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TIME SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
15 November 16 November 17 November 18 November 19 November 20 November
Opening Ceremony Energy and Sustainable Sustainable Energy policies in the
Orientation Session Sustainable Consumption and | Consumption and ASEAN
9:00 - 10:15 Development Delivery Systems | Delivery Systems (Dr. S. Dhakal)
AITCC (Prof. S. Kumar) of Power and of Power and
Energy Energy
(Dr. J. G. Singh) (Dr. J. G. Singh)
10:15-10:30 BREAK
Energy technologies Energy and Sustainable Discussion on Low carbon policies
and industrial Sustainable Consumption and “Sustainable (Dr. S. Dhakal)
development Development Delivery Systems | Consumption and
10:30 - 12:00 . (renewable and new | (Prof. S. Kumar) of Power and Delivery Systems
Arrival of
Participants 0 energy technology Energy of Power”and
ATTCC based) (Dr. J. G. Singh) Energy '
Thaﬂan’d (Dr. A. Salam) (Dr. J. G. Singh)
12:00 - 13:30 LUNCH
Energy technologies | Energy security Energy Power and Energy | Expectations at COP
and 1ndustrial (Prof. S. Kumar) management in Management under | 21 and future of GHG
development buildings Deregulation emission mitigation
13:30 - 15:15 (renewable and new (Dr. B. Mohanty) (Dr. Weerakorn (Dr. S. Dhakal)
energy technology Ongsakul)
based)
(Dr. A. Salam)
15:15 - 15:30 BREAK
Energy technologies Discussion on Energy Power and Energy | Evaluation of energy
15:30 - 17:00 . . « . .
and industrial Energy management n Management under projects
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development
(renewable and new
energy technology
based)
(Dr. A. Salam)

security and

Sustainable
Development”
(Prof. S. Kumar)

industries
(Dr. B. Mohanty)

Deregulation
(Dr. Weerakorn
Ongsakul)

(Dr. S. Dhakal)
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TIME MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
23 November 24 November 25 November 26 November 27 November 28 November
. Additional Class
Study Visit: 09.00 - 11.00)
Department of Energy technologies Study Visit at
Study Visit: Alternative Energy &y . . £ Y Participants
and industrial School of Art, . .
Sunny Development and . . . Presentation Closing
. . development (fossil Design & Media,
08:00 - 12:00 Bangchak Co., Efficiency, Ministry of Ceremony
Ltd.-[Solar farm] Energy [Ener fuel and solar based) NTU
' &y . gy (Prof. S Kumar) Singapore
Conversation in
o Prepare to Fly to
Building/Industry] . o
Singapore Participants
12:00- 1330 | LUNCH departure (o
Taiwan
Departure to Stsqdy Visit .at Study Visit at
Study Study Visit: Thailand Singapore To Be HEapore: Gardens by the Bay,
. , 1. Building and -
Visit:Kasetstar Greenhouse Gas Confirmed . Singapore
L Construction
13:30 - 17:00 University Management
: o . Authorty;
[Biomass Power Organization (Public .
Plant] Organization) 2. National
£ Arrival at Singapore Library Cultural/Social visit
Building.
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B\ I8 e (Vertical Axis Wind Turbine, VAWT) KK il E 1258814 (Horizontal Axis Wind
Turbine, HAWT) Wife » #l[& 50 -

7RV sil oL 7 % B A W B R [m AT AR R 20T 0 A& T s H A S
KR8 AIAREE - 88 - = 8e(EA  HRER - A ERIEERA - 20 A
RIZE & TR e - RE /KPR ) 2 S B R G m S L VA N i B
NI 72 e ~ W2 508
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Rotor
- Blade

Gearbox Generator
!

Nacelle

~
Fixed Pitch
Rotor Blade

- TOower

Gearbo

Horizontal Axis Wind Turbine Vertical Axis Wind Turbine

50 KPR TE BRI R E

JR\ S TS5 ERHRIRE Ry B A B ROR > BUSHYBR LRI » 2T AR e s - By
TIEESFERA > BIREI AR SR R AN EAESS (A8 51) 0 Bz bayk:
IR I% > BARE B R R SMW B S ERE 164 AR - A BRI IAZ (R E
iR - SRR ERAGEEENZR > HRrEEEHRAEER 3~5MW E IR
FORBIHIEHE A E R B R

009

D
.

1985 1990 1995 2000 2005 2008 2011 2012 2014
Rotor diameter (m) 20 30 46 70 90 126 127 154 164
Hub height (m) 40 50 78 100 105 135 149 149 149
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JIH% > s 1OMW DL_ERYE RS A b B EEE 2020 400 -
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Bl R BRI B aE - IERERaeet b BREEAR - S EHER
REHAHYE AT A5 E - REEBIRE IR RV E R » BRI 2014 32288098 )
S P ERIEESETEE 1L.IMW - fHEL 1998 - 1999 1LY 172% » T84S
KR EARER Y 0 2014 RS E Ry 821 AR BER HAS R 99.4 AR > 43 AIEE 1998—1999
RN 48% K 108% » EARALHIR T3 A B R )% BRI E S 2 EAE &R - DA%
CEBA 3 US98, -

H Ak e %A R R Y any MBS R E R - B— L EILHIEZR LA TR - 1%
FERITA=%R » BB EER HERENN R E=R ZM - WER B =5 ek
AT e SEAARIER LE=FR D —ER c AR ER A BEEWER SN LA =2
fipeh - S TE R PEE B AR — BT - SMNEGR—S0r  INERIA ST E - IRV R ER
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A e T R A A (e - S SR R R Ry iBoRAE B B
SRR EEE - KRBT R0 28 ES - 1458 b - BRiE R EE L TR e =5ER E
Jit% > R IEHE A E OGS RE P S B > S2E] Wind Power Limited Br#§HY Aerogenerator X
10MW JEJJH - TR 23V TR Wil A EER & Sterling BASEY 20MW B -
JE IS ANGOR - RillmBE CBOR - R EEE R E T EIR AR - TR ks - =
YR SR E AT R R E E R R (RIS R R L B e iR -

JE 738 B A GRATS MRS ~ SHERERE » 5941 - BRI W34 B8 B BT R 4R At
MRt - B S TRV B BERET « fUPRBATREME T - (5 2E - TR - S8 -
W ARAEN - v A TR B EIRIIRIHETH: -

(BEFET

JE\ ST S BRI AT R AR S R > 2 H ARV ARER . — - B T ERES
4% > RSB FERIES SR ENEKE R R - Hh o B E e
ZRERECE > BONBIR Y SO ERE EIRARIEARE R R - HEE Rk LRSSk
b HERGEE AR ~ 22RO R R EREA A FEE R - NIL BRI ATEHIHE
FEUR TS B E R AR S - g R A RE E g 40% ERE > (H & B il A
EE B B % &960% I HERRAHEES  MEA fE 1 R R EMFS0 A ek @dE -
EEEALE - B Bey BHURFE ML - B RIEE S M ERGHE AR -

i b VR A e EAUR 209 - TEEUEEE TS0 7296 - HIEZRA MBS TS  [FlF -
SROIE EARTE - IR 25 i o SRl bR 2596 © EEElEr - B - R RO
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ORI/ > o] B i e DI INReE - Sk A R - RS AF o Hig
JEF R AR RS [ B - SEIAIER -~ FEUD/ D B ima e R AR
SRERE o AR AL > B HEFICORRUSE - A4/l -

JEZ 5RggRESE - i E R ERRFOR (R 6) MEAHVEFL - w] EsCEE YIS
WEIRE Z B MEAEETZ - HATBPR S Z Bt > RLUE R iRt - SHER R
TR B By 1805 SR E RIS AR - S FN s | > IR R e b MR
TS HAB A Z &k o $eo0 18 R - B F 3 DLERVSI R E R 3 ik -

*® 6 JESIHER B ERERE

Classes of wind power density at 10 m and 50 m
10 m (33 ft) 50 m (164 ft)
: - Wind
Wlnéll:;wer W'BSHZ?t‘;er Speed m/s Powo_ar Speed m/s
(W/m?) (mph) Density (mph)
(W/m?)
(o] O 0

100 4.4 (9.8) 200 5.6 (12.5)
2 150 5.1 (11.5) 300 6.4 (14.3)
= 200 5.6 (12.5) 400 7.0 (15.7)
i 250 6.0 (13.4) 500 7.5 (16.8)
5 300 6.4 (14.3) 600 8.0 (17.9)
i 400 7.0 (15.7) 800 8.8 (19.7)
Zf 1000 9.4 (21.1) 2000 11.9 (26.6)

BZE 2014 FERRESIHECE 369.66W > BEE 10%HIER > FEHE 2019 0]

666.1GW (& 52) 5 MAEESI B Z BT =257l Ry e ~ SEEIBLER - fa it a] RUE)
SEE R - 1 HATE I8 B s B M LEE - BEEA 20%08ER 0 H
SR NEE - RIAERCE EVAZ S A RETT I » RS Eest M EE EBE 5= A E
DAEEAGFT NBIR - (HERTERE S - REAEEUE DA EE -

#

35 [GW]

2014 2015 2016 2017 2018 2019

W Europe 12.9 12.5 13.0 13.5 15.0 16.0
| W North America 74 9.0 8.0 8.0 9.0 10.0
| | Asia 6.0 260 25 5.0 290 295
Latin America 37 4.0 4.5 50 5.5 6.0

W Pacific 0.6 0.5 0.5 1.0 1.0 1.0
W Middle East and Africa 0.9 1.5 0 30 3.0 40

52 2019 FEE SIS E TSN
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SRS S R AR &Y 5 T0~T75% - {Hife R R E i R A 5 40~50% - HoAth&Y S096HTRA
BIF5 ¢ BB (Foundation) 4 ~ B0 - HIKEES - 4% Windpower Monthly (2010) HY
fliat o BERRE > SRS R ALY Ry 300 EEBUT, MW » BB FE R R P R A 2
fi& > WUATR(EAEIEEEAS (Cost of Energy, COE) B2 BE%E 12> JilA] -
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TR N5 T K LA ORI ECR SRR -

FEETARERE 8 LB E AR E ) B DELR o AEEINE e L RE R
SR - R BIVEETT B PRREISAEEE A - BN E A R (E - PSRRIk
WP B AR AU L 2 R A% R B3 T 1)

