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Company/Institution : SAKA ENERGI INDONESIA

Education : Bachelor Degree of Engineering Physics, ITS Surabaya - 1999
Master Degree of Engineering Physics, ITS Surabaya - 2018

Professional Career : Hardware Engineer Team Lead, ACTEMIUM Oil & Gas
Senior Construction Engineer, TRIPATRA - TPEC
Field Service Representative, SOLAR TURBINES INC.
Senior Facilities Engineer at SAKA ENERGI INDONESIA
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P(UC)1
P{UC)1

Cempaka 1
Cempaka 1

East Bawean |

Rajawall (Conoco,

Muriah PSC

Perkutut
B Area |
Typeof Contact  Participating Interest $erkutut 1 M engo East 1 awean Area

Saka Energi Muriah Ltd (100%) = arak 1A engo East 1

arak 1A
Operator L 38Kkm
Saka Energi Muriah Ltd o
200 km Northeast comnnesﬁw;‘mum

P L1780 112°00' B
of Semarang, G016 :

Central Java

Area (km?) Status
2788 Production

Contract Expiration PSC end 2026 (Exhibit A & B)

Exhibit B

East Java

Bawean

Madura Island L
slan

Jawa Island

e 4 danera

MURIAN BLOCK
CENTRAL JAVA

FACILITIES MURIAH BLOCK : L T

i *Based on PSC Amendment signed in July 12, 2013. Effective Date May 20, 2021 to December 31, 2026.
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Kepodang GTC( LP/HP Compressor) Series Operation SALES GAS PRODUCTION FORECAST
COMPARISSON

Refer to previous series compressor operation data: 17.00

s Base Case - Low Comp 120psi
s Base Case - Best Comp 100psi
s Base Case - High Comp 80psi
— Base Case

= am e Facilities Limit

LP Suction: 6 Barg HP Suction: 18 Barg
LP Discharge: 18 Barg HP Discharge: 43 Barg

Flowrate: 20 MMScfd Flowrate: 20 MMScfd
Cpsr Speed: 88% Cpsr Speed: 84%

Turndown Rate GTC 9 MMSCFD

The process schematic during series mode is as follows:

Gas Production Rate (MMSCFD)
=
(5]
8

900 prmm————————————————————— e e e
Suction = Sales Gas to ORF
Scrubber \’A\I’ 8.00 T T T T T T T T T T T
Air Cooler
» rain or ﬂ:" .’9’ ﬂ?’ f& Q?’ f{fb f{f’J ff;) f‘:’ "\?" f“? f\'b
Gas Compressor T ScE::bb:r 06\ Qe’b QQ? ?9‘ \\)0 V\}% Oé' * \?*o% Oé' Qe? ‘(éo
> Train A ‘{ Glycol .
1 1 Contactor Incremental Series Comp @ Jan 2023
Production > .
separator | e b Parameter Low Best High
X .
from WHP min. 120 100 80
from | — Raw Gas Inc. 1.82 2.48 2.97
: AlrCooler Fuel from 1.12 t0 1.90
Train A
Micke. I oo Sales Gas Inc. 1.04 1.70 2.19
bt To Flare Tip .
l e i End of Life Oct-24 Dec-24 Feb-25
S— + Assumption: No constrain on choke opening, water

Degassser handling capacity, and sand production




Series Simulation

o ————— 1
Parameter LPC HPC#1 |! HPC#2 |! HPC#3 Unit
P suction 5 13.5/} 13.5/1 13.5  barg
P discharge 14 351 40! 45  barg
T discharge 119 136] 148; 159  degC
Polytropic head 16380 16440 : 19070! 21460 m
Act flow 7164 3015: 3381! 3635/ act m3/h
Speed 10270 95251 ___1Q250/! 10850,  rpm
GTC LP_Kepodang
B
"é 15000 :
Sept 2019 Unisim Series
9000 Psuction: 7.4 barg Psuction: 5 barg
Pdisch: 20 barg Pdisch: 14 barg
Pratio: 2.7 Pratio: 2.8
3750 4750 5750 6750 ,::uoa‘ - :];5}::] 9750 10750 11750 12750

surge

......... turndown 11% ®  Sep-19

A Unisim Series

Pressure Ratio

9
gy
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GTC Series Operation at Flow 15
MMSCFD - Using UNISIM Simulation

Pressure Ratio GTC HP

45

15

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
Flow act m3/h
— 8000 rpm — 0143 rpm 10286 rpm 11429 rpm
—— 12000 rpm ® Apr22 @® May 2022 before eng exchange @ May 2022 After Eng Exchange
@ Jun-22 Jul-22 O Aug-22 B Sep-22
O Oct-22 B Unisim check actual A Unisim Series Case
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LP Compressor (GTC-A) Rotor Locked Up

——— - Galvaanorrosmn
Taper Shaft Scratch s . : Rotor AssemBly ‘ ‘ on Labyrinth Seals




Equipment Failure
Analysis g

IKATAN AHLI FASILITAS PRODUKS!
MINYAK DAN GAS BUMI INDONESIA

- S
- T R . —
GTC-A Compressor e S { Material /\ _ - ~ <
Rotor Locked Up \ Environment S === I\Management ‘
S - o - flj{one to Acidic ~ o _
Corrodant Limitation @ Reaction Coplng Capacity (] Cost Consciousness
Natural Gas Q
Moisture Content @ = lmpurities Steel Shaft & Casing

