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19 Mar.

09:30

12:00

APEC
Workshop on
Energy
Efficiency in
the Transport

13:30

16:00

Sector -
Developing
Fuel Economy
Regulations

EGNRET

Pre Meeting
Discussion

09:00

12:00

13:30

17:00

Tuesday

APEC Workshop on
Aligning Conformity
Assessment Efforts for
Energy Efficiency
Regulations of Motors
in the APEC and
ASEAN Regions: 1st
Stakeholders’
Consultation Workshop

APEC Workshop

on Supporting
Renewable Energy
Integration and
Energy Efficiency
through Effective
Regulation

09:00

20 Mar.

Wednesday

09:00

21 Mar.
Thursday

| EGEE&C + EGNRET Joint Meeting (1) | EG&;‘E{E 53 E?\;\lelzgr-:- 52
12:20 15:30 g 9 Technical
Site Visit
13:?0 EGEE&C 53 EGNRET52 15i30 EGEE&C + EGNRET Joint
17:00 Meeting Meeting 17:00 Meeting (2)
18:00] .
21:00 Welcome Dinner




(2) EGNRET £ #h2 B3 £ AT

EGNRET Pre-Meeting
Monday, 18 Mar. 2019

13:30-15:00

15:20-16:00

- EGNRET Meeting Operation

3. Renewable Energy Development Networking
- Progress of Renewable Energy
Development

3. Renewable Energy Development
Networking
- Renewable Energy Information
Collection

09:30-10:00 Registration
10:00-11:00 |1. Project Submission Training Course EGNRE.T
Secretariat
2. Arrangement for Future EGNRET Meeting
11:00-12:00 - Suggestions for Future Meeting Theme EGNRET

12:00-13:30 Lunch Break

Economies

15:00-15:20 Coffee Break

EGNRET
Secretariat




EGNRET and EGEE&C Joint Meeting (1)
Wednesday, 20 Mar. 2019

08:30-09:00 Registration
09:00-09:10 Official Welcome Hong Kong,
China
EGNRET &
09:10-09:20 Opening Addresses & Adoption of Agenda EGEE&C
Chairs
09:20-09:50 Energy Development in Hong Kong, China Hor&ghilﬁgng,
09:50-10:10 Group Photo and Coffee Break
APEC
Secretariat,
EWG
Secretariat,
10:10-12:00 Updates of APEC/ CA;E(;SEWG/ EGs /APEC EGEE&C,
EGNRET,
EGEDA,
APERC,
APSEC

12:00-13:30 Lunch Break

EGNRET 52

Thursday, 21 Mar. 2019

09:00-10:20

Member Economy Presentations (20 mins each)
Meeting Theme: Waste to Energy in Urbanized Cities

Member Economy Presentations (20 mins each)

Economies

10:20-10:40 ‘ Coffee Break

10:40-12:10 Meeting Theme: Waste to Energy in Urbanized Cities Economies
12:10-13:30 Lunch Break
Discussion
13:30-14:30 | - Cross fora / organizations Cooperation EGNR.ET
. . Chair
- Policy Dialogue
14:30-15:00 EGNRET Administration & Operations EGNRET
' ' - Coming Events and Next Expert Group Meeting Chair

6




- Other Business

15:00-15:30 Coffee Break

EGNRET and EGEE&C Joint Meeting (2)
Thursday, 21 Mar. 2019

15:30-15:45 EGEE&C 53 Outcomes EGEE&C
15:45-16:00 EGNRET 52 Outcomes EGNRET
Discussion:
- Key Areas for Collaborative Actions EGEnEd&C
16:00-16:45 between EGEE&C and EGNRET
o e L EGNRET
- Priority areas of joint activities between Chairs
EGEEC and EGNRET
EGEE&C
_ _ : N : and
16:45-17:00 Review Outputs of Joint Discussion EGNRET
Chairs
. i Hong Kong,
17:00 Closing Remarks China
Technical site visit (EGNRET + EGEE&C)
Friday, 22 March 2019
Time Activity
09:00 Meet at the Hotel Lobby
09:00 - 10:30 Technical Site Visit to Zero Carbon Building (ZCB)
_ _ Technical Site Visit to The Chinese University of Hong Kong
10:30 — 12:45 (CUHK)
12:45 - 14:40 Lunch at CW CHU College, CUHK
14:40 - 17:00 | Technical Site Visit to International Commerce Centre (ICC)