MR R R R 3 - MRS T RS AR s R R R
B SR AE S B ) 3 8 B o E M T ERA 0 BIAI{EEIEE Finol ~Fino3 ¥ & » H
BUNHEHEEITER ~ BOR ~ MR - 488 - OF4E R AZem SRR 5T o 0 T v P e e A
$55— Alpha Ventus - SLEAIIEERIL 3 P ELE A M ISR - AET 2020 FEARHE ik i
41GW - 3l 5 9L ERFEE 25% DA b EEEHEH R T2 —Beatrice » 8¢ & 2 JEHERE SMW 2R
MO KL )55 ERES, -

Uy~ HEEE

HEE S e R ALY R ABNRE - iE T AE BAK H BRI B RIS & - AP 2 A E
T BUK UGS R ERRE R - HUERAYENHREE = 2R IC 7000 J& - 1F 80 £ 100 A BHYZE
JEz - OmSEE R E R 650 £ 1200 & - BRI 1 £ 5 AHEAYMES - EiEit FK
Mg » Bt BRI AT » SURAVIE SR ATV T AR - Bl
BT HIK SR B i -

NIRRT LRI BRAGA I ZARE - BIAIAT R SRS ~ B AR N BUKHEEE - 2
SRR E ~ KEBEFFZEYE o (HEIES S B E R TSR B2
AELETS 20 HELHHEE -

()&

HEEETRA BN A A RETR - E R AR E FEREIRAVRF € il HAEREE 35

N HAERE HEREE - AERIGREE A& HHEATRERIIET o HEE FHHI<E
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A] 7y RyBNRE R ERRE AT - HEENEE T IEIBER - A LR IEM] ~ BSRIE] ML LR
% BIEDIEE - BEUREBAIOAS B - I DU FIEEYIR U Tt BVE (e RE
JEFFHAVEUE I S - DRI BB AR - N R4 % i i b B R BRE M
WA R BEVKE S T HER AT USSRt A& N » iR 2 BRER B AR - PRI
TEHEA EoR I BVE RV - & LS Rt BB F VIR E - FERG SRR AVEREL (Z00R
BEUK) AT DAEAE S e S FEE AR YA -

SRS —(EEEEEHIIATY 1904 FAEFRAFEM 10kW HYSE - EEFE 1922 F
LT TS T A SR R R 1T BRGA 2 B A JEURH AU E T2 SRR > 1% IR U
B -

FRIEEIPR 200779 (International Geothermal Associate) &GE1EKZE 2014 F il £HEFRE
H 24 (BRI A B ER  GHAEEA B ALY 12,504MW - HH a8 a1 5 KZBIR R
B ~ JEEE - HIE ~ &P - FAF (E 53) 5 1F 2005 % 2010 4 5 FRSEEAER I
i 100MW Z B A ZEE] ~ HIJE ~ /KE ~ 4EPEH ~ Bion s iRELBIE M 50% 2 BIZ A&
~ AT A G ~ BN~ HHE - JKE ~ IO ~ Bae ~ ENE © HEME R RERHEL
SHEBIR AR 46 (& Hrig B 5 EAEMT B S Aan ~ BEgEfEns ~ Ik - fE e ~ SAms -
AR~ BRI ~ RIS - FRBH - FURRAERE R - SRS JERE ~ WS v PEIES ~ B
feyisd ~ BB~ B~ UE KB 4T

Megawatts

4,000

) +3.5
3,500 M Addedin 2014

2013 total
3,000

2,500
2,000 +49

1,500 +62

+0 +0 +40 +18

+0 4358
500 - +35 +107

0

1,000

United Philippines Indonesia Mexico MNew Italy Iceland Kenya Japan Turkey Rest of
States Zealand ‘World

53 HhENGEEEEISESS

AT B BB 3% 7 U T Ry (R B B A S B R R 2 2+ Ho (e Y
N FSE AR SRR (40 - #E -~ EER - BRI - HEER(EER ~ HEME---F) H
AW EREUE > S EGERERS G RETEI TIE (— R 1,500~3,000 2
RO 5ERkt& » BUKMIZEART E 28R B (SR IR ) H—fe 2R /i 120~370
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C o OIFIAARER Z S A T

FEES I B A MG DA TR ARG T s fea e b 2 BEE R R A LAER - ifife
Fo i @ e P AR s > SV BAREph BR Fr DAl 2 R B B A% (— RS
3,000~6,000 23 R » ARIBALET RN 25 B VERE S R B bR VB RE > 1,300 £ -

(T EAES R Rl

HhENEE R R B I T K B R R DARREh sk A ARV E ) - BRI
HREDK S5 EAEIE] - NIRRT EAGE BN TR SR LRI W EAS R EE - HEREER
51 > BT EAVHAY -

A HER B RS A 50 - RIEE T BVEE Ry ZAR  (thermal efficiency) B o FHEATTEZ
EREA BRI ECE G TRAIZME (heat engine) (EETE MR HIHUE FIREBAVREE - BT
EAERAIERE - BEIFIEREE S ENHEEFIWEIEER (heat cycle) - LS HER
i FEEEVUREEF %41 © #BGERBE LM - SIERESELS > SAINET ¢

BGOSR EAN ALk TR (dry steam) 20 (8 54) 81T BI85 (flash
steam) = ([ 55) #EFITE - FIEZERA M AGZZER (150CEGEME ) SRS iR
T IR RN TE o R EK B AR R ISR FESGER
BIEUK Sy BRSsiR 20K - HPMEZER (180°CEkiEB ) RuBhimintdkas s - B Haif s
EsER A -

Dry steam power plant

steam rising

I

® 2011 Encyclopaedia Britannica, Inc.
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PRl s .. e o 3 Wlnjection.
well Geothermal Reservoir ¥R Well

55 PAsEZRAE
EEfEER (Binary cycle) A4 (I8 56) @ Ry AT SRR ZET » v 252 STCRIRATHIEL
TihE o FERCCAES EERIBRL B RLRZER - AR i sE o - 502 H AT AL
BRI M AT 2T

R, o
Do X |

56 EEfiEER (Binary cycle) S8 A4R
AT 2R R H I R B &R 2 (Capacity factor ) AV » #HhZRESEE DI 3% K
R - Rt BV A S E i En i s RE ERAV R E HIRER - ERVEERZE
=% 90% -
H Rl 3 e it 24 2 ARl Ry b iR A B A48 F il (Enhanced geothermal system, EGS »
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@ 57)» RFIHKITBEZTTEEM T R SR EP A T2 2% E  (Engineered
Artificial Reservoir) » FHFEHIFT AN T 2 /KBS HE AZAEE SR Iy HBLGE RR B R » (F Rt
R - g BTG - TIFEFI A — R MEAHD RS (— R B A 30°C/km) » 28
DA ZAE I IR R s 28 S BN A RIS » 22 A M st BR N 30 2 208 - I FR D5 2%
AKEMA 2 REFRE T E - TR B Bk - A CBUE R il s & HIE i
AIEEST > BREEZEE A2 3,000 AR DA L2 ErBa S EhGE - BB Ry T THLT -

EGS 7EEREX » THfE 2 2050 23K EGS #BEIEREH 85%HAIERZE 70 GWe - 1E55
—{i& Fenton Hill EGS 3% % » EGS EVE4Y 40 FAVEEAES > /A 18 {#LL LY EGS £

B o PR PEAR EGS BEMCER - EGS MRS TR B R e -

H EGS Filahss 8 #E H5hk e B AR BRe H v 17 - WIHI A AR S » s s
BRAE S ELRTSEAE B TRE A B S - BREAAY ENGINE H 16 {EZR HBCE & 3 {EIEEEERY 35
{ERA S PR L EIZHEY > B LR TE 2020 FERTFF(R 20%MIPRENRCAS » B 20~30%HISEH-REA -
FeAR S BN AR 20% » TR HEBIEON EGS 3 AL - HAEE B IS BT b it Bt e
i T AR 2 M AR O (50 o (85 B e i 5 [ HE 7%

K EGS BB S AR EEE & 77 Rt 2 D (B4 ZNE A In Field EGS - B#F#EE
PERVAT (H Al 240& Near Field EGS » DU B S8 BEE £y = HYBLAL Greenfield EGS » H A4S &35
SECHYBHZTHERE - E24iG B B R A 5 2 FlThE & - sRIR S AU 7 B el Bh L B 47%-70%
[EIRE T Bl =78 BEGS nUflibiss (ot TE - BIRHEEEHE - A TREEERE K tEE

W) B 5 (ERubERES - BT 2020 FEEERK 5 EGS EERUE B #HEE 5 DL 2030 4

EGS pAR#EZ 0.06 £70/kWh » 2050 F2ER 2S5 100 GWe MBS BEIEE R & K EGS Rl
o NN EVERA EE S - (ERZ BIBURAE BGS BH#E Lot T HARR B a0/ 5 v B 3
Z EGS +3f% » HREIAFE B AFHSER BETTEMARES - AT EGS 0y HAREER
i - EHEAEREE -
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Step 1: Drilling injection well Step 2: Water injection

e Water

Caprock

Potential Reservoir:

Hot'Basement-Bock

Caprock Caprock

Developing Reservoir: Reservoir,

HotBasement Rock
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BE - /KIJEERTEAEA AR/ N 73 Ry N~ R BIBRARIK S 3888 - AT 2R Rl {3t
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(T3

JIR=CEE R (58 ~ ZEARZBN AR ) « —F A RE I 1Y E 2R & 4
W e B HETERGTIF RS E - RE/NT > TREHm EREERT=
72— ST o B IR ER MR B FTRIVKER - ZERIKERIANA - R4
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JNERREEE B RSN ARG WHMARIBE ) R A TR B
SRt - —REfE Ry T EEEER ) (MR RIFRIREE i H B H A RAYEEERD - IR
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62 EEOKNREZEEE - #EE

REELPEAETEEL (&R 7)) IRETEREKERHEGR -

AR K I &R AR LY R 6.9 (8 kW - Beffo nlpsd St 84U 5 5.4 (8 kW - Hrp &%
G KEIEAARE R 4.0 (8 kW o PEIAEKEEE R ERETAEERE ~ 5 I A -
REILAEE  AHEE] 75%LLE - EER - WU Ewtih el —F2LE - Pr K &R E®
ERARIT B 07T HEEEIT - AN SIT - BRI AR b BOKEE T
ERREEARE] 13 E/KEEM 2.7 BT R E R A 8 (E/KEEML 2 BT AR E 81
PRl - (L - A T ESUKEE TR - PEUKEERE ) HIRE -

1.

