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System dual diesel-fuel (DDF), yang dipilih adalah
model konversi mesin diesel menjadi mesin
dengan bahan bakar ganda (Solar dan LNG)
sehingga bisa menggantikan solar hingga 50%-80%

/~ OEM Retrofit
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/"~ After Market

Biava Konversi

Pilot project DDF pada tahun 2023: 2 units
Crew Boat, dengan potensi diperbanyak
dengan tambahan 8 Crew Boat & 2 AHTS

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




Procurement
Kontraktual dengan PNEP 08/2021

Pengadaan LNG dengan PGN
09/2022
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IO‘InstaIasi

Installasi unit DDF pada crew boat
dari Januari — Desember 2022

Study dan concept design

Gugus Tugas Program Optimasi PHM

* Evaluasi kebutuhan operasi

* Evaluasi keekonomian dan perhitungan
biaya operasi

* Design system Dual Fuel

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

2020 2023
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Persetujuan Concept Design dan

* Persetujuan tdekRig Migas dan * Implementasi DDF pilot dengan 2 Crew
proses pengadaan Boat & rencana pengadaan 2 AHTS DDF

* Concept dan Detail design review * Program replikasi ke Marine unit lain di
dengan R&D BKI lingkungan Pertamina

* Mendukung Usaha Penurunan Emisi Karbon di Kegiatan Hulu Migas.

* Dapat di replikasi di lingkungan Pertamina, K3S, Pemerintah atau
Swasta, Sinergi BUMN

* Menggantikan 50%-80% Solar dengan LNG

* Overal cost saving 25% per kapal

* Proses konversi dilakukan di galangan dalam negri
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IKATAN AMLI FASILITAS PRODUKSI
MINYAK DAN GAS BUMI INDONESIA

PROJECT DDF MILESTONE

Construction,
Installation,
and
Modification

Engineering,
Design, &
Planning

Manufacturing
Conversion

Commissioning
and Trial

Ship

Procurement S s
Certification

Tahap Persiapan Crew Training

Februari 2022 1

* First transfer LNG ke
Cylinder.

* First running DDF
engine conversion.

T\\ September 2022
» DDF workshop

Desember 2021
* Kick-off meeting.

* Proses pengadaan
dimulai

~ Main engine and conversion kit
safety device test (Done)

Main engine running test on board
(Done)

v Fire fighting system test (Done)

Asgustus 2022
* |nstalasi DDF

Alarm and monitoring system test

<

Oktober 2022

* Running Test Engine
Onboard

Gandaria Office Tower, 5th Floor

JI. Sultan Iskandar Muda, Jakarta 12240

November 2022

» Workshop dengan
SHU, Pertagas, BKI,
PHM, dan pihak
terkait lainnya.

converter vessel KCT pertama dengan BKI, (Done)
2022 dimulai. : PHM dan pihak terkait HORK'N
2] lai nnya. PROGRESS

* Inclining test

» Bunkering and LNG Storage
system safety device test

» Emission and pollution test

* Sea trial and performance test
after conversion



SWITCHING FROM CONV
DIESEL ENGINE

2 types of Convertion System :

1.

System bi-fuel
using gas and gasoline fuel in different time.

System dual-fuel

using gas and diesel fuel in the same time, the
system to mixing fuel source with estimate
composition 10%-30% Diesel and 70%-90% Gas.

DIESEL DUAL FUEL (DDF)

Diesel, LSD)

Diesel Fuel
Gandaria Office Tower, 5th Floor
JI. Sultan Iskandar Muda, Jakarta 12240
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e Simultaneous Consumption Diesel Fuel & Natural Gas

* Variety of Gas — Diesel Fuel Ratio ( 50:50, 60:40, 70:30)
* Natural Gas fed through mini LNG regasification

* New concept of Diesel Liter Equivalent (Liter Setara

* In the absence of Natural Gas, engine runs on 100%




ENGINE CONVERSION SCHEN
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OEM Conversion By Engine Maker
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Re-powering with DDF engine

@ o Dipilih untuk DDF
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Aftermarket Converter Kit

AIR COOLER TURBO CHARGER

CLOSING
VALVES

GAS FILTER PRESSURE GOVERNOR

ELECTROMAGNETIC
GASVALVE

DIESEL |}  DIESEL
ACTUATOR PUMP

FLYWHEEL
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Option 1:

Engine model
dependent,
intensive
upgrade required

Option 2 :
Intensive
upgrade required

Option 3 :
Add on unit on
existing engine



CONVERSION ROADN

1. FUEL DECISMOMNM SUPPORT
m O peratonal profile
m Concept design (tank size 8 location)
m Fimnancial assessment (CAPEX, OPEX, pay-
back time and sensitivity analysis)
m Fuesel availability

Basis for investment decision and ocutline
specification

2. COMNCEFPT REVIEWS

m Rewview of engine and tank type sslection

m Concept Design Rewiew

m Rules and regulaticons

m it for purpose and best practice
m Concept HAFI D

Basis for yard/designer negotiations

S. AaPPROWVAL IM PRIMNCIFPLE
m For nowel designs
m For LMNG Ready designs

Basis for contract

A RISK ASSESSMERMNMT

m MA=msessrment of safety level of LIMNG fusel systemm
{mandatory by IMO)

Basis for acceptance by administration

CLASS APPROWAL

Decision Points, PFroceed with the
LMNG option or reot.

.

