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 SECTION HEAD MAINTENANCE - PTG ORA

@ linkedin.com/in/septian-setyoko

septian.setyoko@pertamina.com
T Physics, Institut Teknologi Bandung

EXPERIENCE & EXPOSURE

1. 13 Years of Experience in Natural Gas and Crude Oil Pipe
2. Operation Task Force Team for Senipah - Balikpapan Gas Pipeline (2023-2024)
3. Operation Task Force Team for Rokan Crude Pipeline (2021-2022)

4. Innovation Program Coach

5. Certified Risk Professional & Life Cycle Assessment

PUBLICATION & PATENT

1. Enhancing Complex Waxy and Asphaltic Crude Oil Flowability by Holistic Wax Management Approach in Sumatera Field — Poster
Session Society Petroleum Engineer (SPE) Workshop at Kuala Lumpur 2025

2. Overcoming Challenges of Crude Oil Commisioning Transmission Line Segment 4 Kota Batak — Seminar Nasional Keinsinyuran FT UGM
2025

3. Metode Pemasangan Membran pada Kolam Penampung Air di Stasiun Kompresor Gas — Patent IDS006358 2023
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CRUDE OIL
TRANSPORTATION

+605 km

B Pipeline Length

$£163,000 Borp

a Crude Oil Transportation

OPERATION ROKAN AREA

a 2 -7 NATIONAL
G © PRODUCTION

Crude oil transmission

' Natural gas transmission
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pipeline operation

Complex

pipeline network

Eimiite dFACCES'S

on shipping operation

ManyFASSelt

to maintain
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Crude Spec
WAT : 133 F
PPT:96 F
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WHY HIGH RISK

WAT PPT
Upstream ! : Downstream
T.150 F : _T:110-130F ) T:90-100 F t T:90F
| | | |
| I | |
Crude mengalir Mulai terbentuk  Terjadi penumpukan Aliran crude
normal deposit wax wax di pipa berhenti (Congeal)

TK)
278 290 303
- -

Local deposit hickness (mm)

> SNOa;nwfs. Ic-)ccnt'wi (pixels) { ‘
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Pour Pomt Depressant

Parathn In Sotution \
/\ﬁ\/‘

Parathn Crystals PPD Dvarupts Crystal Formaton

Crude Spec
WAT: 133 F
PPT:96 F

Crude Spec
WAT : 123 F
PPT:86 F
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CONGEAL MITIGATION

PPD merupakan suatu bahan aditif berbentuk wax berbasis polimer
dengan rantail hidrokarbon cincin yang dapat mempengaruhil
pembentukan zat lilin/wax.

PPD yang diinjeksikan akan berinteraksi/bereaksi yang menghambat
pembentukan dan pertumbuhan kristal wax.

Penghambatan vyang terjadi 1ini akan berdampak pada menurunnya

nilai PPT
WAT PPT
Upstream T:110-130F T:90-100 F Downstream
T:150F T:90F
Crude Mulai Terjadi Aliran crude
mengalir terbentuk penumpukan berhenti
normal deposit wax wax di pipa (Congeal)
WAT
Upstream T:110-130F  T:100-110F T:90-100 F ERNEHESD
T:150F I T:90F
Crude Terbentuk Terbentuk Terbentuk
mengalir deposit wax, deposit wax, deposit wax,
normal Crude mengalir Crude mengalir Crude mengalir

source: Manka, J. S. & Ziegler, K. L., 2001. Factors Affecting the Performance of Crude Oil Wax-Control Additives. Oklahoma, SPE Production and Operations Symposium.
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@ nrig berjalan normal

@ pig terdisintegrasi karena menabrak
hard wayx, aliran crude ter-bypass

Root cause : Hard Wax due to PPD not

performed well
— Investigation report 2024-

DAMAGE COST (IDR)