® 7T 2013 FHEKIBHESR

SEABRMIRE © KDFEMBIIE > FERASGZPRERZE

Installed capacity .
. Generation
o y Pure hydropower Pumped storage (TWh, 2013)
(GW) (PSP, GW)
Brazil 85.70 0 415
USA 79.02 22.4 269
Canada 76.1 0.12 388
Russia 47.3 1.6 175
India 39.6 4.8 143
Japan 22,22 26.70 80.23
South Korea 1.72 4.70 4.10
Indonesia 5.08 0 13.01
Philippines 3.52 0.30 9.25
Thailand 2.44 1.40 7.39
Myanmar 2.90 0 5.08
KN EER
SIS TR ¢« B EM O AR BRI - KIS R IR T
VIBERL -
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2010 2014 2010 2014 2010 2014 2010 2014 2010 2014 2010 2014 2010 2014
Biomass Geothermal Hydro Solar photovoltaic cse Wind offshore Wind onshore
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> BEIRHGRE/KOR + /KIS EEEZAA RRIONEL > (EFRER - & — (ks B RaE K 3%
BHLER  HERERBMAGUBNE - 22 G2 At E A R HIEN - G EEA S
IKERHHRE—CR > PO B » ERGREEM bt B B3 AKUa sk Al sE MRS il - b
SUIEH > FERIREUR LI 2 5 B 10%%RE - A sEE 2 RKE gk 40% -
EPERYK D EE R A RGN M) 1% -

> NO&ER © DIRE(EEE &0 i ERY AN OB E -

> T EZMR A BT A E & EKE - PRFFEE SRR - BREHE
—&HIINE - UEEGSRE - HERREPE - HENERZESE -

FE REIRRHR
TEEERFIHYEBRTTISMIEE 10 JkS5T  E e R BlaelR > AR IR F] 13 Jk3T -
PR HR TS0 PRy SG SRR (I 3200 B ERETIF > 2000 S{EFRRE I - HILREA, - T30
FIZERERI R SO - TERE PRI A RRETROME B - SR REROS B —F LI E
NILEIE TR PIRE RO E R E - EIMICEERE N ESR  IeS AR - RS E
Rl > 1% 2036 FEEIAE H ERZERH A i -
* 8 2011 FEIREALRETRHEGTE

REJR R ERFT RERUME SRERHE (SEIIEK)
(Quad Btu) (Quad Btu)
(B S 29 62
T3E 200 266
*= 52 92
i 101 103
ARGt 382 524

==
=

=

* RE TR AR SLRE TR B AR

— ~ BEJRARTS  BERFFEAEI E AR AR iR PRI RE R > T8 5 " WIARBEIR | (Primary
Energy) » BIANEESE ~ [FUHSE > &CHEEApR T # Ky T RERAEJR 4 (Secondary Energy) »
BIA0H ~ BERESE o M4 AR TR AR AR TR 12 1A » ANz R - AT DURREE R
AR ST 5 BRI T AN AT DR OB RO SOM ~ 5900 ~ LPG 55 - S REpE B %
LEAEAT M ~ TlCEEAE R S A BB EE) - A RERE RSO EE -
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= REOHBERIRE ¢ HATRERE - (ERRZSHV RO (Fossil fuel) » 408 ~ AR
PR A 90%LL ERYS HEEIRILERTE; - (HABIR SRR E AR H H &
filivg > KGR HADHEEHA/D - BHE & PEIERAERRE - HATHIRENE T
TEBAA NPT -

=~ RERYIAREEIREE ¢ fR4E Global Energy Assessment 2013 S5 » £BRYIAREERAEE fy
496 EJ (exajoules) > HH&Y 144 EJ ARLKREHA(HE{HE AT > 352 EJ #Ea a2 AR aEIR > 22 EJ 848
BCPHRF S » BdXRER N E 2% 161 B »

Energy Examples

Primary 496 EJ Crude oil Coal

Conversion

Refinery Power Plant

Secondary 352 EJ Gasoline Electricity

Distribution

Truck Grid
Gasoline Electricity

Car Light Bulb

Useful Kinetic Radiant

Services

Passenger-km Light

496 EJ Waste and rejected

energy

BERIOR:GEA 2013
64 EEKAERH G BURL I E
VU ~ ZREIAREETEH R ¢ 2B 2013 FEJARAE IR ER 4G (06 65) Ky ¢ JFUH 354,948 Ktoe >
B /7 14,626 Ktoe » $EEL R #L 5,947 Ktoe » KIAR 5,339 Ktoe » {47 F4ERER 8,076 Ktoe
FAREIR 5,278 Ktoe » (5 24% 5 BITE T 80% 2 bARER ~ SEbEeA > FFAAETR 9.2%
HECI/K T 7.7% ~ BEKTT 3.1% » HEWARRETFHERE 13% »

- Coal & products - Natural gas - Renewable energy
- Petroleum products [ Electricity [ Traditional renewable energy

70,248 70,562

66,698

80.0% Fossil fuels
9.2% Renewables
7.7% Imported
hydro power
3.1% Large hydro
power

95.5% Fossil fuels
4.5% Biofuels

2009 2010 2011 2012 2013

65 ZREPIRAEIH B AT E]

T RARERESRERUH BTN« fERUS 3 l ToEY £ 28 ) HWEIR CORIE M A 7] S -
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Rt HERSARZRBE TR KB LigISs - WHEEHRATANE - B AERZT - B 8RR
FoREBRVERNEES " » BB E - SR AOMR > BaEEAFEE AN
AR 0.03% » FILBIRAE 3.8% » 5 2036 F BAU Z 54 REME -
£ 187,142 Ktoe ; = HARIEIREIRE i Energy Efficiency 518 » R A EEE T
FIT A B E B P I H0IH] 30% AL EE: » Al 2036 i &SRR M & mT#If1 2] 131,000 Ktoe
AR 56,142 Kroe FYREIFIME  H A AR E1A E 3 SEACRAVEE T ZE 5] 15%HIENSE -
53 85%HIENK IR AR EEFIH (41 66)

200,000 -

180,000 -
160,000 -

140,000 - 131,002 B

120,000 - ST L b

Final Energy Consumption (ktoe)

1 Ce== = Plan Saving from the past &
100,000 w0 ith EEP recent measures (EI 15.28 — 14.93)
80,000 - T 51,700
70, \l/ \ Saving form EEDP
60,000 -
40000 - i o Electricity 15% 9 Heat 85%
’ Assumption; (7,641 ktoe) (44,059 ktoe )
20,000 1 » GDP Growth 3.8% =89,672 GWh

> Populatlon Growth 0. 03%
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036

66 ZREWIRAEIH B AL E

0

A~ ISR EE TR R LT

RS BRI AR E - EHES  PIERREEEENE SR ER
T B AS A B S HY 2

— ~ {EARETRAYIP L

BESE B ~ & B SF SR BERTTER - HEBK B RVEEERN 5 3R T K/ BYTEERRA
SEEHIBIARETE RS —E— @ R FEAEEI R MR - FELMRAYH
BERP > HFHERET NI BT > MO E  -  HEZE SRR - T
FEft N RS2 SR BRI E A > B0 A IRV = el > Hofthple oy R
HARE T B -

BRI R B S AT 2T - FE8T &8 RAVHE F0E - T B
TRERVEREEY) e CRIVEREE R —EIEIEE - RERH i —EE
R - BN ZE RIRSEE - SOBATERY T > DUt ENRY SR - SBER - &)
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i 32
— -~ {BEARE

2oy~ BERUHAIR AR, -

IR R AT
JEREKIRE ~ EREH < IEREHHYES
T RREMBRDE N EEE A

—PEE—

JerR EPEES - &L
B [E et N 2 B RHITER T - TRt

S RIS

FRET ~ K HALERMER RISy 3% AR 82 L - TR AV E ERInR = EARBE I > JE5E R
KT~ G SRR GEFIER PR - BEE e RV B HREIZ > TP RA [
FARREIE ~ FER ~ SIS - IS O S B —PLREEL - TR IS p Ay B 8
WO -
RO PERAVIEES
R et 7 me o GEM) | JREERGT | EEREE | RATEHE
JERR 0-0.2km 0-25C 50-80% [10-20% |55 - 14.3 Ml/ke
flales 02-15km | 25-40°C 30-50% |20 -35%
SUB-#7 |1.5-25km | 45-75C 10-30% |35-45% |83 - 25Mlke
vt 2.5-6km 75 - 180°C 5-10% | 45-80% | 18.8-29.3Ml/kg
A A >6km >180°C <5% 80-96% | 30 Ml/kg

W JTTH » AR#E BP2015 e - 2014 R FRAE BRIV AR /Z 8915.31 (R -
FIR & G Eha RHY 2 BOMNBLE & - 1994 5] 2014 F8Y - HFERIENVEREEb

D o TTHEREREEAVE AR - SH2EE 07 -
m Europe & Eurasia
Asia Pacific

= MNorth America
m Middle East & Africa
m S, & Cent. America

ERIRIE:BP 2015
W S IR o A By

AU TJTE R4S BP BY 2011-2015 fFEFE R - S8R A0m R & R EE E R R E
FEBENN > 1 2010 FEJEAY 13830 {24 > 2012 B INIE] 16690 (& » 2014 FEFEBE NS
17000 {Efg -

& 67
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KIREITH > 1RIE BP 11 2015 s - jEHE 1994 £ 119.1 JKILH AR - #E0E]
2014 £y 187.1 JRILF AR » Hp HEbE KA E HE i -

™ Middie East

m Europe & Eurasla
Asia Pacific

m Africa

= North America

m S & Cent. America

2014
Total 187.1

trillion cubic
2004 metres
Total 156.5
trillion cubic

1994 on
Total 119.1 metras

trillion cubic
metras

68 RATERS AR

=~ FARERUTH - EEREREREYIE E RIS E ARSI ARER > 2005 FEHELY 463
Bl B/ VETERIGHE 0.5 BT - DUE RIHIE lafi g% 1T 8RR RIGRER A  FEERZ
KIE Y » 5EIFHSEHR 10 -

® 10 HAERFEREKHFZEY

Utilization 2005 Technical potential Annual flows
[E)] [EJ/a] [E)a]
Biomass, MSW, etc. 46.3 160-270 2200
Geothermal 23 810-1545 1500
Hydro 17 50-60 200
Solar 05 62,000-280,000 3,900,000
Wind 13 1250-2250 110,000
Ocean - 3240-10,500 1,000,000

¢ The data are energy-input data, not output. Considering technology-specific conversion factors greatly reduces the output potentials. For example,
the technical 3150 EJfyr of ocean energy in ocean thermal energy conversion (OTEC) would result in an electricity output of about 100 EJfy.

