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UETIISEEE Bl R RTINS R SO R AR R R IE 0 S4F (2017) B
5 11 JEI T DI AE IR 252 =] (Energy Market Company, EMC)ZEHH o SELAZGHIE
B B EE A R B R A A B B T e 4K - Sl B A R R e A S B B T Y
BEEUI © BN » ARRIEIG 22T R e R T B B B ) RO I RE IR T35 A ] - IRt fige
WIS A R E R E HIRARE T R T S E R AR » (R TR B B S IR R A E
2% -

AR TN E R R ) PRibpE a2 E R E T T R R T
ZAh - [FERF B IR IR T S E T R AR R S E R TR o o hlEt
HIISR R At PE R B T T 5 8 e S Tl S B = 0 SO AR B Gk N am R oy Ak
FHEREREEE TG ~ BREC 5 DURGH NI 8 ) i SR AR B 5 [F) e 1T 4

FERIA GRS S s DU WSt > Je oy B R i 5 2 3 > B
A e EEESFEE  FEITERFNEE T RiE—RETHE - FhlE—Ki(E
CH P EERE RS - NI MHEEAVECE R SR A5 % - W e T 56
BeEtET > B PSR SRR 2R o B e R BT iy a8 e dlhR LUK R AR A
> B AR AR AT RE & R > DRI - SR MHREER G200 5 H RS SRS - KPR B3
BB ST TS RIPTR (A -
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— ~ Developing Efficient and Competitive Energy Markets in

Singapore
— ~ Pre-requisites for a Successful Competitive Retail Market: New

Zealand’s Experience
— ~ Integrating Renewable Energy into Electricity Markets and Power

Systems



= FEHN

RTINS EE Bl R R R ISR B B SRR R s S A (2017)
RS 11 e I DI#Z BE R 17355/ =] (Energy Market Company, EMC) 3 © I
N B g PR ERE e BRI E TGS R e THRE 2SN
[E] S BB I R R T 58 B R T R A PR R B T S B B S T & 43 sk
W R PERE R s R A B TR ) 2 S AR B R g NG
73 L AR AR R L B T T35 IR ~ R AC 5 DA SR T3 B8 T T35 AR AR AR 1 U7 17 5
REBEAT M - SEURZ GRE v Blai A I B 2 A A B B ) T S 48 WA
B AR e M & B B TS B - [EIE 5k B R R i S o 48 I s
BN i

BESN > AR [FIRF 2 BRI MBS e TR i 55 8 B = BRI e R i i =] > &
HEFRAELSGERE » nE— D BB I A R SR B IR T e i B B A
BRI - (MO TR SR E IR BE ARG E R TR T BRI aEt 2 2%
[FJi - TREHT DS AE TR E IR R B IR R IR PRI 5 P & Z A F AL B4 HY
g8 > AR RN TR 8 E R A SRRSO -
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08:30-12:20 282 " FiE N ERER [ EF5]

® Ng Wai Choong, Chief Executive, Energy Market
Authority, “Developing Efficient and Competitive
Energy Markets in Singapore”

® (Carl Hansen, Chief Executive, Electricity Authority,
New Zealand, “Pre-requisites for a Successful
Competitive Retail Market: New Zealand' s
Experience”

® Dr Chuan-Neng Lin, Director-General, Bureau of
Energy, Taiwan, “Developments in Taiwan’ s
Electricity Market”

12:20-13:20 fEIR S EHEEMA) =S
® GHIEETTEE TG S 2 B B A B 1T RS

e
JIL

106/8/1(ZH1—) o HTrEE EHIE IS S AR M

13:50-17:00 282 " FrinEIE A &R [TF5]

® Kees-Jan van Oeveren, Director and Country
Manager, Clean Technology Centre, DNV GL
-Energy, “Integrating Renewable Energy into
Electricity Markets and Power Systems”

® John Pellegrini, Senior Consultant, Energy & Risk
Management  Consulting, “Carbon  Pricing:
Europe” s Experience and Lessons Learnt”