Pig Stall Segment 9

Pig Stall Segment 7
(7 days combat) 5.000.000.000 Other OPEX

72%
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OPERATION CHALLENGE

* ENSURE PERFORMANCE

* IMPROVE PROCEDURE

d NO INCIDENT & SAFE

OPERATION
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HOLISTIC WAX MANAGEMENT
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inttial Data Gathering

OLGA Software Stmulation

1
1

Daity Performance Test
{PPTASTM D5853)

lvgroes

. Rheology and Yield Test

Viscosity?

oniees Optimization Stage 2

Daily Dosage Injection

PPT Improve Daily Performance Test
10 (PPTASTM D5853)

Rheology and Yield Test

OLGA Software
Simulation

o

Dally Dosage Injection

Dally Performance Test
(PPTASTM D5853)

Rheology and Yield Test

OLGA Software
Simulation
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500 PPM

450 PPM

400 PPM

1500 PPM

1100 PPM

850 PPM
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1500 PPM

Keypoint:

BACK PRESSURE SIMMULATION

1. Pressure tidak mencapai batas

PSHH (orange line)

2. Flow yang mengalir masih
berada di angka 29000
karena limitasi size pipa

tetap
BOPD

I_PSHH pompa hulu :

580 ]

Psi

| S T——_—

>>>>>

°

20 “0 Loy

1100 PPM o

Kexgoint:

1. Pressure tidak mencapai batas

PSHH (orange line)

2. Flow yang mengalir masih
berada di angka 29000
karena limitasi size pipa

tetap
BOPD

1000

‘Miwo

" '”Fuou

-
V o

1800 )

® Time [h)

Kexgoint:

1.

Pressure sudah mencapai batas
PSHH (orange 1line) vyaitu 590
Psi sehingga aplikasi PPM 850
tidak disarankan

Flow yang mengalir masih tetap
berada di angka 29000 BOPD

karena limitasi size pipa

PERTAMINAGAS
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Keypoint:
1. Kenaikan viskositas (red line) terjadi
5 \ secara signifikan ketika dosis 850 PPM
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[rao00 oo 5 . .
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Ml 1100 ppM

vy iy
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WAX ACCUMULATED SIMMULATION
_]

30% barrel receiver capacity
90 Kg,

Isolation Valve

Instrument Port Vent Port
Vent Port

Mainline
Bypass Valve

Exit Line Valve Diain

Sumber: https://www.pipetechcorp.com/resource/pig-launching-receiving-best-practice-using-common-barrels/

Keypoint:
terkumpul dalam 7 hari

1. Total wax
penyaluran:

« 1100 PPM : 18 Kg

* 850 PPM : 25 Kg

2. Wax terkumpul untuk 850
bawah dari batas aman untuk pipa 8” = 90

PPM masih di

kg
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Pressure Temperature
500 PASS PASS PASS PASS
NORTH 450 PASS PASS PASS PASS
400 PASS PASS PASS PASS
1500 PASS PASS PASS PASS
SOUTH 1100 PASS PASS PASS PASS
850 FAIL PASS FAIL PASS

Keypoint:

1. Seluruh Skenario penurunan dosis dapat dijalankan untuk area North

2. Untuk area South 850 PPM tidak direkomendasikan untuk dijalankan, dan disarankan untuk menggunakan dosis
yang lebih tinggi




A
’ PERTAMINAGAS

@ .
_?3: Field

e Application

ENERGY SUMMIT




A
l-i ¥ PERTAMINAGAS

' o
m -
'F_ 3., PERFORMANCE RESULT - SOUTH

PERTAGAS
INTEGRATED
PIPELINE AND
ENERGY SUMMIT

_ Perfomance VS Dosage for South Area _ Keypoint:
ﬁ¥.mmmm“mmmmmmm e — — e ——— — ”E%E . Porforma penurunan PPT masih
% é%ﬁ? terjaga 10°F dengan adanya
% Eﬁi% penurunan dosis
3 = ::::::::::::::::;;:::::ZE% g 2. Dosis akhir yang digunakan
g E%ES adalah di rata-rata 900 PPM
. s - 2o 3. Wax masih dalam batas aman
: : dari yaitu <30%  kapasitas
barrel reeelver pig
e R 4. Terdapat temuan hardwax di
Wax Appearance Analysis from Pigging South akhir bulan April = patut
2500 100 diwaspadai
D T T 5. Tidak ada insiden terj adi
¢ ¥ selama periode optimalisasi
X oo - ! <
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SOUTH