RIGREEA TIEER © B3R aHl - KIZREEIRE HATHER ERObHsd a4 E R
REVER » HIBRETRSR » IR U R RE R AR REE 3900,000 ET - KIEZHYAE
BREEEMRRIIEERNLER UERE—FPHURISEER 8 e N HEUSA
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FRERHIFT A ERIER_EA nl AR 00 ~ RARAISHrER &S S AR TRA R 1 -
MIRFZREE T 52l - ERRIRE A A FIAH] I ARFSRE -

KIZHES (Solar radiation) F&KFH{EZREEFTELNAERE » B HIES
HiAYEESAE (Radiant energy) o AFSHESTHYEEARREREITIR S S800K HYSERSHRSS « K4y
A—FHVHRE R B EE PR AT Y 55— AL MR BRI MR SRS - HIE FiE
FEH K HSTET (Pyranometer) EEREE H 5T (Silver-disk pyrheliometer) FF a8 2K
HE KSR (2@ 69) -

Pyranometers - Pyrheliometers

7

, |

| &
Eppley Laboratory, Inc. Kipp & Zonen, Inc.

69 KGR HIERE

KFZREE T2 B R a s tH A e RIE A Bt e 0 — 2SR AT R A > B4 > K
Prahpefeahas - KF5JeE - KIGERESEEE > A TEE(EM -

2k~ BEUR(E B RE TR

{EARETRZ Z AR FABRIEIRAYRAZE BARK » H A TRRER IR 2525k
UM ZERAG - HIRBTGIREGIR © ZLIEME (BB ARER - HERERE R - flad 1
DN ER 25MT 5 FEAERRR AR THER - aTEHECE A - im/ARci T (28
S~ AEERROIAN ) - B2 HE ~ IR RIsZEHR R HAETRRER % N - EIEatam A Al -

— BT

WHEA R DS IR R 2= RAe (GHG) BRRUERilaBrssryERL - AT REIINR
I3 SR EER AT (Clean Coal Combustion Technology) » PART & AR 2K ER fREALCTE > BB
TR AR A FHLABERL fla o - BB R LR TEER S B RLlr (IGCC) ATl ~
RE R S0 R BR O M BE S5 U5 T B L A 5 it (R o DAY G R SR AT B 11 BR Ak EE R Al
(integrated gasification combined cycle, IGCC) &R ERPAFEEERNT F 7 o IGCC F| FH B 2R i
RALETE RS RBUEREE - EAEERT(E fl 52 pioFHE - R SOM NOFHEREE - 3%
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Feflabr TERERMEEE - BREFEFRE TR A% 38-40% » HZZE] 50% » {HR AR AAHEE
M A E RS

B (8) R+ ERER R Supercritical and ultra-supercritical » 1B BEEy SRR
ZZERIG AR R - AIAFEREEEEES ~ FRMENRER (FGD, Flue Gas Desulfurization) Kz
BB (SCR, Selective Catalytic Reduction) » AERATEERIDEE ~ SO Kz NO /554 - HIR
ORIEREEE @ [FINFHE S0 50% -

% =7 Fluidised bed combustion it A/ LIAIANEE - JE: (] € PRELR BREARE 2 fj Y —TEREE
Tz REETYEE

B VU R JRR 7 =R I PR SR B 2 98 M2 Pressurised pulverised coal combustion » i~
TERF B ELREIREE - T2 s = AR PP ek AR TR MR B T 2

/£\ This simplified drawing shows many of
== a refinery’'s most important processes.
: ST
Gasoline — e
I vapors E 1= Ii*‘;]i ol [ EF— . 1} LPG
LPG
= | =
Maphtha : - X o =|§l"' S Jaio . .]] Gasoline
L S o
k- |
Kerosene - R o e = i} Jet Fuel
Diesel { iF — =
Distillate >- e o— ﬂ e e e | I 1 Fuel
Medium "'_*_ Allcytation | ’_EE ) LPG
Weight -;- i - = - I_E UnIt Gasoline
Gas Ol ‘I : Cracklng : Motor Gasoline
< | Unit= Y Ju T FET T et Fuel
i — i i = s T iy Diesel Fuel
i=7]] Coker —
g‘-I o I ] Industrial Fuel
- s g ) Asphaht Base
] .- = 1
T Distillation Tower |50 & fn e far Ll s . . 7 EndProducts

70 BAEFBIREERTHYE 5 [

+ KFZEHE
KIZRERGUREBIE - FEIER - DU B EESE H S = SR ROe R BgRR
JERIFTE o FOLRIRIGRE (CPV) 75 BBl B Eh i fE - 2 —(EEAA ARG RE S R HY

BERN - EIEFRSTERE0AST - FI Y22 R R AR5 ' b S 21— (A B4 N
EhEF » SRIGREET - MEREH EAVEEZ R RN TDORE BT Btk
FHS KGR R - BEmBEW CREZZURRZEEIN) HohbEsEsEn
TEMELEAVEE ST - BRI EIEIRRETRE AL - BRI L EEIECRS 2%
A TATRE D e i 2 (SO < RS e A A i & KPS B R A S A 2 FRAYHE T -
fRIE REN212014 FRNAURIGRER B 4.4 OW - B AR HE S22 B (e 71) -
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Concentrating Solar Thermal Power Global Capacity, by Country or Region, 2004-2014

Gigawatts
5
‘World Total
4.4 Gigawatts
4 Rest of World
spaln
M United States
3 r
2
1
RENZ1
BEE o
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

T BRI RIG R R E R B4
B~ TREMRVsEIR AT

REVR B T34 A s B AH & B R AR > BURERUM B Y8 R e IR (o A
o (A AR B — AR SRR B R (35 - TEENP IR DIRE A] S iR B T 5% -
Plransis - SR - Bt E SRR TERYIE GIRAY T/ N TS - 1 TSEERPIRYRETR(E
RFEEE > SHEGETRK - Arg e e LB MIRVaEIR Bt - g e e LR AEmYAETR
TSEHFIRVAE TR AR oK LA S RE B ANAE - BIDBEEN A EEPIR A Z RO R » TREHIZE R
1832 ~ 2R~ BB~ DUREEE - BRUEIREEIAK - nREFRElRAY AL ~ BIRETE ~ RETRSK
o R FEREIRAIEE ] - W TSRS A G B RE M o BN I A A e R SR B R
(EQEEI=RVESINEpaLy: 1 = 3

AKEEME T ATATRAERYRETRILIE - AR e HRTHYRE K » SURRFEARAKEE K -

> ERREME - AR R TR AR RAVE (R it~ B B L IFIRFIE] ~ BB RE U B B a5
> REIRRCR AR G R~ SR SECRIAR - BEIRI A
> HARR ¢ (EHBEEARR  RaUHARREES - AEELE -

#11 THEHPIIREIRER

Industry Energy from Temperature (©)

Automobiles

Heating solutions Steam (water) 50 - 85
Food processing

W ashing W ater 50 - 70

Concentration Steam (water) 40 - 90
Steel

Pickling Steam 60 - 105

Cleaning Steam 80 - 105
Textiles

W ashing W ater 70 - 80

Preparation Steam 50 - 110

Mercerizing Steam 20 - 100

Drying Steam 60 - 140

Finishing Steam 60 - 150
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&S B iV E STyl
ZREHIRE IR G ARG EsR TR RS - A EH 40 N 72 B e

Compulsory Measures

1.1 Enforcement of energy conservation standards in designated
factories and buildings

1.2 Building Energy Code (BEC) on the new buildings

1.3 Energy labeling on equipment/appliances (HEPS & MEPS)

1.4 Enforcing of Energy Efficiency Resource Standard (EERS)

Voluntary Measures

2.1 Supporting financial tools to hasten the equipment changing

2.2 Promoting greater use of LED by price mechanism

2.3 Energy saving measures in transport sector

Complementary Measures

3.1 Supporting the human resource development on energy
conservation

3.2 Supporting the creation of public awareness and behavioral
change

3.3 Supporting the energy efficiency technology research and
development

72 ZRERYREIRRCR

bl AL FR RGBT SR A - BB a e B SR s TR AR TR A - A5
S 5 BT E SRR B P ReREE RIS (HEP/MEP) » 2B s EE# LED & ~ (EH S
WA T R - AERTHL S TR I - ZREITHEARS 2035 FERElRUN B £ E T T A4y
89,672GWh » HABURFHEIFIERZY 7,144GWh » 8% ~ {ERGER/TEILY 37,052GWh » 41% » T3

HRFIEI%Y 31,843GWh > 36% (4 73) - TR EEE 7 A8 44,059ktoe » Horh 2

#7349 30,213ktoe » 69% ~ {ERGERSTERLY 2,044ktoe » 4% » T 2EEFPIERLY 11,802ktoe * 27% o

THEE PRV RE R E 2035 A0l 22% (A& 74) -
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GWh

.1.Enf?rcement ofenerg\{ c?nservatlon standards . 10,814 8,834 19,649
in designated factory/building
100,000 -
2. Building Energy Code (BEC) for the new buildings - 13,686 13,686
90,000 -3.Energy Labeling (HEPs & MEPs) 8,936 6,226 8,598 23,760
4.Energy Efficiency Resource.Sta.ndard (EERS) for 1,343 2,367 2,162 5,872
80,000 -|large energy producers and distributors
5.Flnanclallncen'tives and support for energy ~ 9,133 5,941 15,074
performance achievement
70,000 -
6. Promoting greater use of LED 3,355 3,303 4,975 11,632
60,000 Total (GWh) 13,633 14,516 44,196 89,672
y
Or Total saving 7,641 ktoe
50,000 -
40,000 -
30,000 -
20,000 -
10,000 -
M A A A m e A M N A M A a A s
2015 2017 2019 2021 2023 2025 2027 2029 2031
& R ENFUHE B RIRE TN
73 Z2EH 2015-2035 FERE M B I EARE TN
iy Erlforcement of energy. conservation standard in 3,467 15 3,482
d ed factory/buildin,
ktoe 2. Building Energy Code (BEC) for the new buildings
3. Energy Labeling (HEPs & MEPs) 219 991 915 2,125
50000 | 4. Energy Efficiency Resource Standard (EERS) for
large energy producers and distributors
45000 5. Financial Incen.tlves and support for energy 8,117 8 8,239
performance achievement
40000 6. Promotlng.greater use of LED - -
7. Energy saving measures in transport sector 30,213 30,213
Total (ktoe)