® Paul Poh, Executive Vice President, Market

Administration,  Energy =~ Market ~ Company,
“Preparing NEMS for the New Energy Market
Landscape”

106/3/2 (=) 10:30-12:00 FEahAEIR T35/ E](EMC)

2



H A

i B K S S BR AL

Aak EE

® NI EETI2C 7 i i S e FrE R B 4B

® I ER

R o E H N E R a i E]




2~ GRBEECE

ATMAZATA LRSI T R B g ) RO T S BRALFRSG > LUT 4

WL AR B B TR
— DT E IR R

(—) Developing Efficient and Competitive Energy Markets in Singapore(z£j{4-
—)

1995 2R - S ini EITERFT R i A SR EH#E (Public Utilities
Board - PUB) iEEEE - RIEBNEEIUE » R AREIRE SRR - DU
REJR BRI HI BT - BB 1995 4F 10 HRSE i A B R BB R E
FERYEE IR T LLAEME > WREH BRI 3 SR 588 /4 =] (Tuas Power Ltd ~ Power
Senoko Ltd ~ Power Seraya Ltd ) ~ 1 F#aficga/ &) (Power Grid Ltd ) ~ 1 SREE /Y

] (Power Supply Ltd ) & 1 Z2#%Ef%/\ =] ( Singapore Power Ltd ) -

HO R Ry — D BN 2R H bl > STEE S TS T (e
BB TEEEMEN S o 1 1998 5 4 HRlamghiseEE it (Singapore
Electricity Pool » SEP) » & &#t3E I HGEFR S, » if PowerGrid AE&H
B EEE TF > WAEES 6 HEEHi A HERE  (ERE TSN
PR EBTARURIE - 2000 £ 3 H - R — P EEFRIGE NEA BTS2 [EHE -
E% R~ WlicEE R B EBIETS o {RINAE 57 b K mI 5 5+ (contestable) k2 A BE 5i F
(non-contestable)fy&l T » i pl 1L B T E8 s KB T e PR B M A i B T & i 555

ﬁé o
2001 4E 4 H 1 H > RPN TIGNEE - #1717 NIRRT

1. Bk AsHEEEH ENA BN eER 15 E (Energy Market
Authority EMA ) Il i —25 3R B H & JH A =57 2885/ 5]( Tuas Power Ltd-
Power Senoko Ltd ~ Power Serava Ltd ) FigAHIRS(5

2. SIERISNE TGN EFALER - 2003 £4£ 1 F EMA BE24t PRI i
2 E(M-co )FE[EIREE AT AE IR T 5522 F](Energy Market Company > EMC)
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=V - 3P/ Power Grid AT (E 2 &I - iR ¥ I T
HIE -

3. PowerGrid /\ 5| S AaRE 15 - KT 28 )/ =](Singapore Power
Company)#& Ny — %7 58 T/ 5] (PowerSenoko k7 PowerSeraya)f%i#4s

Temasek FERE/NE] o

200341 H 1 H#E » ¥ b e 74t 2 5 (the New Electricity Wholesale Market)
IEfEREE  TEA S TRETS  FKmEHE - wmHE NS SiREEE -
MG TSNS > M52 838 0] DA O 5RE A EE T o] DU S8 524 15
TR S - AN A B E TSR I B R E G B A A ss R T 2
FEHERBIME RS > DO I A4V e B n] SR - (Al ErTEE D EETIGHIBI -
RO PEE T EEST BRI PRI E/ N

BT 2003 £ 1 F FHEZLTA 8RN 2MW LU EZ S BRI (49 250 =)

