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ZIk Energy trilemma and the Malaysian power sector
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%% New RE requirement to meet the 20% RE capacity mix by 2025

= Operational = Commited » New Requirement New RE Requirement (MW)

Total 7,838 MW 3,758

Non-Solar
1,586
Generation Development Plan 2019 Generation Development Plan 2019
(20% RE for Msia)
(23% RE for Pen. Msia) Non-Solar = Solar

Source: SURUHANJAYA TENAGA (ENERGY COMMISSION)




The evolution of the Malaysian Electricity Supply Industry (MESI)

Electrifying the nation
Pre 1990s

Privatisation of the
industry
1990s -2000

Instilling good
governance
2001 -2013

Increasing efficiency
and sustainability
2014 -2018

Future of MESI
Beyond

= Hational grid
completed to supply
electricity to
Peninsular Malaysia

* |ncrease in
electrification to 94%

= Electricity supplied by
National Electricity
Board (NEB)

* Electricity Supply Act
introduced in 1990

= THNB privatised in 1990
and listed on the Kuala
Lumpur Stock Exchange
in 1992

*= The first generation of
Independent Power
Producers (IPPs)
introduced competition
into the Generation
segrment

Source: TNB (Presentation to Analyst)

* Energy Commission
(ST) established in
2001

* (Cabinet approved MESI
Reform 1.0 in late
2009, including

— Competitive IPP
avard tenders

— Incentive Based
Regulation (IBR})
with Imbalance
Cost Pass Through
{ICPT)

— Accounting
unbundling

— Gradual
rationalization of
gas subsidies

* Launch of IBR
framework in 2014 to
encourage cost
efficiencies and ensure
financial sustainability
of the system

* |BR guidelines
refreshed for second
regulatory period (RP2)
starting 2018

— Revenue cap
expanded to both
Transmission Grid
and Distribution
Metvork

—  Productivity
targets imposed on
cost allovance

MESTECC
announced
intent to pursue
MESI 2.0
reforms



%% Malaysian Electricity Supply Industry (MESI) 1.0

MESI 1.0

(2010 — 2014)
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= Single Buyer and GSO ring-fenced within TNB

= Transmission and Distribution owned by TNB

ﬁﬂ; RF: Ring-fenced
1‘“ ISB: Independent Single Buyer
IGS0: Independent Grid System Operator

Retail

Lack of incentive to procure lower cost fuel for generation
due to pass-through nature; hence no price risk to IPP

Higher base-tariff due to surplus capacity i.e. 35% vs ~25%'
optimal reserve margin

PPAs framework outdated; risk-free for players with long term
tenure (21-25 years); all risks pass through to consumers
Lack of renewable energy

Incentives-based-regulation (IBR) results in no incentive for
efficiency in CAPEX spending

Ownership of Single Buyer and System Operator by TNB
makes it bias to (or perceived as) TNB compared to other
players

Consumers have no options in selecting provider & service
packages

Commercial and Industry tariffs are not as competitive as
Singapore and Vietnam

Pricing mechanism is non-cost reflective resulting in probable
inefficient use

Source: Ministry of Energy, Science, Technology, Environment & Climate Change (MESTECC)



%% Malaysian Electricity Supply Industry (MESI) 2.0

Fuel Supply TNB Fuel PETRONAS || Alternative gas and coal supplier

TNB Generator IPPs (including renewables) Gentailer
Generation | =
(Wholesale Independent Single B Independent Grid System O
market) ndependent Single Buyer ndependent Grid System Operator
NEDA + Capacity Market
Grid System TNB Transmission and Distribution
Retail TNB Retail Alternative Retails Gentailer




ﬂ% Research questions

« The research questions focused on issues related to the reform model,
decentralization of the electricity market, and the design of suitable support
schemes for renewables in Peninsular Malaysia.

« 1. What is the most suitable reform model for the Malaysian electricity
sector which will promote competition, security of supply, and sustainability
while at the same time being compatible with the country’s own context
and government objectives?

« 2. How does decentralization (distributed generation, storage, demand
response, and energy efficiency) affect the Malaysian electricity sector?

« 3. How do renewable support schemes need to be designed and
implemented in order to avoid or minimize distortion in the market?



%% Market design

« Generation market design

— Centralised pool versus decentralised bilateral
contract market plus power exchange

— Resource adequacy
— Market power
— Ancillary services market

« Retall electricity market
— Barriers to entry and competition
— Consumer engagement and competition
— Consumer protection



%% Impacts of decentralization on the electricity market

* Over generation due to growth of solar PVs

Figure 2: The duck curve shows steep ramping needs and overgeneration risk
Net load - March 31
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O Impacts of growth of decentralization on the electricity
IS market-continued

* The need for system flexibility

« TSO-DSO coordination

« Participation of DERSs In the electricity market
— Modernisation of distribution network

» Retall tariff design
— Time of use tariff




Ok The design of renewable support schemes for the Malaysian
2N electricity sector

* Indirect support policies for renewables

 Direct support policies for renewables
— Production based schemes
— Investment-based schemes

* Revenue sufficiency of renewable support
schemes

« Burden sharing of renewable support schemes

* The trade-off between market compatibility and
Investors’ incentive

« Balancing responsibility and priority dispatch



Thank you for your attention