35000
30000
25000
20000
15000
10000

& 74

71

2017 2019 2021 2023 2025 2027 2029 2031 2033

2R 2015-2035 FEREIRH B BVRERIRE TR

2033

2035

(89,672 Gwh )

Government
7,144 GWh (8%)

Residential
13,633 ktoe (15%)

Commercial
37,052 GWh (41%)

Industry

2035

Total saving in 2036
= 44,059 ktoe

Transport
30,213 ktoe (69%)

Industry
11,802 ktoe (27%)

Residential
991 ktoe (2%)
Commercial
1,053 ktoe (2%)

31,843 GWh (36%)



< 70,000 A
kel Industrial sector
= 60,000 -
C
o
E 50,000 -
IS
2 40,000 -
C
o
30,000 -
P
2
g 20,000 -
Ll
Té 10,000 - --= BAU Case
- —— With EE Plan
- rTT1TTTTTTTTTTTTTTTTTTTTT
1994 2006 2011 2036

75 ZEEH 1994-2035 FEE AL AR H L TEUA

B T - B RTEZE L 40% ~ 333 26% ~ T3 25% > DABARHE Sy » H AUl A fE
FIPERECECR - ZREBUFFEE B ~ FIREE ~ ESCO Hi » SERE 7 ARE T3
FacEFERIREEE

- . »
ssion by Sector I N

i
H
H
q H P
Power Generation N as
H
I
40% A i
= - S
A ; - -
™,
\
\
H .
}
\.

Industry 25% Transportation
26%

Oil 91%

N\
S
P
Natural Gas 9%

Natural Gas 33%

CO,, Emission Indicators

76 ZREISE PP S bR A EE
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B HEEN

I

T EERREIR AR
— ~ EEREER L kR

AN TR R - NEFGBREERLARE - SstrEoT 1987 £ 2011 F2FKEE
TRFRRIEI » &3 B PR F HRE R T RO A ~ EELRIRR, - AR R Bl
B SRR © EEE APETT 2011 FFEPAT% - TEAEARIRAEIR TR K AR AR 2N R B AR R R
Ry o ERRAVEEEE T R Ry A RSBl TR B BRUEE SR, - P AR = SRAs RS
N - AR SRR ES LBUN I ERZ 8BS (IPCC) 1Y 3 TaHbsmE i - 20
LRRPIMFRE TN 0.6C » B FHE EF 0.1 2 0.2 AR EFEABREUEATRH]
Eit 0 T 2100 A 0 BRI RORRILE 1990 600 1.4—5.8°C » & FEiRs BT 0.09
—0.88 AR HPRHER SR BHREM S K B o RS E R - 559 0 A=
S EST Y B A RRERER S BRREE - RF IS R T A R IRV 2 -

RS EITE 1992 i T RS LAZ ALY ) (Framework Convention On Climate
Change, FCCC) » HHEZ 2t FRIL[E] 8% IR R 2= RASHIHER - B T RERKR A= R
AR - RREAEN] IR R RS2 FIE bR iy AT HEoKEE - 1997 R b4 A4S
3 KRG ARG AN TR E 0 RN 6 R = RS HEITHI - AR A L
B ~ BE ~ EABSEE - ERmEY) - 2R EYI RO NEALR - Hh L EmEk by - 25,
BRA BV BN AL IS ROR = 3 EATRE T8 » B S bR S iR - WRIKIRIY
HRNE L&Y R 55% -

SO LSRRIV B ETE - Mt KRR b - P BT AR EER I
{ET R B K 2 B 5 R EE & - S R BR R EE - EECRIEHE 2 - §2
ARG DEALIA SRR - MR AEREREG 2 ~ K EER ~ N EOREBN LA an e 2 F 0
RARIGE -

SHEZIERER AR SRR 2 A 4) UNFCCC 478K E (COP21) » BfE E
BRIt Ry E 1997 F e & 2 R BTG - KA B IR G HHE T RIEALY -
ZELEFYEE - WEFERESERE LMD ER - RESGEERAL - AMEE

"B E ERGEERL (INDC) - JRE] 2030 6 2= RASHEE REU S E#ES (BAU)
JE 50%  HAHE AR 2005 FEHERUKAEFT I 20% -

it -
%
B9

i
i

Zul)

I
(i
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Kiios 3000
2500
2000
1506
1008
- .
o
iy Lol R ivimoral o iy il Muiclear
W M 1- 2035 1300 TS0 1330 550 400
= 1EET- 2040 1300 EESDH 580 1050 Poin)

BRI ¢ TEA, 2013
T EHETEHEK

FEelie (IEA) st T 2007 FHEREREHRIEN - nl3 & F 2Pk ERE R
G LUK /T RGBT B2 BIE S 2000 4 KI5 CERY 5 LA AR EAY -
LA RETRAVERS AR T R MR R AR T - FAEREIR 2 B A & A
bEREIR FAZAE S - DABUE B H 5 S B LA RER KRR T - HAOBIRmEE i
RETRRCIo HE IR B - (N - A AERETR SR BCRAVINDS - HAk il % BV E AR
TRENTISF - B e ER RS & - BFR E3mAARe R VI R A P B S
FefbFEiEh (research subsidies ) - LAFHZ o NS - A AR E R A - HX
FeHtE BN investment subsidies )~ R tax credits )L E {8 2 ( finance preference ) »
DUOBHESH SRR NEATE - WS B R E e B R L R SR PR AR B R HE T S FF UK © Jxf&
DA (E RS H4H] (feed-in tariffs, FIT) fRft H&AFARATHAETREREIIEEZ - 5aHER
TimEC RO BRI 2 2005 - DRI AR TG 3] BUEHIETZ B i ELiHl

(renewable portfolio standard, RPS ) 8 T-8&55% H & sl A AL RE R B RE 2 — ELL I Z 7875
DAEFF IR E BV AERE IR 57 oK » WA 7 EA TS UL E AR IR B (E - SRttt R
REVR SRk ES - fR95 IRENA REmap 2030 SEBETAS » 2030 -2 ERFF AR RETRIRE H S48 RETR
JH#E (Total Final Energy Consumption, TFEC ) # 21% -
~ TR ERE TR B PR B

W FHARYE B LUK T3 8 5 £ RIE 40 FARTHAZK 7Bk ) S EREY Ry 80%LL
20% ° Z 1% NCUZFEAN - SOBRCRAER - FIERROKIE - /KB E AN C HER
Ko ERIATE AR ST E R A% - IPRREIRAE & LK I8 B Ry T 2 SiH © 67 FAZRE—
T B PGER - B GEIEEEZIT - 79 AT R RIS SURRE - 1R
REEERZFMI0 - AHFE=E 103 FHEENEUR - KIJHER HELE 76% » HFR
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B 37.6% ~ ¥R 2.9% ~ ¥AR 32.3% ~ JREILAE 3.2% - FAEREIRQD)NNLAKTIQ%) SEEEs
4.0% > HHEKST 1.4% > #ZHEF 18.6% -

i DAEAE S8 88 5 EE o AT > AERRER 70 SR BAAT - K ITERBERIPR 2 LUPRH B > 70 R4 1]
DUPASRELPR SR L > ATE AR ANRIE A e s VR E A B > (HIVEHERES - 58
B DR -

EEHRERAR - 8% REIR R NE - S REIRIUERRE MR G £ 2 EE
I i E ERERE LA B4 - D - EEIRERDR Z RAGH IR IREIE T - H
AR RN BB EERED 54 K AR A 2t - RS SRl 2 3 - (i
AR R A T SR S B R B (UL A RE R 2 28 -

g T HARER ARG ) 2B 6 RME - FHAREIRS AR IR E A B R 6,500
MW % 10,000 MW - #5248 o EE R (RIEORED) S5 ERINEERERRFHEET] -
HIEIN AR s B8 D BHERRE 2 28 BIROIIETT 2 HHE 20 520N - & 2 SFaTE I RE e
& B R SR HEER < [N - 5 99 k> &0 E = REsi % 119 FHAmREREEE -
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Smart Life

In-Home Display
= Energy consumption information, tariff
= Fnergy management

= Communicate with grid through smart meter
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Smart Life

Real Time Monitoring Dashboard for Demand Responsce
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Fi = IR (0 B B R e B R Al e ke 8 (CFL - BT 2 A8k ) DB LED ) ~
Hasc g LA BTRER BRHVIKEE Uy > HIBHRA & (H - TR E R A2 - I

o

El%’

oF
&

Ee=s
B

Abatement cost Retrofit BUILDING ENVELOPE, package 2 - residential
€ per tCOZe WATER HEATING - replacement of
LIGHTING - switch incandescents to LEDSs, commercial electric, commercial
LIGHTING - switch incandescents to LEDs, residential
Aggregated
—WATER HEATING - replacement of gas, commercial NEW BUILD
60 Aggregated efficiency package
LIGHTING - switch CFLs to LEDs, commercial . =
NEW BUILD residential
a0 | ELECTRONICS - consumer, residential efficiency package,
LIGHTING - switch CFLs to LEDs, residential commercial
20 | ’7 ’— LIGHTING new build controls, commercial
0 = L I

L , L 1 L L
500 1,000 Al 2,000 o 3,000 3,500 4,000
20 | LIGHTING retrofit controls, commercial
0 WATER HEATING - replacement of electric, residential

|_ LIGHTING - T12 to T&/TS, commercial

40 Retrofit HVAC - gas/foil heating, residential Abatement potential
0 | Retrofit BUILDING ENVELOPE, residential MtCO.e per year
1 - Retrofit HVAC - air conditioning, residential
Retrofit HVAC, commercial
80 - J WATER HEATING - replacement of gas, residential
400 - ENVEF{?EE’?ZE##ZLE& Retrofit HWAC controls, commercial
APPLIANCES - residential Retrofit HVAC - electric resistance heating
R . N to electric heat pump, residential
-120 b+ Retrofit HVAC maintenance - residential —

APPLIANCES - refrigerators, commercial
ELECTROMICS - office, commercial

MNote: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €60 per tCO.e if each
lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.

