Brief Description

We are process management consultants serving the process industries which include refineries,
petrochemicals and power plants. We assist our customers to squeeze profits by identifying process and
energy efficiency improvement measures.

Potential for improvement usually exist in plants which significantly deviate from design point or in plants
which do not have efficiency driven condition monitoring maintenance programs.

Going back to basics, reviewing your plant against design and by implementing the appropriate performance
monitoring systems, we help to identify improvement opportunities and prioritize operational and predictive
maintenance measures in a continuous manner.

We have extensive technological and operational experience in the process and power industries. This puts
us in a unique position to work with our customers on plant redesign aspects as well as operational and
maintenance excellence.

Our project involvement with customers are also always accompanied by significant technology transfer after
which the plant engineers are equipped with new knowledge and tools to be more proficient in their jobs
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Company History & Current Organisation

Started up in 2001, ACTSYS Process Management Consultants Pte Ltd are a group of experienced
engineers with process, maintenance and operating experience in the refining, power and petrochemical
industries.

We are a Singapore based company operating regionally.

MD FOUNDER

Norman BM Lee
Principal Consultant

Academic Qualifications
- Imperial College BSc (Chem Eng) 1st Class Honours
- Imperial College MSc (Chem Eng)

Professional Qualifications
Chartered Engineer (since 1989), Member of The Institution of Chemical Engineers (UK)

26 Years of Experience

British Petroleum International plc
Shell Eastern Petroleum Pte Ltd

Shell UK Qils plc

Shell Nederlands Raffinaderij bv

Shell Global Solutions International bv

BUSINESS ASSOCIATES

MECIP Global Engineers Inc Oil & Gas Project Engineering

GE Energy Plant Performance Software Power Plant Simulation & Modeling Systems
PT MTS Indonesia Maintenance Technology Services

SEAS Sustainable Energy Association of Singapore
DNV Management Consulting (Shanghai) Limited Energy Efficiency Services for Power Plants

and Process Industry in Greater China

BUSINESS ACCREDITATION

With effect from 26 October 2005, we are a Nationally Accredited Energy Service Company for the Power,
Refining and Petrochemical Industries under Singapore National Environmental Agency - Energy
Sustainability Unit

PAID-UP CAPITAL

S$ 100,000.00
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PROJECTS UNDERTAKEN BY ACTSYS
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TPGS Green Energy Pte Ltd
Senoko Energy Pte Ltd
Senoko Energy Pte Ltd

Kuraray S’pore Pte Ltd
SembCorp Cogen Pte Ltd
Senoko Power

Power Seraya

Tuas Power (Ongoing)

Tuas Power (Ongoing)

MTBE Malaysia Sdn Bhd

MTBE Malaysia Sdn Bhd

Teknik Janakuasa Sdn Bhd

Prai Power (Malakoff)
(Ongoing)

Senoko Power

Power Seraya

Power Seraya

Central Utility Facility (CUF),
Petronas Gas Berhad

Prai Power (Malakoff)

Tanjung Bin Power (Malakoff)

Power Seraya

Paiton Power Plant, Jawa

Singapore
Singapore
Singapore

Singapore
Singapore
Singapore

Singapore

Singapore

Singapore

Kuantan,
Malaysia

Kuantan,
Malaysia

Malaysia

Malaysia

Singapore

Singapore

Singapore

Gebeng,
Malaysia

Malaysia

Malaysia

Singapore

Indonesia

Energy Audit

Energy Audit

Feasibility
Study

Enery Audit
Performance
Monitoring
Performance
Monitoring

Performance
Monitoring

Performance
Monitoring
Utilities
Optimization

Energy
Management

Performance
Monitoring

Performance
Monitoring

Efficiency
review

Performance
Monitoring

Performance
Monitoring

Feasibility
study

Training

Training

Energy Audit &

Performance
Monitoring
Performance

2010
2010
2010

2010
2010
2009

2009

2004-
present

2005-
present

2008

2008

2008

2007 -
present

2007

2007/8

2007/8

2006

2006

2006

2005

2005

To study alternative operating modes at ISK
Singapore Cogen Plant

Energy Audit of CCP2 before and after the
major inspection in Dec 201 — Jan 2011
Energy Audit of CCP5 before and after the
major inspection in Jul-Sept 2010

