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Demonstration Project) centrair fjisg k> H 2005 £ E &R X EE > W5
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EHARIESELRKEE HARBEEBUBFLEREFREKHABSEHEAKREE
HAXRKRAT S REHGFEHKE -

FRSUTE RN EEIEEKX T ERMWHRRTEERER Tokyo
Strawberry Park - JI l& 4 §& 4 J& K 2K 68 B2 )% & K [5 € % & W (Ukishima
Photovoltaic Power Station) -~ J% % 7k 45 2 Z i i (Fujisawa SST) - {H 4% K JJ & %
REmTRTLTE > FENEHHIERENEEZEAEEZHF > RERERBEGITE
RIAAREMINEE - S A REE B A E e mEAE - £RREE BT Y K
GREERIPNEERBEREAAEE - LR TRE N 2B - H4EEFE &
FERAAEAKLER  KEFEBW T AHAEE RAKEB GRS - 5
FRRER ~ B K BAENEELEF - b R B E B ¥/ 2w 2 m 2
oo

FEHEFNEHREEGFEgHE &7 BaE 0 Z 5 R BUCRE M I #E1ToMH
HRNRAFEEEEHARFEXEEAREIRNES  FEELEFERBHTHE LNG &
2 e A i KB Bh > & o i S TE BE B Bh BN BB R BCSR W A 0 30 ER It 1% 88 R U
Fik R E o AN HABWEEREBEEHREE AR - 58 H BUSE B K E = % & 2
MOBEBHE NN EEEBRRENAENSERRESR  EHREZE R ETIH
BHINMERFSHE -

Y EHREESFVES & - ERBR
FiH



[ |

1]

F il H



— B

AR EZHRERNE & BT T 2HIEIPR Sk G ae IR o B SR (L3 e S FH A U R
o MEEGTEE - 2005 15 [EE HERa Tt & > SI5mt T 2HETRBCRIN " FEFRE
R TS EEL T R B A BRI BRI | - T RAAREL LNG B R & 1F
g FIUEREETERAOR - §RZSH D AEERITREEE - KGR Enhak
G - &k H A RR( bW RETRIBUR e S8 f 38 2 SRR B » A HL H AAERETREX
SRR E ~ BE R i 5 e S B SRALIET TAERE & > 18 R AP EBH S8 B HEBh ek pe Rl 2 21
EIBHATELE SR TR Z R > WS S E E SRR E o g H KRS H R
O EPETTRSOR - sy TR AR » HEFHRE GRS -

F1H



A

(OETETTE

[ |

& i 2EH B
¥ 2 T FprF
! P aY S ¥t
o R
_ o . .
4 9 = i L p A L ni-p A2 AR
4 10 = i i # p & LR Stk IS E S P hE T E
4 1 7 13 13 p & A S % W5 E S P ihs T E
o
4 2 | z & o ZIEN i PoA-cgrie

(D) EHRBEFRECOMCE
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BORIRECE SR B E R AR E R ER - AR R EURERNE ~ (LSRR - It
Hh - GRHVIEEA SRR - SR ZEE - AEYE R - QIER B AE LRV
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BRI 5K 5 H % 22 =] (Taiyo Nippon Sanso Co. )& #f B SE - BLE AR S 516 - 24
5] F M A TR R CEHRE TN H ABUN SAE & RlD B iEibe 2 2 |50l
B RRMLTE S G AR O R BB AR - W e B a=Un |k - S E 2R
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BRIELY 1.7 kg Haofmin o fisgink Bk et B e S5 b B ARt~ — » LA RHSItIE JHFC
(Japan Hydrogen & Fuel Cell Demonstration Project) centrair fjlI&5 551 - H 2005 Fix#E &= 4t
FENE > BUIBE ST R RAREE BT EAR - &5 GRS FHERHRL 5 3 i L TE & R
ks - BRAEEELY 100 kg ER o RME GG IR E BT PSA (Pressure swing
adsorption)&fi{L7% > FE G & 8.9 kg/h~99.99% 4fi Hp B{K> 1 ppm CO FEfniR - IEA {5 & 6,000
L (40 MPa) » s BA ] 35 MPa ] fEH I s EE 5 ]

EBTONIRE LR GREA AR & 7£ 2015~2016 i R4y 100 {& et -
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R R A SR E ST R o M A R AL 18 SRR B T AR - A ST
ERE I DU E SN > ERNERERCIRIREETR - BEATRK R SRR R
BERIPkEL - DIERIERERERE EA 5 & 2 EE > DL 70 MPa B4EE - 20.28 KIK{EE -
298 K #5581 1 MPa (L& B0 - G575k 42 - 70 ~ 121 kgHo/m® » FEHL[E] 208 > 4 5,
FER AR ELE: » AR E MCH ~ FIES  FIJGHE G & 2 71l 47 ~ 100 ~ 53 kgHo/m® » FR[IEF]
Rt bR Tillm A BE (B HIRHE BRI ERICH « ZiTHEERE ~ KEEHEEA
5]~ FIRME R GIREEREQIST) L FEFE » ERFEHERIB T B(EAEE L Ha» No~ H0 >
FEHHIFTREL PSA RES F LIS EIRTH EURAIE - RS RTT G 1S014687-2 (2012)1E4 » FR
GhFEE A 99.97% ~ 565 NH3 < 0.1 ppm ~ N, < 1 ppm » 2016 fEES & 5 1.05 Nm/h » 2018 4E
# 10 Nm®/h » F3cR48H 300~1,000 Nm*/h & FFR B0 -
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% 15 JE T ZEHREEEEHE G, 1Y 4 B 10 BEARGULEE ME R 2 B (Grand
Palace) 2217 - ARG ItaTin " EHAERBEEN " HEFRERIRB THISE LSS " R
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(Masakazu Toyoda)$t[E £ » 2= H AR & 1EWET&i25 T2 15 & - B J5 FEeRE = H st
FHBNETIEEEIRGTERRE - RN TR 4 Bl RS EIE IR IR A A
BT RRREIRIEES ~ BEIREUR - RERRHGEE - MBIEEARAKERAGIE - AitE@b H AL
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AREgRE I T 2 HERBEEN - T AEFRERRE TSI @t | REEE
B AR RETRE R EAHRER | T RAREL LNG B3 R aEfe | SIUNREETE RO e
T 30 e FEETAOR METE 0 B HAZINE RalmE = HeE RE RO R e EE
EIEBIRER - NEUWT:
1. BE— - BERECRIEN
H 75 HH &85 28 5 4 ({7% Kazushige Tanaka #E7T " HARREIRECE | fE#H - HAERBERE
#H 1960 F A EEARHEAS - FELS 1970 S F0lfEi - 1990 FF2ERIE(REE 1997 FE R E
FEM > B EARERR BB - ShES R E E R RIRMZEEELHIZY 30% - ZRE 2011 4
R B SRS X E RS - e i EEEE - AR AEE Y — » W FEHE]
BN TRE 2RI Lt BRI E HiE » HAH 2050 FREREBER A [
RS - EfEH - REER LI EEE SR E - CHE AR EA N EE M R
EME > gER L2 Ry B R E AR - fEIR BRI AYEAR] - 75 S24F 2030 £E2EF] 14%
FHAREREE - RS L EA — L] -
H AREFIESA B AL A RE R 22 ~ S5 380 ~ BREEKAE ~ 11 NP5 3E+S EAUGH -
155 5 RESFAARGET > STEOAANE 2030 FEAVREARTTEF - BLER ¥ 2050 4%
RURIRGE R CRYBKERL » 0L R B 5 87 52 e [R5 [ e R e B DA TR 2 BRI ML - ]RFI 2T
LR AR IESE » B R STEEEN I REY: > DIEIRBCR M BE - FHE RS > 2017
FEHAHE ERERELBIZY 9.56% » #1732 OECD H K ILIHEAT S % « Ry mia e RALIE -
BERIACELR X RE B AR RS H T REREL R » BRAH—ELLBliZeE - AGE 35 B AR AE
JR > THHA 2030 FEAZEELIME 20~22% > FHAEREIRAY 20~22% o FRATHUA DI EI TR =54
WEETRBEREERLE » YT LART S 2030 fEAEIREL B E S B RLRE SR a (AR %
B [EEPTRRIE TR AR B T REMERY &M 7 = - 2 5 [EING SRS R B2 LT
TEYEE o THEA 2030 FEHASE #E FHAETREEAU K 2013 4F 26%HE K & -
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Energy policy megatrends

