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Overview — Rokan

Area coverage ~6.200
km2 7 regencies
(kabupaten) in Riau province

Produced since 1952.
Consists of 80 active oil
field with +11.300 wells

35 Gathering

Stations,

~8 MMBWPD (high
water cut)

13.000 km piping and

pipelines, “2100 tanks
and vessels

~2.250 employees dan
more than 35.000
contractor workforce
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&
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[ { """""" Location Central Sumatera
- Year 1941
g Founded
Year of 1952
E e N Production
10 Contractor 1951 - August 8, 2021: Production
- Sharing Contractors (PSC) of Chevron

LLLLLL

* [ 1Blok Rokan
[ 1PHE Siak

Pacific Indonesia (CPI)

August 9, 2021-2041: PSC Pertamina
Hulu Rokan (PHR) based on the Decree
of Minister of Energy and Mineral
Resources No. 1923 K/10/MEM/2018
dated August 6, 2018

Covering 7 of 12 regency (Kabupaten/Kota) in Riau:

1. Rokan Hulu 4. Siak

2. Rokan Hilir 5. Kampar

3. Bengkalis 6. Pekanbaru
7. Dumai



Operational Challenges

QO Relatively wide coverage area

0 Large quantities of facility involved
0 Adjacent to public (residential) area
QO > 60% aging facilities

0 Downgraded conditions (derated
capacity) - facility constraints

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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Equipment Service Life in WK Rokan

Pipeline Storage Tank

Rotating Equipment Pressure Vessel
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Leading & Lagging Indicator

:: OE/HES DASHBOARD - PHR WAR ROOM ::

€5 RosetFiter Fatality Property Damage >= SIMM  Oil Spill >= 15 Bbls. Manpower (Jun-2023 YTD) Man Hours Safe Man Hours
o 1 Case [ ] 0 Case [ ] 0 Case [ ) 38,627 43,467,334 3,457,941
® 223
w2
221 Safety Pyramid Cumulative TRI Rate
F :yl ‘y (per MM hours worked) OE/HES Flash News
. atal
s - 4 Status per 23 Juni 2023
® Curent Month YTD ] Update insid
05 -May YTD - Tidak ada work.related insiden yang terjaci
04-AprYTD RWC
03-MarYTD
02-FebYTD MTC
01-JanYTD —
First Aid
Cumulative LTI Rate Catatan MWT :
Nesr Mag (per 1MM hours worked) afmn

* Periode Pencatatan Mulai 1 Feb 2023, # Leader
(Grup 1 dan Grup2) : 51 Orang

* Target MWT Offine 2x perbulan dan MWT Online 2x
perminggu dengan due date pelaksanaan s.d 30 Jun
2023

* Status per 23 Jun 2023, #MWT Offine tercatat : 60
dan #MWT Online tercatat : 23

Unsafe Act/ Unsafe Condition

oil spill

Property Damage

@ AMDAL Dashboard

® aam
Lokasi MWT

0
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v
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#Leader vs #MWT

.
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Lagging Indicator:

Q
Q
Q
Q

RAR (Reliability, Availability, Runtime)
LPO (Loss Production Opportunity)

# of DGS (downgraded systems)

# of incidents due to facility integrity

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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Leading Indicator:
O # of inspection report

0 # of completed report review and
recommendation

Q # of completed recommendations

IRR Static Report

Area Operating Unit Year. Month, Day Equipment Type Field SECE
Al VoAl VoA VoAl v VoAl v
YTD IRR Report Status Piping and Pipeline IRR Status YTD IRR Report Submitted by Inspector

1467 — 2998

17448

I K
oK
June

0K

Pending Recommendation @ Open @Close

Total IRR Report with Recommer<71&21---

1024 aK
1,000
585 -
o
178
1%
Non-Critical
Recommendati.. Recommendati
oK %
Open ®Close Janua 1 Apri )




Strategy & Approach (AIMS)

RBI for Static Equipment

RCM for Rotating Equipment

SOA for Electrical & Instrumentation

Risk Prioritization

0

skkmigas

IKATAN AHLI FASILITAS PRODUKS!
MINYAK DAN GAS BUMI INDONESIA

Execute based on
priority — inspect,
repair and replace

Data Collection:
Design, Oper, Insp, Leak,
RBI Flow Process , el

Damage
Mechanism Review

Segmentation

Re-Assessment

Probability of Failure (PoF)!
» Time Dependent Damage, e.g.
Internal/ external corrosion

+ Time Independent Damage, e.g.
third party, sabotage

Risk Ranking Analysis

T
ITPM Plan and
Execution

Consequence of Failure (CoF)!
« Health/ Safety (e.g. fluid type,

flammable, HCA, impacted area,
toxic content, population dens.)