2. ZRtE
No.|Title Name Economy Organization
1 | Mr. Ilji':\rlry Hon  Chung, Hong Kong, China|Electrical and Mechanical Services Department
2 | Mr. |CHU Kei Ming, Barry [Hong Kong, China|Electrical and Mechanical Services Department
3 | Ms. glolj/IiEalrJ]NG Man  Chit, Hong Kong, China|Electrical and Mechanical Services Department
4 | Mr. [YU Wai Lee, Willy |Hong Kong, China|Electrical and Mechanical Services Department
5 | Mr. |George LIU Hong Kong, China|Electrical and Mechanical Services Department
6 | Mr. |Ting Sing NG Hong Kong, China|Electrical and Mechanical Services Department
7 | Mr. |Samuel CHUI Hong Kong, China|Environmental Protection Department
8 | Mr. |T.K. CHENG Hong Kong, China|Environmental Protection Department
9 | Mr. |Paul WONG Hong Kong, China|Environment Bureau
10 | Ms. [Luz Ubilla Bérquez |Chile Ministry of Energy
11 | Mr. [Budi Utomo Indonesia Coordinating Ministry for Economic Affairs
12 | Mr. [Sunandar Indonesia Coordinating Ministry for Economic Affairs
13 | Mr. [Wahid Nugroho Indonesia Ministry of Energy and Mineral Resources
14 | Mr. |Sugeng Prahoro Indonesia Ministry of Energy and Mineral Resources
15 | Mr. (Takao Ikeda Japan The Institute of Energy Economics Japan
16 | Mr. [Tomonori Kawamura |Japan Ministry of Economy, Trade and Industry
17 | Ms. [Marissa Cerezo Philippines Department of Energy
18 | Ms. [Cheryl Leem Singapore Energy Market Authority of Singapore
19 | Ms. (Wan Tsun Liao Chinese Taipei Bureau of Energy
20 |Mrs. |Munlika Sompranon [Thailand Enedp%r;;?figtng; gtééng,ivl\;iﬁigi:gyofDéxglgsmem
21 | Ms. |Sutthasini Glawgitigul [Thailand EnedpaEr]f][}‘;‘;;g; (AD"EQE)“S“’I\‘;iﬁi”;:gym?éxg:‘ésme”t
22 | Dr. |Cary Bloyd United States Pacific Northwest National Laboratory
23 | Mr. [Tuan Nguyen Viet Nam cl\)/flullr'ﬂjlszirrslaléa_lq?agglicy Department, Ministry
24 | Mr. |Alexey Kabalinskiy |APERC Asia Pacific Energy Research Centre (APERC)
25 | Dr. INGUYEN Linh Dan |APERC Asia Pacific Energy Research Centre (APERC)
26 | Dr. |Li Zhu APSEC APEC Sustainable Energy Center
27 | Dr. |Yong Sun APSEC APEC Sustainable Energy Center
28 | Mr. |Steivan Defilla APSEC APEC Sustainable Energy Center




No.|Title Name Economy QOrganization
29 | Mr. |James M. Kendell EGEDA Asia Pacific Energy Research Centre (APERC)
30 | Dr. [Tom, H. T. Lee EGNRET Chair Industrial Technology Research Institute
R EGNRET . .
31 | Dr. |Tarcy Sih-Ting Jhou Secretariat Industrial Technology Research Institute
Non-member Participant
32 | Mr. |Duncan WONG Hong Kong, China T_he_ Hong Kong and China Gas Company
Limited
33 | Mr. |Pak Leung YUEN Hong Kong, China|Housing Authority
. National Association of Regulatory Utility
34 | Ms. |Rachel Estrada United States Commissioners (NARUC)
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g g 2471 it (Expert Group on Energy Data and Analysis,
EGEDA) ~ APEC & =~ & /A& 3 ¢ = (Asia Pacific Research Center,
APERC)~ &7 = A 4 it /& » « (Asia Pacific Sustainable Energy Center,
APSEC) ~ M7 #33  Z4%-| 2 ( Low Carbon Model Town Task
Force, LCMT-TF) & & % 4p B %= .?7%.‘; 4o B % 4F - ¢ (International
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(1) =3 § &k

TR G RE A LA R S - PEMA £330 20p 1 =
B BFFEBR §RMAT 3 21 p T EEF
Al 5-FFETR €% 37 20p)

¥ BFEREA 63%Y 22 54 R EGEE&C A A 3 ML F
BB A% 322 53R~ 4% EGNRET 2 EGEE&C R # % APEC &
AR A B LA e - WA Gk o AR AT
2% & £ - lm i 4 (Mr. SIT Wing-hang, Alfred) & £ 21 455 7348 >