Energy choice trends

- A dramatic fall
in energy self-

* Oil price spikes

-Kyoto Protocol
(Adopted in 1997)

(1 st choice\ Gnd choica férd choica ch choica
From [Two oil crises Liberalization Grj:at East
. apan
domestlg (1970s) a&gra:?nbﬂ Earthquake and
coal to oil 9 Fukushima
(1960s) (From 1990) accident

(From 2011)

*Most serious

5th choice

Paris
Agreement
2050 targets
(From 2030)

*Many countries

participate in the Paris
Agreement, sharing

i . energy supply o
sufﬂmency Electricity cost -Challenge to crisis ambitious targets
E”.e.rgy self- (100 for 1870) cut CO; *Safety as value *Structural reform of
sufficiency rate 1970 1980 emissions *Emergence of a technologies,
1960 1970 100 — 203 renewable energy industries and
589, » 15% * Consumer price index choice institutions
o J /O _/ J
At present
A 4 \ 4 h 4
: } : — .}
From 1960 From 1970 From 1990 From 2011 From 2030

Energy policy megatrends

Breakaway from
coal

Breakaway from carbon

Uncertain oil

Breakaway from oil

rices, global warmin

(Domestic coal — Crude oil)

» 24% in 2030 (14% for renewable energy+ 10% for nuclear)

Zero-emission share at 20% (8% for renewable + 11% for nuclear)
» Further expansion + Overseas carbon reduction

(Oil crises—Qil price spikes)
10%—70%
0 %—30%

Qil Qil
Hydro, coal 90%—30% Gas, nuclear

* "Rrazkaway frnm® hare maans cutfina denendence nn resnartive anarmy snirees

6 HARERBURE (R K E METI)

70%—40% }

Multi-track scenario suitable for developing 2050 scenario in complex, unpredictable environment

~ A process for taking action while always monitoring the latest changes and technologies is required for
developing “a flexible scenario into which diversity is taken into account”

¢ Uncertain future
containing diverse
possibilities
(Uncertainties < Ambitious)
(VUCA: Velatility, Uncertainty, Complexity,

& Changeable
infrastructure and
system

¥ Human resource development
¥ Technological innovation

® Given infrastructure and
system
v Existing human resources
v Existing technologies
v Existing infrastructure

@ Predictable future with
areasonable
likelihood

(Predictability< Realistic)

Ambiguity) ¥ Updated Infrastructure
Straight-line efforts to Multi track scenario with
achieve realistic targets diverse options
PDCA cycle
¢ yele) Concrete actions (CODAICTCle)

(Targets) Ambitious vision
= : (=Optimal energy mix in| (Goals)
OPlan -~ 2030) Aim to achieve

® Self-sufficiency i i decarbonization, not
. rate 6% — Approx. 25%
® Electricity cost reduction r
® CO, emission reduction
9%
@Action by 25% 1 '[\ i
Ed
. ¢ J : 4
@ -
ehe ‘ A . [DObserve 4
2030 “ -
Strategic (2Orient 4 1 ‘I-J
Energy Plan (3Decide
Review in
three years @Act
(3)Check 10

7 H7 2050 FERETRBUR 2 HI[F S R B AL (RO 256 5 MET)

ARARETRACRIET - B 1970 F0lEi%ig - 2016 FEAGRETRMFE FHELIHE N 1.2
& > R EIRA T GDP Hhndy 2.5 & - BIAENRERAY - PeRIEE) ~ (£ - EEaEir
FT7TH



SRRELLBINS S AE - TEHPIMMERIEENE KREREFE » BUREIRETA &S =ML
35%  BURHEBN DAMUESRFT B8 A - Fet TEFREIRTRE - (OAR AR T M H P #ETES
e T AL EfE S B8 (E R - ElsE s CEEIE ~ PRRIEMH LG - (AR S AR
% o (R ERF TR E SR R - BiREEHE -

HJ7 R IR R Y 2003~2011 (%A 7A F5 4E At o EL A2 28 (Renewable  Portfolio
Standards, RPS) » FEEIEE 284 5~9% » [ 2012 F128 ABURE UIESIE FIT KiFbg
& 260FIRRR - DL PV R HR/NEDK 338 8GR ES 77 o BUREI AR AR IR B
FEE S BV ELE B EEE > DL 2010 E4Y 10%FE 4 BE R B ELEE - THEA 2030 4FiE
F| 14%FAE5EJR HAR - K FIT 36 HE/KWh 515 - FRIEE AR 5%4Y 2 Jk H B EAE:
AR HRER > ARZKEE FIT [#{KZ 19 HI[EI/KWh - 25 48R 9%%Y 4 JK HIBIEA 2030 47
ARER P E 2 20~22% H 1

HetrggmITm » KK H ARG EEEENR L RARTIGRE - LB ST
o [EAN 0 HARRS (2019) 4F 2 H¥rashix(ol sz (Carbon Recycling Promotion
Office ) » {175 oA S i T2 S FH A AR B RS £ > THETIA[EILE 6 H it E bk el Uk
T~ B&7% @ (Roadmap for Carbon Recycling Technologies ) AT 9 JH S2¥ni a] Us AH RE RS
smiE e

e o i B R AR

HI7Ek " DG AR TR AR ) 2 A B s | T BB B Y S B AR
W " AR B B AR E] | K " R IE R EE TR F 4 R L

H 753 i A EE G R P AR AR R B TR TR Ry R B el
Ll G F A REIRHI A SERE — TR A 2 /Ul e (i Ry AR JRER ) — 5 I
I I RA BLEL R A GE RS il e S B P SV SSCR N EAE - (ERGh e S I 5
> HIG R AERHE ERA ~ 5287 R SR R » THERRS (B 52 A& R B BICE 2593
FEHAEBE LT - NERERH R AGAIRET BTG > HAZ Il B A » Bk
B EATEEOE FAEE RN - HABURZE (2018) FMEHEREIBRS S ERISHHE I -
AirgRE R EREETE - AKH AR R E R E e Ly et B0 > NEVR S
IRz & - A FFEEE - FIEIR R E RIS - EBEE S - mi% - NEATHIIRZK
TE2S > HARTESHE SR IF SR TR Ry A (B R HM RE TR RS Y HE 0 B AR b > Mo (M
BEPUR B AR HLE T -

REIR I T AEREIRIEES ) fah o (IR 2018 SFERIEUR - 4EREIRHLIE 98% {{fEAE
1 AREREIRAES & > BEREREY 2% » &8 L72%FAE)R < IRITEEIREEFH Akt
&) 18%E IREJRAH A EHEFUM ~ B - =4BE - RAARTE > BIERIRAIRIGEE ~ BT ~ 2L -
AERE ~ /KITEE - 2025 FFRETRERER 20-30-50 ELAIEAIEZ I B 15 - DA 2018 4 R Auts -
FHAEREIR AR S%HETT 2 20% » RBLSEEE HH 46%[4F 22 30% @ RINRZEEH 35%1E 2 50% » K¢
3 FERXEE RGN AL » AL UEHFEAE (T -

