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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Projects related to Power Plant

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
Timur, Pembangkitan Jawa
Bali (PJB)

PT MTS (Maintenance Total
Solutions)

Tuas Power

Singapore

Singapore

Singapore

Singapore

Kuantan,
Malaysia

Kuantan,
Malaysia

Malaysia

Malaysia

Singapore

Singapore

Singapore

Gebeng,
Malaysia

Malaysia

Malaysia

Singapore

Indonesia

Indonesia

Singapore

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
Monitoring

Training

Feasibility
Study

2009

2009

2004-
present

2005-
present

2008

2008

2008

2007 -
present

2007

2007/8

2007/8

2006

2006

2006

2005

2005

2005

2004

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 & IV (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
Program

Asset Optimization Program Seminar —
Presentation on Plant Efficiency Performance
Monitoring Program

Feasibility Study of Thermal Energy Storage
System
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Muara Karang Power Plant,

Jakarta, Pembangkitan Jawa

Bali (PJB)

Gulf Electric NongKhae

Gresik Power Plant, Gresik
Jawa Timur, Pembangkitan
Jawa Bali (PJB)

Gulf Electric Samutprakarn

Nanyang Technological
University

Electricity Generation

Indonesia

Thailand

Indonesia

Thailand

Singapore

Thailand

Performance
Monitoring

Performance
Monitoring

Performance
Monitoring

Performance
Monitoring

Training

Training

2004

2004

2004

2003

2003

2002

Combined Cycle Plant Maintenance
Optimization Program: Plant Efficiency,
Performance Monitoring & Maintenance at
2x200 MW Steam Plant and 500 MW (3+3+1
Combined Cycle Plant)

Implementation of GE Enter Efficiency Map
Online Performance Monitoring & Optimization
System

2x200 MW Steam Plant and 480 MW 3+3+1
Combines Cycle Plant Efficiency Program

Implementation of GE Enter Efficiency Map
Online Performance Monitoring & Optimization
System

Mechanical Engineering Course Energy
Conversion Module — Practical Application of
Thermodynamic Simulation Software
Providing training on power plant

Authoriti of Thailand iEGATi thermodinamic simulation tool GatecicIeTM.

Refinery and petrochemicals

Propane Dehydrogenation
Unit

Propane Dehydrogenation
Unit

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

Kuantan,
Malaysia

Kuantan,
Malaysia

Melaka,
Malaysia

Sarawak,
Malaysia

Terengganu
Malaysia

Kuantan,
Malaysia

KL,
Malaysia
Terengganu
Malaysia

Terengganu
Malaysia

Terengganu
,Malaysia

Singapore

Terengganu

Energy
Management

Utilities
Optimization

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

2009

2009

2009

2008

2008

2007

2006

2006

2005-06

2005-06

2005-06

2005

Implementation of online system to measure
energy performance and provide operational
targets

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

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 —
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Terengganu Sdn Bhd

Petronas Penapisan
Terengganu Sdn Bhd

Reliance Refinery Jamnagar

Petronas Management
Training Sdn Bnd

Pertamina Cilacap Refinery

Pertamina Balongan Refinery

ThaiOQil Sriracha

Ministry of Environment

Ministry of Environment

Malaysia

Terengganu
Malaysia

India

KL,
Malaysia
Indonesia
Indonesia

Thailand

Singapore

Singapore

Management

Energy
Efficiency
Review
Feasibility
Study
Energy
Efficiency
Review
Energy
Efficiency
Review
Feasibility
Study
Feasibility
Stud

2005
2003

2002

2002

2002

2001

Energy Cost Reduction

Training 2002

Energy Policy 2002

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

NEEC Seminar Presentation Energy
Management at the Workfloor

Energy Audit Scheme Framework
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erltftcale a/

cereddlalionr
ANIES ACCREDITATION

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 supportad 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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present.

Yours truly,

W’
b

Associate Professor Chan Weng Kong
Head, Thermal & Fluids Engineering Division
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