Feasibility Study for Cogen Plant at Kuraray

Energy Audit

Performance Monitoring Study for the 3x
Alstom combined cycle plants

Performance Monitoring Tools and Training for
stage 1,2 & 3 Steams Units

Performance Monitoring of Combined Cycle
Blocks | & Il (2 x 367 MW) — Project being done
from 2004 onwards and the contract signed till
the end of 2009.

Performance Monitoring of Combined Cycle
Blocks Il & 1V (2 x 367 MW) for all 12 months in
20009.

Online Advisory Utilities Optimization System to
Optimize Boiler loads and Choice of Turbine /
Motor driven Utilities Pumps and Compressors
Implementation of online system to measure
energy performance and provide operational
targets

Performance Monitoring services on
Thermodynamic — The O&M service provider to
Teknik Power and Utilities plants in Malaysia,
South East Asia and Middle East

Performance Monitoring of Combined Cycle
Block (1 x 370MW)

Efficiency review of Combined Cycle Unit # 3 (1
x 360 MW) to check the performance before
and after maintenance.

Performance Monitoring of 2 x 250MW Steam
Plants

Performance Monitoring of Combined Cycle
Blocks 10 & 20 (2 x 370MW) for all 12 months
in 2007.

Feasibility Study to check the techno-
commercial feasibility of an energy saving
option to reroute the condensate line in this
central utility facility.

Training Module on Combine Cycle Plant
Energy Balance Principles and Hydraulic
Calculation Basics.

Training Module on Coal Fired Plant Basic
Principles and Thermodynamic Modeling
Aspects

Orimulsion fired Steam thermal power plant (1 x
250 MW) Energy Audit & Plant Efficiency
Performance Monitoring Program

2x400 MW Coal Fired Steam Plant Efficiency
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Timur, Pembangkitan Jawa Monitoring Program
Bali (PJB)
. Asset Optimization Program Seminar —
=y M.TS UEERERES G Indonesia Training 2005 Presentation on Plant Efficiency Performance
Solutions) S
Monitoring Program
. Feasibility Feasibility Study of Thermal Energy Storage
Tuas Power Singapore Study 2004 System
Combined Cycle Plant Maintenance
Muara Karang Power Plant, Performance Optimization Program: Plant Efficiency,
Jakarta, Pembangkitan Jawa Indonesia Monitorin 2004 Performance Monitoring & Maintenance at
Bali (PJB) 9 2x200 MW Steam Plant and 500 MW (3+3+1
Combined Cycle Plant)
Performance Implementation of GE Enter Efficiency Map
Gulf Electric NongKhae Thailand Monitori 2004 Online Performance Monitoring & Optimization
onitoring
System
Gresik Power Plant, Gre_S|k . Performance 2x200 MW Steam Plant and 480 MW 3+3+1
Sawaylimurgembangxitan Indonesia Monitorin 2000 Combines Cycle Plant Efficiency Program
Jawa Bali (PJB) 9 y y Frog
Performance Implementation of GE Enter Efficiency Map
Gulf Electric Samutprakarn Thailand Monitori 2003 Online Performance Monitoring & Optimization
onitoring
System
Nanvana Technoloaical Mechanical Engineering Course Energy
yang 9 Singapore Training 2003 Conversion Module — Practical Application of

University

Electricity Generation

Thailand

Training

2002

Thermodynamic Simulation Software
Providing training on power plant

Authoriti of Thailand iEGATi thermodinamic simulation tool GatecicIeTM.