TERE RIS AIE SR > DUBEARAEIRBER s 2KE - FRE TS 2015 s R ZER
e & Ky AT E | GHG’s Reduction and Management Act » 31 A B AR IR E R & B B & 225
FHETRIHERL INDC > 2T ff H (T 2030 FFHEx &7 F4 2 2005 4 50% 2 BAU £t - 2016
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FRETFEAYEUERETE 2025 4 20% A gelll e fieiz b5 H AR - INEEAY 2 gElReH & 7%
Hy 2018 FEgEAT 22 2025 4 - [FR(RPALE R S PR 30% » RIS FETHIAR 28 £ 50% - 21t
2017 FFEETE R BB LS » 17> 2018 e ae JRiEA 1 7 E 52K > 2019 4FHH]
SRETHREIRERRE A B E - TRENRE TR IR AR R & ~ ZOB SR ~ BBk - 11 g
U3V BEHS EARE T - Ryl 2025 SR REIR-PAR WAL 20-50-30 EURAH S ELA - S8k
SRAEEOR ~ S - PBGRRE I T 55 B - BRBY 2017 SEBGE R e RE TR S e e RO
FERETAE A p R E R g - B - ARMEL 3M5E > BEARSHE
BB ESETE ~ oL 7) B R ERG I 5E > seZE 2025 FIEFRKERFEZ
EHAERE I ERTE T -

Chronology of Taiwan’s Energy Polic

2015/07 2016/0525 ) 2017/12/21
GHGs Reduction and Energy Transition Policy Electric Vehicle
Management Act Implementation O )

3% 0 2030 all city new buses and
% 2050 GHGS~ @ zi= car of public affairs
© ctaril

2025 2035 all new motorcycles
(by 2005 Tevel) 50% Nuclear-free  20% RE 2040 all new vehicles
| 015 [ ] 2017 2018 m
- "7 ~ - - L - = ~
P e N 7 2018/11/24 A
2015/09/17 2017/01 [ 2017/06/28 \f Three Energy
Announced INDC Amendment of | [Initiate to Draft I Referendums !
) Electricity Act Energy Transition I, Adopted |
I White Paper |
2030 GHGs v Open Market for | 2019/1/31 |
ﬁ ; Renewable Energy I 2018/07 1| Announce the policy |
BAU . finished the draft I' review result
Y v" Introduction of I |
50% Users Purchasing | | according to the !
Option | - |‘ Referendums 1
2017/04 | | I I ’
Amendment of =] |
Guideline on Energy | - I}
Development \ P g

8 FREURETRBUR SRR (RE R /5 BOE)

WS RE IR AR - DAFE AR RETR R BiTRE — T I E TR AR - 2009 FFEEARAT
ARERER R RDY - AEUREE AR A 2025 SR 20% A RE IR E HIE » Ko 2 —REEk
B EEHE - HEEERIEHEARNE > IR E MBI IIAEAN - IRiEGEE S
& o SERABEE KB RA % > skETSHE D Hlt - BRRIGEE PV EEREHE
VLAREELRE o FERERIEA T E - B IR E SR - I H AR 2016~2018 L£IE]H
RIS PV 2CE A& 1.52 GW » 2018~2020 fF4kpER TR ERY 2020 22 3 GW HAE -
A AE{ 2 TEEE R - RIABCRAE M PV REEEHIER 2015 FhfaELFsoEH
1 > 2015 4F 842 MW ~ 2020 ££ 6.5 GW R 2 2025 4= 20 GW - [E JJ & 88 58 Sl Ha e
IR RRG - RS HE R EE - DL 2016 FFIEREERELY 682 MW » 5S4 fEE 1 -
THETHY 2025 SRR ERE 1.2 GW > BeR R EE B 2017 foraumimbais > #hi 4 ERAEEE
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sHEE > 7 2020 FEHYEEEEE 520 MW JEE AR BN EE RS 5.5 GW HiE -

EREEE T - FHNEBRIERR » 2008 2 2018 FERAFEFELE GDP Ly
33% > FEEEMHEIE LY 15% » £ H FreFGh = BLATREEIRIEY © GiseE RHEE - BERE
¥ (Energy Intensity ) 57 R K - B 7 BEFEFEIR4Y 18% - HH 2008 4 6.29
LOE/NT$1,000 [#Z 2018 4F 5.16 LOE/NT$1,000 > #H¥%1YEE SIHEFERE(R 11% o T 3EERFT -
IRHSE ~ BSEE JIIEAER R A By 21% ~ 15% ~ 27% - fEBCEREHIF{#EL 800MW DL F A
FEF RS 1% » DL 2014~2017 FEEELIETE B2 50 (25 (billion kWh) » 551L
1999~2014 “EFEEEL GDP Ry ALAE - BF{E 2017 fFEETEEFIE %24 2.32% - H[IEfiEE 50 {E/F I
JRF B P B E R RS TR B E 2008~2015 AEAH73E 10.7%6E1EER - 2016~2019 4EEL 2015 FAEFRY
EEF 4% o B R EIREBURRE A SUE T RE R (K FEE -

Energy Conservation Target
Energy Intensity 2.4% /- '[ Electricity Intensity 2.0% ]

2017~2025

Key Strategy = E.E. Management

Mandatory Electricity-
Saving Target

E.E. Regulation for 6 Energy 4
Intensive Industries
Voluntary Electricity o lron'& Steel « 1% mandatory
Conservation e Petrochemical electricity saving
o Paper & Pulp target for large
2 « Electronics power users
: Cement (>800 kW)
Advisory & « Energy Audit *
i Textiles
SUbSIdIES‘J o Establish internal *
1 energy conservation working group

« Subsides for IE3 motors
« Energy efficient equipment Financing
o Waste heat recovery, ESPC 23

9 FkEUENAEFUR HIE(REVR/S BOE)

HEERE AR 2017~2025 75 BRI HRE IR RIS - BT EE(HAERE 2.4% > B
BRE 2.0%HEE > NILAETRE R R B oRls 2 — - ES(F Ryl 25500 ~ AL - B2
FNEIY ~ B EVERNAE - RETRIERZ - BRI/ SOREAEREEESE » B0 ~ b ~ A - TS
KIE ~ 95485 - BEATRETRASCR IS > WA BEURIRHIARE 800MW LI RAYH] & S HRFERR
81 1%FF R BRI HREIRCR » FEARAENREARE T - BT BUF R PRG35
TEEOTREIESS ) FESRES _E FBURFHRE B EE AT R AN RE - BLEE SRS R r L e S AT T - 3
#E TSR RS IRNCR ~ RSP/ NMESERNRERZ IR ~ TKE R RIS M BB RE T =
FEEREFER -

AR GHHRIFE R B8N 2018 £F 11 HA 3 HAETRBUR A1 BIE - 1 Fa 22 5%
TTH - fRE L ~ R W H TR R AORE RAEIRE A5 - B ZE I TR REFRZE R K
ER(GELRR(E 1% ~ A PR ~ FRERPAEARAE - DURCE SR - —THIRZELL S4~TA% I LA -
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WHRRETR A FBRE e AROAE IR 2 4279 > 2019 FE1 2020 £ - FAFFER 1% K T3
SHEEE (2.3 TWh) » W02 (¥ R A S R et e, (BRI BN EE) - &
SRR PRI AE S A M E N T EE R E] 114 FLUAT > 2 EME IHEEEAMRGR - LOREoR
AT % N > Al 2 FEAEIEERCKE 1% » 2025 FfEp B R ML E R TS - EE
ZARREIR O E L IR FEE N E R A EK - ZRABNRER AR, - IRA R E RS
SyAll I RERREE K PR EER R B EOE SR R TT » X BE R B VU B B 5 Ry
2025 FEPIMZFEBCRREA R o REBCRER - 2V BCLR - REARS
B~ Shpe s R I BT RN e R AV R N R RETR RO SR TR BUR A 2 [ B
TEREIREUR M ERAVPREL o DI AR R B KRR AR R R 5L > FFAEES D) 2025 4
20-30-50 gEJsAH & Z FAERETRBUR H A -

Background of the Referendum (2/2)