® Slim Organization
® Inhibitor Injection

pH of Fluid @ - Alloy ® Minimum Man
Fluid Leakage Power

‘ 02 ‘ Heavy Corrosion

Pure Aluminum

Inconsistent
@ Operation Capacity Idle Condition ® Reference Of lntemal Parts
Gas ¢
Composition | @ Inhibitor Limitation _ ® Maintenance Plan
Water ingress
Dehydration ® e Moisture Content o Preservation
Downstream Compressor Limitation Labyrinth at Stator Strategy
7T TS 7T T Q 7T T .
/ Design \ 4 i ) / Method \
\ 7 \ Machine \ s
e B ~ - N —_———

Using IsAhfikana diagram (fishbone diagram) as aToEI for Root Cause Failure Analysis (RCFA)
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Equipment Repalr
& Recondition
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Compressor Bundle Cleaning )
Rotor & Stator Parts Inspection
Repair Compressor Bundle

- Rotor Assy Repair

- Stator Assy Repair
Reassembly Bundle Module

- Part Repair, Replace & Recondition 2% 5 1.2
- Rotor Reassembly & Low Speed Balancing
- Bundle Reassembly
Bundle Module Delivery

- Preservation and Shipment
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tator Assem
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Taper aff#>.+ ~ 748 Hub Coupling



1 Optimized = Normal

>
: >
Delivery
0 10 20 30 40 P
WEEKS
>
Cost USD 307,553.93

® Budget Initial

® Budget Optimize

USD 88,367.07 ;oD g5 716.13

Service Spare part

Project Optimization

Bundle Compressor Repair & Recondition

USD 234,137.47
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Coupling Hub Fabrication

1 Local Fabrication

1 OEM Fabrication

Achieved By:

Optimized stock parts
Fabricate locally instead of import

new one 0 5 Dellvery 10 15
Reuse parts by condition WEEKS
assessment Cost

Purchase selective parts based

. USD 78,089.96
on requirement

m OEM Fabrication

Total Saving 76,067.40 + 52,756.63
= USD 128,824.03

® |_ocal Fabrication

» Utilize available equivalent material USD 25,333.33

» Local fabrication instead of OEM
fabrication
» 100% made in country
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Optimization Result

Short Term Production Forecast vs Actual

14.12 §4.11
5 85 13.91
[1.1.39
JAN FEB MAR APR MA

Production Actual/Outlook 2023
ol Total gas production increased above
estimated with an average of 4 MMScfd; the

m Existing ® Optimasi Fasilitas Produksi

Production forecast 2023 is not considering
surface facility optimization. The optimization
program initiative was raised at the mid of

2022.
Production Forecast 2023
mExisting  mOptimasi Fasilitas Produksi

12.37
' | 10 0.7

JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT

Initial simulation high case is 2.97 MMScfd..




Production Gain

KEDP-A1

KEDP-A2

I Flowrate Before Series

L Flowrate After Series

=eo=\\/H Pressure Before Series

=eo=\\/H Pressure After Series

e @

KEDP-A3

KEDP-A4

KEJT-C3

KEJT-C4
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Major Gas Contribution from Wells:

» KEDP-A1 with increment 4.9 MMScfd
» KEDP-A3 with increment 1.9 MMScfd
» KEJT-C3 with increment 1.02 MMScfd

Almost All Well Pressure Are
Lowered More Than to 100 Psig.
Except KEDP-A2
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Equipment Evaluation

1x Trip due valve problem
3x Trip due to compressor

1x Trip due to Vibration issue
compressor No T”IO
vibration

99 97 99.97 g7, 26 97.26 1oo 00

During Series Operation

1935 0 II II II I

I\/Iarch April June
m Reliability (%) = Ava|I|b|I|ty (%)

3x Trip due to
Instrumentation

96.25 96 71

GTC Reliability/Availability Overview
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Operation
Procedure

Operation Plan
Overhaul Plan

* Compressor Series
* Operation Data
Record

* Performance
Evaluation

* Process Review

e Failure Analysis

Parameter
Adjustment
Update Running
Strategy

The PDCA method is used to improve the
operability of the process dynamics
compression system to achieve production
sustainability and subsequently Increase
Equipment Reliability.



Risk Assessment

Equipment Risk Assessment
During ldle Condition Weekly Running Test

 Inhibitor Injection
Rotor Locked Up <\ /' * Inert Gas Fj’urge
Damage Parts

; . « Dehydration Package
Jnavailable Unit Risk Mitigation Upstream Compressor
« Upgrade Material

Cost and LPO
l <

Vuineranility Exploits

 Galvanic Corrosion
 |nadvertent
Operation

 Fluid Contamination
* Prolonged Idle
 Corrodant Element

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240




Risk Assessment

Equipment Risk Assessment During
Operation In Series

skkmigas

Lo

. * Procedure In place
Damage Equipment ‘\ « External Communication

Unavailable Unit « Process Monitoring
Wells Degradation Mitigation  Tune LP Compressor
Cost and LPO « Reinforce Coping

-

Vulneranil

—

ol pea

* High Vibration
« Unstable Flow/Head
« Erratic ASV Respon
« Backpressure

]-'gy& Exploits

* Intermittent Gas Consumed
« High Pressure Pipeline
 Minimum Flow/High Head

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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Reliability Reliability
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Reliability refers to the ability of a system to perform its intended Vulnerability
function. Vulnerability, on the other hand, refers to the inability of a
system to withstand strains and the effects of failures.

OE Producti u
Operations Excellence =oh DOM';EL?”':
&
Operability Maintenance
Cost

Asset Integrity & Reliability is one of the OE pillars correlated to Vulnerability.

Production OpPEration
Excellence

Integrity & Optimization RIanning; Management
Reliability focuses on the possibility
of maintaining an equipment.
Vulnerability focuses on the
possibility of disrupting or degrading
an equipment.

Reliability
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