Refinery and petrochemicals

Provision of plant information
enhancement for EMS. The project will

] Energy ; : ;
=t L et il i ngnu, S e 2010 make .ava|lable online Ene_rgy Indices and
M'sia System associated Energy Operating Parameters.
An online utilities optimization system will
also be implemented
Petronas Amonia Sdn Bhd T'ganu, Sltuathnal Situational review for PASB energy
S Analysis 2010 ;
(PASB) M’sia - management system project
Review
Utilities Cogen Performance Monitoring System and
. Optimization Online Advisory Utilities Optimization System to
gggo;r?j PrizpEen skl mg::k;’a and 2010 Optimize GT/HRSG and STGen Load and
Y Performance Choice of Turbine or Motor Driven Utilities
Monitoring Pumps and Compressors
Provision of services for design, supply,
Bintulu Energy 2009- delivery, installation, configuration, testing and
ABFSB ! Management commissioning of plant information
Malaysia 2010
System enhancement (PIE) energy management
system
. Implementation of online system to measure
Propane Dehydrogenation Kuantan, Energy - )
Unit Malaysia Management 2009 te:rzg)s/ performance and provide operational
. - Online Advisory Utilities Optimization System to
Propane Dehydrogenation UL, Ut'“.t'e.s . 2009 Optimize Choice of Turbine / Motor driven
Unit Malaysia Optimization

Utilities Pumps and Compressors
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Petronas Penapisan Melaka
Sdn Bhd

ABF Sdn Bhd

EMSB

MTBE Malaysia Sdn Bhd
Petronas Management
Training Sdn Bhd

Petronas Penapisan
Terengganu Sdn Bhd

Petronas Penapisan
Terengganu Sdn Bhd

Petronas Penapisan
Terengganu Sdn Bhd

Keppel Engineering Pte Ltd,

Petronas Penapisan
Terengganu Sdn Bhd

Petronas Penapisan
Terengganu Sdn Bhd

Reliance Refinery Jamnagar

Petronas Management
Training Sdn Bnd

Pertamina Cilacap Refinery

Pertamina Balongan Refinery

ThaiOil Sriracha

Melaka,
Malaysia

Sarawak,
Malaysia

Terengganu
Malaysia

Kuantan,
Malaysia

KL,
Malaysia
Terengganu
Malaysia

Terengganu
Malaysia

Terengganu
,Malaysia

Singapore

Terengganu
Malaysia

Terengganu
Malaysia

India

KL,
Malaysia
Indonesia
Indonesia

Thailand

Utilities
Optimization

Situational
Analysis
Review

Energy
Management
Review
Energy
Efficiency
Review
Process
Training

Oil Movement
Optimization

Energy
Management

Feasibility
Study & Basic
Engineering

Energy
Efficiency

Energy
Management

Energy
Efficiency
Review
Feasibility
Study
Energy
Efficiency
Review

Energy
Efficiency
Review
Feasibility
Study
Feasibility
Stud

2009

2008

2008

2007

2006

2006

2005-06

2005-06

2005-06

2005

2005

2003

2002

2002

2002

2001

Online Advisory Utilities Optimization System to
Optimize Cogen, Boiler loads and Choice of
Turbine / Motor driven Utilities Pumps and
Compressors

Implementation of online Energy Management
System which will link high level management
energy performance KPIs to energy operating
parameters for operational guidance

Energy Management System Review

Energy Management System Review

Energy Conservation Course

Oil Movements Performance Enhancement
Study

Online Advisory Utilities Optimization System to
Optimize Boiler Loads and Choice of Turbine or
Motor Driven Utilities Pumps and Compressors
Feasibility Study and Basic Engineering
Package for Debottlenecking of Crude
Distillation Unit

Project Involvement to Install Flue Gas
Treatment Plant at Tuas Incineration Plant,
Singapore

Refinery Energy Management System —
Implementation online system to measure
energy performance and provide operational
targets