FUDAPEC L A A ERABFEER L ALFEE L WA
BT 2 BEEINOER R A RS SRS 2 2 stk S

L F 2244 (Mr. VY EK-chin)p] & £ 4 9%
EARMOFLABNRETRE AN IRE N RocF 2 F B K o
SE16 0 APEC #a M 2 2 A7 ¢ W dR 2 A M A 3 BT e B B
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a) APEC fo3 Adr 4

B % > EGNRET f&3 et % APEC 2% e Mr. Tetsuya
SHIMOKAWA 3¢ 2 APEC fo3 1 iFE 5 ¢ 5 11 2 5 &# R APEC
ARAh € R ITIFEE > R I AR B A 22 AR
(Connecting People, Building the Future) » ¥ 3 APEC 3+ % ¥ Fin
A EPRAARRE Y G R AMLAFAE -
b) EWG §o3 &iF £

APEC EGEE&C #2% %lir 2 L. & EWG 23 jafd 3F > P
EWG -3 ¢ i Az ~ 2020 # {s 2. APEC i RER R ™M 2 1 5 L AT

SMe
—
—

¢

2. EWG ®F -
c) EGEDA 3r 2

EGEDA i & Mr. James Kendell 37 £ & &7 1 5% 2. APEC &c ik 5%
FELARRRTTER LA R TRAPECH A EF EF 2 &%
WA % o A5 % 5 APEC &t 2 p R4 2029 £ £ = >
g2 AP RS- RERT > g2l PR T ER
EGNRET # &4 APEC % & £ 4 &t h s B s T/ I - F &

1+

7
~

FoR o Moy iE A p R

12



Bl 4 - EGEDA 4 fj 4%

d) APERC 3 £

APERC #= 3 R Mr. Alexey Kablinskiy B 4 % H & 375 # &2 )
o WP % 7 %% APEC it ik & % B % (APEC Energy Demand and
Supply Outlook)#-*+ 2 & & J5x > & 4 5 APEC s iRisc 5 b ik 4R
(APEC Peer Review on Energy Efficiency) - APEC g% it iR 7% # 33 7
(APEC Low-Carbon Model Town, LCMT) & 1 gl it ki K ik 4R
(Peer Review on Low Carbon Energy Policies, PRLCE) =1 i 2 % o
e) APSEC #£ %

APSEC ¥+ 12 5 & Mr. Steivan Defilla 3 2. APSEC z_ & = # & ~
ERERFFEPFE AL FSEL S AR RAHEREN S &
B9 183120 B! WAZFEF X PRAPZERTHRGT 2
VR
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f) EGNRET # %

EGNRET #4% s % 537 EGNRET 2 # 7 35 » ¢ #2354 R
{742 ~ % 51 B EGNRET § 3% ~ #7 3% ¢ #7225 « &2 APEC p ¢
Mz & iEkm > EGNRET 3 i % o
g) EGEE&C # 2

EGEE&C #4% AR|ip & fo] w2 344 £ 4 5% % 52 B
EGEE&C ¢ 3k % % ~i7#) EGEE&C 3+ & ~F 3t ¢ % & k7L F ) >

1 32 EGEE&C ¥ 4p i :@g.a,%‘ei&%iﬁ & IR R o

B 5~ % 52 & EGNRET % % 53 & EGEE&C #t# 157
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B. $-FERBAEH 37 21p)
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R

(w,

EAMEEN A R RL 2 10 B EGEE&RC 4 1 2 3 %
#% o %t 0 EGNRET f4% & 4 3 EGNRET ¢ %% » ¢ 4 ¢
RSB SRR S ER 12 AX R RREE RS -

TR € k23R4 5 ¢ TEGEE&C & EGNRET 1 & & iF¥2
48 3 | ( Key Areas for Collaborative Actions between EGEE&C and
EGNRET) > " 7 & okl 5 £ %0 ¢ 3K ¥ #& 012 2 %47 » EGNRET
BNV AR AN a0 I SR R A -0 S S S S AR S

SRS SRR
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3 3 APEC 4p B Je5k-ic R Tk & & 45 1 iv % (Expert Group on Energy
Data and Analysis, EGEDA) ~ APEC i = sc B 1 ¢« (Asia Pacific
Research Center, APERC) ~ ;7 = X 4 it /& ¢« (Asia Pacific Sustainable
Energy Center, APSEC) ~ g+ $=33 7 ix5% ] % ( Low Carbon Model
Town Task Force, LCMT-TF) 1 /i » 1 32 i RB REF S A4 £ 60
S S

EGNRET ¢+ A a3 5 -E 23" I8pFEFL g7 ¢

\\\?{r

(Pre-meeting)# >+ 3 % 20~21 p # {72 EGNRET § & > o' (7 § 3% 2 7
€ 2 £ BERGRP 4e T L
A ¢ ¢ (37 18p)