6 A 1 HFfnE N E a2 ZEENS > A= E - 8 AREH HE
EKFL 39,000 FELL EZ KRB > 9 ABAREH FHEEE AR 20,000 ELLEZ (K
BEHFE (HFHEE 2002.10.1 Z 8 R4E) - Z121RI% 2003 4= 8 H I F &R
Bt 0 12 AEASZISERZERFE - g H-FIRHEEAR 26,000 L
7 REEA F > 2005 4 5 H i 16,500 f& > 7 H B 13,500 F£ > 10 A7 11,500
J& - 2006 FFH 10,000 (&)L EARER A B 2 s Bt - fE/EEK 8 SRy
HBIEZ1% - B ETETGE T TBHTRG BB R SRR A P i e
FERVBHI - 1£ 2014 SR EREE 2 PTG T 10,000 J&2/ H 321 4,000 &/ H > S
2015 SEFEICTHHE 2,000 [/ H - £S5 (2017) AEAMfRY 2018 HEFia2 B
A PRl R - NRI5E 2RI E E S F -

2004 4F > Byl = A2 5 /\ 5] (40 Senoko Power Ltd~PowerSeraya Ltd & Tuas
Power Ltd)#4ft 3 B & LUREERE Bk - 5 [HERS & 324 (Vesting contract)
AR E A4 BAIRGIAE4EE IFE k> 65% @ LIBEEE  H B> &
EREIEREEE - S —HHEMNES » HEREEAEMAE - ot —REaY
FREEE - LATRB RS B A SIS



ARt TS TGS REE-RFARMA TEZHNIE KB
TEER > HeifEtts et 2 8 EEEA 14 R BTG58 E 19
FHEEEHEA 20 K - HIRBESREENEEN A 2 S F EAERE » Fril
PWEITHEAE 2012 S 7 /i - BN EEHEES (High Market Concentration ) FY
IRRE - fE 2014 £E DU B M A o T 55 5 1R AR ( Moderate Market
Concentration ) » | 2016 42L& RI| L BHAAHE AF5E T T5IREE -

Herfindahl-Hirschman Index (HHI) based on Generation Market Share and Uniform Singapore Energy Price (USEF)
(2011 - Q@1 2017)

250

* High Market
Concentration
2,500 < HHI < 10,000

200

Moderate Market
.. Concentration
1,500 < HHI < 2,500

USEP ($MWh)

Competitive
0 < HHI < 1,500

2011 2012 2013 2014 2015 2016 2017

Indication of Competitive Market Indication of Moderate Market Concentration
Indication of Moderate High Market Concentration ~——— USEP (Annual Average)

[ 1 T IIsE I T S

I E E AT F AT A B 5 - £ 2014 FLAFT - B Z BRI
HUSEE-A i 10 52> IIAE 2015 SEFRG - M FH PR BHREN REA > T8
EatABENNE > 5 2017 5 2 FHf > ©F 25 RAGZTBEENRAZES -
HyaEE P 2wl - TESFE A RIS -

oK & N R NS B ) i T SEACE B el B T — AR B LA
AR (BIETEMERLE /1) 5% 35 2 fE(Demand Response)z 3555 » 7F 2016
A Project Optiwatt 585 > FHAEJR TS #5812 16 (EREREILE & 1F - 2
FROR A BRI > RF OIS B P B RS R B I RIQIE T B > DAR Rt F R 728 -

AR IR Ry - H BT £ R A RE R s UKt B T H
HEREMR 2011 FAF] 20MW » 27 2017 G5 —-FEEMFCKREEE
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130MW : ffific & FHAERETRAYER IS - Wrinsz thiaia S (HRE R Al - CinB it
FE RSV E RIAREET TR - DU R Rl F & B DU T =&

ks

4

H AT R AR 2RSS B B £ R B 5 =0 HoGEbsiE 9596 AL »
NS IEE R AR AARAFAY T HUE o H AT IR AR B E E 2 (AR IEE LNG
LIz PNG(Pipeline Nature Gas) ffaiis =, - HACH 1 2RI S Elfe kS A ae -

(Z) Pre-requisites for a Successful Competitive Retail Market: New Zealand’ s

Experience(BEMf4—)