Energy Management System Review

Feasibility Study Utilities Optimization System

Energy Efficiency & Utilities Reliability
Inventorisation

Energy Efficiency & Utilities Reliability
Inventorisation

Feasibility Study Utilities Optimization System

Feasibility Study Utilities Optimization System

Ministry of Environment

Ministry of Environment

Singapore

Singapore

Energy Cost Reduction

Training

Energy Policy

2002
2002

NEEC Seminar Presentation Energy
Management at the Workfloor

Energy Audit Scheme Framework
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Vopak Terminals S'oore Pte Energy and Energy and Utilities assessment for Vopak
Lt dp P Singapore  Utilities 2010  Storage terminals at Sebarok and Sakra
Assessment
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NATIONAL ACCREDITATION CERTIFICATE
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erltftcale a/

ceredilaliorn

Registration: ESU/ESCO/2009/F003

Type of Accreditation
Full Accreditation

Level of Energy Audit

Level Il

Facility Type

Others: Power Plants, Refinery and
Petrochemical Industries

This Accreditation
Schema is supported by:

This is to acknowledge that

ACTSYS Process Management
Consultants Pte Ltd

has been accredited and registered to provide
energy auditing services at the level and facility
type stated above.

This certificate is issued on 08/05/2009 and is
valid until 07/05/2012

//(

ENERGY
MARKET
AUTHORITY

Chairman
Accreditation Committee
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School of Mechanical & Production Engineering Nanyang

50, Nanyang Avenue, Singapore 639796, Tol:65 790 5487 Fax65 7954623 Emal: mwhkehan @ niu.edu.sg Techaologital Universiy
Your ref
Our ref

14 April, 2003

To

Mr Norman Lee

Principal Consultant

Actsys Process Management Consultants
194 Serangoon North Ave 3

3rd Floor Avi-Tech Building

Singapore 534359

Dear Mr Lee

On behalf of the School of Mechanical & Production Engineering. [ would like to thank you for
conducting an informative and interesting Guest Leclure and hands-on session on "Computer aided
Performance Analysis of Power Plants” as part of the Final Year subject "Energy for a Sustainable
Future”. The lecture was very well received and appreciated by the staff and students who were
present.

Yours truly,

nl v
\) 52

Associate Professor Chan Weng Kong
Head, Thermal & Fluids Engineering Division
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Date: 28 September 2005

To:  ACTSYS Process Management Consultants Pte Ltd
4 Tuas Avenue 5
Singapore 639331

Kind Attn: Mr. Norman B.M Lee

Dear Sir,

Ref: Performance Monitoring of PJB Gresik CCP Block 2 and Steam Plants 3 & 4

We would like to show our appreciation for the sincere effort of ACTSYS in the
performance monitoring study and system set-up conducted for our client PT PIB at their
Gresik Power station for CCP Block 2 and Steam Plants # 3 and #4 under the service
contract dated 5 August 2004. We also acknowledge that the results generated in the
analysis are useful for the improvement of energy efficiency of their plant performance.

Yours faithfully,

Hendro Purwanto

Technical Director

PT. MTS Indonesia

12" FI. Wisma Standard Chartered Bank
JI. Sudirman Kav 33A

Jakarta 10220 — Indonesia

Ph T4+6221 5719111
Fax T 46221 5721077
www.mis-indonesia.com
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Our Vision i v

To be a premisr player in the cnergy and vtilities market

O Mission vy Juas
To gxcel in the generation, trading and supply of eleciricity and other /m
ulilities through leading-edge technologies and world-class practices
and to enhance stakeholders' value

Reg No: [995021166G
28 Sep 2005

ACTSYS Process Management Consultants Pte Ltd
4 Tuas Avenue 5
Singapore 839331

Attn: Mr. Norman B.M Lee
Dear Mr Norman
Ref: Performance Monitoring of CCP # 1 and 2

We would like to acknowledge ACTSYS's contribution in helping Tuas
Power Ltd to achieve better energy efficiency in our gas fired combined cycle
ptants. ACTSYS has been engaged by Tuas Power Ltd to conduct performance
monitoring study for the Combined Cycle Plant # 1 and 2 at Tuas Power Station
under the Service Contract No PO-SO 2004700346 - 26.03.2004. The study has
identified the possible energy losses in the power generation cycle and the
findings are useful for the improvement of energy efficiency of our plant
performance.

