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Asia-Pacific
[Economic Cooneration

Draft Agenda

21" APEC workshop on energy statistics: Data collection
on new energy products and technologies

12-14 September 2023
Tokyo Bay Ariake Washington Hotel

Tokyo, Japan

The workshop is expected to enhance the participants’ knowledge of hydrogen, district cooling,
and other emerging new energy technologies such as large-scale battery electricity storoge, e.g.
definitions, characteristics, etc., to focilitate data collection on these new energy products and
technologies.

Experts from international organisations, including the APEC Transportation Working Group were
invited and expected to provide detailed information on new energy technologies. Members will

alsa be enlightened about the current new energy technologies in place or planned in each
economy from their respective presentations.

This is also the 17 collaboration between EGEDA, EGNRET and EGCFE. These expert groups
recommended speakers for relevant sessions.

In addition, the roundtable discussion will also help EGEDA understand the current situation in
each member economy.

12 Septeml:ler 2023
Opemng Session: To be moderated by Mr Edito Barcelono
2:00-9:10 Welcoming remarks, Ms Reiko Eda, International Affairs Division, METI/EGCFE
Chair
2:10-9:20 Welcoming remarks, Dr Kazutomo Irie, President, APERC
9:20-9:30 Opening remarks, Mr Glen Sweetnam, Senior Vice President, APERC/EGEDA Chair
9:30-9:40 Opening remarks, Dr Tom H. T. Lee, EGMRET secretariat

9:40:10:00 Self-introduction and group photo
Session 1: Setting the context: The new data collection and reporting requirement of the energy

transition to be moderated by Mr Glen Sweetnam

10:00-10:20 | APERC presentation
* New energy technologies and the implications for data
collection/reporting
Dr David Wogan, Assistant Vice President, APERC
10:20-10:40 IRENA presentation
# Role of renewables in energy transition
IRENA (TEC)
10:40-11:20 Economy presentations
+ ElA's modelling efforts
(20 mins ElA-LISA (TBC)
each) e Energy Transition Plan of Viet Nam
Ms Dinh Thi Thanh Lan, Researcher, Institute of Energy

11:20-11:35



Asla-Pacific
[Economic Cooperation

12:55-14:00

11:35-11:55 Special economy presentation
+ [ata challenges and modeling limitations in Canada
M Christopher Doleman, Senior Researcher, APERC
11:55-12:55 Roundtable discussion All members
1) What new technologies are likely to be employed in
YOur economy’?

2) 'What data challenges will your economy face?
Lunch break

Session 2: Discussion on Hydrogen/ammoniafe-fuels production and consumption to be

moderated by M= Reiko Edo

14:00-14:20

APERC presentation
* Hydrogen Technologies Prospectives
Dr Manuel Heredio Mufioz, Senior Researcher, APERC

(20 mins each)

14:20-14:40 IEA presentation
® Hydrogen data collection for the 1EA
IEA (TBC)
14:40-15:00 EGEDA secretariot report
® Hydrogen production, storage, and consumption — data collection in
APEC
Mr Nobuhiro Sowamura, Senior Researcher, APERC/EGEDA secretariat
15:00-15:15 Afternoon break
15:15-16:35 Economy presentations

& Hydrogen development in Chile
Ms Maria Josefina Romos Yanez, Statistical Analyst, Ministry of Energy
® Green Hydrogen Development
Professor Yun Hou NG, School of Energy and Environment, City
University of Hong Kong
® Hydrogen and Ammonia Development in Japan (1)
Mr. Tomohiko Adachi, Director, Hydrogen and Fuel Cells Strategy Office

of MET!
o E-fuelsin lapan (2)
TBD
»  Development of Hydrogen and Ammonia in the Energy Sector in
Malaysia
M= Aimi Honwanie, Assistant Director, Energy Commission
16:35-17:25 Roundtable discussion All members
1) What role are hydrogenfammaoniafe-fuels likely to play
in your economy’?
2) How and who will collect the data?
17:25:17:30 Wrap up