Rheology South Area
e Fab 25) Blank KB {Fab 25) BP - 1500 o
(Fab 25 ank (Fab 25) -15 m .
i e Yield South Area e Biank KB —@— {T'on 2% OF - 1500 pom
(Mar 25) BP - $135 ppm e (A 25) BP 9S00 ppm
wodhe (Mie 28] 8P - 1135pp0 vl (Apr 25 BP - 200 ppey
120 +
2000 4 "
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Keypoint:
1. Masih terdapat pergeseran kurva viskositas untuk area no
berperan untuk memperbaiki viskositas

2. Kurva Yield memberikan hasil bahwa dengan PPM 850 - 900,

time (s)

rth dan south yang menandakan bahwa adanya PPD masih

nilai yield treated mendekati nilai yield blank
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Daily Dosage Injection PPT p; . ‘I;]?eozloigi Safe
Perform tgging ( 1SC)OSJ' y Operation

e 500 PASS PASS PASS PASS PASS PASS
(PPTASTM D5853) with note!

450 PASS PASS PASS PASS PASS PASS
NORTH with note!

400 PASS PASS PASS PASS FAIL PASS

with note! Proceed with
note!
Rheology and Yield Test 1500 PASS PASS PASS PASS PASS PASS
OLGA Software 1100 PASS PASS PASS PASS PASS PASS
Simulation S OUTH
900 PASS PASS PASS PASS PASS PASS

with note!

Operation
Safe?
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WAX APPEARANCE DATA

Wax Appearance Analysis from Pigging Segment 9

-
y 4

PERTAMINAGAS

HARD WAX:

* Padat dan keras

* Butuh alat untuk
mencacah

SOFT WAX:

* Licin

* Mengkilat

* Hancur dalam
remasan tangan

TARGET FOR NEW FORMULA:

1. Performa PPT tetap tercapai
2. Kompatibel dengan crude dan PPD existing
3. Menghasilkan wax yang lebih lembut
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6 Gather up sample for )

each segment

e Sample have to be
blank crude

CRUDE

SAMPLING

FINDING NEW FORMULA

e Pour Point

e Rheology

e Yield Stress

e Cold Finger

e Crude content

~N

(. Develop chemical
formula

e Compatibility test

CHEMICAL

BLENDING

A
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TREATED
’ CRUDE TESTING

e Pour Point
e Rheology, Yield Stress
e Cold Finger

e Optimum Dosage
Testing

\_ J
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Wax Appearance Analysis from Pigging Segment 9
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max ® Hard Wax ® Soft Wax

Result:
1. Hasil evaluasi pigging dengan chemical baru berhasil membuat wax menjadi lebih lembut dan jumlah

yang sedikit
2. Adanya hard wax dengan nilai yang tinggi pada 15 April 2025, lebih disebabkan oleh matinya pompa
injeksi PPD
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| Dosage Consumption VS Cost for North Area

10,000

= et

LSS ST LTS

Dosage Consumption VS Cost for South Area

25% / yea
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1.Hollistic Wax Management entails a sequence of actions to validate the choice of a secure
dosage for ongoing operations.

2 .Holistic Wax Management implemented 1in Rokan Field has demonstrated its effectiveness in
ensuring flow assurance during crude o1l transportation while upholding safe operations.

3.Crude assay shall be conducted annually to review any changes of crude characteristics and
review PPD Formula

4 Automation Injection System can be applied for further optimization process
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