APERERYEESE B M EXCEIRE 1980 FACRE] - SrpAy R AR A M E A

BEEEHH LT - 1€ 1994 FRE4h - APEREF IO F SR - 00
7y 1999 A4 B - R BEFEAE - 1996 AR PR ILE BT E )i
(NZEM) - 4tPuRI2c ZFT(New Zealand Exchange, NZX) & 588 /it 585 7 (R
M-Co AEIEER) It - ST IEEEE LI A adyEE] -

£ 2003 F4 PaE Rk 1788 )22 B & (Electricity Commission) & & & & 118
RRAI > 4ERE s I SRR ED > B 2010 LR - (RIBAEPSRIE I E3ETE 2010
HME - RIZPS R E T E R ERENZES - BRFEEEE DTS Bk
B e E g 2 g - HATE I ERmHA 65 irefME T -

FEEENSm R SO TerFAVERRLIE > M5 F RS REHE
% o i ME A LUSRIE L - ££ 2004 £ - R S BT SE T E
#fmE - KBRS E LR EIREE © E] 1 2016 ik > KZEHET 5%
T REFE R ARG 2500 LAR - B HL TP E SR T BB 255 F TR RE -



The Herfindahl-Hirschmann Index (HHI)

N %
34
‘;"f’ ;
Ag 7

&

% |

|
2004 2010 2016

Source : Electricity Authority

FRIZ s \ALPHRE T HlE {1 Carl Hansen f5 » pfRIIHYE I3
TEAREEA T8I 3 (ERFE - — R(ERE A SER AR ES) © R HEH AR
TCHYEEIRIE = BROaAy AT i] IR ERAY bR ] -

FERRRZEBFE T (RIEAVERAY FH PR EREE ERE R e - AT
BEEE T8

1. N PHEEEIEES (Level playing field) :

N

R I A A B SRR |

w

TV BTSN

SN

. EHE S TSR B R E

APHREE ] P BRI > PR SRR B R IR BHE > s
MFBERER - SER5RE] 2008 F 2 &4 FRENEE - LA - /£ 2008
2% o SR =G AR sy -



Non half hour switching
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PREEEEN S LR A R A R R iH] - s RIS A
R ETHE TS - TR Al 2 B EEE A - B R KA AR 2 BB AR
BB > FEEARA S A R (e T 2 B S i AT B ETE N - FF 25X H R
AHREAR A IR B A H AU S SRS BT Y B B AR (AL - 4L PhRaE i 5
i At A S AC R SR A R B E B A RS kR E AL AHRA (F 5
2R

FELLHEAT 20 SRS 2 1% - H ATALPE R T TS EA IR R fF G R AT HERY
RIS R o ESAE ARSI ERRREES b o £ 2014 S 2R > iATEEHES
NEEER > fEH 2014 F21% > WE EARCIGEUTHC -



125

120
115
x
%)
k]
=
110
105
100 L B B L. ) T @ ® =N 8 ®§ &% 8 - "W E 8 X ‘8§ °§ =&
COT T T T ANNNOMOMNMONTIITITWLWO WO O©O©ON~
T HEEALEE I TN T o B F % T8 m oL B o a,
Qo g S & L C 00 CcC 00 c00sSca0sc a0 s
o O 53 0O D05 08 S0P S 0O S 008 S o008
DO="NOESPpOa=SSPO=SDO=Sdo=S0va=

= Cost Index =  Statistics New Zealand Index = MBIE QSDEP

Bk > EBEEEN B ARSI E - FralRE/ N (F F#:<10,000)
KA (FHF#i<1,000) ZEERHELST - 4 2013 212 A BRI - FERTHTHY
oy o BEEEEEFIBHI - AT HEIAEET -

1. BETEHERERGT - WFHEAGE - 1226 (all you can eat pilot) 5
aTE ~ B EES -

2. BN - qOBNREEE FIEEN ~ BIERFHEASEOR ~ IREEEL(E AR EEHE -

3. MENRIEFZHS - WHINFEE - IFREE - S EAEEEHEE -

N
&

. WTELE S 40 Peer-to-peer (P2P) B EEAE

5. SEUR A AR W7 T - B S R R -
T FIRE -

(=) Integrating Renewable Energy into Electricity Markets and Power

Systems(FEffi =)