Thank you

Yours faithfully,

Lo,
Lau Tai Hwee

Vice President (Generation)
Tuas Power Ltd

Tuas Power Ltd 111 Somerset Road, #12-02 Singapore 238164 Tol: (65) 6838 6700 Fax: (63) 6732 0223
W WL IURSPOWET COIRLER
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PETRONAS

PENAPISAN

TERENGGANU

PETRONAS PENAPISAN (TERENGGANU) SDN. BHD.

Date: 6" October 2005

To:  ACTSYS Process Management Consultants Pte Ltd
4 Tuas Avenue 5
Singapore 639331

Kind Attn: Mr. Norman B.M Lee

Dear Sir,

Ref: Energy Management System Review

We acknowledge the work done by ACTSYS in the Energy Management System Review
conducted for KRI/KR2 plants under the service contract No PO Number / Date:
4500343447 / 21.03,2005,

Yours faithfully,

|
|
| -

-

Sazé!i_.ramuh——‘f
Senior Manager, Technical Division

PETRONAS PENAPISAN (TERENGGANLU) SDN BHD

WwIOFFICIAL

, FUEL SPONSOR

KUALA LUMPUR 98

1
——d

A wholly-owned subsidaery of PETRONAS

24300 KEATIH, KEMAMAN, TERENGGANU. TEL: 09-6271244 CABLE: PENAPIS KEMAMAN TELEX. PETHEF MA 5158 FAX: 05-8271634 & 095271364
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Certificate of Attendance

The Organizing Committee of

1-Day Seminar of Asset Optimization Program
appreciates the participation and support

Normarn L.ee
as gpcaﬁtr

Topics:

v'Aligning Corporate Strategic Goal with Asset Optimization initiatives

v'Integrated Business Process, WP&C, Efficiency and Reliability Improvement

v'How to measure improvement & harvest tangible benefits from improvement initiatives
v'Case studies on Asset Optimization implementation within Asset Intensive Industries

Grand Hyatt Hotel — Jakarta, November 29'", 2005

PRESIDENT DIRECTOR
ORGANIZED BY:
PT MTS INDONESIA 3 _
“Asset Management Excellence * CAILENDRA GAUTAMA
l Wisma Standard Chartered Bank 12" Fl JI. Jend. Sudirman Kav. 33A Jakarta Tip. 021-5719111 fax. 021-5721077 www. mts-indonesia.com
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PETRONAS
PENAPISAN
TERENGGANU

PETRONAS PENAPISAN (TERENGGANU) SDN. BHD. (31303-x)

A Wholly-owned subsidiary of PETRONAS
24300 KERTIH, KEMAMAN, TERENGGANU. TEL : 09-8271244 CABLE : PENAPIS KEMAMAN TELEX : PETREF MA 51326 TELEFAX : 09-8271634.

Date: 10™ December 2006

ACTSYS Process Management Consultants Pte Ltd
2 International Business Park

#11-06 The Strategy

Singapore 609930

Attention: Mr. Norman B.M. Lee

Dear Sir,

RE: Pl ENHANCEMENT ENERGY MONITORING TOOLS PROJECT (EMS)
— Letter of Acknowledgement

We acknowledge the work carried out by Mecip / ACTSYS consortium in PI Enhancement —
Energy Monitoring Tools Project (EMS) under the service contract (Tender No.
PPTSB/SVS/11/2005/0036) has been completed satisfactorily.

Yours Faithfully,

WAN SAYUTI WAN HUSSIN
TECHNOLOGIST (ENERGY)
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TEKNIK JANAKUASA SDN BHD (Company No. 271559-H)
(A Subsidiary of Malakoff Berhad)

Mailing Address: Tanjung Bin Power Plant

3x700MW Coal Fired Power Plant

82030 Serkat, Pontian, Johor

Tel No.: 07-697 2288 Fax No.: 07-697 2200

HQ Address : Level 12, Block 3B, Plaza Sentral

Jalan Stesen Sentral, 50470 Kuala Lumpur

Tel No.: 03 - 2263 3388 Fax No.: 03 - 2263 3300

Our Ref: ACTSYS/087/2006

20 December, 2006

ACTSYS Process Management Consultants Pte Litd
2 International Business Park

#11-06 The Strategy

Singapore 609930

Attention: Mr. Norman B.M. Lee

Dear Sir,

RE: Power Plant Operating Parameter and Gatecycle Appreciation Course
Letter of Acknowledgement

We would like to acknowledge the training provided by yourself and Mr. Murali
Nagarajan for our engineers in the above course 15-16 November 2006. From the
participants’ feedback the course was well received and fully achieved our objectives.

