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CEFS PIC Pengerang Integrated Complex ez

PIC Plant Overview & Simplified Process Flow
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RAPID facilities with its associated facilities will form Pengerang
Integrated Complex (PIC) which occupies 6,000 acres in Pengerang, Johor
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RAPID project is the largest investment of PETRONAS in

Downstream with highly integrated design

In)

LPG and
Maphtha

Refinery capacity of 300,000 bpd &
steam cracker combined
production of more than 3 million

olefins as feedstock to
petrochemical plants

RAPID will produce
3.6 million tpa of
petrochemical product and

220,000 bpd of petroleum

. product by 2019

RAPID Associated Support Facilities

Commodities

——-

Differentiated
#

Specialty
‘ Chemicals

= Centralised utilities & facilities

f

300,000 BPD

of Crude Oil

to support RAPID
= Generation and distribution of
utilities for RAPID users

Dedicated facilities for RAPID import,
feedstock storage and evacuation of
products.

# 58 tanks (votal capacity for 1L3mil ton
of patroleum, 0.2mil ton of
chemicals

1 jetty (5 petrcleurn berths, 5
chemical berths and 2 LNG berths)

Supply of raw water for RAPID @230
MLD to RAPID

' |ntake station

* Dam [main & saddle dam)

» Booster Pump Station

*» Terminal Reservoir

* BBkm of pipelines

Generates power and steam and
supply for RAPID:

s Power > 1,220 MW

= Steam 1,480 tph

Provides primary gas supply to RAPID

and PCP.

» LNG regasification umnit

» 2 x 200,000 m® LNG storage tanks

» Send out capacity of 3.5 MTPA of
natural gas

» Export facility

Supplies O, and M, to RAPID:
# O, at =1500 tpd
*M, at=1300 tpd




RAPID is designed with Refinery processing capacity of 300 kbd & produces
>3 million tpa of Petchem products

- q“'w 400 ktpa
RAPID key design Ethylene & propylene K
features: - ~
1,650 ktpa
« Fully integrated, (" ) F
molecules upgrade & o
. i )
+ Heavy and high
sulfur crude (3.15
wt%) processing s J
" ™ |
« Product value d 1 17
upgrade in petchem &.}Q 314 ktpa
« Upgrade refinery > < e '
bottom to gasoline ] nither —
and distillates - J e
28 \ " >
Gasoline 98 kbd

Jet Al 28 kbd
. Diesel 88 kbd
b .m ‘;,' QOil 5 kbd
E=Sulfur 458 ktpa

300,000 bpd \ )




General Information

1. List down the nine (9) main companies/CEFS PIC Members.
I PETRONAS Refinery & Petrochemical Corp. Sdn Bhd
ii. Pengerang Power Sdn Bhd
iii.  Pengerang Gas Solution Sdn Bhd
iv. Pengerang Refining Company Sdn Bhd
v.  PRPC Utility & Facility Sdn Bhd
vi. Pengerang Petrochemicals Company Sdn Bhd
vii. PETRONAS Chemicals Isononanol Sdn Bhd
viii. Pengerang Terminal (2) Sdn Bhd
ix. Pengerang LNG(2) Sdn Bhd

2. Please explain ISBL and OSBL
* ISBL = Inside Battery Limit (within operating plant unit boundaries e.g. CDU)
« OSBL = Outside Battery Limit (outside operation plant boundaries).

If the fire equipment lies inside the ISBL, it is within the jurisdiction and responsibilities of
the respective plant units. If it is located on the outside, it is managed by the Common
Service Facilities, PRPC (UF).
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Covering Area by CEFS PIC Main Station

1. Pengerang Refining Company Sdn Bhd 3. PRPC Utility & Facility Sdn Bhd
v" Refinery Cracker (RC) v' RWTP (PRPC Water)
« ArealA - FOS, CDU & SGP « Aerator
« Area 1B - Finishing Product *  Clarifier
(DHT / NHT / CNHT / CCR / KHT) - Fitter

« Area 2A — Atmospheric Residue Chemical & Chlorine Building

* Area 2B — Residue Fuel Catalyst Cracker
. Area 3A - Sulphur Unit 4. Pengerang Terminal (2) Sdn Bhd
« Area 3B — Tank Farm v PT2SB

* Tank Farm-Petroleum

* Tank Farm-Petrochemical

Sludge Treatment Plant

2. Pengerang Power Sdn Bhd

v' Pengerang Cogen Plant (PCP) " Jetty
«  Steam Turbine Generator 5. Pengerang LNG(2) Sdn Bhd
* Gas Turbine Generator (GTG) units v RGT
* Heat Recovery Steam Generators (HRSG) e Tank