BT SR T Ry WA > 55— R £y Gross power pool 5 25 —f5f# fy Net
power pool 5, Bilateral market - {255 —#Hi5 9 » FraRYtE-CE B EE

10



1T R FPEEESR) A B E R A SR B2 E e TS
SPAM P (EREER) B E R EFT [ HEGL) NI B X SR EE T -
H I BLBNA R 55881t Gross power pool ; H i K bR & Net power

pool -

SR AR B T ak M B ARE R KI5 s e ) 45 B i Akt
S E D B RS ERF R H IR B E A AR A RERE - — 7 > FHAREIRY
kS BT B AR MBS BRI GERE) I THE © 55— 7 - AR
REFEHEN > A ERE GRS -

B RSP E b T RERE = A AR RETRAVEY IO P - 2016 A BOMN RS ELHY
RAFEF I AR RV EFRFIEAERE - 8 H 28 HERFEGENVEEEE » 2
275KV FYZRZZ SRR IR - SR = 1P = BRAR PR ORaBE AR - PRIILE BN 24 B R AT
2 7y PR 6 ZRGERZE 22087 » Fe BN O e 55 e 28 B 6 {E BB JBR 27 i (Low- Voltage
Ride Through, LVRT)gE ] » HORGERE £y 2 0 BENTEZ 3 B RRFEREZEN, - AL
PR RE L - Z88 XHEK T 450MW HYHEEERE T) - FHMEERR N F-fr - KEEiH
Victoria ) Heywood F£%5i% i B & i AL A\ Fe MR - AIHRCUE K » 0.7 FhPAH(]
2 F[i EE B URR - SR RER B RANY PReE Rk - (ERIR B A B RO R AR - B
EILE - Hef% » SRS E)IE Y (Very High Rate of Change of Frequency){#i g =4
HIEAREEEARBE L E B - BRI AMAE » FREEEE - BHEEERTR R
BHENT K J188 8 s 330MW > B 8888 883MW > 2 [ Victoria i1y EE 7 5 613MW o
ARG PR B BUR Ry S £ R 2 — » 2RI » TRV B S ECLL Bl B 4
PEIRSACL ISR A R G i e

REFAREFIATEZTE A il 8 YIS S T S &Y (E o8 DL
RS S SRR IRCHIEZE R BE 7T E ORI AR RE TR 218 TR BRI IR KR
Tt o AR AR 25 R ADK T B TR U B T AR Y BRI o 1T S A Y s
(Verification) 5 ffe=% (Validation) & S L B 5

(P9) Carbon Pricing: Europe’ s Experience and Lessons Learnt
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B R R (AR HEE — S bR E > — (2 REEIRIE) L 5 2478 (ETS,
Emission Trading System) » 55—{E 2 hRft&E] -

ETS HYREAHE RS ERPE_EIR(CAP) » ISR 5 - BRTHA 28
{lEle HE & S~ K S ~ R Ly -t 6 (Liechtenstein) % 31 {[H R 5 i ABKEE ETS -
BB M ERE T SCS 5 7 MR EIRPERCEE T & - B R
EUA - &5 1 EUA HHET 1 ANE —SAbhRFER - (B2 ETS AYBREERGT R A% E
FATIREHER - ABS I ETS &AL 40%19EERHE > i 1 11,000 {EEE 7 -
sig ~ A LB AT ZZ AV ERE R -