% 4-1 21st APEC workshop % - % & 42
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Day 2 13 September 2023

Session 3: Understanding district cooling/district energy systems and the flow of energy from
the plants to be moderated by Mr Jen-Yi Hou
2:30-9:55 Special presentation
¢ District energy systems
Dr Zhuolun Chen, Senior Advisor UNEP

9:55-10:15 EGEDA secretariat report
# Update on district cooling data collection
M= Elvira Torres Gelindon, Research Fellow/EGEDA secretariat

10:15-10:35 Economy presentation

+ District lake water cooling system (TBC)
10:35-10:50 Morning break
10:50-11:30 Economy presentations

# District Cooling System in Hong Kong, China
(20 mins each) M= Vicky Lui, Engineer, EMSD

# District cooling system in Malaysia

Mr Zaharin Zulkifli, Deputy Director, Energy Commission
11:30-12:30 Roundtable discussion All members
1} What role do district cooling systems/district

energy systems play in your economy?
2) s your economy ready to collect and report

the data?
12:30-13:30 Lunch break

Session 4: Grid-scale electricity storage development in APEC to be moderated by Dr
Tom Lee

13:30-13:55 EGMNRET presentation
* Grid-scale electricity storage development in APEC
Dr Chin-Chung Wu, Vice President, TaiPower

13:55-14:15 IEA presentation
+ Data collection on grid-scale battery storage (TBC)
14:15-14:35 EGEDA secretariat report

* Proposed data collection on grid-scale battery storage in APEC
Mr Edito Barcelona, Senior Research Fellow/Head EGEDA secretariat
14:35-14:55 AFPERC presentation
« Energy battery storage
Mr Alexander Izhbuldin, Senior Researcher, APERC
14:55-15:15 Economy presentation
¢ The Development of New Power Systems and Power Storage in China
Dr 5u Ming, Director, Energy Research Institute

15:30-16:10 Economy presentations
+ Grid-scale electricity storage in the Philippines
(20 mins each) M Michael B, Coligado, Science Research Specialist, DOE

« MNew Renewable Energy Strategy and Development in Chinese Taipei
Mr Wei-Chih Huang, Section Chief, BOE

16:10-17:10 Roundtable discussion All members

1) Electricity storage plans in your economy?

2)  What are the data collection and storage
challenges?

3) How and who will collect the data?

17:10-17:15 Wrap up

) 4-2 21st APEC workshop % = % %42
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Day 3 14 September 2023

Session 5: Reporting the energy consumption of EVs, PHEVs and FCEVs to be moderated by nr

Glen Sweetnam

2:30-9:55 Special presentation

*  Energy consumption of electric vehicles — measurement, estimation,
and data collection
Mr Morgan Watkins, Chair, Land Expert Group APEC Transportation
Working Group

9:55-10:15 APERC presentation
*  Electric vehicle technologies
Mr Finbar Maunsell, Assistant Researcher, APERC
10:15-10:35 EGEDA secretariat report-
*  Electricity consumption in the road transport sector
Mr Edito Barcelona
10:50-11:30 Economy presentations
*  Electricity consumption data of battery electric vehicles (BEVs)
(20 mins each) Mr Jen-¥i Hou, Vice President, TRI Chinese Taipei
*  Electric Viehicle Program in Thailand
Ms Narumon Fromheld, Chief, Energy Information Development Group
11:30-12:30 Roundtable discussion All members
1) What are your economy’s plans to electrify
road transport?
2) How and who will collect the data?
12:30-13:30 Lunch break

Session &: Understanding fugitive methane emission and C0: sequestration to be moderated by
Mr Edito Barcelona
13:30-13:55 Special presentation
+ Global Methane Initiatives
TBD

13:55-14:15 APERC presentation
s CCS Development
D Phung Quoc Huy, Senior Researcher, APERC
14:15-14:35 EGEDA secretariat report
*+ Proposed data collection of fugitive methane emissions {including IPCC
methodologies), and carbon transportation and sequestration
Mr Nabih Matussin, Researcher, APERC
14:35-15:05 Economy presentation
1) Fugitive methane emission
ANRE-METI, Japan (TBC)
2} Carbon dioxide capture and storage
Mr Norihiko Saeki, Director, Carbon Dioxide Capture and Storage

Policy Office of METI
15:05-15:20 Afternoon break
15:20-16:20 Roundtable discussion All members
1) Does your economy produce significant
fugitive methane emissions?