B 10 Referendum held on Nov 24, 2018, along with local election
B 10 initiatives in total. 3 energy-related. 7 passed

v" Energy topics received high attention from civil society

v Main concern: air pollution, nuclear safety, nuclear waste

#7 ENERGY H8 ENERGY #9 Food safety /#10 / #11 J
Reduce Ban on new Ban on food from Ban on same- Ban on LGBT

thermal coal power five Japanese sex marriage Education
power by 1% Mplants counties

every year

#13 #14 x #15 x

Same-sex Union  Olympic Team Same-sex marriage  Gender Equity
Name Taiwan Education nuclear

phase-out
date

#16 ENERGY
Remove /

10 BEPCRARHE )RS BOE)

7 e S B R AR

550 T AR R IRRE TR EBUR 2 SRA )~ T FAERE TR ) R T s BT
SRR & 3 IR - FOTFORIAE AR B 5B B 1) U H A DA
B RJESHHME R R AR > INIEBOT R EORNE R ER e S ey S 22
DUV RESS » FE R AR R ARG T > SRENE B B 50 NEFEETT B REEAHE A ]
FHERETRAY FIT (B8 - S ERRERT B HRZ B BATCEER HIR - fE5EE LR
TSR ERITH > ISR IEWTFE e LR BB ACERR B Rt - I A SEAT R T
FELEIE R AR AR e P SR B B RS P S R e R R A A oy L
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C HGE T~ HEFREIRARES TSR S,

THbeskpEFTfEiHh " Z2ERFENEH NSRS | - HeEHREBETHEENEDR,
Demand Response)st&4 = AfHHt > 535l Ryat &R D FI R FEHE ~ Blie R ) I BE FR T A
T EWHE - st EIMERCD F MR EN RIS ety T3\ eI H IRVETR - HER
RF IS E AVE F BRI B - ARSI THRAT - WElRFR ) FH R TR T 2 FE ) S S RS FR T HY
{TRIZERA - T EBEREESE T A AR RS - SRR MR A H] - DL 2016
FREBHRELCHLY > HHEEE 1.6%  FEERRELASE  E8ELRS 2.12
GW - FREETIENE - SR B AL 2015~2017 4 » Hop DIt & MR D B AL
2017 5 Rt T I E PR E

ITRI
£ Lo
Participation in Main DR Programs

In year 2017
Contract capacity of y
load shedding Number of
(in 10MW) B MR RBIE BRI L PRI B BRHEEN —— SHESH participants
250 - 3000
£212.4;
200 195.1 1815 - 2500
165.4
1,664 - 2000
150 1,456 1,441 1251 1500
100
8341 1000
48.8
30 - 500
114
O -

14 2R 3B 48 58 68 78 8H 98 108 118 1283
Demand Bidding 462 577 684 795 852 605 67.4': 87.7 ?581.3 123.8 117.3 116.6

......

Emergency 26 26 22 22 22 12 13 13 13 13 13 15
Scheduled 00 00 00 00 00 1037112812341126 00 00 00
—#=No. of participants 114 143 252 295 387 955 1456 1,664 1,441 834 831 834

11 FENMEEHSCR(THTE ITRI)

2017 FHEFABIEE BIREE N TGRS - ERABEZAIE HAEETIHE
fREM: > R T ESRE RS « MR SEEH - EH BV P InfEEEHE HAE -
HFY S H AR R R 2 — R iR S B A PR RS NI L B amhh RS A A
RIEEEHTHIPREL - AR ES AT REREs - Bl HEEMAERIEREZE
B RILEEAFEN 2018 FiE P AREATHTHENERIE - wEis i ARARAKET
TR Z MRS P BT - BRI ~ B > 338 - BETSAEME S EXE0 5
S IiCERE R EEE - BT FIEEEREE - BOLERE IR - 5= AF)
HERFGR OB - B RN EREBE 1~2.5 F5EpBR > TENRHHEEREIRANEE
JE(5 7 » IPPs) - MIEIEE IR sEIF A RER R ~ R H A EH R » s EFR K&
ZINREELE IS - BSREANTARERIRE s EBAH PR RRETENR
BN e MBI IS LR R T > faR A [F R Fim s S8 Wkt P s e
ESMEEE RN ES=E A= (VA0
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R
Power Market Reformation

1st stage 2nd stage

Conventional generators
(incl. Taipower & IPPs)

¥ |

Transmission &
Distribution Company

Wholesale market

!

Renewable Power Public Power I Private Power
|

Retail Company Retail Company Retail company

' l

Users

SRR —

= o Directsale _ , Wheeling === Viapublic utility . 4 Viaprivate utility

& 12 85 R R E (T ITRI)

BEAh > RPN ASRIE - BHRAF LR EEICE A FFB R L R AR -
s b PR KIm2 BN i se R E IR AR - MR - o R R
BEhE - FENEWS BEPRES L — - iR eE A EEESREMEE TS - FE
ERTEAR R HA B S E 2% > EIRERETY 2018 ST S D FAEARED - A E IR
R P ILBHBCEEN IS - ({55 (H (Bid-base) B s 17 & #iim 35 K Z WiBh 1R #s - BA&
RHR B D A B AR ER AR DIBERIZCE - Fracs3i A B /3 B e A s -
MAEKE AR ENESE - ARk RIS > LR EFR e - fRE R 8538
RS - B AR IR - (EIREIEOT ZE R R B A ERLIRTS - fRIEEINE
B g RIE - ERANEIEEE DG TSI 2B > IRENTERT 2023 SEE11E
7% > 5 2020 SRR RIS (HAT) REBEIRE T/ Es s - it
2025 FEREFEAREIRE S SR 20005 75 o HHBI MR TR G - (e R B E AT
ZEIEL -

SRRERSRAE AR - A F oK i) AR Z T T AN A BT > SRR N
NEGFE > SETEAFRKInS o] (e BT 2GR 0E » TR 8 T30 - Nk
e B A R RS R S 1F - Al DUSEERTHIRTE -

B e o AR

Ho7st " R Gt E RSV E A, K T 2EERR RN ER B ) F 2 AR
a3 © FOTFOR e S A T RS RIS [ 2 IR RSB EN SRR
[ e G B A TR T RIZERIRA > FERAUSEARFIIER - IREEA T2 ER HY
R T R AR > So— Tt N B BRI I EE - DRI A IR A S (/R o A R e
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SHLEE - B RSB A AR T e A A L EEAYE DL -

W

H 75 HEETRECHET AR #ET T HAFREREH B ERKBYE | i TEN
B Ry Rt R R P Y - H A~ P B S ] L ([ ZE i 9% > RE e EE Mg (Virtual Power Plant,
VPP) & i AE R 2 B iZe iR il > 40 [F B R & 8 R Rl o3 B CEE R ~
REEEE I B AR M TS > R B IGRE S B A A RER(VRE) A B EME - H
REEE & EHTE H S = AR E R - =B PR e S e 2 bR
& > HARBESEFERANE FIE RS - HARAEWNI VRE fEE#EEMLILE] - 2017 4 VRE
% 6.5% > FEET 2030 £E VRE #E 8.7% -

What is VPP (Virtual Power Plant)? 1EE

VPP (Virtual Power Plant) is defined as: A cloud-based control
technology to aggregate capacities of distributed energy resources
(DERSs) such as distributed power generation plants, energy storage,
electricity appliances using ICT for dispatching electricity and demand
control against electricity grid as if it works as a singe power plant

=2 B b e s Y

DSOMSO Electricity retailors Renewable power producers  Large consumers (e.g. RE100 participating companie

Electricity appliances ﬂ:‘
2 EVs
-
o

CHP plant
&am Heat b "'

-~ /- -

13 E s VPP oo R E (R R AR BT RT IEED)

!
I = CHEHD X |
1 Mh -~ ‘/v Aggregator L ) ﬁ- 1
! Private power generators = o Solar PV/wind/Biomass I
! =3 [ - ] I
! Sub-Aggregator Sub-Aggregator I
1 Lighting facilities @ Batteries |
| =" Sub-Aggregator 1
1 & |
! I
! I
! I
' I

A=W dT T ER ) 81 T, RERE R ERPE e 2 KEZE - §% 0 EH
2012 FYFFAE AETF AR SIS B A B AR 100 KW Y PE B B TESE » R BEE R A & A E
F B TR/ N AR RER RS ZE R B AR o T BBV E A RS ) K T R HFEIRAYE S
i35 | (HEME LA EN » HERE N EE RGBT B ERREE ) (A#FE
fr) > BONVERCE D TESIEE - AR > fEEEEJRZESEE (Energy Industry Act) ZE3KE
4= e H e /15 (Balancing Power Market - & RiTH/E H 1) SRIBHHNEE