BJ(ER ETS 2017 FEAVARPRICE HARGY Ry 2,370 HEANE - 22 2030 4 H AR ik
JRZE 1,870 EANE > N BRI H B EEREE G -

EU-ETS CAP
2,400 B E TS Sl e

2,300

U
N
(=
S

Decline2.40%
2,100 iﬂh

&\
2,000 iEQ

1,900

CO,e Millions metric tons

1,800 T T T T T T 1
2016 2018 2020 2022 2024 2026 2028 2030

£ ETS HBE A T R B ERBETTISHRGIRE - At S ish E IR
BURFE B g4 > i AT 5 2020 SRR BUIR#1R - XA EBAEE
o SOREIR - figestE  HEIRUECE - FHEAN AR S - HE8(LE
Y00 4 Fos - KRGS > ETS GIEEERCELIRET HIR - AR EE &R > iR
SARSANE THIE > ESEAVRA S BRI RyE - EHEBURSR - RS ER
NUBHIEEAAE IR > 1T EUA BL(E NUEE - SRBERAVEI RS2 T > AIRERL
BRI E ISRk » DUBDBESE -
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Per metric ton CO,

€35

€30

Climate Energy EU energy
2020 Policy efficiency
rogram
€25 prog

EU economic

€20 crisis

Market Stability

€15
Phase 1 . Reserve and ;
sumive Back-loading Climate Energy ~ CroXt
EUAs debate  Package 2030

€10 expire |

€5 No significant policy
announcements —

5 Market Equilibrium

€0 : v : . : . : :
Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17

MR ETS » efi il Ry B4l » MESEIERS ZRIEA - HAA FRIPERIA
H > TREETEISORI S -

Country/State Initiated Tax Rate Application of Tax
(US$/CO2e)

Sweden 1991 $153 exemptions for certain fuels and sectors
Norway 1991 $53 fossil fuels exported
Switzerland 2008 $37 exemption for sectors in EU-ETS
Finland 1990 $24 exemptions for several sectors
British Columbia 2008 $23 exemptions for certain fuels and sectors
United Kingdom 2013 $23 electricity generation >2MW
Ireland 2010 $22 applies to fossil fuels
Denmark 1992 $15 modified rate for certain industries
Alberta 2017 $15 First Nations and certain flights, industries.
South Africa 2017 $9 modified rate for certain industries

LA 2R VRS - (B HET R A AR MO EREN > DU
RERINIRA » HAEETTH N R 520 MEST A B i B aR S BHET & - BRI
SIS BUITHI iRk (rebate on carbon tax) » fiER AL SRR BERR > DARE (S

B EEE -

SR R R IR IR R 5 > 2RI 53R ERSE ~ PSR Rz A (BRI
AERERTS - 2016 FHARFGUT A ZES] 67 (EEOT - 5 GDP #Y 2.8% » 14115
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JkBE R B T% o ARELGEaT - RFE AN 4 Bot - (8 A AT SZRCH AR R D 1.2%
SRR Ry D 7.2% - SREE TR AL - AR RERRET By 2.3%

BROAE - iR HIE BB R AT R R 2 2 AT sdBlR Bk
A A > MR T S S PRBAS 2lsa T AL PR TR LSO, - B AR b
B AR M E S > I RBORTERMFRZE -

() Preparing NEMS for the New Energy Market Landscape

B Sy, 5] (Energy Market Company) &2 EMA E7E 177~ 2001 4 & F = iE
HrinszryE b3S B EMA $7i% 51% - Marketplcae Company 7
49%- 2014 F52 R RBRS » B} B NI 38 5 Fir(Singapore Excahnge, SGX)HY+/\ 5] o

1995 SNz BB e I 5 B 4HAYAE (R - 22 2003 F— H A BraaiE F HAtE
2527 5y it (National Energy Market of Singapore, NEMS) » 2004 5| A vesting
contract» 2008 =t &5 /N E S EEE 2016 SEBHIEE I E A 5 FERR A NE AT
HUCE D A ETRE -

i EE It 5 30 38— > R TREER G4 BHEE 3 T
H 7% (Primary- 8 #; Secondary- 30 F; Contingency- 10 43§%) DL K SRFEAR 1% - =2
BUENR S R DU TS B BRI TR 5 ©

st At 2R EHBON B SR AU E R ED o TR B » SRR E ik R [ s R R it
ZaBN o DUBN R B > 2017 SEEYEREMAETY 2011 SERRRAT—% > 7] 2019
FEZRET FEIRER 5~15% - MY A R BB M ek = RFHVRE & ERE
RINRER SR BEARESE  WELASEENE  FIEBUFIECRA 5
i - HEERITEERA I -
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May 1963

