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Introduction

PETRONAS

Petroliam Nasional Berhad
(PETRONAS)
Holding company

PETRONAS
CARIGALI

PETRONAS CARIGALI SDN BHD (PCSB)

Wholly-owned subsidiary of PETRONAS <
(Nature of business: Oil and Gas Exploration & Production) ¢ 1 _ L ormul/a
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PETRONAS
Introduction - PETRONAS BUSINESS

CARIGALI
Retailing &
Marketing

Approx. 33,600 employees,
28 nationalities
In over 30 countries

Logistics &
Maritime

Gas Processing
chemicals & Transmission




PETRONAS

PETRONAS — A Global Player
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Our expanding multinational workforce drives PETRONAS’ operatlons in both Upstream

and Downstream Businesses in more than 30 countries*
(Note: Above map indicates only the countries where our global E & P Business are located)

*as of Dec 2007




INDUSTRY RANKING: PETROLEUM REFINING

2007 2007

1. BExxonMobil

2. Royal Dutch Shell

3.BP

4 Chevron

5. ConocoFPhillips 15,550

6. Total 14,765

7. China National Petroleum 13,265

8. PETRONAS 12,863

9. Petrobras 12,826
10. ENI 11,564
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2007
1. PETRONAS
2. Petrobras
3. Rosneft
4. Lukoil




Industry Ranking 2007 — Petroleum Refining P“‘°"“6
World’s Top 10 Most Profitable Petroleum Companies
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ISO 15926 Deployment




Integrated Engineering and PCIM Initiative PETRONAS
- The history

PCIM: PETRONAS Carigali Information Management 01015 Started PCIM Initiative

Published ANGSI Platform
Engineering Data in VFDC

Intelligent PID’s (Sumandak Project Phase )

Implementation of Web Portal (VFDC)

Introduction of Integrated Engineering Tools

Common PDMS Cat’s & Spec’s for all Design Contractors
(first step towards standardisation)

Utilization of PDMS (for Resak Gas Field Development Project)

Proposed Utilization of 3D CAD System




PETRONAS Carigali Information Management PHROMSG
Vision

e

Common
ISO 15926

Reduction Data Model

Engineering Productivity
Excellence Improvement

Structured Data Process

Intetoperability Access and Re-use Optimization




PETRONAS (PCSB) PETRONAS
POSC CAESAR Member

Standard

Data Model

Open & Industry

POSC Application Standards
CAESAR Neutral
Exchange Standards

and Formats

PETRONAS

FIATECH

ISO 15926

Open Standards
for

ENERGISTICS Attributes (RDL)
Classification

Datasheets

Common

Handover Requirements

PETRONAS supports POSC CAESAR, FIATECH and ENERGISTICS

ISO 15926 and Industry Standard Data Model Vision




PCIM Initiative PETRONAS
Opportunities —the PCIM impact on the Life Cycle of our Facilities

ENGINEERING FABRICATION INSTALLATIONPCOMMISIONING

Concept Development

Engineering Efficiency
[ N Y

Working Relations (Contractors & Suppliers)

Information Values

Standardization

Commissioning Efficiency

Handover

Operation Efficiency




PCSB Information Management PETRONAS
PCIM Data Model Pyramid

PCIM Data Model 10 % project specific
Project Configuration
specific

e Structures
e Standards

90 % pre-configured

» Content PETRONAS PCIM Data Model
* Workflows Requirements

e Forms (PCIM Guideline, PTS)

 Formats

myCIS IEA Data Model
(International, National, Industry Standards)

ISO 15926, RDL

PCIM Information Model Benefits:
Neutral, No Customization, Accelerated Implementation




PCSB Information Management
PCIM Information Stack for Integrated Engineering Applications (IEA)

PCIM Solution

PCIM Data Model

(Structure, Content, Workflows, Form, Formats)

Integrated Engineering Application Platform
CAD Application Platform
Database Layer
Operation System Layer

IT Infrastructure

PCIM Data Model
Mandatory for all Vendors and Contractors!

PETRONAS 6




PCSB Information Management Requirements PETRONAS
PCIM Guideline

Information § Information B Information § Information

Document Structured Document
Management jj Data Models §Content/Form

o3 o3 v v v

PCIM Guide

Standardized Information Specification for Vendors and Contractors

Managementll Systems Technology | Handover

based on ISO 15926, PETRONAS Technical Standards (PTS)
(Processes, Structures, Data Models, Content, Forms, Formats)

v v v

Information Design EPC/I/C

Information
Service
Provider

Production
Sharing
Contractors

System Consultants/ Contractors
Vendors Contractors Fabricators




PCIM Initiative
Main Objective for Integrated Engineering

PETRONAS 6

« 2D data centric Engineering
— FEED
— Process
— Electrical
— Instrumentation & Control

« 3D data centric Engineering
— Plant Design
— Structural Design, Civil
— Piping Analysis

* Integration between 2D — 3D Engineering

— XML Data Exchange (ISO 15926)
— XML Data Model Comparison

e Document Centric Business Process

Process

Electrical

Instrumentation

Piping Design

Plant Design

Structural Design

myCIS PCIM
ISO 15926
Central
Data Model

Data Model
Comparison
ISO 15926

3D
Plant Design
Central
Data Model

=z



PETRONAS (PCSB) PETRONAS
ISO 15926 XML 3D Data Exchange

1ISO 15926 3D-Data Model Translation

- | e
ISO 15926
P
Data Exchange
Infrastructure
el
(Interface)

