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Part 1:

Power System Review



Electricity Characteristics



Illustration of Power Delivery



Illustration of Generation Sources



Part 2:

Malaysian Electricity Supply Industry



MALAYSIA ELECTRICITY SUPPLY INDUSTRY (M-ESI)
MALAYSIA

MNC

‘WE’VE GOT THE POWER - to serve, to deliver, to excel’

19



Evolution of the MESI

AC Unbundling/Preparation for IBR 2011



Evolution of the MESI (cont)



Introduction to Tenaga Nasional Berhad
Three Major Utilities in Malaysia

PENINSULAR

MALAYSIA

SARAWAK

SABAH

Sabah Electricity Sdn Bhd
(A 83% TNB Subsidiary)

Sarawak Electricity 
Board (SEB)

Tenaga Nasional Bhd
(TNB)

SINGAPORE

BRUNEI21,060MW*

1,237MW

1,141MW*

695MW

11,506MW

*  Includes IPPs

MD: 16,901MW

‘WE’VE GOT THE POWER - to serve, to deliver, to excel’

*  Includes IPPs

FY’09 FY’10 FY’11 FY’12 1HFY’13

TNB -Peninsula 

Installed Capacity (MW)
11,530 11,530 11,530 11,462 11,462

Total units sold (GWh) 87,780 95,197 97,888 102,132 52,129

Total customers (million) 7.59 7.87 8.11 8.36 8.47

Total employees 29,149 30,535 31,935 33,568 34,353

Total assets  (RM billion) 71.4 75.9 79.1 88.5 88.3



Customer VS Sales



Tariffs Comparison



TYPICAL DAILY LOAD CURVE PATTERN 

POWERING THE NATION



TYPICAL DAILY LOAD CURVE PATTERN 

POWERING THE NATION
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Monthly Peak Demand, MW

FY Highest 
Month (MW)

Growth 
(%)

09/10 15, 072 5.8

10/11 15, 476 2.7

11/12 15, 825 2.3

12/13 16, 562 4.7

13/14 16, 901 (YTD) -

MONTHLY MAXIMUM DEMAND 
(FY09/10 – FY13/14)

POWERING THE NATION
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The apparent increase in FY09/10 might be due toThe apparent increase in FY09/10 might be due to El NiñoEl Niño



THE POLICY DRIVES THE FUEL MIX EVOLUTION FROM OIL 

DOMINANT TO GAS DOMINANT OVER A FEW DECADES

Malaysia has been highly dependent on fossil fuels:

Oil (1970s) � Natural Gas (1990s to 2000s) � Coal ??

Coal

Hydro

70%

80%

90%

100%

Import Hydro Coal Natural Gas Distillate
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DEMAND GROWTH FORECAST

2016

2017
18,880 MW

2018
19,492 MW3.18 %

3.24 %

3.27 %

3.31 %

POWERING THE NATION

Note: As Approved by the BOD on 29 Jan 2014

2014
17,152 MW

2015
17,697 MW

2016
18,282 MW



Typical Generation-Demand Scenario



Typical Generation-Demand Scenario

East

North

South

Central



ASEAN Power Grid – Inception under the ASEAN Ministe r 
of Energy (AMEM) and implemented under HAPUA

Existing Interconnection

•Peninsular Malaysia –Singapore 

(1986, 2 x 200 MW)

•Peninsular Malaysia – Thailand

•HVAC Bukit Ketri – Sadao (1981, 85 

MW)

•HVDC Gurun – Khlong Ngae

(2001, 300 MW) 

Potential Interconnection

32

MALAYSIA
MNC

‘WE’VE GOT THE POWER - to serve, to deliver, to excel’

• Sarawak and Sumatera interconnections are viable op tions to increase energy security
• The Singapore & Thailand Interconnections enhanced system security for all parties

Potential Interconnection

•Peninsular Malaysia – Sarawak (2022)

•Peninsular Malaysia – Sumatera (2018)

•Peninsular Malaysia – Thailand 

(2015, 2nd 300MW HVDC)

•Rantau Panjang – Sg. Kolok (under 

discussion)

Note: HAPUA – Head of ASEAN Power Utilities and Authorities



Part 3:

Governance & Institutional Framework



ESI Structure in Peninsular Malaysia

� Current ESI structure remains the 
same with TNB and IPPs as the key 
players in the generation sector

� However, the business activities of 
TNB is segmented into 5 business 
entities in anticipation of full 
implementation of Incentive Based 
Regulation (IBR) in 2015

TNB Generation
- Thermal plants
- Hydro planrs
- Generation 

SPV

IPPs

‘WE’VE GOT THE POWER - to serve, to deliver, to excel’

Regulation (IBR) in 2015

� The System Operator and Single 
Buyer are in the process to be ring-
fenced to enhance transparency, 
independence and fair play in 
generation scheduling and dispatch

Source: 
• Energy Commission’s Peninsular 

Malaysia Industry Outlook 2013
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TNB Transmission (Grid Owner)

Grid System Operator Single Buyer

Franchised 
Retailers

TNB 
Distribution 

Retail



Industry Regulatory Framework



Institutions in the Sector



Key Energy Policies



The Energy Commission: 

Regulatory Process 
• To advise the Minister on all matters concerning the national 

policy objectives for energy supply activities.
• To implement and enforce the energy supply laws.
• To regulate on safety matters relating to the electricity 

supply industry and gas supply industry (reticulation stage).
• To regulate on technical matters in order to promote • To regulate on technical matters in order to promote 

efficiency in the electricity supply industry and gas supply 
industry (reticulation stage).