B 83 R IHEEIRENAE BRI AT R ARA

A~ EEERAA R RE TR (5 FH B L
" PIEAERE ) (embodied energy) » (HFEEESEREACEERT « M2 Kl ~ B TEE
P Z REFOMERE > il | -
ERETPSEL TR ¢ A= ar i 80-90% & A B AL BRABI T IE -
ERTEATBHRATCE %8 © MHE (LY 70%HY A an EIARAST H -
ERTEACE T%H - AHET T HEY 85%HY Ea MR A H -
PR RAFHYEGET - BRI e EIRE TR B A 2R K - BfE
> b SRR R RG> AR RS AR R AR E - fiE
A B SRR -
> B (R R E AR SRR RIAT R (4 - SR ) RS AT
FF o AlS e e -
EE SR 225 DHRB R BT - BB BT MBS - I

vV VY

Dll

A\

\

88



B SHRE TR RIS — PP Aest 5 & -

SEEHVESUKERERES > JELIAEYIRIEESE (bioclimatic architecture) FyZEEE - 5
BRAEIFACREEN YRR (IREFEENEIU) » BEXREARAERR - REA ZHEA AR
AR -

I AVrRfeiEss  stAEwEIECREGREREET (passive solar design » B4 © BE[AIJTAIL ~
HEE(RE ~ BAABOE - BAABEESE) » DURESSME (B5E - FEfEtt - s
PREN - EiRE (ZJg) BEESE) 2 () -

2. BEJRRCE : EPARREH (B SRERER - SRR - BUEIERRES - 8
PROCHIES ) ~ HVAC o zegfi 28 (B4 © &%ER HVAC EHE ~ S8 IIEy2
Al ~ T BRIV ERG  RIREIEESS ) DU A a g (RS SRR -
SRR SRR A E L)  BEL (R ¢ UOKEE ~ TR - ke K3
EEHRHIENEIY ) S 4 (e -

3. FARER : sPAEARSEMEE - KISOEE ~ EIE - DURS A, 4 (E i -

4. ARCEEHEREOREIRE | sTAWORER « PR  REEIL AL BVETE - DL
By Eg AR, 4 (B -

B Bt e g hnsat 48 g - (HR IR RV BN B Al (L - BN
J A% F (S PP BT T AR AR TR (S A » DASS AR a8 2 » 07 Ryl LB R Y
{E% -

Ry toh B 25 B HE B Sk I SRR G T > BB N S ERIT AV R &2 B2 =] (International
Financial Corporation, IFC)Fr2$fZHY EDGE (Excellence in Design for Greater Efficiency) %
THEEG - EREIAT 100 R e ek - HEFE# A EDGE HEHEH25 » {4

HE &y * http://www.ifc.org/wps/wem/connect/topics_ext_content/ifc_external _corporate_site/edge °

S THEREH

EERHVRETRHEISANIRKAE » MIEAEFERMEER 15 [EHEREUSSR AJHRES) - 40
R BRI RS A RT3  (business as usual) > 1 2030 £EAT - FAMIFFZEFEEE 2 (@
HOERRVEIR  Roima e $0mE Rl /R oK - T 2 SR BaHR A m] i DR TS e ot 2 B L 5
zkE-

=~ LHEATETHIEES
(—) BB F 1780 FA (FIHAYBEIRAE ) -
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http://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/edge

() BB R 1840 A8 (BEAZIRENTT) -

(=) H=KH 1900 X (FEFIEAEE TSR TAEHR) -

(P9 ZEPUR B 1950 SR (HEh Sl KB BUE Rl ) -

(L) Sk AR 1990 0 (e ~ Bl AR ~ VR E i s ) -

(%) BENIETHE TR 2020 FEA0E 4 (EIRAEES] » BTt A &R ~ D524 it
AENRATR) © BAE 8 EXF A ¢ AN ~ AN - RAREIRAEES - H4

S

REVR ~ TSRARRER ~ SROOFORTN « SR R Stakat > FebRIT AR T —I T3

AT SEAEREIR R K b BRI R 2 Al B - HOR SN Ty ~ BUREaRf -
M PAZESRBRAR 2t = (T © FREIRY TSR ARG - A BER s —  HEREH ) -
M RERBYRE LI ) R £ B BARE]

FERERI AR RE R 243 tmAe IR AR SRR E - (N R RE R a i DU e B iR r B RE
BIEK > FTDMERSImE TETE - RHE R EAYTRHES - 225140

LIEESE 600 it ERMEE R B - BRI S8 CAYER 73 By 4W > ILE HRRE/ A S 1Y
BUEK 36W ~ EalicEEAEEIESS SW o DU ERVEER 84.4W - FFIEE K S8R (B
i) EEAE 129.9W EigE - WIE 84 -

Power plant heat loss
84.4 W

seful Light
Heat losses 20 L.L—!.!TIQJ‘L‘_S
36 W
o~

Useful energy
aw

= 100% with incandescent lamp
84 HBEEHEEMEIOKEREEE
LUEESE 600 it BB ARG E (CFL) Ryl - BFE R 8 erER o3 B 4W - fil E CEL

RS HIEER 6W ~ Sall EAIEEL 14W > IR ERAVEAIER 21.1W » FFEEX
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JIEERG (BERR ) FEAR 32.5W BNEE - AlE 85 ° IHbAh > —HH CFL &4y 5 357t » Al Al%E 30W
AYENEER S » FTLAAREES] 1000W HYENEER S » FHE A 165 5T 5 HEN S BT &
A 1000 F2TCEERARCR > A Re 2 EIMHEIRER (B0 1000W S#FE &) - s A MY
REMRTE > AR TR & EEAGES » T Ky Negawatt °

Power plant heat loss
21.4W ﬁ UJSEf.U.’! I_—.I,"_,',I,"l'\t:

Energy

supply
divided by

4!

T&D losses
1.4'W

Heat losses L
6W

Useful energy 4 W

75% less energy by switching from incandescent to CFL

85 BHIBSUREMEIVKIERER

LUEESE 600 JtBH LED J&E Rl » BRI SOCRIE > K 4W > JILE LED S&EA S
HUEMES ITW ~ BECEEAEFEIAK 0.7W » DU SR EERHVEAK 10.6W > HEZEE K T8
(HERR ) EEAE 16.2W Z4HE - A0 86 -

ﬂ@_

Power plant heat loss 38
10.6 W

B Useful Light
. Tots-(;:!vl\::sses 600 Lumens
Heat losses LS

Heat losses
5W 1w
>

Useful energy 4 W

88% less energy by adopting LED

& 86 LED MK IEREEE S
2~ BB K ERETR
MERERHR VS > FEECE ML (on-site) A KFGRESSEE AR > FE o] e
HE ST RECEAZAVIES - JRE[ S TR | AYTHRL o FFRA R 600 FiHH LED RS A
Bl > AIREA SW BY/ N KIS RERE BB I200R » T Bism b i) se 2 EURE SR 28 (40
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87) > WEEB L  BEHREKEERNER REEERA) WAFE > EARVEET
Kb BIERE K G- P -

Scadiandt
~

4 N
e 9 Useful Light
Heat losses 3
Energy 5W o 600 Lumens
suppl g

from the
sun! Useful energy 4 W

Further loss reduction by adopting Solar-PV energized LED

87 BEAFLRIFHOK I EREE
&F LRIl - SUSSETE R EREIRRYIRTE - FERE T RIRERR ) K T BRRNGE ) (E AT
SR SREE R > BEEELEAREIR SRR A B BRI E - BRI
{EaRE A& H A -

F=F1 ENRSKEHE
BENEGEHBE > SREEERRZY > BREAEAEIIAE D SETISHER] - ERt
R T o RBAERT T B D AR AGCR - DU E RSB T, - e - S50 5/
i /FC/ B O
B HSE BB AT EIATATRTELE - 41 JeT TR RS8R (5&Mm/c ) ~ #EBYEEEY -
BERRE(L - HEAWEEE SR -
HEIHAT " EEEABIEREE ) ORIDERE RS - REP 2 J7%  EREE
I BRSO  L CGatoriE) KMo 2 Va B B g -
2. RIS R - EOMEEREER > ENEEMEERES TSR > REENE
BIRAIFARGH F LRI ReR - @ REE - ENEE A EMGESR -
3. BRATESREHE > EREEREENENTHEEMIHGRFZEEEE -
4. pRArEDSEETL - FEREHEEES > DHEREDHE A PRI - B AP
FHT
5. HEMERFZELSHNERMEN P EHEEEEHS > T g - WORF
ZHFPBEDERMLE - PR~ -
ARG - EHME - BEF - EREHBEUREHEE SO EBREAE - SR
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WlE 88 -

wE¥E BEE HEFE 3
(B2 A & EERIEE) (sEXEDE) || (smaurE) (sggiﬁ)
BBTHE HACH @A Pt
%%Fﬂﬂg ﬁﬁ%ﬁﬂ;i ’s%’s%
*EHAEE
kNN
EhHh@mE (FHLE-~-BEE)

d
FeERa

;

l e

(ﬁi&%ﬁfl@%%)
— A A P

(TR 2EHD BEHFHEAL(EE2RLEH)

E L BAE AR KR A WALHEARE O 0 RHR R A
2. B M E AL E RS
3. KAETHIMES - QAFEETH R - EAWE P SR EEE

88 FkEH " EIEABIEEE | AE
FERRFEETEmAAEAE F > 5B Dr. Weerakorn Ongsakul 2% 7REFHIl5RER - B34 H A L fE
oo VHER TNYVEERE ¢

. EERYCE AR R GEENE - B ELRE R ER ISR - mEh
HEIERG PRI TG ES - MEERE IS -

2. NEWVEREE S APRERTTE  tEREmER AR S - HEOERE - 77
EXEH B R - ATREE L SR EE AR FARMA S A - R T E TR EMNABUR
FiE -

3. (ERZEHEFBAAE - A ZEFREGESRBIFITAE -

SBUUET B A EABRIER 52k
=~ BIRGEHBR

GRBIH R B BB A M e A - AR T 4 B

BEER7Y (monopoly) * BB 42 85 /li/BC /i &% BT By Ry BRI 2 © BT T &
% BUEBIN I -

e QHHAY (purchasing agency) * JME Ry " BE—EHEA - H—RAFELEEE
DR CF RimBCEER ) - KB & TSR DU 2 E AR HTRH ) - I
RERG ] S RFEEBHEE S (SR EENE RS ) HENEM L EE T
b E EAERETRE - RE T BEAEIEES ) APUREE -

s R AY (wholesale competition) * 5B E A E N EBFE AR A S B
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EEMBEEEEE S EEEEN - B EE T FAVEEETHE -
TEBFAL (retail competition) * BT Z & %/l A S BT B H ML - SFEEA]
RN REER  EFETENEF (S%mHERE ) 5 HEE T EHE
1R - B GRS E A E R R IEEAS SR o bt 4 flAgE » 52
A 13
* 13 ENRGUEEGSREI