3D PDS I—} I 3D PDS

ISO 15926
XML Archive




PETRONAS (PCSB)
ISO 15926 XML 2D Data Exchange

PETRONAS 6

ISO 15926 2D-Data Model Conversion

R
PID

i —
o, —
e, —

2D SP PID I —l

ISO 15926
XML
Data Exchange
Infrastructure
XMpLant
(Interface)

ISO 15926
XML Archive

2D AutoPlant

PID

2D PlantSpace

PID

I 2D VPE PID

I 2D PDS PID
I 2D SP PID




PETRONAS (PCSB) PETRONAS 6

Overview - Information System Integration and Interoperability

Integrating Applications

ERP
O&M O&M
Doing

Material Project Applications
Management Management

ERP Exchange Infrastructure

Enterprise Engineering O&M Enterpr.ise
Portals Portals Portals Informing
Applications

Data .. Document
Viewin
Warehouse J Control

Integrated
3D Engineering
Integrated Integrated Doing

Engineering 1SO 15926 Engineering Applications

Data Model

2D Comparison




General Requirements by PCIM PETRONAS
on Information Systems

General Requirements by PCIM on Exchange Infrastructure -
Information Systems
¢

- Software Vendor neutral (no preference)
« Common PCIM Data Model Warehouse Control

« Common PCIM Break Down Structures 20 Comparison 3
Integrated Integrated

Engineering IS0 15926 Engineering
« Common Exchange Formats (XML)

* Neutral Archive Formats (XML)

e Interoperability between all Information
Systems




PETRONAS (PCSB) PETRONAS
Overview - Information System

mySAP ERP SAP XI PCIM OM
Enterprise Resource Planning ISO 15926 XML Exchange Infrastructure Operation & Maintenance

PCIM MM PCIM PC

Material Management & Logistic Project Control Management

mySAP NetWeaver EP IEDC Portal VFDC Portal
Enterprise Portal Engineering Portal O&M Portal

PCIM WH PCIM VI PCIM DC
ISO 15926 Technical Warehouse 2D/3D Viewer Document Management &Control

PCIM FD PCIM XM PCIM PD
FEED XML Comparator 3D Plant Design
PCIM PR PCIM DM PCIM SD
Process ISO 15926 Data Model 3D Structural Design

PCIM IN PCIM CE PCIM PS
Instrumentation ISO 15926 Class Editor Piping Stress

PCIM DH
Datasheets & Hookups

PCIM EL PCIM XI PCIM PA
Electrical ISO 15926 XML Exchange Infrastructure Piping Analysis




PCSB Integrated Operations Initiative PETRONAS
(Inspired by F1 Technology)
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PCSB Integrated Operations Initiative PETRONAS
(Smart Field)

. - F-II
Our definition:

-

: An 0|I/gas field capable of selfefnttormg and—cuntro
e remotely in real tlmeto facilitate productlon operatlon

T

Photo: Angsi Platform operated by PCSB




PETRONAS 6

OUR OPERATIONAL VISION.......

SMART FIELD OPERATION CENTRE
IN PETRONAS TWIN TOWERS
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Our existing facility......

-

PETRONAS 6
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PViC&Engingening collaboration centre, where
€l Geoscientists discuss and decide

=

PETRONAS Visualisation Centre (PViC)
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Towards SMART Field Operations PETRONAS

(PCSB-Domestic Operations)

Control room
offshore

L. 2 o ; I.'J__E r’“!n---g__@fﬁ!l;

S "' T "t Consultancy
xlernal experts Vendor Supports
Remote (on demand)
. Parts Management
collaboration room
(on demand) Photos courtesy of Energistics and PETRONAS




Integrated Engineering & Operations PETRONAS

(PCSB- Domestic capital projects and operations)

Satellite links
(Petronet)

Kuala Lumpur

Dial-up
connection
Design Consultant’s Sarawak Operations

offices

=z



Towards Integrated Engineering and Operations PETRONAS

(PCSB-International Operations)

Satellite

Note:
Locations which are
100% operated by
PETRONAS

Drilling operations worldwide are
monitored in real-time via RTO
(Real-Time Operations) System.

Indonesia




PCIM Initiative & 1SO 15926
Ongoing Activities

PETRONAS

. PCIM Datasheet Standards

— Harmonizing and Standardizing PETRONAS Carigali Datasheets
based on IDS

— 1SO 15926/RDL Attributes and Classification for PCIM Datasheets

. PCIM Schematics Standards

— Harmonizing and Standardizing the form and format for P&ID’s
based on ISO 15926/XMpLant Requirements (Pipe, PipeSegments
etc.) to enable 2D-3D Data Model comparison

. PCIM 3D Standards

— Harmonizing and Standardizing the 3D Data Model Structure based
on ISO 15926/XMplant Requirements (Pipe, PipeSegments etc.) to
enable 3D-2D Data Model comparison

. PCIM ISO 15926 Classification Standards

— Harmonizing and Standardizing the 1ISO 15926 Classification for
Engineering Portal (VFDC) and the Engineering tools

. PCIM Full-scale Application in Capital Project

— Tangga Barat Gas Field Development and Kumang Field
Development (ongoing).




PETRONAS
Conclusion

1ISO 15926
facilitates PETRONAS (PCSB)
In implementation of
Integrated Engineering
towards realising its vision in ~'

SMART Field Operations N, e buidour fure on s

legacy of
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PETRONAS 6
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