LEHmMBE L PR E AN R EP R TR FER
RFfdRmE $34%h P w APEC #8281 2 o A% B 2 Ry
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T\?Ed’

AR E R 2 HEHEY FIT SeFries ¥ o
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,g\‘ o

Emmﬂﬁiﬁ&%ﬁiﬁﬁﬁﬁm%@{ﬁmdmpiw
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LEfedrc L E o @A EGEDA TR W &1 FE4F » Mg

EGEDA = w g 2 i hiF# > AL TR %4 APERC & &

d1 5 2. APEC Energy Overview o

B. EGNRET ¢ (3" 20~21p)

A) = &b H

a) APERC 3 - T 2050 # APEC it s B 3 :APEC p &5
(APEC Energy Demand and Supply Outlook to 2050: APEC Target
Scenario)

APERC # 3 B Dr. Nguyen Linh Dan %~ 3% #1152 APEC st

2 & % (APEC Energy Demand and Supply Outlook 7" edition) 2.

5=

FBEEXELF AR ZEP AT RPEFBEELY G RE

PO L 35 X

B 6~ APERC % f§ 3
b) APSEC iw:# -APEC A4 it /h® w7 % =% 4~ 3% (APSEC Research
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d)

Results sharing: Research on Integrated Multi-energy System to
Enhance Technological Progress of Renewable Energy Deployment in
APEC Region)

APSEC# 7 R Dr.YongSun 4 5 2% = %> ¢ - APEC &
# 3% " APEC Study on the Cost-Effective Renewable Energy-Supply
Solutions based on Innovative Solar Technologies to Promote Green
Buildings in APEC Region | &2 g £ % 3+ % " Research on Integrated
Multi-energy System to Improve Energy Efficiency and Enhance
Technological Progress of Renewable Energy in APEC Region | »
LCMT /## - Progress of the APEC Low-Carbon Model Town (LCMT)

Project
LCMT #4% Mr. Tomonori Kawamura £ 2 LCMT = = # § -

LCMT %13 382422020182 9" Bidxs Bi{72 5% 2 & LCMT

R & o

A %8 RE % % - Waste-to-Energy in Hong Kong, China
HARE WEE 4 E E Mr. Samuel Chui 38 2 4 /& 2013 & 3

2022 & X FHRLIERZE AL A BRI ENL R K o

B) EGNRET - H## 7R F L

% %4 » APEC EGNRET /| mfs3 AR 2 178 & 3] meh#
FA 0 PR R R EREY g R TR 3R 5P P
ER I Sl

"£1s » EGNRET 2 p A * & Mr. Takao lkeda #f 2 p »
72 p £5 %34 " APEC Workshop on Quality Electric Power
Infrastructure Focusing on Waste to Energy” (EWG 09 2018S) |~

%1% B ~ % Mrs. Munlika Sompranon RJ3F 2 # 7 7 3+ 3
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C)

" Empowering a Distributed Energy Resource Future through
Regulatory and Market Reforms” (EWG 11 2017A) ; & ¢ 35+ 2
3+ % T Exploring Co-Benefit Opportunities for Renewable Energy
and Energy Efficiency Project in the APEC Region | - % R £
Dr. Cary Bloyd # 2 2 W 79 22 =238+ 3% > ~ 55 [ Low
Emissions Development Strategies: Supporting the transition to
energy efficient, electric transport systems” (EWG 10 2018A) ;| ~

" APEC Workshop on Best Practices for Attracting Renewable
Energy Financing and Investment (EWG 04 2018A) |, &

" Trainings in Renewable Energy Best-Practices: Procurement,

Contracts, Lifecycle Cost Analyses, and Risk Mitigation to
Mobilize Private Investment (EWG 02 2017A) ; -

.:;‘_/):l @éﬁg“; 2

% EGNRET ¢ k1 357307 39 2 B # & i i

(Waste to Energy in Urbanized Cities) » % 5348 % & % &- 40
- AL ERES TR FRELINMZR HEERE
P d oo AR ERFEGRE BRI d GERINR R A F B
HERRP ARBIFEZFREZ AREY o gt 0t dkg £ 40
FHELA R RPE-FERL LA BT BEPREPBE -
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Bl 7~ 2ARFA LIRS

D) EGNRET § i

a)

#3342 " The Suggestions of Cross fora / organizations cooperation

regarding Achieving Doubling Renewable Energy Goal |
PLREEA R F iAo g e APEC & %F“« 3 H s fphd 2. 22 APEC
WA T 122 APEC %4837 2030 #2 £ 2 st R B H P 4R -
£ > EGNRET fo2 reffd8 1 S £ 2 0 iR B H P 1R2 % F 23178
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b)

