5
6
—e— Viscosity 55
@100 C 5
4.5
4
35 T T T T T T T T T T T T T 1
%, %, Z, %, %, 2, %,
-y @ (4 > 0 -y @
05 0, ‘a, o, 0% 205 0,
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Lube System Capacity : 450 Liters Location

LubeCheck ™- Oil Analysis for Predictive Maintenance

Page 4 of 4

Oil Condition

Oxidation and Nitration

—— Oxidation

100
50
—=e&— Nitration 07 — — — — = T T T T T T 1
<, %, Z, %, %, 2, %,
Q Q 7 e Q (¥ 54
05 0, o, o, % 05 05
TAN and TBN
e TAN 0.7 0 °
06 5 .
05 ® A O
w TBN 0.4 . ® °
0.3 °
0.2
3 per. 0.1
Mov . Avg . 0+ T T T T T T T T T T T 1
3 per. 2 % o, % % 2 %
Mov . Avg . e 75 Vo, A K2 ‘% K2
9, % “a, “a, “%% N (2N
| Contamination
02 Contaminant: Water, Fuel and Soot %
—*— Water-FTIR ’
0.15
—&— Water-KF 0.1
005 -— . . * -~
—e—Fuel
—e— Soot
*? %, %, %, %, <, %,
ey ] % > 0 -y >
05 0, 3 o, % 205 20,

Dirt and Dust, NAS

—#— Silicon RFS Coarse

10 7
9 <
8
—#— Aluminum RFS 7
Coarse 6 -
—o— silicon RDE Fine i
3
2
1

—>¢— Aluminum RDE Fine

—4&—NAS
o % o, % 9 2 %
L 7 ¢ 7 RS kS, G Q.
—=o— Contamination ‘530‘) ‘i’q? %a, a, QO@ % %o,
Weight (mg/100 ml)
Others
12 VsPl and AO Additives
—&— Antioxidant 1
Additive 0.8
0.6
04
VSPI (IN DEX) O T T T T T T T T T T T T 1
S %, Z, %, %, %, %,
ey ? % > (74 ey ?
05 0, ‘q, o, N 20, N
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LubeCheck ™- Oil Analysis for Predictive Maintenance

LABORATORIES LTD. 150 9001: 2000 Certified. Page 1 of 4

%{sﬂt:mer - 25001 Qnield : TEK 3200 Preslia 32

Overall Condition Rating
NORMAL

Wear Condition
Qil Condition
Contamination

Recommendations and Notes
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.

AS / Andy Sitton

Current Sample Previous Sample Alarm Limit Range
Condition History Wear Oil Cont.  Wear Oil Cont.  Wear Oil Cont. | imit Name (Equipment / Qil) :
C M c I M M M M M Comp Gas Nuovo Pignone,

FocusLab ID E = 82904 76073 70812 Preslia 32 (PTT)
Date sampled I 7 03-Sep-07 07-May-07 06-Feb-07

Hours on Oil = & Not Given 108187 Not Given

Hours on Unit E 110996 108187 106096

Bottle ID 866183 854064 854095

Wear Condition -
Wear Element Method  Unit RDEfine RFScoarse RDEfine RFScoarse RDEfine RFScoarse O  UCauton b
Iron D-6595 PPM 1.0 143 A 0.3 1.4 14 0.0 >2 >3 >4 >7
Chromium D-6595 PPM 0.4 0.3 0.0 0.0 0.0 0.0 >1 >2 >1 >2
Lead D-6595 PPM 0.7 1.0 0.0 0.2 0.0 0.0 >1 >2 >5 >8
Copper D-6595 PPM 0.3 0.7 0.3 0.2 0.2 0.2 >1 >2 >1 >2
Tin D-6595 PPM 0.7 0.0 0.6 1.0 0.0 0.0 >1 >2 >2 >3
Aluminum D-6595 PPM 0.1 0.0 0.0 0.0 0.0 0.0 >1 >2 >2 >3
Nickel D-6595 PPM 0.1 0.2 0.1 0.7 0.0 0.0 >1 >2 >1 >2
Silver D-6595 PPM 0.0 0.0 0.0 0.0 0.0 0.0
Molybdenum D-6595 PPM 0.0 0.0 0.0 0.0 0.1 0.0
Titanium D-6595 PPM 0.0 0.1 0.1 0.0 0.0 0.0

Oil Condition New Oil - L-Caution U-Caution -
Viscosity @40°C D-445 cSt 321 33.0 32.7 317 <286 <30.1 >333 >34.9
Viscosity @100°C D-445 cSt
Oxidation FTIR Abs 2.3 2.3 53 5.0 >7 >9
Nitration FTIR Abs 2.7 25 4.0 3.0 >4 >6
TAN D-974 mg KOHIg 0.11 0.13 0.12 0.14 >0.22  >0.3
TBN D-4739 mg KOH/g

Contam | n atl on New Oil U-Caution -
Water T-H20 Check” | 9(WL) | 0,009 0.014 0.011 0013 >0.045 >0.076