« Environment (e.g. LPO, cleanup/

remediation)

« Asset (e.g. LPO, prod cost,

equipment/component cost)

« Business Reputation

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

RCM Flow Process'

Data Collection:
List Equipment, Per

Re-Assessment

Malntenance history

Equipment Risk Ranking Analysis
(ERRA) and Failure Mode Effect
Gritical Analysis (FMECA)

Consequence of Failure (CoF)

Equipment and Component Failure

- Healty/ Safety
- Enviromental
- Asset

RCM Task Recommendatio/
Maintenance Strategy (PM, PdM,

ORDC, Redisign, Etc)

Plan and Excution

SOA Flow Process 4

Identify Safeguards & Control

Risk Rank on Matrix
(Perform sequentially for Safety, Health,
Environment & Asset)

1. Rank Consequence (No Safeguards)
2. Rank Likelihood of Consequence (With Safeguards)
3. Flag Signposts and Aspects

Risk Level
1=5p

Develop
Recommendation

Last Condition
of Concern?

Evaluate Signposts / Aspects
Develop Facility/Activity Level Risk Profile
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Strategy & Approach

* Potential impact to
environment and people

Cond u Ct I nteg rity FOCUS gerf;;s;-ICA and non-HCA, located at sensitive
. . Type related to production Data Collection: Re-Assessment
S Cree n I n g —_— I F O S p rl O r to (e.g. shipping line, production gathering line, — g:;'ag: &0’:‘;:;“:';;5:6“' ¢

Flow Process of RBI Assessment

flowline, Tank Farm and Metering Station,
Test Station, etc)

RB I Assessment Worst actor and specific Damage

q g Mechanism Review
operating conditions
(e.g. repetitive leak history, corrosivity level,

O bj e Ct i Ve S : specific integrity threat, etc.)

Segmentation

Q Prioritize RBI Assessment
for systems / plants with e e M

Internal/ external corrosion RBI Assessment population dens.)

. . - Time Independent D + Envi t (e.g. LPO, cl /
most integrity concern i oy sebrege - emedaton) ** 7"

1 2 « Asset (e.g. LPO, prod cost,
i . y equipment/component cost)
ITPM Plan and
Execution

Consequence of Failure (CoF)
- Safety (e.g. fluid type,
flammable, HCA, impacted area)
» Health (e.g. toxic content,

QO Pre-determine RBI -

Update maintenance strategy

complexity (e.g. semi- -
Surveillance tasks / ORD <:|

quantitative or fully mrrpmrE
quantitative) =

Intrusive /Nonintrusive
tasks

Gandaria Office Tower, 5th Floor '
JI. Sultan Iskandar Muda, Jakarta 12240
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Strategy & Approach

Flow Process of Integrity Focus Screening - IFOS

HCA - Hazardous Classified Area Screening :
Class 3 (P1), Class 2 (P2), Class 1 (P3)

Resources Prioritization:
* High for (Catl, Cat2, Cat 3) with Class 3 -

Scoring Process

potential MAH
Type related to production Screening : 1. Average Score (Av) of all «  Med for Catl. Cat2
* Off plot facility: Shipping line (P1), Production & screening result e Low for Cat3

Related * On plot facility: Tank Farm and Metering (P1), Category:
Parameter Gathering Station (P2), Test Station (P3) e CatlifAv<?2
e Cat2ifAv 2—-2.5
e Cat3ifAv>2.5

Pipe List & » Gathering Line (P2), Flow line & others (P3) » 2. Determine the IFOS »

Recommended minimum Assessment
Complexity:

Quantitative for Catl
Semi-Quantitative for Cat2
Qualitative for Cat3

Worst Actor and Specific Condition Screening:
* Leak History: Repetitive (P1), Freq (P2), Less Freq (P3)
* Corrosivity Level: Corrosive (P1), Med (P2), Less (P3)

* Integrity Threat: Tend to Rupture (P1), Localize
Accelerated (P2), General Corrosion (P3)

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



Strategy & Approach

Conduct Plant Reliability

Modeling prior to RCM study

Objective: screening RCM
candidates through
determining worst actors
(equipment) in a system/
plant