( Control Reserve ) - DL_FRZFEHLRE BEE R E K% - 12 e i s e R A2 E /e
BT~ FEREARYT ~ BB A R TR EREREFE - 1% > REREHEE R 3Rl
PRER NS T LA ERRANT - BEBSWNE L RIGRE ~ JERE - NEIREERE 4R - EEIHE K
FHABGENH P - EESEHE DTSRG ERAEENAER - SHARERESEEN A

%14 H



&t~ GIAHIE Ryt A BV R B R 138 8B > USRS IEEE M -

Results of the study - Germany (4) IEE

VPP contributes to the control reserve power to the balancing market

Prequalified capacity (in GW) for each primary energy source/balancing quality
50 -
Others
40 - Wind

Demand/DSM
30 - I u Battery storage
® Biogas/-mass
u \Water
20 1 ' il
Gas
10 I l mHard coal

. u Lignite
U .
FCR aFRR+ aFRR- mFRR+ mFRR-

Biogas/biomass: 1.6-2.5 GW for FRR (SCR), 0.03 GW for FCR
DR/DSM: 0.5-0.9 GW for FRR (SCR), 0.08 GW for FCR
Battery storage: 0.25 GW for FCR

Wind: 0.1 GW for mFRR- (TCR-)

14 VPP SR T T 5 -t S FE R (RE TR B BT ST P 1EE))

B Nuclear

TR Ry H AR B R 2 B R LR B S SR > W FE (28 b o U RE TR A4
6,000 MW > HA 12.5 MW ~ 2B 1.8 MW - {[E| BT RIS SRR 25 B e #BE B R PR RS
AAE AR (HEE BRI RS BRI AR IR - NG RSN E T SHIBRZES
IRRE S AR - BER =B E AR DIV E S iy MR R AR A R (S A e
TR R B3 o A RE TR Y - ER N R - H Al H AR THY R A BE TR B R R SR BB T
Ay st ERE MR S R R - A AR LRI D > W AR SR bR
B - LU B A T R

7 e S B R AR

HIT50 " (R B R R R ) T R RS S A RN T H A
EREVFRK )~ " SRR R OB RS | F 4 TR T aw o H 5RO (SR E fE EE
ISR BLAF > IREAF Ry AT e 52 - H AiRE BEER R A A BRI A BB E - A1
RAAE S B AR TIEFAE - R IS A e E A B A - B SR
AYRERIEE A AR - S AREIREE T S EERY LN S e e R B T - H 53R
NP A MR B R B R SR 12 - S R BRI B R B - TR AT BB 2/ MR
TSI ETI LR -
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3.

e =~ REEE U A BRI

HA IEE] fii#h " H AR BECE HAlE SRk e |~ HARFAREIRECR H Al
TEEIRAREY | - AR HAGIEEEGTA 1979 FEREIRETAAZ » HiE 1970 FF0hEi%
i1 1990 F- BRI L 1997 e E EFAEA - BERPEIURETEIA 1997 48
EERS e Keidanren FiiHY B 28 IR E M (voluntary approaches) &gl » DI E 2 BKAEK
BTk - R HAEF R ERENEREE X - &KL= RETGEE » TR
JEEHESEA - AETREREEE AR, ~ > MPE 1997 iR E S - ¥ ER R
BRI 0 1Y 2006 FRFORE REREERES - HI7HHRE SR EUINEIRE DX T
{E » &0 F-ERa0mih ~ BRFRBERTRY 2012 FETT » Y EZE REEHEGI U B LA AETR
B TIE SRR S5 [FRENA 2011 ERE1ThRR » (HREEAZ SE M IEE R 2012
E o

Existing Climate Policies in Japan

Policy and measure Started

Regulatory Approaches; Energy Conservation Law 1979
Voluntary Actions Keidanren’s Voluntary Action 1997
Plan* and;

Commitment to a Low-Carbon
Society
Accounting, Reporting and 2006

Publishing Scheme of
Greenhouse gas emissions*™

Economic Instruments  Subsidies etc.
Feed-in Tariff 2012
Carbon Tax* 2012

No Domestic Emissions
Trading System*

IEEJ © 2018

15 HARFEECREAFEREBEHITHT IEED)

H A% e 25 R B 52 5 F I HEEEL (Nationally Determined Contributions, NDC)
J/> 2030 AEEE 2013 FEkHE 26% » 2017 FRHRAE R DARE TR SCRIET T BA RGN » AT -
R/~ A PTG A 12~25%E = - S8HIE4Y 40.18 &M FHET AT A 2030 4% 182.78
BHENE - Y 2011 FRURtEEEEZEENR - SR EEARERAEHKESY 36.36
BIENE - FHET AT 2030 4% 86.67 1 &N - EAEY 42%EEEERL - AETESIEIFT 2017
FERBEESY 50 H &N - wj% 2030 2 184 H EN - BALY 27%EHEER - RIERK R
B - (ERERECEL LAkl 56%EIIRLaiRll 44%H4E - JE ~ RIAR ~ HIDLREIRENSYA
R BRSIE RIS R BRI BB R 44.3% @ FAREIRE A 2012 F[#E

%16 H



HIRE(FIT)RFaEHES) - fXRE4ERF 20~22%15EE o ¥ FFUM BB S5 TR MR Bl = BRBR L3R
o FESEARR T E HEE - HAH 2050 FREIRBURIED #[m sk e - 7° 2018 S22 (% HAH
THITE = BRSR or R e S - TR - FHETHY 2019 4 G20 S &rfed, -

New climate policy framework for the power industry,
2016

Renew
ables, | Feed-in Tariff (FIT)
Non- 22~ T 2012-
Decarbonizing = 24%
electricity sales 44%’ Nuclear —
through the Act on ,
Sophisticated 22-
Methods of Energy 20%
Supply Structure B - _
(non-fossil power | NG Improw_ng power
source ratio of 270/ geru?ratlon
44%) g efficiency through
| the Energy
Non-Fossil Value 55%' ~ Conservation Act
Market (overall thermal
CO?'* generation
26% efficiency of
44.3% or higher)
— Oil, 3% —

IEEI© 20

16 HACETJHMIREIRBUR (REIREEWTITHT IEE)

HEHAFERREREARKEE RS - BRREHERFEREIREAEE - 5
2010 4 ~ 2016 4 ~ 2030 FE{LEE 10% ~ 14.5% ~ 22~24% - #&EE = - 5 2012 1% » 54
REIRBIUEAE 26% R R BAG A » H P DIURIGAE PV CRERTR » BEE ~ 42ERE - HIEEE
hFrE s R - BEEEHIS FIT oIz A sE R HESENZY 2.5 f3AK & » 2016 FEIEZE T HEIT
PR HAER HAE - FARRRMERER 2003~2011 FF{RA T A2 BB R AL LL A 248 (Renewable
Portfolio Standards; RPS) » FE i1 £224Y 5~9% » H 2012 F18 28 A BN T WEEIE FIT
KIEHE 2 26%F IR » HA DL PV R/ NEK 3 B AE R 75 - S8 FE S B A E] 2030
AR R EHEE DL PV &> 2012 45 E 45 & 5.6 GW - [ 2012 & FIT 1% > 2017
R Z 42.4 GW > L) 2030 FEHAE(E 64 GW Fy2tt » 2017 4F PV 494 66%3#EfE - H A
A1 34%JE\HE ~ 53%EE A ~ 33%3HhEL ~ 99%7K T -

HITEUR DA R AR REIRIE Ry R T » B — (N4 HAE M - HPkE
NEIZZ A BUEYE - DL 2018 SE A= pE R EE (ST i FIT 2.9 HI[EI/KWh » 295557 13~17%E R
TEEME » A REIRIGEELY 15% » SERS B EMT B AR 2 2 JKHE - H{ERAE 2030
FHTREE 2 FIT 3.4 HEI/KWh » DIFFAREIRIGEELY 24%51 5 - (RSB E M IIE A & 2
3.1JKHIE - HFERREEEEAIEM: -

F U H



Trend in renewables generation by technology

(GwW) 60
Solar PV
50 m Wind power B
Middle and small hydropower A"srrg\%‘:ha?a”t“ea'
0 . ™ Geothermal 26% B
® Biomass Average annual |
growth rate
30 9% Solar PV rapidly increased

A‘;erfﬁtehag:ga‘ (5.6GW (2012) to 39GW
20 5% __—— (2016))
—— R
0w B = = E = m m m m = m B B

2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

] ) —
[Major policy measures] Excess Electricity
Purchasing Schem>e
—
(Source: METI) RPS FIT

IEE) © 2019

17 HAHE AR (RGBT ITRT IER)

Challenges: Increase in National Burden

® FIT surcharge in 2018 is JPY2.9/kWh (equivalent with 13%-17% of electricity retail price)

@ FIT surcharge in 2030 is estimated to go up to JPY3.45/kWh when the target of “Long
term outlook 2030” is achieved.