= BEERTY A EE (LR A EnC L g A |
B R I - = S A - F S
. WEEET 0 B » "
TE % /O S B o BE o RUCEEE Y RESIRREEZ
—HEX
FIESE S B EEREME
BHEEF £ = v v
Rt EEE
‘ & & s yss
7R
FR LA
\ D & e v
Pz B

Al B RRRIAL T2k
BITENRBENR S ZHEA - st EEIHER (pool model) ~ #18/% B
(bilateral/multilateral model) » DAK BB S EE 8 R & 5= 3 F& » SREAA0T -
BEITME  WEARSHIEIL A9 E (FE (Independent System Operator) 185 /J5C 5
%5 (Power Exchange) B%4S & » TWRCRERUIAE TR EHZ G EMEH " &It
HCEEE TR 2EHY > MO EHES) - HER A TGER - BEEY]  HHREER
AREE - HABEFERGHES] « A ~ FARAE ~ BOBRACH| 8 R BB sRPEED » F9ER A IR AAT
% °
BRI 2B B SR R E R EE S )T WL AREEE R A
5 EBRHKILE  HRAS GG TR AR - B ERE S - B T &E
EEBIERZE | HERVESAS S OSSN ORELE 89) -
BIEER R G | B SNEEE RN E ST SN - IR A EET
EERHL) o ML E SIS AR 2 R > (RN EE 2 R BT 5 i35 J B ) 2 4 2 s
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& HAERE RERRE - (EIVE ERR R D AYERES o HATSSEIIN Bty ~ JLEX - 4t
PHRE > (PR BEIES -

| Gencos %;;‘Ei rég: %

| Consumers JH & P~
I:> Energy sales - Energy flow reerererm e » Coordination
A R EH B HE R 1h A

80 MEE/ZBHEAZEIIR G LR
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FHE ([EEEBEDEFIEE
{ERBREE L 20 = RA R L R BB A S - HEERMETA T e B R & e R
o TERERECE T BRE EPE R RS LA Z AL 21 EEFKIEIR & SOk = RAe R TH
A & TRRIRBCREE | 4 TR SHEBISIITIERT A | BEORE RRSE EAEA  Hrin
R TR BRI A SR HE 2 -
E—8 REEERHEEEFRBUR
IR A D 23R o B T B et 55 0l B 2 e 21| 254% Shobhakar Dhakal -3t B e o
B e AR TRECR I TRRA » WS R R SR BRICTE ~ R - HIfE ~ B - BT
At ~ FEERE - RTIINY - R - B 10 EEZ) 2 BERBCRIHIELLES -
Z ~ Hhpk B BRETRBUR 2 i R K
SR B ARR R » B Ry R g no SR L [ERS - AR S e e w8 B AT - 51
IR TSy B BRI B — AR T B - TG A SR E
MEES > B " SR EE49(ASEAN Power Grid) | F " ES R R IR FAE 4748 (Trans-ASEAN
Gas Pipeline) , » H57 Rl EHAH & HYPREL R -
— ~ R E R
BET R GDP pRPR - AOHEE 6 (8 > i S e A - BIED
RIS 5 2R AR AARAERMY R TEAE » BIE IR HETT « € 1990 FRa%h - RIBARA
HHEE SN - f = RS S REI IR L& T 315 -
= 14 i HRfa iR EdER

W

Unit 1990 2000 2011 ;3‘1):;
GDP (MER) S billion 788 1261 2 185 5.1%
GDP (PPP) S billion 1225 1966 3413 5.1%
Population million 444 522 597 1.2%
Primary energy demand Mtoe 223 373 549 3.6%
Primary energy demand per capita toe 0.5 0.7 0.9 2.3%
Primary demand/GDP (MER) toe/$1 000 0.28 0.30 0.25 -1.5%
Met oil trade** mb/d 0.7 -0.3 -1.9 18.7%
Net gas trade bem 46.8 68.7 62.1 -0.9%
Met coal trade Mtce 0.4 37.8 219.6 17.4%
Energy-related COz emissions Mt 368 715 1166 4.5%

* Compound average annual growth rate. ** MNegative values indicate imports. Notes: MER = market

exchange rate; PPP = purchasing power parity. Sources: IEA databases and analysis.

LL 2011 SE BRI S BRE S R RS TRV S IHBURACE > SRIHZE 66% A1 ~ 4] 51%
AN ARSIV E J7;, 5550 » SRIHZE 88% A1 ~ 4iik 92% A LU {E AR ATEIREIA
KRB 'Y - BIfELL > B IEN - BEREHFRS -
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% 15 BRI RAFGAEIRE A AN BiRR

Population without access Population relying on traditional

to electricity use of biomass for cooking*

Million Share (%) Million Share (%)
Brunei Darussalam 0 0% 0 0%
Cambodia 9 66% 13 88%
Indonesia 66 27% 103 42%
Lao PDR 1 22% 4 65%
Malaysia 0 1% 1 3%
Myanmar 25 51% 44 92%
Philippines 28 30% 47 50%
Singapore 0 0% 0 0%
Thailand 1 1% 18 26%
Vietnam 3 4% 49 56%
Total ASEAN 134 22% 279 47%

SRfoh H R R RE R B > EHSRAER R RARSR, - M E R E IR - Bk
BIRREIRFE - UREHER 14 5> RZRMEA 7.5 VP AREE - BERAES - 5
Je o

UEH ~ RARRSE=IEaR o Bl Assat - Ui S - B 2012 FR8 Ry
HECT > AETHETRY 2035 SRRSO DI RF RS MR ARANEER RS E - THT
£ 2035 FEEMFZES/ NERHRINER R > THPRER S H DS -

Oil Gas Coal
- 4 @ 700
T =
=
R 600
2
500
9 400
2 300
200
-4
100
-6
1990 2012 2020 2035 1990 2011 2020 2035 1990 2011 2020 2035
s Production w—pe= Net trade®

* Positive values are exports; negative values are imports.
90 R EAAR A E RF S
T BRI A R TR
DUE R R B ST 34T > 4w /KT) RIS e - AT REIR AR R I - RARE R
S FEUKER SN - SR a0t - m] = B erE T BT AT EIR R ED; SO E E A
JHH CLENfE ReRE R i AOH AT - BEPNAFE - MERFR RO - 1 Ry g 1 B 22 Sy RE TR
FRIHREED > B IHRE TR (IR AE LR AT S AE R AR K H 2t I s Ay S8 e R 1 e
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O TR K5 2P e Ry RE SR = AOH AR > B Y CURRERANSR, - (HEE Ham B i i
BRARER > Ael R > DIAiE Rgloh - IRERRESEHA S - SRR
RIRRA R4 - SHFEAE R o T AR th B AR AV AR S e 4 e - B8 oA Ry

o

G

— v . R e

Abundant hydropower and natural Aims to become the hydropower Significant renewable and fossil energy resources, but rapidly
gas resources, their development is “battery” of Asia, electricity exports growing energy demand underlies a shift towards imports;
vital to reduce poverty and support have been increasing sharply. developing a nuclear power programme.

ecanomic growth.

Philippines

Fast rising electricity demand requires expanded
supplies; strongly reliant on energy imports, though it
is the world's second-largest geothermal producer.

S

Third-largest energy consumer in ASEAN

Second-largest energy consumer in ASEAN
and heavily dependent on energy imports
due to limited energy resources; aims to
diversify electricity generation.

with relatively high per-capita consumption;

] > A ~
% : > " significant oil and LNG exporter, but
cambodia V(AR :
production is maturing.
Low levels of electrification, although improving;
[ ~ i an

potential to develop oil and gas resources. Brunei Darussalam

‘Amang the wealthiest countries in the
world on a per-capita basis, thanks to oil
and LNG exports,

HEAPOYE

Strategically situated, it has become Asia's key
oil trading and refining hub (the third-largest in
the world) and could become a major gas hub.

Largest energy consumer in ASEAN, with massive scope
for growth; it exports steam coal {the world's largest)
and LNG, and is an increasing importer of oil.

This map is without prejudice to the status of or sovereignty over any territary, to the delimitation of international frontiers and boundaries, and to the name of any territoary, city or area

01 PR S BIREIa S e &
bR TR ~ SOK > RSB PR A RETREFEELRE K - AH#E OECD ke HAIS By

& - (ERRER - £ 1990~2011 FEERR 5 & - CHEEMEOEIEH ~ RGBT

SKOKHEEETT o BEERISRER NG, R 2 A Rl i A (F ~ B4 ~ BRI EE - (E AR Ry

EHEAVEEAN -
Al ~ iR A B EERETRPUR

P& EE IS TR R KGN > AU R RARE 23S HE L > SROTHSUHRS S (IR -
WIE—2K - AT R AR - (MRS RS IR = SR ASHRAT - AL O FRHETIAE
IREESERCE - THET 2 2035 F B 9900 (B354 - B —PHIZGRER - 55—
flCeE - LHENE » RGP - SRR R E AR - BETREBERIR R
BIxRZAANE - KERGEEEIR R EOREE) > A BEE 2% (E S ERS - BT &3E 1
THRETRACR ~ BEIRZ 2 ~ IEFFIHY AN - ARSI RIRE - HHRZERTS
e Ko A SRAT RIS Ry A A > #r25 BUETam AN (8 A AR RE R > BRI Z AN IEEOTR
ST o FEE R MBS AR S SRR o DU RS B L RS TR B R H AR
R IGIIECHRIAREE S > 7 2030 2 800kboe/d;#4 FH i BEIGER KA RS BB A 40X

RAEIEIR A4 > 2 HREIRECE - WA 2030 - RIGRES 1 1MW, BV RER# 4
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h