RES coarse

Sodium D-6595 PPM 0 0 0
Silicon D-6595 PPM 0.8 2.8 0.6 0.9 22 C 0.0 >2 >4 >3 >6
Additive Element New Oil
Boron D-6595 PPM 0 0 0
Magnesium D-6595 PPM 0 0 0
Calcium D-6595 PPM 3 0 1
Barium D-6595 PPM 0 0 3
Phosphorus D-6595 PPM 26 11 14
Zinc D-6595 PPM 2 19 1 5 2 2

Additional Test New Oil - L-Caution  U-Caution -
Flash Point D-3828 °c >

Viscosity Index D-2270

Other

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

No Sign or N : NORMAL , C or C ;. CAUTION (first level warning limit) A or .: ACTION required ( second level warning limit )

U-Caution : Upper CAUTION Level L-Caution : Lower CAUTION Level First level warning limit in Upper level and/or Lower level

U-Action . Upper ACTION required Level  L-Action : Lower ACTION required Level Second level warning limit in Upper level and/or Lower level
Accuracy of inte.rpretation and recommendation are based on representatives sample and information supplied No warranty is expressed or implied for this report.
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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c“s LubeCheck ™- Oil Analysis for Predictive Maintenance

LABORATORIES LTD. |50 9001: 2000 Certified. Page 2 of 4
Qustomer . 55001 Jniep, : TEK 3200 Preslia 32

Overall Condition Rating
NORMAL

Wear Condition
Contamination

Current Sample Previous Sample Alarm Limit Range
FocusLab ID 82904 76073 70812 Limit Name (Equipment / Oil) :
Date sampled 03-Sep-07 07-May-07 06-Feb-07 Comp Gas Nuovo Pignone, Preslia 32 (PTT)
Hours on Qil Not Given 108187 Not Given
Hours on Unit 110996 108187 106096
Bottle ID 866183 854064 854095
Particle Count NAS 1638: Number of Particles Per 100 Milliliter (Counts/100ml) New Oil U-Caution _
Size Range No. of Particles Class No. of Particles Class No. of Particles Class Class No. of Particles Class No. of Particles Class
5-15 microns 116,400 9 29,800 7 54,500 8
15-25 microns 10,600 8 C 2,700 6 5,000 7 <7 <8 <9
25-50 microns 3,000 9 800 7 1,400 8
50-100 microns 300 8 <100 6 100 7
>100 microns <100 7 <100 5 <100 6
Particle Count 1ISO 4406:1999: Number of Particles Per Milliliter (Counts/ml)
Size Range No. of Particles Class No. of Particles Class No. of Particles Class
>4 microns 3,491 A 19 894 17 1,635 18 <1000 <1500
>6 microns 977 17 250 15 458 16
>14 microns 137 14 34 12 64 13
1ISO 4406 Result 19/17/14 17/15/12 18/16/13

Recommendations and Notes

Particle count indicates that oil cleanliness level is dirty. Suggest using an off-line filtration system to clean up the oil system.

Option Test: Varnish and Sludge Potential Index™ (VsPI™ ), Testing for Predicting Varnish and Sludge Buildup

VPI TMValue VsPI™ Severity Limit Range Guideline
SPI TMValue

Sludge Weight mg/100 ml mg/100 ml mg/100 ml
Condition
250 250 250
200 200 200
150 150 150
100 100 100
50 50 50
v 0 0
Option Test: RUL (Remain Useful Life), Testing for monitoring Percent Remaining Anti-Oxidant (AO) by ASTM D-6971
% Remaining New il U-Caution . UAdion
Antioxidant Additive 100 <50 <25
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
http://iwww.focuslab.co.th Email : focuslab@focuslab.co.th
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LubeCheck ™- Oil Analysis for Predictive Maintenance

LABORATORIES LTD. |50 9001: 2000 Certified. Page 3 of 4
Qustomer . 550071 KnitD, - TEK 3200 Preslia 32
Lube System (.lapacny : 9400 Liters Location

IWear Condition |
RDE Fine Wear Metal

——lron RDE Fine

—&— Chromium
RDE Fine

—a— Copper RDE
Fine

—O—Lead RDE Fine

——Tin RDE Fine

RFS Coarse Wear Metal

16 1
——Iron RFS 14
r
Coarse 124
—=— Chromium RFS 10 1
Coarse 8 -
—a&— Copper RFS 6
Coarse 4 1
2 -
—o—Lead RFS
Coarse 0
12 O 0. [2) o. [ 12 O
—e— Tin RFS Coarse <, ?, Z, 639 2, 2, 2, 2,
(o} (t4 £¢ > Q Y
% % ‘q, “q, ‘% % 05 “Os
Oil Condition
Viscosity at 40 C in cSt
335
33
325
32
315
31
305
—e— Viscosity 30
295
@40 C 29
285 T T T T T T T T T T T T T T T 1
%@ S % S % S % & % > 0630 Ov?o OQO
(oY 3 b4 > Q > ¥ QP
0, 0, 9, 9, G % 205 N
; Viscosity at 100 C in cSt
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5-4 SERVICING

5-4.1 Oil Tank. Service lube oil storage tank
per packager’s manual.