2) Does your economy plan to sequester COz

3) How and who will collect the data?

16:20-17:00 Wrap up and identify next steps

17:00-17:10 Closing remarks Mr Glen Sweetnam
17:10 End of the workshop

] 4-3 21st APEC workshop % = % k42
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4.3 Session 1: The new data collection and reporting
requirement of the energy transition
Session1 d & = it kh# 7 ¢ «~ (APERC ) Senior Vice President
Fi hF AL 47 % 7| 2(EGEDA)L /# Mr Glen Sweetnam 2 4% >
76 RFEE A HG
1-1 APERC presentation :
New energy technologies and the implications for data
collection and reporting
Presenter : Dr David Wogan, Assistant Vice President, APERC
Wogan £ L5633 » (- p F iR & i A4 > 7 Lerlicdp A
AR RF AT LSBT b fedRa o 2
Fr@Bf A #H K S v RIF S o
1-2 International Renewable Energy Agency (IRENA) presentation :
Role of renewables in the energy transition
Presenter : Nazik Elhassan, Energy Statistics, IRENA
EARES R
BYRFFLR LI > o PP KR F AT 2
b P ot RAFK G DAIFT > 0 E G o1 an R

BE Y vk € S AOTE o gt del AR E E R e R

IRENA %t3* % B Ms. Nazik Elhassan 33 33

BEALT ] -
1-3 Economy presentations -

Battery Storage, Electric Vehicle, and Hydrogen Developments

12



in the United States
Presenter : Vikram Linga, Renewable Energy Analyst, EIA-USA
USAEIA £ 2 5c k4 47FF Vikram Linga f§ 38 4% =7 7 B EIA
V1 ;ﬁ,a' \ﬁ ’ff'l nbmiﬁ,)s'fr"“"it""} mf%ﬁ sy 1A
T ehlcE T o
1-4 Economy presentations :
Energy Transition Plan of Viet Nam
ELECTRICITY PRODUCTION ASPECT
Presenter : Ms Dinh Thi Thanh Lan, Researcher, Institute of
Energy
%3 it A7 3 Bedw® 7 B Ms Dinh Thi Thanh Lan f§ & 4 % 7
Ak iR E R 2 B BB P 5 £ 3L T 4 NP chE B
Pap DRy ORFF TR FFR 0 5 &
PR R AR RL A SR RE R e F3%F 2 e
Pt R oz & oo
1-5 Special economy presentation :
Electromobility, Energy Storage and Green Hydrogen - PERU
Presenter - Ms. LUCERO LUCIANO DE LA CRUZ
GENERAL DIRECTORATE OF ENERGY

EFFICIENCY, MINISTRY OF ENERGY AND
MINES
Ms. Lucero Luciano De La Cruz 4 a8 &7 # 23 ~ %4 &

//////

Foiti > m B R o AT R A e BB LU ARG

GieSd &S5 AR S AR BRSP4 2R
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1-6 Special economy presentation -
Transitioning Canada towards a net-zero electricity grid
Presenter : Chris Doleman, Senior Researcher, Asia Pacific

Energy Research Centre (APERC)