£ B
@ REHLANRFRESALE  ERTIHIAPMIER > 1Y
?'Jii“ AMER 3 Ap L
® & EGNRET & %7 [ APEC 3 & {7} »EGNRET #-4%
Fea g H L w0 g sFe & 3227 EGEDA 2 APERC
£ 44 APEC £ 4 i REH#F BRIL T A 5%
F o ¥ EGNRET & k- b & o] e & Ty A
§ & H e RA R DR R -
kAL T pc 43 | (Policy Dialogue) ~ 2020 # & & /5 kg ¥ (Post
2020) < i*
EGNRET f42 je®™ € 3R ¥ P 4t % (> 2 i, 2 EWG € k4p 7 >
TR it AR L0 F 57 B EWG g 3RIFL o 2 N
%*gﬂﬁﬂﬁﬁéﬁ’%% Gl RAERG DT T FLL N LRI

Bo# 33T A M4 D ¥ 57 B EWG § % o

3 papundul |

% 3

B 8~ EGNRET ¢ i&:it#% 7

21



E) FrcEir-T & 7o) m g R
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APEC/NARUC Workshop on Supporting Renewable Energy Integration and
Energy Efficiency through Effective Regulation

19 March 2019
Regal Kowloon Hotel, Hong Kong, China

Funded by the United States Agency for International Development (USAID) Bureau for Economic Growth,
Education and Environment (E3)/Energy Division and organized by the National Association of Regulatory Utility
Commissioners (NARUC), this one-day workshop will highlight the role of the energy regulator in creating an
enabling environment that encourages private investment in renewable energy and supports sustainable energy
sector development and programs; and provide a platform for dialogue among APEC member economies on
regulatory tools and strategies to advance clean energy and energy efficiency goals.

Through presentations and targeted discussions, the workshop aims to enhance participants’ understanding of
the instrumental role of smart regulation in furthering regional objectives related to renewable energy deployment
and energy efficiency. Regulators can shape the development of the energy sector in myriad ways, such as
setting electricity rates, reviewing and approving power purchase agreements (PPAs), overseeing licensing and
bidding for new projects, implementing demand-side management and energy efficiency programs, etc.
Increased awareness and comprehension of regulatory mechanisms and best practices enables decision
makers to develop and implement more effective programs and policies.

Workshop Agenda
830 AM - 9:00 AM  Arrival & Registration

9:00AM - 9:115AM  Opening Remarks Bevan Flansburg, Deputy Director, International
Programs, NARUC

Harry Lai Hon Chung, Electrical and Mechanical
Services Department (EMSD), Hong Kong, China

9:15AM - 9:30 AM Welcome Dr. Tom Lee, APEC EGNRET Chair
Li Pengcheng, APEC EGEE&C Chair

9:30AM - 9:45 AM Workshop Objectives Rachel Estrada, Senior Program Officer,
& Agenda International Programs, NARUC

9:45 AM

10:00 AM  Participant All
Introductions
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APEC Workshop on Supporting Renewable Energy Integration
____and Energy Efficiency though Effective Regulation

WAy

10:00 AM - 10:45 AM Sustainable C.Y. Cheng, Head of Business Development and
Initiatives for a Business Insights, CLP Power Hong Kong Limited
Smarter and Greener

City

AL
o 4

12:220PM Energy Policyin  Anthony O'Donnell, Commissioner, Maryland Public
: Powering  Service Commission
Towards the Future

New York: the Next  John Garvey, Utility Supervisor, Office of Clean }
Generation of Clean  Energy (Markets and Innovation), New York
Energy Regulation Department of Public Service

f e

4:30 PM  Renewable Energy Loewen, Independent Regulatory

-
o
I
z =
.