* PCP Switchyard
+ Gas Conditioning Skid
+ 16 Cells Cooling Tower

* Process Area & Chemical Storage

«  Water Treatment Plant
e Tank Farm
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Plot Plan Covering Area by CEFS PIC Maln Station
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Covering Area by CEFS PIC Satellite Station

1. Steam Cracker Complex: Package 5
i. Steam Cracker Unit (SCU)

ii. Pygas Hydrogenation Unit (PGHT)
iii. Butadiene Extraction Unit (BDU)
iv. Benzene Extraction Unit (BZU)

v. MTBE / IBU

2. Petrochemical Complex:

i. Linear-Low Density Polyethylene (LLDPE ). Package 6A
ii. Polypropylene (PP) : Package 7

iii. Ethylene Oxide Ethylene Glycol(EOEG) : Package 11
iv. High Density Poly Ethlene (HDPE) : Package 27

3. Automated Storage Retrieval System (ASRS) : Package 12A (Product Warehouse)
4.C4 iNA Flour Isononanol : Package 29

5. Air Separation Unit (ASU)

6.Effluent Treatment Plant (ETP) : Lot 87

& 7.Solid Product Jetty (SPJ)



Plot Plan Covering Area by CEFS PIC Satellite Station
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Simplified Process Flow Overview
1. Refinery Cracker (RC)

2. Pengerang Cogeneration Plant (PCP)

3. Raw Water Treatment Plant (RWTP)

4. Pengerang Terminal Two Sdn. Bhd. (PT2SB)

5. Regasification Gas Terminal Two (RGT2)

6. Steam Cracker Complex

/. Petrochemical Complex

8. Automated Storage Retrieval System (ASRS) : Package 12A (Product Warehouse)
9. C4 INA Flour Isononanol : Package 29

10. Air Separation Unit (ASU)

11. Effluent Treatment Plant (ETP) : Lot 87
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1. Refinery Process Flow Overview

|:| Non-licensed units

|:| Licensed units FR Naphtha FR Naphtha to
Steam Cracker

Sweet Gas & Sour of Gas
. » scp LPG to
Steam Cracker
= SR Naphth
Pre Heat Cold aphtna
(NNF) ) »| NHT [ CCR —»5> Euro IV Mogas
Crude Desalted
Kerosene
Pre Heat Hot T »| KHT ™ Jet A1/ DPK
Furhace Diesel / AGO
E IVM/ V
} > > t—»| DHT =
Column T Diesel
RGT
CNHT Slurry Qil/
NG AR »| ARDS | | RFCC »  FuelOil
P14 ] Mixed C4 &
‘ Sour Sweet - Propylene
HPU HCDU LPG l LPG to Petchem
ROG, Propane
LTU » to Steam Cracker

Pethchem |- | ARU ->

SRU = | Lssu |=»| ssU |=| Solid Sulphur

-
Process -> SWS
Area

nternal




2. PCP Process Flow Overview

RGT2
Metering Station

Gas Conditioning Skid

(Pre—Heating)

¥

Gas Turbine
Generator (GTG)

4

.

Legend
C—D GaslLine

@® Steam Line

3 Electrical

N

Switch Yard
(275 kV)

[ SteGaer:e-l;_l;::Irne ]‘[ Steam Export Line ]

)

e

Reliable
Supply

+ To meet steam and power requirements of;
« RAPID: Power-620 MW

Steam - 1250 tph (maximum)
« TNB: Power - 400 MW to 600 MW




INTAKE WORKS AT SG. SEDILI BESAR SELUYUT DAM & SELUYUT BOOSTER

T e

PUMPING STATION TERMINAL RESERVOIR AT BKT. PANJANG
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4. PT2SB Process Flow Overview

Tank Farm
(58 Storage Tanks)

37 Storage Tanks
for external
customer

e



5. RGT2 Process Unit Overview
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EE

LNG Storage Tank

2 units {2 x 200,000 m3 each)
2 units In-Tank Pumps

2 units Re-loading Pumps
(each tank)

Marine Loading Arm

4 units (2 liquid, 1 vapor, 1 hybrid)
Un-loading Rate : 14,000m3/hr
Re-loading Rate : 5,000m3/hr

Interﬂgzs

Internal

-

-

Reqasification Unit

BOG Condenser HP Pumps

HP Pumps

~

= p

L 4

PCP /
»
PGU

/

LNG Tank

LNG

carrier medium

Sea water as heating

Regasification Unit

4 units HP Pumps

4 units ORVs

3 units BOG Compressors

ORYV (Open Rack Vaporizer)