5-4.2 Water Servicing and Pumping Require-
ments (NOx Suppression). For gas genera-
tors equipped with Nox suppression systems,
refer to Chapter 4.

5-4.3 Compressor Efficiency Trending.

a. General. The efficiency of an engine is
adversely affected by a contaminated (dirty)
compressor section. Cleaning the compressor
section can return the engine to a high effi-
ciency condition. A procedure for monitoring
engine performance over extended operating
periods is provided in succeeding sub—para-
graphs. The procedure encompasses the
collection and correction of certain engine oper-
ating data and the plotting of this data on a
curve. The results are then compared with like
data obtained when the engine was in a new
and clean condition. This comparison will aid
the operator in determining when to clean the
engine compressor section.

b. Compressor Condition Trend Curve.

(1) The establishment of a Compressor
Condition Trend Curve may be useful in deter-
mining the efficiency of the compressor. This
data may be useful in establishing an optimum
wash interval.

(2) Informulating a compressor condition
trend curve it is necessary that good baseline
data be obtained when the particular engine is
known to be in a clean condition. This baseline
data is used to develop the initial zero—-time
point on the trend curve and is represented by
the A° line on the sampie curve in figure 5-52.

(3) In order to eliminate as many vari-
ables as possible, an attempt should be made
to record all data points at approximately the
same gas generator speed (+ 100 RPM).

(4) Any adjustment or change made to
the gas generator variable stator system will
have an effect on gas generator performance
parameters. If a variable stator system adjust-
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ment is made, a new baseline curve must be
established.

(5) Atrend curve is valid only as long as
the gas generator remains in the same installa-
tion, with the same instrumentation.

(6) The following operating data are sug-
gested for monitoring the condition of the
LM2500 engine compressor. These items
should be recorded at a gas generator speed of
9000 RPM. Readings should be taken after a
five minute stabilization period.

ltem Units Accuracy
Discharge gas °F (°F=°C x 5°F(+3°C)
temperature 1.8 + 32)

(T5.4)

Ambient °F 1°F (0.5°C)
temperature

(Tamb)

Discharge gas  psig (psig= *1/4%
pressure (P5.4) kPa/

6.89476)
Inlet Pressure  inches of +0.1 inch
(P2 water (2.54 mm)
(inches =
mm/25.4)
Ambient inches of +0.1 inch
pressure mercury (2.54 mm)
(Pamb) (absolute)

(7) Observed instrumentation readings
must be converted to like units and corrected to
standard conditions of pressure and tempera-
ture. The temperature correction factor is des-
ignated THETA (©) and the pressure correction
is designated Pamb. :

(a) Convert temperatures read in °C
to °F, pressures read in kPa to psig, and pres-
sures read in mm to inches per formulas in step
(6).

(b) Calculate corrected gas genera-
tor discharge temperature as follows:
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Figure 5-62. Sample Trend Curve of Discharge Gas Temperature at a Constant
Pressure Ratio vs. Operating Time
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1 In Table 5-30, opposite the
ambient temperature (°F), find © (theta).

NOTE

If the ambient temperature is beyond the
range of the Table 5-30, calculate © using
the following formula:

= Ambient temperature (°F) + 460
519

2 Convert observed gas genera-
tor discharge temperature, °F to °R by adding
460.

3 Divide gas generator dis-
charge temperature, °R by ©.

(c) Calculate gas generator pressure
ratio (P5/P2).

1 Convert observed ambient
pressure (inches of mercury absolute) to Pamb
(ambient pressure in pounds per square inch
absolute) by multiplying observed reading (step
(6)) by 0.49116.

2 Convert observed gas genera-
tor inlet total pressure (inches of water) to P2
(gas generator inlet total pressure in pounds
per square inch absolute) by using the formula
P2 = Pamb — (observed reading x 0.03613).

3 Convert observed gas genera-
tor discharge gas pressure (pounds per square
inch) to P5 (gas generator discharge pressure
in pounds per square inch absolute) by adding
Pamb to observed reading.

GEK 97310
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4 Divide P5 by P2.

(8) Using corrected data developed in
step (7), plot a curve of corrected gas generator
discharge temperature against gas generator
pressure ratio. See sample shown in figure
5-53.

(9) Establish performance analysis curve
as follows:

(a) Select pressure ratio within range
plotted in step (7)(c). This pressure ratio will be
used throughout the performance analysis
period.

(b) Establish curve of corrected gas
generator discharge temperature against gas
generator operating hours (figure 5-52).

1 Periodically, as determined by
the engine operator, repeat this procedure.

2 Using new curve plotted per
step (8), and the same pressure ratio used to
establish the first point on the performance
curve, plot the second, third, etc. points.

(10) At any time corrected gas generator
discharge temperature has increased a total of
30°F (16.6°C) above initial temperature (clean
condition temperature), it is recommended that
the compressor be cleaned.
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