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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Plant Reliability
Modelling (RBD

base)
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Flow Process of RCM Assessment

Re-Assessment t

Equipment Risk Ranking Analysis
(ERRA) and Failure Mode Effect
Critical Analysis (FMECA)

Probability of Failure (PoF)

» Equipment and Component Failure
mean time between failure (MTBF)
and mean time to failure (MTTF)

Update maintenance strategy

e Surveillance tasks / ORD
Intrusive /Nonintrusive

’ Project/ Improvement

PdM tasks

Consequence of Failure (CoF)
Equipment and Component Failure
~ Healty/ Safety
= Enviromental
= Asset

RCM Task Recommendatio/
Maintenance Strategy (PM, PdM,

ORDC, Redisign, Etc)




Strategy & Approach

Example of Plant Reliability Modeling
and analysis using reliability software

&

W PGT-CGT-GT-02-GNT W PGT- Life Data
B14 * i« « B Distribution 0=
State Time to |/

4 ForS ForS (day o ’

1 F 25 B Analysis Settings

2 F 239 | &N RRX l SRM

3 F 303 | ™ [ MED 1

4 F 195 |¢ q

- 7 |

6 F 95 jj Parameters :

7 F 383 ) Beta 1.949374 ‘

8 S 110 | 279 |eta (day) 256.402209
TTF Data Weibull analysis

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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B> Maintainability/ Avaitability Simulation ® X

A =93.134927%

Seed Value 1 i1

Current Jul 26 - 10:24:16

ETC Jul 26 - 10:24:17

Resolution  0.01000

Simulation 2000 of 2000
Comparative Options Advenced Options - Display Options
Simudation End Time 365 oy (day)
Point Results Every 30 Doy (day)

Number of Simulations

Number of Simutations 2000

Simulation & Outcome

O L0
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List of the weakest equipment

Block Name rs pecy | Mean Av- (All
Events)
Cooling Water Fan 03 31.29% 0.831409
AC-DC System PGT-CGT-GT-02-ADC | 26.59% 0.982289
Cooling Water Fan 01 24.94% 0.805255
Cooling Water Fan 02 14.35% 0.969639
Generator PGT-CGT-GT-02-GNT 2.82% 0.998668
AA Compressor 0.00% 0.823566

Cooling Water Pump 01 0.00% 0.8319

Liquid Fuel PGT-CGT-GT-02-LFS 0.00% 0.943456

RBD of CDGT 2

Gas Fuel PGT-

CGT-GT-02-
GFS

Combustion Turbine PGT-  Exhaust Load Gear PGT Generator PGT ~ Output
PGT-CGT-GT- CGT-GT-02-TB System PGT- -CGT-GT-02- -CGT-GT-02-

Input  AC-DC System  Control CGTO02; Starting  Inlet System
PGT-CGT-GT- System PGT- Auxiliary System PGT- PGT-CGT-GT-

02-ADC  CGT-GT-02- CGT-GT-02-  02-INL 02-CMB CGT-GT-02- LGR GNT
CpPs STS EHS
Liquid Fuel
PGT-CGT-GT-
02-LFS

Create RBD of Plant




Strategy & Approach

RCM without Plant Reliability RCM with Plant Reliability

1. Don’t know which one should

Modeling Modeling

be prioritized to improve equipment of a system

2. Not measurable improvement

(difficult to quantify the

Measurable improvement

improvement)
3  Scope RCM : All system and Scope RCM : focus/prioritized to
equipment the weakest equipment and
system

An example, Bekasap GS-EOR, it has 4 system:

1.

2.
3.
4

Oil System

Utility System Without RBD, we will conduct RCM
WTP A System revalidation for all 4 systems that
WTP B System consists of 51 equipment

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

Pinpoint to improve the weakest
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Using reliability modeling for Bekasap GS-EOR, RCM

revalidation needed only for 6 equipment

No.| System Block Name RS DECI Me:“ e e

vents)