® Systemn cost of PV and wind of Japan is twice as high as European levels.

® Higher feed-in tariff level has hampered developers efforts to bring down the cost. Multi-
layer business supply chain structure is other reason.

FIT Surcharges Solar PV System Cost

JPY/kWh JPY 1000/kw EModule BPCS M installation/others

40 400 - 354
3.45 350 -
. H 289
2.90 JUPPIEE Ll 300 -
3.0 2640 --mmmmmTTTT
) el - | 197
200 1 155
2.0 ] 150 |
Total surcharges 17 )8
. Total surcharges = JPY3.1tril 100 1 | 20 | n | 11 |
- JPY18L - RE=o4y o] [ » |
0.0 o RE=15% lapan (2016) Europe (2014) Japan (2016) Europe (2014)
2010 2015 2020 2025 2030 Residential Non-residential
Source: METI Source: METI

IEE) © 2019

18 A RETREIN BRI Bk (RE TR AR BT 72 FT IERD)
5351 > PV B A BE TR AN (A Bt /R Ry —TRERE - e fa ] PV B BERCE R
AEREEEHMES - LHAT FIT BAMNE > PV AR E R ARSI A AR
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95% o FEEEE M - BEAAETEEREE - RIS EE B T BUN R » i3
EETRESE o UL S - 2017 & PV 58587 5.65 GW BI{L4AF K& 73% » ELHfthaER
AV ECEEBIDUERR E AL EEFR K - 1F 13:00 BFfE AT DL PV g RSt EE sl E » M2 [E] [
ENEERY o FEIF1SPRE AR BN B4R S ol E s R4 PN B [F] R A e M B T &
SR > B B T P T I B 1 40 4% (Organization for Cross-regional Coordination of
Transmission, OCCTO)zc R # M ~ B » WA H AR IRFEEES

G HARARFER  sE AR RIS RHERRRE T ZHEHE - HE
AT PR LL 2010 E4Y 10%FAERE R AR - FHAH 2030 42 F] 14% AR RE )R H
R (K FIT 2.9 HIEKWh 55 > FBEEE AR 5%%Y 2 Jk H BB R HRE - RAKkE
FIT 2 3.45 H[EI/KWh > £2 5 FAERETR 9%&Y 3 JK H [ElRA 2030 4F A= fEJR 7] 82 20~22%
HAE - WEEHIE FIT o] Iz AR IR HEE) - (BT RERT » RIIRER R ERE
REAR > B E » RIFRGEE B R - IR Rl R & N2 IR - Rk

B REMTE
- FAENETE L R
HITEE" BUFSFHERE IR B R (R A F 530 T SRR B R E T )T %

HATE AR IO IR T 3 ) K s E R RS L 4 R R A

H TR EBUR BRI TH - A R A SaA 1 EEZEE S > HiE 2 {4
ZAGHFERE > R SEG BT 3 2 [HE BRI R ET
fi7e © EFARIEERS - NN A th & S BRI BURAVAR - KA E AR SR T -
H7< 2018 SFiim . CRIEEEMEE) RBESGTE - ST BURIRE]H SR
R H A AT BE SR AT B SR (0 1 SRS e et e - A B ek AR AR s el > B
A E G A — E R SR BIVRLRS - 35 AR AR B - % - Rk
ERFFEARMGEATINA > IS HEREIRE SESEERFIVTRROAEE AR R
REERABET -

H 7 LIABEARRE T iGHR - &8 R E R L AR AR R BRI e S B kA - #5205
EE4HA, UNFCC 5 fa IR 2016 F2EDR = FAs GHGs HEfEE CO, E& 293.13
MtCOze » &bl 95.26% » H1 LIgEIRMIF b= b2 4Y 94.07% - 2K H @ MR E R
B T 22 SLBREHORIEE (S R ER D HERR B4 263 MECO.e » &iEFITER: & B 2B R B E By
b BCERBRERCAHE] - 2015 i TURE RASHE EEE 0 W 2018 FTE A
AP P AR LL 2005 PR AE - 5TAE 2020~2025 Sk 2 fEf% 22 2005 F/K4E 2 2~10%:
2020 £F 5 sk & NDC #GH[E 2 2005 fEhikfEE 20% L0 T > 2050 [ 5 Ik E H A Ryl
% 2005 FEhikFEE 50%LL T - ik BAU TSR PERCEZERIZY 134 MICO, fiehAEAE - BURIE
& 37 (adaptation) B & (mitigation) {F &y » A7SEERL 2050 FEIRRINECE HEREE
2005 FhjHEE 50%LL MR HE -
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Taiwan Low Carbon Roadmap 2050

» GHG Emission Reduction and Management Act (2015/7)
=2050: 50% less than 2005.

» INDC target (2015/9)
=>2030: 20% less than 2005.

» Phase-| GHG periodic regulatory goal (2018/1)
=22020: 2% less than 2005

350

300

Historical emissions - @ m
250 e NS H""‘x.(l& 1

/

| .
200 i INDC | -

P 2% below the 2005 level by 2020
el 10% below the 2005 level by 2025
20%below the 2005 level by 2030

CHG Emissions (Mt CO2 eq,

Target of GHG

100
Reduction and

Management Act

50% below the 2005 level by 2050

0 2005
2000 2010 2020 2025 2030 2040 2050

19 PRI R R EE B (LT 1TRI)

58 RSB AR BOR T 2R = RS E R ETE - DIEIEE T o R B 4R
[EIBARAETT » TEREIR B F TEHS R R AR L IEAE RS B RE TR - [EIRHEHR (R I
I > WIAE 2025 FREZEE] 20%F A REIRILE - BLEIRFTS | ASRRE(RERTHY - B 2005
FEELEAT 2020 47 R 2030 ARk & 43~50% - A FoR Lo FOE R 40 0 B HERE
TREEFRCE > $2F KPR DIRELE 2020 47 R 2030 442 7~20% o (1R Eh T S AR RS
BT ARIRSRE EUI GRALBMERRAEIERE - RIS IR T 5~10%RETRRCE - BEETPTR
AR AR T (R BRI IFE T > 2020~2025 4141 3,636~7,176 /A EEARMKIA
5 o BRI A SRS ARG - se B RIEERF KBRS - RKE &
2020~2025 4EitZ 8 60.8~65.8% o

2.2 Taiwan GHG Emissions Reduction Strategy

B GHG Reduction Action Plan — Key Topics for Sectors

Shared Responsibility Among Six Sectors

350

287.956

30 - 282.404
32.875 (11.42%) . 32.305 (11.44%)

= Energy Sector
m Manufacturing Sector
Transportation Sector

m Building Sector

= Agriculture sector
— mEnvironment sector
Carbon Sink

- 59.005 (20.49%) e 57.530 (20.37%)

7.090 (2.46%) o-- . 5,318 (1.88%)
8 4 04% - o) )