Metering
Station

Natural
Gas

Temperature : -160'c



6. Steam Cracker Process Flow Overview

en gine coolant

Raw N atural > » Methane

Ethylene polyesters

polyvinyl chloride

prapylenegycd

Praopylene polyol

Butames

epoxyresins

—> polystyrenes
Benzene »  polyurethanes
X —> nylons
Petroleum 7 Butdiens
Refinery
4 Byproducts

Produ ced by cracking any of the opional feeds
Produced only by cracking any of the liquid feeds




7. Unit: Flexi HDPE

* Production capacity: 400 KTPA of HDPE

« Using Hostalen “Advanced Cascade Process” (Hostalen ACP) process technology

» Slurry cascade process with three (3) stirred polymerization reactors in series

Hydrogen

Butane
Storage
Feeding

Ethylene

Avant
Catalyst

Hexane

Ethylene
Purification

Catalyst
Preparation
& dosage

Teal
Unloading
Tank Farm

>

Inter E

Activator
dosage

Hexane
Mother
Liquor
Tank farm

Butane

Recovery

Powder Powder
Separation Drying

Off Gas

System

Powder
Purification

Powder
Storage

Addictive

Gas
Combustion
Cracker unit

Extruder &

Blending

Addictive
& MB

Hexane
purification
& butane 1

recovery

Waste
Water
Treatment

HDPE
Logistic
center

ETP

Wax
(big bag)

Disposal




8. Ethylene Oxide Ethylene Glycol (EOEQG)
Production of ethylene oxide and ethylene glycols
wherein ethylene and oxygen are reacted together in

the presence of a catalyst comprising of silver

supported on alumina.
The ethylene oxide produced is reacted with water

to produce ethylene glycols. B eSS
- i Chilled Water

9 Package

Process Flow Overview

- :
o) > o2

Recovery unit

EO _[ : -
Reaction unit

Utilities Unit
(Chill Water Package)

MEG

DEG
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9. Linear-Low Density Polyethylene(LLDPE)
Ethylene are converted into LLDPE in the Fluidized Bed Reactor using 3 types of catalyst (HPLL, NOVACAT or SDX).

PENTANE i Degasser
o
TANK FARM . [Purge Column
BUTENE / b
\ ‘*‘m"t

Polymerization Process Flow Overview

HEXANE

H2 POLYMERIZATION «
DISTRIBUTION REACTOR (Catalyst + Co Catalyst)
HYDROGEN

DEGASSING

SEPARATOR

2

Polymerisation
g~ Unit
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ECOVERY PROCES

,
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PURGE COLUMN

,

EXTRUTION
(Extruder)

!

DRIER
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E
,

PELLET BLENDER /




10. Polypropylene (PP)

Polypropylene Spheripol Plant produce propylene homo polymers while Polypropylene Spherizone
produce Polypropylene homo polymers, random copolymers, impact polymers and terpolymers.

Polymerization Process Flow Overview

RECOVERY PROCESS \

-< R \ m
PROIPYHANE . POLYMERIZATION STEAMING & EXTRUTION
PURIFICATION REACTOR (Catalyst . DEGASSING DRYING .
o / + Co Catalyst) (Extruder)
TANK FARM BUTENE
DISTRIBUTION H2
HYDROGEN BAGGING

(PP = 25kg /

1tonne)
\ J

Pellet
ggjr:a(;geenlzatlon & I ’ : Unit 3315 —
¢ g SPZ Plant

Common &
Utilities




11. C4 INA Complex
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12. Package 12A : Product Warehouse (Internal)

Packed bags from Polymer plant to be delivered in containers to domestic and export.

> Domestic
Lab
Bagging ASRS Stelaiellaflr Export
; Yard
Warehouse;
PCG  PRPC UF Johor Port PCML
(Owner) ' (Owner Operator) | (Operator) | (Logistic)

Bagging
Machine

e



13. Air Separation Unit (ASU)

ASU plant is designed to meet plant reliability of 99.5% &
product availability of 100%

+ Design Capacity:
» Oxygen = 1430 TPD

» Nitrogen = 780 TPD

* 2 x50% train
configuration

» Individual liquid
product storage
facility for Oxygen
and Nitrogen

Hazard / Risk

* Electrical Fire at switch room, equipment or building
» Brake fire of Liquid Nitrogen Tanker
* Diesel fire at Diesel Generator Set

e Transformer Fire (HV or LV)

*  Oil spill fire during Main Air Compressor & Nitrogen Compressor
system commissioning, from transfer activities or leak of oil

* Electrical fire at Main Air Compressor, Nitrogen Compre
motor or LRS

ssor HV

ASU Simplified Process
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