1{WTP A WIP F_P-104F 34.91% |  0.781926
2[WTP B BWM A _P-0104 14.83% |  0.924606
3WTPA Disposal Pump B_P-1058B 9.58% |  0.964158
4|WTP A WIP E_P-104E 8.92% | 0.953444
5|WTP B BWM C_P-0106 8.66% | 0.961986
6|WTP A AMAN WIP H_P-106A 5.91% | 0.974773
7|[WTP A WIP G_P-104G 3.41% |  0.984145
8[WTP A AMAN WIP I_P-106B 2.76% |  0.985434
9/oil Metering#2 2.76% |  0.987668
100l Metering#1 2.49% |  0.986321
11{WTP A WIP D_P-104D 2.36% | 0.990517
12|WTP B BWM B_P-0105 1.18% |  0.994923
13|WTP A WIP A_P-104A 1.05% |  0.995806
14|WTP A WIP B_P-104B 0.79% |  0.996572
15|WTP A Disposal Pump A_P-105A 0.39% |  0.998651
16/0il Shipping Pump#2 0.00% | 0.907767
17/oil Gas Boot#2 0.00% 0.93517
18| Utility SULAIR COMPRESSOR_C2 0.00% |  0.953996
19| Utility SULAIR COMPRESSOR_C3 0.00% | 0.964834
20|WTPA Charge Pump A_P-103A 0.00% |  0.995259
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UAV

drone visual
inspection

Conventional Method

Visual, walkthrough,
UT, MT, PT

Advanced Method

Acoustic Emission Test |

(online tank bottom inspection)
: h

ILI, LRUT, AET, PECT,
LIXI, Digital
Radiography, UAV,

Robotic crawler, 3D
Laser Scan, etc.

‘ "s\.
e 4 'W__
Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240




Rotatin .
g Electrical

Vibration, Flowrate,

Tribology, Thermal

Ultrasound, MCSA,
Engine Analyzer

Partial Discharge,
DGA, Inframetric,
Topography

JI. Sultan Iskandar Muda, Jakarta 12240

Inframetric

Fdr, 13.8KV,

Central Duri
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(electrical connection)

PHR OIL ANALYSIS Inspection Data Management
OIL ANALYSIS REPORT OF GAS ENGINE COMPRESSOR

e Lab Team PdM Mini Lab 15 May 2023
R G3 Enghne 16 May 2023
Model
Location DGF
Equipment Desc m“;‘:ze L
LUBE OIL ANALYSIS REPORT
El1 Maximum 2" Analysis Parameter Unit LUEEOILCONITION
E12 Maximum 5° et
EI3 Maximum 394°C 2 Viscosity @ 40C oSt 1015 104.1 149.7 1523 108.3
Dt1 (El2.Max - EI3.Max) | 54,1°C %
Viscosity @ 100 C (=33 1144 1173 16.87 1716 129
g 4 Micron Count/1 mL - 5139
1 2 6 Micron Count/1 mL 842
I a
= g E 14 Micron Count/1 mL a7
_— - ; 1SO Code 4406 - 20/17/13
= o = = SR = — L3 NAS CLASS 1638 - 10
- Tgz BN MgKOH/g | 26 3.96
Thermal Scanning B T i =~ [ Telel =
g8
[’ IR Oxidation au - 11.82
) - 7} Na 865 — = - - s :
M P B N B4 g [cvomumic) | _pom W [ w 2
15 : Ei Aluminum (Al) ppm - - 30 40 3
o Bxd Na T16°C .i» 2 [ copper(cy) ppm 30 4 15
; Plumbum (Pb) ppm 3 5 75 100 °
a 5
Paramelers g ™ pom 2
Vanadium ppm 7
n | Emssivly
Thermal Scanning Pada Exhaust Turbine
........




O Advanced inspection technology

application, remaining challenges:
- Underground pipe inspection
- Online tank bottom plate inspection

Q Digitalization of asset management system
—> improve cycle time and decision quality

Q Obsolete equipment management

Q Using of Al for early failure detection—->
moving from predictive to proactive
maintenance

Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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Opportunity — Continuous Improvement
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\_

Robotic crawler
for vent stack

UAV for flare Stack and
power poles

PECT for insulated
pipelines

i b | piran
Temporary mobile tank
to support inspection & repair
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Opportunity — Continuous Improvement

Evergreen
Continue to sustain process implementation and 0 -

continue to seek improvement thru lookback and study

Advanced Level \

Achieve Financial Optimization

Continues Improvement and Robust Design Engineering
Digitalization and Inspection Technology

Reliability Modeling & Equipment Health Index

Intermediate Level

Fully Implemented Asset Integrity & Reliability Process 0

L 4

We aim to be here

*

and Sub process including RBI, RCM, PHA/SOA, Deviation
Management, ODR, FFS, Corrosion Control, Turn Around
Management, etc.

Basic Level

All basic level process document available and
implemented including critical asset identified, PM/ PDM,
ITPM, ORDC, CMMS, WO Management and Organization
Capability

[ S——— .,

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