@ Sertifikat Persetujuan Klas

Sertifikat komponen Klas
NOx technical file
Laporan dan catatan pengujian

Pengujian Mesin

Pengujian sesual  dengan
aturan klas serta standard
IGF Code termasuk juga
pengujian emisi

@ Persiapan Test Bench

CONCEPT DESIGN REVIEW

Infrastruktur bahan bakar LNG
Adaptasi test bech dengan
kebutuhan pengujian sistem
dual fuel di mesin

Proses evaluasi pada
level yang sesuai untuk
memenuhi ketentuan
standar kapal marine
dengan bahan bakar gas
atau bahan bakar lain
yang memiliki titik nyala
rendah

DETAIL DESIGN REVIEW

TKATAN AMLI FASILITAS PRODUKSI

Pematangan proses
tambahan pada level
sebelumnya

Kategorisasi kelompok
komponen dari bagian
desain baru untuk

memenuhi aturan BKI

Pada tahap ini proses

desain disepakati dan

komponen yang akan

dipasang dikapal telah
diidentifikasi dan

disetujui untuk dipasang
diatas kapal

Mesin  yang akan
menggunakan second-hand engine atau
dari mesin di kapal

L7 Persiapan Mesin Konversi

dikonversi  dapat

@ Evaluasi Kondisi Mesin

Dengan melakukan pengujian  sea
trial (jika memakai mesin kapal)
Dengan pengujian di test bed (jika
memakai mesin second-hand)
General overhaul (bila hasil kurang)

@ Desain Sistem Dual Fuel

Desain pipa double wall mesin dan
GVU

Desain kontrol dan safety

Evaluasi part mesin yang dimodifikasi
atau diganti

Bagian terakhir dari
persiapan kapal
berbahan bakar ganda.

Pada bagian ini setelah
approval design
dilaksanakan dan
komponen yang akan
dipasang sudah disetujui

serta pemasangan diatas

kapal dilaksanakan
dengan pengawasan
survey terkait proses
modifikasinya.




PROJECT SUPPORT

INSTALLASI FILLING STATION

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

S
47 PERTAMINA
’ TRANS KONTINENTAL

LNG Station

Degassing System

AAAAAAAAAAAAAAAAAAAAAAAAA
INY.

Marine Units

Power generator

Heavy equipment
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KAJIAN ECONOMIC SENSITIVI
CREW BOAT (10 Vessels) & AHTS (2 Vessels
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MIGAS

O Basec

RESULT 10 Crewboat

ase Saving (5 years contract)
: " . Total Saving DDF 15.1 MMS$
Fuel Daily : : Additional Daily .
Consumption Diesel Price Service ENGErice % saving DDF 38%
Total Saving PHM | 9.71 MMS
o % saving PHM 25%
— O = | o—
£ . RESULT 2 AHTS
e - -40% -20% 0% 20% 40% -80% -60% -40% -20% 0% 20% 40% 60% B0% SaVing (5 vears contraCt)
P Total Saving DDF | 9.04 MMS
% saving DDF 38%
@a Total Saving PHM | 6.5 MMS
% saving PHM 27%
% DDF: 60% LNG consumption
AHTS 4500 L/d Rp. 21,238 700 $/d 15.1 $/MMBTU ICP Price: as per WP&B 2023
CREW 1500 L/d Rp. 21,238 294 $/d (Average 2023- (SRT-0162/SKKME0000/2022/51)
2027\
DBUJIA svet)
(DDF | ECONOMIC ASSUMPTION

(SRT-0162/SKKME0000/2022/S1)

o SATUAN KERJA KHUSUS
PELAKSANA KEGIATAN USAHA HULU MINYAK DAN GAS BUMI
skkmigas (SKK MIGAS)

-4-
Lampiran Surat

LAMPIRAN 2
DAFTAR KELENGKAPAN DOKUMEN USULAN WP&B 2023

Asumsi [ 2024 [ 2025 | 2026 LG:r 2028 2n29i 2030 | 2031 | 2032 2033

Nomor : SRT- 0162/SKKME0000/2022/S1

ICP(USD) | 768 | 73.7 | 7454 | 7481 | 7384 | 7356 | 7343 | 7320 | 7315 | 73.04

Kurs 1 USD (Rp) | 14,750 | 14,750 | 14,750 | 14,750 | 14,750 [ 14,750 | 14750 | 14,750 | 14,750 | 14,750

Jh: WULLUITT IV T IV,

) ICP Price: as per WP&B 2023, 1 Sep 2023 U Diesel price assumption: 21,238 IDR/L

[ Gas price component

* Molecule Price: 11% ICP (Spot price
assumption)

Pertagas Fee :5.37 S/MMBTU
LMAN :0.22 S/MMBTU
PT. Badak op. : 0.56 S/MMBTU

w9 L)% DDF: 60% LNG consumption
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PROJECT VALUE

Sustainability is a dominant PHM beli in alt i LNG replacement for diesel fuel in
challenge faced by PHM, with " € 'el"ez,'” at e{/r‘:‘l_a’: PHM operation is a GAME PERTAMINA SYNERGY by having
COST OPTIMIZATION as one of the solutions ieading to YALLL CHANGER in the Oil and Gas partner with PTK
CREATIONS
key elements industry

2020202

PHM is a SIGNIFICANT PRODUCER LNG as marine fuel is Reduce emission and

INDUSTRIALLY PROVEN, with
of Natural Gas ’
experience Portfolios vailable ENVIRONMENTALLY FRIENDLY

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

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