Formation of Public Oct 1995 Apr 1998
Utilities Board Corporatisation of Formation of Singapore
+Supplies electricity/gas Electricity Pool (SEP)
water/electricity/ga
s to Singapore Mar 2000
Decision to
deregulate further
---------- L B B B N B N ] -----?----_-
Temasek Holdings
T Apr 2001 \
4 Further restructuring
Holding Company (Singapore Power) ( *1 genco (Tuas ) « PUB restructured as water authority
+ 2 gencos (Power Senoko, Power Power) under MEWR
Seraya) + EMA to regulate electricity and gas
+ 1 T&D company (PowerGrid) industries
+ 1 electricity retail company (Power « PSO to take over system operations
Supply) + EMC formed to operate and administer
* 1 gas supply company (PowerGas) tholesale electricity market /
Jan 2003
Commencement of NEMS
* Real-time wholesale 2008 May 2013 Apr 2016
market for electricity Sale of Gencos LNG terminal Implementation of
» Phased contestability of began operation|| Demand Response
consumers

Programme

* Mar - Tuas sold to

Jan 2004 Huaneng Group Jun 2015
* Implementation of » Oct - Senoko Power Launch of Electricity
Vesting Contracts sold to Lion Power Futures Market
* Implementation of + Dec - Power Seraya * USEP Quarterly
Interruptible Load sold to YTL Power Base Load futures

HI I HELIR 2R i L - HEBEEARAZRANRBKEE > BT
[l ] 52, 2003 4 2 2016 FHUEEE 75 V9 (EIRAE AL 5 77 2 25 S i
[ SEARTAEEAA 0 2011 4EE 2013 FEHVE LR IAR(PNG) (HE 81 12 %)
Bt ER - ERIERAR(NG)IIABEE Z 1% - A 2 [E 2L -
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1. Ample supply of 2. PNG 3. Increase in availability of

The Lantau Grou_p ) PNG supplies natural gas
defines three periods in became scarce
NEMS 1 1
| I
1 I
LA A
$240 1 I —Quarterly
| | Average
| 1 USEP
$190
L —Hedge
& Price
§ (PNG)
$140
& —BVP

$90 —\ A

——— ——— -
——————— - — -

—LVP
U (LNG)
I

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Q1 Q1 Q Q@ Q Q1 Q1 Q1 Q1 Q1 Qf Q1 Q1 Q1

$40

NE R 2016 FEAE H AV PEHERE - BEARER BEE 5~7 7 BRI

1E£5~9 3 2 fd -

USEP ($/MWh)

100

90

' A .

. / N/ N\ A
N

|

w_;q/\/\/ — s -

40

20

10

12345678 91011121314151617181920212223242526272829303132333435363738394041424344454647 48

—\Neekday ——\Neekend/Public Holidays

. ~ Energy Market Authority

EMA (a2 RREIR 5 E B E) R IR & T MY aeaias > parht 2001

o R TIIBCR AR LR T EN PR E filises > HatE H AV RECRIRE 7 2 HRETR

ffkea

L RRAEIR TSR ARGE T DU IERE TR %
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Hrhnsz 1995 FFRNFALGE S EEEA - FBUMHYE I EEVIERHEE - Wil
BEEEE - WMACEAERIE S o B E R EE L R - 1998 FhY
17 JJ:(Singapore Electricity Pool) - #1788 )i 5324 it & BLEE I3 - 2001
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— ~ Developing Efficient and Competitive Energy Markets in

Singapore



.~ Pre-requisites for a Successful Competitive Retail Market: New

Zealand’s Experience



— ~ Integrating Renewable Energy into Electricity Markets and Power

Systems



—~ ~ Carbon Pricing: Europe” s Experience and Lessons Learnt



+1. ~ Preparing NEMS for the New Energy Market Landscape