and Energy Consultant, Everspring Energy (ret'd California
Efficiency: the Public Utilities Commission)
California
Perspective
430PM - 500PM  Summary NARUC Staff and Speakers
Observations &
Takeaways
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No| Title [Name Economy Organization
LAI Hon Chung, Hong Kong, |Electrical and Mechanical Services
1| Mr. .
Harry China Department
CHU Kei Ming, Hong Kong, |Electrical and Mechanical Services
2 | Mr. .
Barry China Department
3| Ms CHEUNG Man Hong Kong, |Electrical and Mechanical Services
" |Chit, Jovian China Department
. . Hong Kong, |Electrical and Mechanical Services
4 | Mr. [YUWai Lee, Willy China Department
Hong Kong, |Electrical and Mechanical Services
S| Mr. |George LIU China Department
. . Hong Kong, |Electrical and Mechanical Services
6| Mr. [Ting Sing NG China Department
7 | Mr. |Paul WONG Hong _Kong, Environment Bureau
China
Luz Ubilla . -
8 | Ms. Bérquez Chile Ministry of Energy
9| Mr. |Budi Utomo Indonesia COO(dlnatlng Ministry for Economic
Affairs
10| Mr. |sunandar Indonesia COO(dlnatlng Ministry for Economic
Affairs
11| Mr. |Wahid Nugroho Indonesia Ministry of Energy and Mineral Resources
12| Mr. [Sugeng Prahoro Indonesia Ministry of Energy and Mineral Resources
13| Mr. |Takao lkeda Japan The Institute of Energy Economics Japan
14| Ms |[Marissa Cerezo Philippines  |Department of Energy
15| Ms. |Cheryl Leem Singapore Energy Market Authority of Singapore
16| Ms. |Wan Tsun Liao Chinese Taipei [Bureau of Energy
Munlika Department of Alternative Energy
17| Mrs S Thailand Development and Efficiency (DEDE),
ompranon -
Ministry of Energy
Sutthasini Department of Alternative Energy
18| Ms. " Thailand Development and Efficiency (DEDE),
Glawgitigul -
Ministry of Energy
19| Dr. |Cary Bloyd United States |Pacific Northwest National Laboratory
Alexey Asia Pacific Energy Research Centre
20| Mr. | ABALINSKIY APERC | APERC)
NGUYEN Linh Asia Pacific Energy Research Centre
21| Dr. Dan APERC (APERC)
22| Dr. |LiZhu APSEC APEC Sustainable Energy Center
23| Dr. |Yong Sun APSEC APEC Sustainable Energy Center
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No| Title [Name Economy Organization

24| Mr. |Steivan Defilla APSEC APEC Sustainable Energy Center

25| Mr |James M. Kendell EGEDA APERC

26| Dr. |Tom,H.T. Lee EGNRET Chair |Industrial Technology Research Institute

Tarcy Sih-Ting EGNRET . .

27| Dr. Ihou Secretariat Industrial Technology Research Institute
Hong Kong, |The Hong Kong and China Gas

28| Mr |Duncan WONG China Company Limited

29| Ms. |Rachel Estrada United States National Association of Regulatory

Utility Commissioners (NARUC)
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» Pre-Meeting-Chinese Taipei
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Progress of Renewable
Energy Development in
Chinese Taipei

Ms. Liao, Wan Tsun

Bureau of Energy
Ministry of Economic Affairs

March 18, 2019
Hong Kong, China

Progress of Renewable Energy
Development

m Current status of renewable energy development

o Current RE share in electricity generation: 12.7 TWh (4.65% till Dec 2018)
o Current RE installed capacity: 6,260 MW (11.76% till Dec 2018)

m Renewable energy target in Chinese Taipei

o RE targets in electricity: 20% in RE power generation in 2025
o Target for solar PV in 2025: 20,000 MW
o Target for offshore wind in 2025: 5,738 MW

Power Capacity (MW) Electricity Generation(TWh
2018 2020(f) 2025(f) | 2018 2020(f) = 2025()

SolarPV 2,738 6,500 20,000 2.7 8.1 25.6

. onshore 696 814 1,200 137 1.9 2.8
e offshore 8 976 5,738 0.03 35 20.7
Geothermal 0.03 150 200 0 1 1.3
Biomass 727 768 813 3.9 3.8 43
Hydro Power 2,092 2,100 2,150 4.5 6.4 6.6
FuelCell 0.3 22.5 60 0.003 0.2 0.5

o ez v o | N
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Renewable Energy Support Policies

B Promulgated the Renewable Energy DevelopmentActin 2009
B Main projects for promoting renewable energy
2-Year Solar PV Development Plan

Green Energy Roofs Project
2018-2020

Industrial Parks Solar Expansion Project
2018-2020
Ground-Mounted Promotion Project
2018-2020

4-Year Wind Power Development Plan

devel t of th LA
evelopment of the
% Secondary wind farms 2025 I
2012 2016 2017 F 2020 | >
our-year
Off-shore ‘ Wind Power ‘ 5,738 MW
Promotion Plan \ 4
Launch of the Demonstration 976 MW-Wind farms  Development of wind

Demonstration

ncenive Program  Turbines commissioned  |gishaliowiseaaieaty Mamssldespseasies”