APERC % %# 37 B Mr. Christopher Doleman .F? § ILF 4 K
FPeEZ R £ chf i RBINLR - d T HREN
Frg e p isBREREE ROT 4 AR HRE LA R RE
# ¥4 (CER) & &4]
P R R g R
FetEE LF R EF TR E R KA 3T § (SMRs) o gt o

bs R L RS

ff{\j\"/z‘ ’ Ij-ﬁlﬁ_‘ﬁp_?m

*E“' 3

L 24 p isdE ) CER ent2afd
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4.4 Session 2: Discussion on Hydrogen/ammonial/e-fuels
production and consumption
Session 2 d p * g A % 4 (Ministry of Economy, Trade and
Industry > METI) International Affairs Division Director/ Expert Group
on Clean Fossil Energy (EGCFE):i /# Ms Reiko EDA 14 > £ 3 8
RAEd o mEG
2-1 APERC presentation :
Hydrogen Technologies Prospectives
Presenter : Dr. Manuel Heredia, Senior Researcher, APERC

APERC &1 Manuel Heredia 1% 1 cnfi sR38 P 5 2 5 Hivw o
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2-2 1EA presentation :
Hydrogen data collection
Presenter : Luca Lorenzoni, [EA
Mr. Luca Lorenzoni #§ 3F IEA & # #cdpic & - [EA 73 § ¥
BcbridBoaw o %— 5w L d F ki 3

TRAPFF gl foingnhf 2ol LaE Lo p

)

7 IEA fogci %3t & (Burostat) & 154 27 — »#7ehd § 5

EREFILEFR AL AT D A B A

220 IEA3RLF]2030 # > & § chd Afof b #4155 4o o
FoR e RA L F ~F F rR R AR RRY
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2-3 EGEDA secretariat report :
Hydrogen production, storage, and consumption— Data
collection in APEC
Presenter : Nobuhiro SAWAMURA, Senior Researcher, Asia
Pacific Energy Research Centre (APERC), EGEDA

Secretariat

APERC/EGEDA #4% mu® %#7 % B Mr. Nobuhiro Sawamura

[13

S EEES N FR R EEEV L E NIRRT

15



CCS” fr “#& CCS” i #7end § By ic & #5° -EGEDA
2 -4+ IEA/Eurostat e f #/iTd § £ o & A M
EF it SEHHA 2022 £ 10 0 AEEFEF
EGEDA33 ¢ :%{-2023 & 4 * &% = % % {77 EGEDA34 ¢
# (¢ EGNRETS8 B i ¢ 7k ) ¥ i& {7343 - EGEDA f43 fie
Bt 2023 # KR (K-lc B oendicdy 5 2022 & By ) B By
Jo bk e3¢ e
2-4 Economy presentations :

Hydrogen and Ammonia Policy and Development in CHILE
Presenter : Josefina Ramos, Statistical Analyst, Ministry of Energy
FF A i IR enkiit & 7 FF Ms. Maria Josefina Ramos f§ 3F “4F
Flag s dB” > e RFDEHRTR > AL R Z EFIH
T ot fri s GE A RET 2R R AT o A b

AR A B F T A AR & TP BA
BEPUEMGS ERFOFES  FREEF L B
2-5 Economy presentations -
Green Hydrogen Development
Presenter : Professor Yun Hau NG, School of Energy and
Environment, City University of Hong Kong
REY 2 *E N REIRB S 29 Professor Yun Hau NG 4 %
2017 &g F a0 "¢ WFHEF FE 2030+FH 3 F]7 o 2021
G YRR R 2035 BT AT o P RAR
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2-6 Economy presentations :

Hydrogen and Ammonia Development in Japan

Presenter : Tomo Adachi, Director, Hydrogen & Fuel Cells

Strategy Office, Hydrogen & Ammonia Division,
METI

2% 2 F Mr. Tomo
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2-7 Economy presentations -
Japan’s e-fuels policy

Presenter : Mai YAGUCHI, Director, International Strategy on
Energy Resources Office, Natural Resources and

Fuel Department, Agency for Natural Resources and

Energy, METI
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PAR%a BT RS 1 E Ms. Mai Yaguchi 38 “p
T RA  FA T RE LG AR MR TERA
TN G R A H K > G E U P end A AR
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2-8 Economy presentations -