• To regulate on economic matters so as to promote and 
safeguard competition and fair and efficient market conduct 
or, in the absence of a competitive market, to prevent the 
misuse of monopoly or market power in the ESI and the GSI 
(reticulation stage)

• Sarawak is regulated separately



Historical Development of MESI 

Structure 



Part 4:

Use of Information Technology in 

Power Utility



Tesla vs Bell
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Disruptive Forces



Intelligent Grid

43



• "Smart Grid" is today used as a marketing term, rather than a
technical definition. For this reason there is no well defined
and commonly accepted scope of what "smart" is and what it
is not.

• The general understanding is that the Smart Grid is the
concept of modernizing the electric grid. The Smart Grid

What is Smart Grid

© 2014 TNBR. All rights reserved 44

concept of modernizing the electric grid. The Smart Grid
comprises everything related to the electric system in
between any point of generation and any point of
consumption. Through the addition of Smart Grid
technologies the grid becomes more flexible, interactive and
is able to provide real time feedback.

http://www.iec.ch/smartgrid/



Smart Grid Drivers & Technology Options

© 2014 TNBR. All rights reserved 45

Source : Bloomberg New Energy Finance 2012



Smart Grid Drivers & Technology Options

© 2014 TNBR. All rights reserved 46

Source : IEA Smart Grid Survey



Issues & Challenges – Customer Acceptance

© 2014 TNBR. All rights reserved 47



© 2014 TNBR. All rights reserved 48COTO – cut over to operation
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Challenges & Critical Enabler - Interoperability

• As information technology (IT) and operations technology (OT)
converge in the smarter grid of the future, network interoperability will
be the starting point and precondition for all.

• Interoperability in multiple network technology must support end-to-
end data quality and security, network system performance and
application service provisioning and management.

© 2014 TNBR. All rights reserved 50

Mission : To accelerate the 
implementation of interoperable 
Smart Grid devices and systems
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Challenges & Enabler – Infrastructure Development

• Shared vision for the smart electricity among stake holders

• Widespread deployment of Intelligent Electronic Devices (IED)
– Retrofitting of existing components are required to make them

“smarter” as well as keeping the cost lower

• Infrastructure for integrated communications need to be fully
developed

© 2014 TNBR. All rights reserved 52

developed

South Korea Smart Grid Test-bed with budget 
allocation of $200 million has been made ($68 
mil public funds, $170 mil private investment)



Host of New Technologies
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Part 5:

IPPs and PPAs



IPP’s Beginning

� Beginning 1993, IPP license was awarded to a total of 15 IPPs to
build and operate generating plants in Peninsular Malaysia.

1993
• YTL
• GSP
• SEV
• PDP
• PTEK

1998 - 1999
• TNB 

Janamanjung
• TTPC
• NUR
• Pahlawan

2001 - 2003
• Prai Power
• GB3 Sdn Bhd
• Panglima
• Kapar Energy

2003 – 2005
• Tanjung Bin
• TNB 

Janamanjung
• Jimah Energy

First Generation 
IPPs

Third Generation 
IPPs

Second Generation 
IPPs

Strictly Private & Confidential 55



Independent Power Producers

IPP Capacit
y (MW)

Type of 
Plant

Fuel Owner

First 
Generatio
n IPPs

YTL Power Sdn Bhd 1,170 CCGT Gas YTL

SEV Energy Ventures Sdn Bhd 1,303 CCGT Gas Malakoff

Genting Sanyen Power Sdn Bhd 762 CCGT Gas Genting Group

Powertek Bhd 434 OCGT Gas Tanjong

PD Power Sdn Bhd 436.4 OCGT Gas Sime Darby

Second Pahlawan Power Sdn Bhd 322 CCGT Gas TanjongSecond 
Generatio
n IPPs

Pahlawan Power Sdn Bhd 322 CCGT Gas Tanjong

Kapar Energy Ventures Sdn Bhd 2,420 CSP,
OCGT

Coal, 
MFO, 
Gas

60% TNB/40% 
Malakoff

Panglima Power Sdn Bhd 720 CCGT Gas Tanjong

GB3 Sdn Bhd 640 CCGT Gas Malakoff

Prai Power Sdn Bhd 350 CCGT Gas Malakoff

Teknologi Tenaga Perlis Consortium 
Sdn Bhd (TTPC)

650 CCGT Gas Jati
Cakerawala

Third 
Generatio
n IPPs

TNB Janamanjung Sdn Bhd 2,070 CSP Coal TNB

Tanjung Bin Power Sdn Bhd 2,100 CSP Coal Malakoff

Jimah Energy Ventures Sdn Bhd 1,400 CSP Coal Jimah Teknik
Note: CCGT (Combined-Cycle Gas Turbine), OCGT (Open Cycle Gas Turbine), CSP (Conventional Steam Plant)



PPA :Product & Payment

Capacity & Energy

Capacity & Energy
Minimum Take or Pay (Energy) 

(YTL only)

Product

Product

Product

Payment

Energy Payment Only 
(YTL only)

Capacity & Energy Payment

1st Generation

1998 2002
PPA Signed

Capacity & Energy

Capacity & Energy Payment

2nd Generation

Capacity, Utilisation &
Energy Payment

3rd Generation

Payment

Payment



PPA: Product and Payment (2)

� Capacity Payment

Payment made 
to IPPs

Capacity Payment 
(for being available)

Energy Payment
(for energy generated)

Daily Utilisation Payment

� Capacity Payment
� for availability & performance of the plant
� Payment is based on availability regardless of whether the plant is 

despatched or not. 
� Daily Utilisation Payment (for Jimah & Tanjung Bin only)

� introduced to encourage IPP to share demand risks and to reduce fixed 
capacity payment when plant is not utilised. 

� Energy payment
� Payment for energy despatched from the plant
� covers fuel & variable operating costs



TUTORIAL  SESSIONANY QUESTIONS?ANY QUESTIONS?


