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Evolution of the Singapore Electricity Market

Further restructuring
PUB restruciures as water
. authority under ENV
Formation of

+ EMA to regulate slectricity and
Public Utilities Board gas industries

(PUB) Formation of : E;fe?wtt?o?:e over system
i i 13 o Ty o [
-/“_Sl‘.ipptll_ei\)fatert S % Smgapc_ore + EMC formed to operate and d |—'|ﬂ 1=7
SRR e Electricity Pool administer wholesale electricity

market

May 1963 Apr 1998 Apr 2001
L]
Oct 1995 Mar 2000 Jan 2003
Corporatization of Decision to deregulate Commencement of
PU B' electricity/gas further the NEMS
+ Holding company, Singapore * Real-time wholesale
' Power, owning

market for electricity
= Phased contestability
of consumers

¥ 2 Gencos
¥ 1 Transmission/ distribution
company
¥ 1 Electricity retall company
¥ 1 Gas supply company
+ Temasek Holdings owning 1
genco

S 2001 40l AAE Seluele] AEAAT 1w A7) A

Evolution of the Singapore Electricity Market

Singapore’s 15' LNG
terminal commenced Implementation of %
operations Demand Response

.

Implementation of
Vesting Contracts

Jan 2004

2008 2015 2H 2018
Sales of Genco Electricity Futures Open Electricity
« Mar - Tuas sold to SLNG| trading commenced Market

Huaneng Group

- Oct —Senocko Power sold
to Lion Power

- Dec — PowerSeraya Ltd
sold to YTL Power

- S, F BEY JpEETE SHE feuele] AgA bEA
7HEE O] AYAEE AARIAE FACE Aujebd 3 AAol =4E
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Retail Contestability

Consumers — Contestable and Non-Contestable

= L o Avg Monthly Date of
Glassification | Grtteria Consumption | Contestability

Phase 0 HT consumers = 2MW 01-Jul-2001
Phase 1 ALET Gansuingss > 20MWh 28-Sep-2003
LT consumers
Phase 2 LT consumers = 10MWh 12-Feb-2006
Phase 3A Non-residential consumers = 8MWh 01-Apr-2014
Phase 3B Non-residential consumers = 4MWh 01-Oct-2014
Phase 3C Non-residential consumers = 2MWh 01-Jul-2015
01-Nov-2018
e All remaining consumers {by zones)
Contestability g 01-May-2019

(completion)

- 199 5¢ o]% A FEo] A (Full Retail Contestability)7} A3y
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Stakeholder Overview

Electricity Generators

Contestable Customers

& [BEad

- THAI71E] EMA Abstel AlS-=9871#(PSO
=]

Non—ContestabIe Customers

9 ﬂ
| [

.

————
Electricity Retailers

[ X ]
Wholesale Traders ‘“"i

+9E™, SP Services’} Al®/Am|H

v AT A 729
NARFEE A3 AR,

L AR ASH - 20%

(-

oS BAA FHE

Regulator (EMA)

System Operator (PSO)

Market Operator
(EMC)

oF AlAk2-947)%
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(EMO)7} &4
AA 59 MSSL(Market

Support Services Licensee) AH|2~E A&%H
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- (BARFE oluiA, oulg, Aot EFFHE Cooptimization 3
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EMC's Performance

100.00%

m Pricing Accuracy
99.00% 1 A 4 - m Settlement Accuracy
u System Availability

9800‘%} T ——T = | -
2014 2015 2016

2017 2018
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2. AESIEAP 7|=%|&l2] WG &AM

(O AESIEAP 7l &

.Y BopAel A MR Y AHAY A3
(Association of the Electricity Supply Industry of East Asia and the Western Pacific)
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3. 22j|0|A|O} TNB NLDC(ZELZXMA) Hiz

O AAZL ATEF B olsr(AAAAA HEA =4 5) =9

Malaysian Grid Demand and Energy

* 18" April 2019

* 18% April 2019

- 189 71E ol of( AR A A9y T AREEFS 23,603MWE
SEyete] ¢F 20% =2 AT TEY

- % ARSI F 80%7 YR WRAAAIPP)E ST e

The Hierarchy

EGAT, Thailand
& SPPG,
Singapore

Generation Generation Control

TNB & IPP

Transmission sysquElﬂ

500 kV, 275 kV, 132 kV Network Control OPERATOR &,
& Large Power Consumers o i Py
— Distribution Network Control RCC
A 33 kv, 22kV, 11kV

\ Customers

- TEF AR GSOANA A/ EH FEZMA AlF&9-S st loH,
HZ HE2 A9 RCCoA B3 (GSOoA A|Y RCC i dlo]H

53l AS 2 W)



Challenges of RE

22000 Net Load Profile and PV Generation on 29/5/2025
20.000 AP by
18,000 g
16,000

g 14000

& 12.000 T { |

Z_ 10,000 A (morning ramping) = 3500MW

B B (afternoon ramping) = 5000MW

g 8.000 = :

= C(evening ramping) = 3000MW

2 o000 1 = - -
4,000
2,000 i | Time Hour]

"o 2 4 4 8 10 12 14 18 18 20 22

22,000

The regulation and ramping requirements will be supported by
Hydro generation , total installed capacity 2502 MW

+ Interconnection ( Thailand and Singapore )
Part load coal and CCGT plants (1000MW)

prepare the grid for higher solar penetration.

With solar capacity at 20% of the total installed capacity, additional regulations reserve and fast ramping units required
to cater for the load rise in the afternoon and evening and for the frequency control.

Malaysia is currently embarking on pilot projects on Energy Storage and commenced study on Demand response to
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SYSTEM ARCHITECTURE

Control Centre Configuration
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gz SIMPLIFIED

TENAGA
= MNASIONAL sernao
Specialist Career Path in TNB
Do | SCP FRAMEWORK | i

Managerial

Technical Expert
Career Path

Career Path

M17(S) -
Managers & MIL6(S) Specialist
Functional MIS(S)
Group E17(S) - ical
E16(S) IEchn:‘a
E15(S) xperts
E13/E 14 — option will be
given and assessment
Execs to go through the E 12 will be conducted
same path in the first 8 - = to determine suitability
1Syears in SCP
@ ocvsonpeoe @) unan S swarcn
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ind Supply

Interconnections with Malaysia

1,014 MW
641 MW

oTHeERs

‘SEMBCORP COGEN
PACIFICLIGHT POWER

KEPPEL MERLIMAU COGEN
SENOKO ENERGY

2uhr PS: 38-53
031'cp25'c
$112.46 /mwn
~138%
—
o o

Primary Reserve
$0.03 /mwn

$25.92 /mwn
@l

Regulation
$26.65 /mwh

ot

asupply
=Demand

Retailer Market Share (oeu tansters from 5P may not be reflected i this hart)

oTHERs

PACIFICLIGHTENERGY.
SPSERVICES

SERAVAENERGY

Contingency Reserve.
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AESIEAP WG Sharing Session by EY

AESIEAP WG Meeting Review Session
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~ AESIEAP WG1 Session (149 2% 23)

AESIEAP WG2 Session
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