AN

FERY 2030 5 25%  EMEEEDEEE RS > WiItEHAEBREZEE -

- SRR AR R AR SRR 2015 AR AR AR TER |50 BRI

R > DABEOREE I 22 42012 U s 38 R 4508 SO D ES - 2030 FEEERIR 7 I8 AT I
RET0% ° A ImRE IR TR K E LR 2030 F2 10% -

» EIfEht 2025 AR R R R SR AG RETREE B 73 1l 22 25% ke 22% » AN AERE

TR OB 73 Bl 28 23% K2 30%:; 2 2020 FE-58 78R 7 K582 99%; LA IR S A AR R
B USRI A R R 1 D B4 REIR B AR DO % FRSHER Y 2020 R 26%
EEIRE B AIFEE 2 41%;52 2014 FE 2235 10GW BB R BT /7> Horp G 40% #1224 34%
KT 1% ~ REARN5% - N EATEEFERYAE - SRR EIELLE] > W1k 18GW -

~ BB SRR /K D B R LM P A E TR A A e e 5 74 SGW 7K T34 BB B 1.9GW A

FEESERRTS 2015 FE e At rg i B B i i 4R B8 e iR E ~ AkE BE AR A4S Y 2025
FEFHAEIR(EER A E IR GAEEETHELIE 30%;1 2025 F R D& IRAE TR HEE 10%;
WENZR P a7 B RS 2015 22 80% ~ Y 2020 42 90% ©

* FEARPE R 2020 FEBEHN 3.1GW M BN R K T 7.1GW BHE B A S h° 2015

T 28MW AR E N R > HoO BB E AT EEY 2030 £ 6%fETT 2 13%;
TZRE SR B Ry R IR B 2 — AL ERA S BUR BT RE K5 SR ATSE I > 72 2020
D bR A0DHRBGRE » ARRLRY 2005 4 -

* Q)Y 2020 LAY 5% 2 BETRHFE R H AR - BURCRY 2030 SELUR D 8% Z RETFUHAE Ry

A 4 P B A R AL (I 2000 458 15~18% -

~ JEERE HENISSE AR 2011 4F 16GW Z 2030 4F 29GW » WiETEBAE LI FEHE,

;14 2030 FAER| = EVFEAETRSERESE 156W - DIHhER /KT8 8 B E; 7 2030
FEEERIEILIRETR 10%; 15 REE RALH T0%2E 2017 455y 90%; /A H gy il F BT
BREHE 10%42FF 2 2030 48 30%: PRSI 2020 FEEEE] 20%; 4B 52 2015 48 5%
2020 4F 20% % 2025 4 20% °

HOIO8:S T L SRS - RETREERE SR - ISR ERRE SN B A4 - BEINAETRACE ~ ok
LREEERT ~ HECRRETRERSEEL N 2020 54 S%RIEE ST K » HFFAREIRHLE AR
2005 4F > 7~ 2020 LR DRETR RS 20% - 1~ 2030 £EED 35% - R EHER R IE 0
REJRRER 77 » A 2020 AR D & AbhiR T~11%HERE -

- R EAEE RS 2030 FEEINE TIGW;I? 2026 F KRR AR 86 K % i

SR 2021 FEIEIA AR RETR &% I (s F Z EE B2 25% » EosAEil ks & H 900 &
INTERAEESR 597 BT 2030 SEARRLRY 2005 Rk D RETRHEEIE 25%: R I B4
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SEHE 45 KEEFHR 90 K -

+ ~ RES:2020 FFEEFE A R T5GW ~ 2030 42 150GW > HiA 2020 45 5% EREAKE R
FHAERETE ~ 2 2030 -5 12GW 2K EAXRE 3 BB RA N BEE & U0 i — 0 R E i
RIRREINR » WAkt o & BUECT Y 2025 807 90 K2 ZeGhlE - 7% 2020
TR F] 100%HA 52 BE A B AHEHA 2010 4F > 1A 2020 425D — S EiHERL 8~10% -

% RS
SRk B B B A B R RS S > T 2016 AEFAABR ipe R Ry 8Os SE [E B -
ETERE G EAS B A TR EAS - I s DU N B\ > A4S > TR - - &
3 (5 Ry B A B RS LA - AT DUSR foh 0 B3 25 B AR B DT R o] 2 F R S S
BTSN BRI TE LM R IR BT > ATSERE R B -

J Institutional connectivity

O Physical connectivity + Trade liberalization and facilitation

= Transport

4 » Investment and services liberalization and
# Infarmation and

A—— N facilitation
# Mutual recognition
agreementsfarrangements

Communications
Technolegy (ICT)

» Energ _ :
i # Regional transport agreements

xf "[ ~ Cross-horder procedures
\

\ = Capacity building programs
Ly 5 1

\ N A
il e //

0 People-to-people =
connectivity

# Education and Culture
| & Tourism |
1 Resource mobhilization
» ASEAN resources
= Multilateral development banks

# Dialogue partners
# Private sector

& 92 IRipF &Ll

FofFPEsR R B B e IR & VL R AR ~ Zra ~ IR = PR » {85
KME - BETHANEEGEEER « DA ERAIRCA ~ NSRS k%
B o REERA RS - WS BB ESS > v S s TR T - DIEE R
B> 5 EUMEN /K I 38 8 2 Rl e & » 027 B8 0 B 1) At B 5 4 F AR P e s O
IR SHE MM S - AP > BB - AP RENeHE e @ mIEEEAIRZ -
AR S - R LER P - WA A RIFHIRETR

R AT 2R e FmiE - & T 2016 FEFGOFLER HIE » Cldsr2E# -
AMEM: ASEAN Ministers on Energy Meeting ~ SOME: Senior Officials Meeting on Energy ~ ACE:
ASEAN Centre for Energy ~ AFOC:ASEAN Forum on Coal ~ EE&C-SSN:Energy Efficiency and

i
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Non-Conventional Energy Research (SCNER)under the ASEAN Committee on Science and
Technology * REPP-SSN:Regional Energy Policy and Planning Sub-Sector NetworkHapua
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ciosat carson  Historical Cumulative Emissions by Country
PROJECT

Cumulative emissions from fossil-fuel and cement were distributed (1870-2013):
USA (26%), EU28 (23%), China (11%), and India (3%) covering 63% of the total share

Data, CDIAC/GCP

100%

80%

60% India
EU28

40%

20%-

1880 1900 1920 1940 1960 1880 2000
Cumulative emissions (1990-2013) were distributed USA (20%), China (20%), EU28 (14%), India (5%)

'Other’ includes all other countries along with bunker fuels and statistical differences
Source: CDIAC; Le Quére ot al 2014; Global Carbon Budget 2014

96 % EHZ BRI I RE 52 (1870~2013) R i eI & [

cresaL carson  Historical Cumulative Emissions by Region

FROJECT

Cumulative emissions from fossil-fuel and cement (1870-2013)
North America and Europe responsible for most cumulative emissions, but Asia growing fast
Data. COHAG/GGP .
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The figure excludes bunker fuels and statistical differences
Source: CDIAC, Le Querd of al 2014, Global Carbon Budget 2014
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ciesat carcon  TOP Fossil Fuel Emitters (Absolute)

The top four emitters in 2013 covered 58% of global emissions
China (28%), United States (14%), EU28 (10%), India (7%)

4 Growih rates
Data: COACAICP X . N N 2012-2073
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Bunkers fue! used for intemational transport is 3% of global emissions
Statistical differences between the global estimates and sum of national totals is 3% of global emissions
Source: COIAC, Le Quére et al 2014; Gioba! Carbon Budget 2014
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crosnc carson  TOP Fossil Fuel Emitters (Per Capita)
China’s per capita emissions have passed the EU28 and are 45% above the global average

Per capita

emissions
204 [ in2013

CO; emissions (tCO./person/yr)

0=
1960 19(0 THBCI 1990 2000 2010

Source: CDIAC; Le Quere et al 2014, Global Carbon Budget 2014
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Catagory Point Allocations
n ENERGY EFFICIENCY
Part 1 — Energy Efficiency
EMRE 1-1 Thermal Performanca of Building Envelope 5
B ENRE 1-2 Air Conditioning System  (applicable 1o air-conditioned areas)
8 EMRE 1-3 Matural Ventilation / {applicable 1o non sir-condiioned areas ]‘ 32
= Meachanical Ventilation enxcluding carparks and common arsas)
8 EMRAE 1-4 Artificial Lighting 13
0 ENRE 1-5 Ventilation in Carparks 4
E ENMRE 1-6 Ventilation in Common Areas 5
2 EMAE 1-7 Lifts and Escalators ?
E EMNRE 1-8 Energy Efficient Practices & Featuras 12
E ENRE 1-9 Enargy Policy & Management 1
E EMREB 1-10 Renewabla Energy 15
Category Score for Part 1 — Energy Efficiency 849
)] OTHER GREEN REQUIREMENTS
Part 2 - Water Efficiency
EMRE 2-1 Watar Monitoring 4
ENEEB 2-2 Water Efficient Fithings 12
EMNAE 2-3 Allarnative Waler Sources 3
ENRE 2-4 Water Efficiency Improvemant Flans 1
EMNEB 2-5 lrigation System and Landscaping 2
EMRAE 2-6 Cooling Towers o
Category Score for Part 2 — Water Efficiency 24
[ Part 3 - Sustainable Operation & Management
ENEB 3-1 Building Operation & Maintenancea 4
E ENRE 3-2 Post Occupancy Evaluation -]
E ENRE 3-3 Waste Managemant 7
B EMRE 3-4 Sustainable Products 8
g= EMRE 3-5 Greenery 10
_-E ENRE 3-6 Environmental Protection a
g8 EMRE 3-7 Groen Transport 4
bS] Category Score for Parl 3 - Sustainable Operation and Managemant 9
E
£ | Part 4- Indoor Environmental Quality I
= ENRE 4-1 Indoor Air Quality Performance a8 [
= | ENRB 4-2 Indaor Air Pollutants 2
EMRE 4-3 Lighting Quality 5
EMRE 4-4 Thermal Gomfort 2 |
ENRB 4-5 Internal Noise Leval 1
Category Score for Parl 4 - Indoor Environment Quality 18
Part § — Other Green Features
EMRE &-1 Grean Featuras & Innovations 10
Category Score for Part 5 — Other Green Features 10
Category Score for Other Grean Requirements ™
Green Mark Score 180
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