Thank you.

Yours sincerely,

Mohd Sharift Harun
Section Head, Training

ACTSYS Process Management Consultants Pte Ltd
Co Registration No.: 200103174W
2 International Business Park, #11-06 The Strategy, Singapore 609930

Tel: (65) 6861 9776

Fax: (65) 6515 4530

Web: www.actsys.com
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W

JANAKUASA
Ref. No. : TISB/GEN/ACTSYS/2006/1451

Date : 21 December, 2006

ACSTSYS Process Management Consultants Pte Ltd
2 International Business Park

#11-06 The Strategy

Singapore 609930

Attn :  Mr. Norman B.M. Lee

Dear Sir,

Energy Balance and Hydraulic Calculations Training
- Letter of Acknowledgement

We would like to acknowledge the training provided by yourself and Mr. Murali Nagarajan for our
engineers in the above course 20-24 November 2006. From the participants’ feedback the course was well
received and fully achieved our objectives.

Thank you.

Yours faithfully,
TEKNIK JANAKUASA SDN BHD

Anwar Faisal Mohamed Din
Head of Production
Prai Power Plant

TEKNIK JANAKUASA SDN. BHD. (271559-H) a subsidiary of MALAKOFF BERHAD [ S, "_'7_'
Tevel 17 Rinck 3R Plaza Sentral. Jalan Stesen Sentral 5. 50470 Kuala Lumpur, Malaysia. Z'ﬁ;\‘ 5]
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PETRONAS
PENAPISAN
TERENGGANU

PETRONAS PENAPISAN (TERENGGANU) SDN. BHD. (s1s09-x)
A

subsidiary of PETRONAS
24300 KEATIH, KEMAMAN, TERENGGANL.
TEL : 09-8271244 FAX : 09-8271634

8" January 2007

ACTSYS Process Management Consultants Pte Ltd
2 International Business Park

#11-06 The Strategy

Singapore 609930

Attn: Mr Norman B M Lee
Dear Sir,

KR1 DEBOTTLENECKING PROJECT BASIC ENGINEERING DESIGN (BED)
PACKAGE
- Letter of Acknowledgement

We acknowledge the work carried out by ACTSYS in KR1 Debottlenecking Project Basic
Engineering Design (BED) Package under the service contract (Contract Ref No.:
PPTSB/SVS/11/2006/0002/Dated: 8" February 2006) has been completed satisfactorily.

Thank you.

Yours faithfully,
PETRONAS PENAPISAN (TERENGGANU) SDN BHD

—

YUSA' BIN HASSAN
Chief Executive Officer

1M
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POWER
SERAYA

13 April 2007

ACTSYS Process Management Consultants Pte Ltd
2 International Business Park

#11-06 The Strategy

Singapore 609930

Attention: Mr. Norman B.M. Lee

Dear Sir,

RE: Unit 3 Stage 1 Energy Appraisal — Letter of Acknowledgement

We would like to acknowledge the work carried out by ACTSYS in the Energy Appraisal
of Unit 3 Stage 1 pre and post April 2006 shutdown and assisting to solve the
Condenser leakage problem in January 2006, under the service contract (Purchase
Order No. 20502752 dated 7 December 2005).

We would also like to express our appreciation for your efforts in ensuring our
successful application for a subsidy from NEA under EASE (Efficiency Assistance
Improvement Scheme) for this work.

Yours faithfully,
oy

Quek Khai Hor
Vice President (Utilities)

PowerSeraya Ltd
1 HarbourFront Place #17-01 HarbourFront Tower One » Singapore 098633
Tel: 6363 1010 Fax: 6363 1212
Company Registration No.: 199504468H

CHEH

| s L] e |
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