-60.00%
2005 2020

year

20 5B = R AR E RS (AT ITRI)
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REIREdtET GEHE AR E A E 2018 -/ 6,260MW» Horf DUKESEER PV (5 43%
fers > HA R 7K 33% ~ AERE 12% ~ JRlEE 11% - (IZREIRIEAI R & > 2025 FEFEA
REJRAGEEREE 20% - PV EdRsE R E R EILPIES - KI5t R H 2018 -2 2020
FHRIEIRER 6.5 GW » 2 2025 42 5 20 GW > {ERa g e oielig o » EHGE BB S
NRSEGRERETERE - 55 PV fS BRI S BEHE S UETHIm AL PV OtE
e - 2BE A EHEHBEETE - Bl B St S BUF S FEm AL PV At - I
IR A B I AR - BRTREIRE ~ BR G - SRR TR o et EEE
THE LIRSS Rydt - 2018 SEECEF R Ky 696 MW > FHETAY 2025 F-f271 2 1,200 MW >
=2 JE 7 5,500 MW -

3.1 Current Status and Development Targets(2/2)

B Renewable Energy Targets

* Renewable energy goal in Taiwan is toward increasing renewable
energy supply and raising renewable energy target to achieve 20%
renewable electricity generation by 2025.

Electricity Generation (TWh)
s 2oz 20280 T
2.7 8.1

Solar PV 2,738 6,500 20,000 25.6

_ onshore 696 814 1,200 1.7 2 2.8
Wind ttshore 8 520 (53,’50(?(%* 0.03 1.9 (1191_'88)*

Geothermal 0.03 150 200 0 1 1.3

Biomass 727 768 813 3.9 5.6 5.9

Hydro Power 2,092 2,100 2,150 4.5 6.4 6.6

Fuel Cell 0.3 22.5 60 0.003 0.2 0.5

Total 6260 10875 27423 |22

* Offshore wind promotion target set as 3,000 MW by 2025, based on lication status of developers, it might achieved 5,500 MW

Source: Bureau of Energy
21 aEFEA R R HIE(RE)R 5 BOE)

BEAHHE " EEATFEARFER 0 Ho5IH 2018 FEEE - /14 PV BLEEE
HHALE N EHAEEY 312 MW > Hh S EATENE 74.5% > REERG 25.5% - 438 EH &
&) 757 GWh » 88/ L 78.3% » KEERE 21.7% - ARIFEEIER - GFEFE TR
A 2008~2014 fF B K ISAETERL 16 5 S5 E A E 18.2 MW 2018 4F & #3558 24.7 GWhe
1% AE P ELFH S 2019~2020 AEFEAEEE 11.3 MW ~ 100 MW - 11.5 MW ~ 150 MW KF5EE
Bk o Hp iR EALE S T PV EREEES & 100 MW » FE358EE 1] 129 GWh - o
HA#H 2] 2020~2030 FEE 2 & 581 MW > £HH 2025~2030 445 611 MW -

F2H



PV Systems
Phase 1 PV Project : 18.2MW (2008~2014)

ot , 42KW Zhuolan Dormitory

0.5MW Kinmen Culture Park 90kW Central Region Storage”Cen

. ¥
2.1MW Taichung Power Plant Raw W4 ank 116kW Shibogong Warehouse
6.4MW Longjing Land

70kW Jianshan Power Plant

_f}&

155kW Chimei Remote Island L

1.5MW Hsinta Power Plant Raw Water Tank
4.6MW Yongan Salt Field

1.4MW 3rd Nuclear Power Plant
@ TAIWAN POWER COMPANY 9

22 5ENHE PV 2FU(EE)

VEIKEAESX EEH 2001~2015 Y 16 U5 IR E 169 B RE R R 293.96 MW
2018 iS¢ FE & 731.8 GWh « [RIFFSEAR A 2020 FEAEEPESEER 345 MW J& )543
uh > P E R EhR S AR E] > FREEEE R 116.25 GWh - iR EAR R
2025 ~ 2030 FFEFEFEE R =575 & 409 MW ~ 1,409 MW » fFE§EF358 54 356 GWh ~
973 GWh » EE(IRFEINE - BTty 5.2~9.5 MW 2 E BITH#ZY 196 £ - (RIEGHE
NFEIRIE TSRS > R AR N 2030 AR ENE 441 GW HE > Gf
KIGRE 611 MW ~ I JE /7 433 MW ~ B2 7 1,409 MW ~ 24 56 MW ~ 7K /7 1,896 MW

> Onshore Wind Farms

K§) TaIWAN POWER cOMPANY 12

23 BEAHEPE LEZ4(5E)
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AR R R > DIH ARG A - sl E HhEESE -
TR [EHF e TSR g ~ (RbRAETRMLRE - T4 - BIREIRIRSSE - REBL AT
R S8l - HARRBEROAED) - TSR nl e it i 2 @8R INEE AR A
MR MR b BRI AR ER RS -

- FAENETE L e

TRk T GEAFAVE RN RS H A T S R, K T IR Sy
12 F 3 HEEE T - TR aBAER GBI B S EHEAERHES - RS
HHEENEITIL - GEAE 2025 F2/D 20%5 85K 5 AR - IS DUAE P aaiE)
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Zong-Xian Xie, TIER, April 10, 2019 The 15 Taiwan - Japan Joint Seminar on Energy Cooperation Session
I1. Natural Gas Supply (1/2)
1. LNG Import

» In 2018, the amount of LNG imported was 16.81 million tons.
v' 16 countries, mainly from Qatar (28.8%), Malaysia (16.7%), Australia (15.2%), Russia
(13.7%), and Papua New Guinea (6.9%).
v Compared to 2009, the sources of LNG mmports are more diversified, and the reliance
on Southeastern Asian suppliers has been largely reduced.

LNG Imports by Origin (2009) LNG Imports by Origin (2018)
1.5%
Qatar
Indonesia 4.0% X
S Malaysia
Malaysia 6.8% 28.8% .
2901 32.4% Australia
5.1% atar .
= 8.79 Q 16.81 Russia
illi s Australia illi ; .
13.4% million fons st million tons = Papua New Guinea
Russia .
13.7% Indonesia
00 = Others 16.7% Brunei
152% us
= Others
== ‘.ﬁ"!,’ﬁ.% Bj%‘-% Source: Bureau of Energy, Ministry of Economic Affairs, Taiwan 4
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Zong-Xian Xie, TIER, April 10, 2019 The 15% Taiwan - Japan Joint Seminar on Energy Cooperation Session

I. Demand Forecast (2/2)
2. Expected Natural Gas Demand

» Estimated natural gas consumption in 2025 will be 24.9 million tons.

B The expected compound annual growth rate is 5.6%.

million tons

30

Natural Gas Demand (2009-2025)
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0
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R "'tﬁ* EHE%E Source: Bureau of Energy, Ministry of Economic Affairs, Taiwan 10
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LNG demand

Imports Changes (year on year)
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(Sources) Cedigaz “LNG Service - Monthly Bulletin,” PPAC

® LNG imports in 2018 Q1-3 increased by 13.1 million tonnes or 6.2% year on year to
226.8 million tonnes

©20m8

= ® Robust China’s imports continuing
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Gas Prices

$/MMBtu
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Henry Hub = == Henry Hub Forward Curve NBP
= == NBP Forward Curve e ].C = == JLC Outlook
JKM === JKM Forward Curve

(Note) Forward curves are as of March 29
(Sources) EIA, CME, Ofgem, ICE, trade statistics, IEEJ, Platts

® | NG import prices for Japan in 2019 are likely to average $10.2-11.4/MMBtu

® Depending on cold snaps and other weather factors, the JKM (Japan Korea Marker)
spot LNG price for Northeast Asia will tend to slip below the average LNG import
price 7
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Time

Agenda

Note

Opening Session

10:00-10:15

Opening Remarks from Japan

Mr. Masakazu Toyoda,
Chairman & CEQ, The Institute of
Energy Economics, Japan (IEEJT)