Main Challenges and Opportunities

Opportunities
m Cleardevelopmenttarget
m Complete industry chain

Challenges

Limited available lands

Hard to integrate private lands

Grid capacity needs to upgrade

Environmental sensitive area

Social acceptance

The coexistence of offshore wind power and fishing industry



Thank you

Annex. FIT for Renewables

8 2019 Jan.- 2019 July-
Item Type Capacity June FIT Dec. FI
(kW) (US ¢/kWh) | (US ¢/kWh)
>1 ~ <20 19.32766 19.32766
>20~<100 15.30833 15.02766
Roof Type >100 ~ <500 14.39166 14.11833
Connected? 15.634 15.38933
PV’ 2500 —on-connected? 14.104 13.85966
Ground Type >1 Connected 15.18666 14.94866
Non-connected 13.698 13.45966
Floating Type 1 Connected 16.44833 16.21733
Non-connected 15.00533 14.77466
>1~<30 26.253
Wind Power Enshore >30 8.74933
Offshore? = 18.3866
Hydropower Stream-Type - 9.4416
Geothermal — = 17.31867
Bisiisas N_o blc_)gas eqlp_). = 8.588333
With biogas eqip. - 16.958
RDF = = 12.98167
Others — — 7.03566

Source: Bureau of Energy

» Exchange rate: USD 1= NTD 30
' The rate including the processing fee for recycling solar modules (USD 33/ KW).
2 Connected to the EHV Grid; Non-connected to the EHV Grid
2 For offshore wind power, another option of US¢18.386/kWh for the first 10 years and US¢13.807/kWh for the second 10 years is also available in 2019.
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Economy Presentation: Chinese Taipei

@ EGNRET 52" Meeting

Waste to Energy in
Urbanized Cities

Ms. Liao, Wan Tsun

Bureau of Energy
Ministry of Economic Affairs

March 21, 2019
Hong Kong, China

Kq“ BB EERB
" o B

ureau of Energy, MOEA o utl i n e

O Waste-to-Energy in Chinese Taipei
O RE Policies on WtE
O Incentives

O Concluding Remarks
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Waste-to-Energy in Chinese Taipei (1/3)

» Demographics
B Area: 36,000km?
B Population: 23 millions

B Population density: 649 people/km?
(urbanization:78%)

» Solid waste generation and disposal
B Total solid waste: ~26 Mts/y
(Including MSW: ~7.5 Mtsly)

Waste Disposal Act
v

*MSW: Municipal Solid Waste

Waste-to-Energy in Chinese Taipei (2/3)

» One of the highest recycling rates in the world.
» Nearly 60% general waste disposal is recycled.
» 40% general waste goes to incinerators (624 MW, 3.4 TWh/y

9 100
8 r 1 90
7 L 1 80
6 - 1 70
N B Bl
MtS 5 B ] Y UL Ak e A B | 50 %
il B ™ = 1 40
STH... 1 30
2 r 1 20
1T {10
0 0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
mmm Recycling and Reuse i Incineration = | andfill Sanitary
mmm Others ---»-- Recycling yields

Source . Environmental Protection Administration, Chinese Taipei
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Waste-to-Energy in Chinese Taipei (3/3)

» Chinese Taipei relies on imports for 98.7% of its energy.
» Bio-power target and planning

2018.12: 726.6 MW
(1.38% of total electricity installed 2025: 813 MW

capacity)

Waste |- MSWindustrial Waste: 620 Mw |~ MSW/industrial Waste: 656

Mw
— Biogas: 20.2 MW » Biogas: 34 MW
» Agricultural Waste: 77.3 MW » Agricultural Waste: 123 MW
» Strategy

B Dbio-fuels from agro-forestry wastes.

B biomass energy in base-load power
plantand co-generation system.

B biogas from wastewater and animal

manure !
Biogas power plant, Municipa
landfill, Taipei

RE Policies on WLE (1/3)

> Renewable Energy Development Act

B [n July of 2009, Chinese Taipei promulgated the Renewable
Energy Development Act.

B The core strategy of the Act is a Feed-in-Tariff system.

Development
Grid Cong2edle

Fund
stablishimed

RENEWABIE PUrCHasing
ERErey. aligations
DEVEIOPMENT i
AGE
Jemonstration

P m" Grants
NaLes
IEndEuse

mytations
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RE Policies on WLE (2/3)

» Mechanism of Feed-in Tariffs

B A Committee is formed to decide the calculation formula and
feed-in tariffs. Tariffs and formula should be reviewed annually,
referring to technical advancement, cost variation, goal
achievementstatus, etc.

B Solar PV tariff rates are set on date when generating equipment
installations are completed. Other technologies have tariff rates
set on the Power Purchasing Agreement (PPA) signing date.