Opening Remarks from Taiwan

Mr. Jui-Hsiang Yao,

Executive Secretary, Bureau of
Energy (BOE), Ministry of
Economic Affairs (MOEA)

Guest Greetings from Japan

Mr. Kazushige Tanaka,

Director, International Affairs
Division, Commissioner's
Secretariat, Agency for Natural
Resources and Energy, Minister of

Economy, Trade and Industry
(METI)

Introduction of the Delegates

10:15-10:20

Ceremony for Exchanging Gifts & Group Photo

Session I: Current Energy Policies
Chair: Mr. Masakazu Toyoda, Chairman & CEQO, The Institute of Energy Economics, Japan (IEEJ)

Japan’s Energy Policy Update

Mr. Kazushige Tanaka,
Director, International Affairs
Division, Commissioner's

10:20-11:00 Secretariat, Agency for Natural
Resources and Energy, Ministry of
Economy, Trade and Industry
Q&A (METI)
Taiwan’s Energy Situations Ms. S_u-Che.n .V\_/’eng, Director‘of
11:00-11:40 Planning Division, Bureau of
Q&A Energy, MOEA
11:40-11:55 | Coftee Break
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Time

Agenda

Note

Session II: Current Situation and Direction of Demand Side Energy Service
Market

Chair: Mr. Jui-Hsiang Yao, Executive Secretary, Bureau of Energy (BOE), Ministry of Economic
Affairs (MOEA)

Current Status and Prospects of

Dr. Pei-Fang Liang,
Division Director, Green Energy

11:55-12:35 | Demand Response in Taiwan and Environment Research
Laboratories, Industrial Technology
Q&A Research Institute (ITRI)
VPP business model: A DI Yasushi Ninomiya,
comparative case study between Senior Researcher, New and. _
12:35-13:15 Japan, Germany and the US Renewable Energy Group, Electric
Power Industry & New and
Q&A Renewable Energy Unit, [EEJ
13:15-14:45 | Lunch

Session III: Policies and Challenges about Climate Change and Renewable

Energies

Chair: Mr. Masakazu Toyoda, Chairman & CEO, The Institute of Energy Economics, Japan (IEEJ)

Current Status and Outlook of
Climate Change policies in Japan

Mr. Takahiko Tagami,

Senior Coordinator, Manager,
Climate Change Policy Research
Group, Global Environment &
Sustainable Development Unit,
IEE)

14:45-15:25
Current Situations and Challenges Mr. Hiroki Kudo, : . .
of Promotine Rencwable Ener Board Member, Director, Charge of
Policies in Ti an & Electric Power Industry & New and
SEp Renewable Energy Unit, IEEJ
Q&A
Dr. Ming-Lung Hung,
Prospects and Challenges of Deputy Division Director, Green
15:25-16:05 | Climate Change and Renewable | Energy and Environment Research

Energy Policies in Taiwan

Laboratories, Industrial Technology
Research Institute (ITRI)
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Agenda

Note

Progress of Taipower’s
Renewable Energy Development

Dr. Yeong-Chuan Lin,
Chief, Taiwan Power Company

Q&A
16:05-16:20 | Coffee Break
Session I'V: Natural Gas/LNG Situation and Possible Cooperation between Taiwan
and Japan
Chair: Mr. Jui-Hsiang Yao, Executive Secretary, Bureau of Energy (BOE), Ministry of Economic
Affairs (MOEA)
The Overview for Natural Gas
Market in Tarwan and Possible Dr. Zong-Xian Xie,
16:20-17:00 | Cooperation between Taiwan and | Chief, Taiwan Institute of Economic
Japan Research (TIER)
Q&A
Japan’s Natural Gas Market and Dr. Tetsuo M0r1.kawa, -
Possible Cooperation between Senior Economust, I\/Ianager1 O1il
17:00-17:40 Japan and Taiwan Group and Gas Gr01_1p, Fossil
Energies & International
Q&A Cooperation Unit, IEEJ

Closing Session

17:40-17:50

Closing Remarks from Taiwan

Mr. Jui-Hsiang Yao,

Executive Secretary, Bureau of
Energy (BOE), Ministry of
Economic Affairs (MOEA)

Closing Remarks from Japan

Mr. Masakazu Toyoda,
Chairman & CEO, The Institute of
Energy Economics, Japan (IEEJ)

17:50-

The End of the Seminar

18:30-

Official Dinner

23F Chidori, Hotel Grand Palace
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The Delegation of Taiwan (16

H &K Chief Delegate

RERE RS G- T g E

A)

Mr. Jui-Hsiang Yao, Executive Secretary, Bureau of Energy, MOEA

43 7B RE TR W IR AR AT AL E

2 X % B s B List of Taiwanese delegates

No. ¥ /1 Organization 4% Position # % Name
43 SRR AL BB Fetdlummk | HEERE
2 | Bureau of Energy, Ministry of Director, Planning | Ms. Su-Chen
Economic Aftairs(BOE, MOEA) Division Weng
i E @ ibRE R EH A
5 | Economic Division, Taipei Economic | #4& LA
~ | and Cultural Representative Office in | Director Mr. Chou L1
Japan
&ibBrn @ bR EA R & A ey
4 Economic Division, Taipei Economic | =% #3F Mgighiachin
and Cultural Representative Office in | Third Secretary Lee =
Japan
S e o R
5 ¥ RE FRE 78 P iijai Dr.
Institute of Nuclear Energy Research R Ching-Tsung
Researcher
Yu
2 e g B
ST ARGARMERARE | DTN AR
6 | Taiwan Power Research Institute, Sem_(n Reseal% L | Ms. Li-Fen
- e Energy Research .
Taiwan Power Company Lab. Chou
PR *
7 N5 B A sk Mk Dr.
Taiwan Power Company Chief Yeong-Chuan
Lin
PN RAAFEINHBES ] EEY
8 | LNG Purchase Division, Nature Gas ﬁana or Ms. Y1-Chen
Business, CPC Corp., Taiwan g Wu
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No. ¥ f Organization B4 Position # % Name
£ B
b N ARKAFEPHES . o s
) L l EX i Mr.
9 | LNG Purchase Division, Nature Gas . ] i :
Business, CPC Corp., Taiwan Coordimator Chih-Ming
SHESS. P- (Rick) Lin
7 IR &R fie P .
: a1 E AG

10 G1 een Energy and Environment &) Pk Dr Rj;— Chain
Research Laboratories, Industrial Senior Researcher ngn
Technology Research Institute g
T HF 5 IR Bk AE P g6 3%

11 Green Energy and Environment A f E; Pei-Fan
Research Laboratories, Industrial Division Director Lia;n g
Technology Research Institute &

T B 5 IR SR AR P i B A
12 Green Energy and Environment De“ u t‘ Division Dr.
Research Laboratories, Industrial Dilgc t}(:r “ Ming-Lung
Technology Research Institute Hung
o S 8 B
7e ‘

13 R . R Dr. Meng Fei

Talwan Resear Lh Institute Research Fellow
Hung
\'_T-’Pf) ‘5'44{ m’tk,EH. j:_/f_}__ g%f:_-;—;:%;*
14 | Taiwan Instltute of Economic Chief Dr. Zong-Xian
Research Xie
3 5’;«. p& = A== _
15 Talwan Instltute of Economic Associate Research .
Ms. Yu-L1 Ho
Research Fellow
CRCE SiRCiE BB R A S 7 3T

16 | Taiwan Instltute of Economic Assistant Research | Ms. Ya-Wen

Research Fellow Cheng
2 A E
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10:00-11:00 | %88 % 7 % % [ itg;‘%_j’ NAMTRZE
11:00-12:15 | 4%
12:15-12:30 | £ %) BRmA e+
12:30-1330 | FRIDGEBEBRRER | 4 oo pomm

2 TR s
F B KA 8 B

13:30-14:30

% %)

HEEH e+

K 4% %5 & 37 (Sustainable

14:30-16:30 | S8R RiF K 4% &R Smart Town - SST)
16:30-18:00 | 5%y #RAmA et
18:00 | & @ HRAE
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