» tariffs applied for 20 years

* PPA is a very important credit for banks to provide project
financing

RE Policies on WLE (3/3)

» Feed-in Tariff

B For Refuse-derived fuel (RDF): 3.8945 NTD/kKWh (@2019)
m For biomass energy (biogas) : 5.0874 NTD/kWh (@2019)

Trend of FIT rate

(=~ 2o -\ |

? N By

—e—Biogas —g—Waste
5.0087 50161 50874

3.8945

3.3803

3.2511 3,9839
2.8240 2.8014 S0
3 2.6875

2.0879 29439

2.8240 2.8240

2.6995 28240

2.0615 21821

FIT rate (NT$/kWh)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Kaohsiung, Chicken farm,
Year biogas power, 400 kW,
(feed-in grid)

1USD = 30.85 NTD
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Incentives (1/5)

> Biogas power promotion (by MOEA)

B MOEA announced the “Direction of Subsidizing Program for Biogas
Power Generation System” on January 22, 2013

 BEGUISME: | Year | Location | Capacity | Condition |

Installed capacity per application: Pintung 195 kKW Ooeratig

30 kW - 500 kW 2013
Chunghua 195 kW Operating

+ Subsidiary items:
(1) 1 million NTD for 2014 Pintung 65 kW Operating

dissemination 2015 Yunlin 495kW  Construction
(2) Installation subsidies up to Chiayi 130 kW Testing

45,000 NTD per kW 2016  Chiayi  225kW Testing
(3) 600,000 NTD for a 3-year Tainan 260 kW Testing

demonstrative operation

2018 Pintung 325 kW Testing

1USD = 30.85 NTD

Incentives (2/5)

» Biogas power promotion (by COA)

B According to “Directions of Electricity-Generating Reward and
Subsidy for Pig Farms”, different reward schemes and
subsidies for pig farms based on various scales are on going.

B The COA has lowered the interest rate of Policy-Oriented
Special Agricultural Loan to 1.04% while the loan limit increase
from NT$10 million to NT$30 million.

W |n addition, expert counseling group was set up to visit livestock
farms and solve relevant issues.

Expert Counseling

Source: Council of Agriculture (COA), Chinese Taipei
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Incentives (3/5)

> Biogas power promotion (by EPA)

B Subsidies to Expand Use of Animal Wastes for Power
Generation

» Encourage large livestock operations to collect manure from
small scale livestock operations

-
.
,---.':/

-H—LI"'

Livntock operations wlth
-
more than 2,000 pigs or - .’ >
500 cows, governmental \
agencies, social

organizations or
corporations

Source : Environmental Protection Administration, Chinese Taipei

.
wim, W

Livestock operations wlth
less than 2,000 pigs or 500
cows

—_—

Incentives (4/5)
» Diversified Waste Treatment Plan (by EPA)

B 24 incinerators, the first one was builtin 1984, and 19 of them have been
in operation for more than 15 years.

B the EPA provides economic incentives for waste treatment diversification

B Six focuses of the plan:

Implementation
i Assessmentand planningof 19 !
Upgrades of overall : incinerators :
incinerator facilities i Improvement projects for 11 :
1
1 Rewafdsmdwlgahsdumg
Diversified Subsidies for garbage transfer
Waste during facility upgrade constructions
Treament ST st o oo vt
Plan
Increase of environmental g ml.a';em“m“ i
equipment efficiency \ based on regional needs !
Garbage clearance —
supervision Supervision of each work item
' ~
Circular economy policy |  Establishment of three bioenergy

Diversified Waste Treatment Plan
Source : Environmental Protection Administration, Chinese Taipei




Incentives (5/5)

» Diversified Waste Treatment Plan (by EPA)
B Upgradingincinerators and related treatment facilities, and integrating
overseas experiences
B Developing innovative technologies

B gradually building a circular economy, diversified waste utilization
technology

Landfill( waste regeneration)

*

| Urban waste

1 ‘ I Thermal treatment
\ I Biological treatment l
|
1
|
)
|
!
,{\\5

i)

| Source : Environmental Protection Administration, Chinese Taipei

Diversified Waste Treatment St}ategy owﬁhart

Concluding Remarks

B A transition from conventional energy systemsto one based on
renewable resources is necessary.

B \Waste to energy is one of the most ecological way of turning
residual waste into energy.

B Chinese Taipei's effective waste management policy provides a
good foundation for developing waste-to-energy.

lant
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Thank you for your attention!

EGNRET website http:// www.egnret.ewg.apec.org/

. 18-22 March 2019 ‘
ER N Hong Kong, China @u‘“,“
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