Development of Hydrogen & Ammonia in the Energy Sector in

Malaysia

Presenter : Ms Aimi Hazwanie, Assistant Director, Energy

Commission

B ke LachE B € 9 Ms. Aimi Hazwanie f§ 38T 5 &k & & &

RN & fog B p P B RE ehd 4 Ao 4L v est

FOPARFE AR EFLFY 0 RS RT I hd GiAMoRr

FABI(HETR )/ 2 5 k& 47 ¢12022-2040 & B Fat A IT Ko
¢ HEF LA EARRE L L BRARE T RF G R

b3 4 A BT 4| TP M2 AR~ Petronas hd ¥ B4R P o

FifAkeng g p o

4.5 Session 3: Understanding district cooling/district energy

systems and the flow of energy from the plants

Session 3 d S#FEF T IR(TR)A L& e R F A2 475 7o)
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2 (EGEDA)® 2 & MrJden-YiHou 1 4% » 25 S5 F 42 » ~ 5l 5
3-1 Special presentation :
Implementing district cooling to cool down the cities
Presenter : Dr. Zhuolun Chen, Senior Advisor UNEP
A RERBE R F B AL IS 2 0E %A K Dr. Zhuolun
Chen /i 2 % 3.4 it (district cooling) 5h#k *~ T B e AT
AR > G E - aEiR o B ZREAN g v o B4
CALFI N 3T RGP o T pIRTE/ ML B
FRLNIED c R RRAIAATIRZ NI OME Ly
EoFRFEANA BFE TTIRLAE (TREHERE
BB BE ) ok B b e o
3-2 EGEDA secretariat report -
District cooling system in APEC
Presenter : Elvira Torres Gelindon, Research Fellow, APERC
/EGEDA secretariat

APERC/EGEDA #% meim#7 3 B MS. Elvira Gelindo 3F 4
APEC % 3 /4 ik suendicdpdc & 1 15> B 57 B3 2016 & $idi
e e k2 A OB RN FBARFELNE 2RY
4 2 o 2 35 TT-SIEC 8 o 4w 4 51 1 4 de & Sfeie iRk

HREBER-RELE  FEH L IFL A ko

3-3 Economy presentation :
Natural cooling resources for district cooling
Presenter : Dr. Zhuolun Chen, Senior Advisor UNEP

Dr. Zhuolun Chen 1% p R4 #r 3 iR:E (7 % £54 & it
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3-4 Economy presentation :
District Cooling System in Hong Kong, China
Presenter : Ms. Vicky LUI, Engineer, Electrical and Mechanical
Services Department, Hong Kong SAR, China
P RF BN E Ms. Vicky Lui 352 £ 4 B¢ B R4 Ak
S A BT Y for i~ R4 R LA E LR B T B4R
T34 A AL B RIBIN /A AR Y o
3-5 Economy presentation :
District cooling system in Malaysia
Presenter : Mr Zaharin Zulkifli, Deputy Director, Energy

Commission

’

B k@ Iy % & Mr. Zaharin Zulkifli 37 5 % & I % &4

E,\-

Gl BRBL R DT R EF MR AN PE D/ A R id
’r{% R R bﬁ'{%"’{%m‘zé‘ A hEEE B
2 ESTO A % o
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4.6 Session 4: Grid-scale electricity storage development in APEC
Session 4 4 Expert Group on New and Renewable Energy
Technologies (EGNRET) secretariat Dr Tom H. T. Lee 2. #F » £ 5 7
LR
4-1 EGNRET presentation -
Grid-scale electricity storage development in APEC
Presenter : Dr Chin-Chung Wu, Vice President, TaiPower
AP FAorter 1 i i deT
B pka sl ¥ 2 AR S & 7 24 (Front the meter) » ¥ ¥ §2
TAE KA E AR 0 v L R AR R AR R
3 3% 1 & {2 k44t (Behind the meter) 7 — 4% » 3 ¥ £ kg f § ¢
Wt > FEL V] o GE KW BIA MW 2 % oA 3 T
A PE Bk o S PEECIMW AREY > TIE MW 3 s
PRERER O S IR S R A PET A R A SRR W E4R
AR RAR T REY B PR TAARRTF R
ABBF AR > FNREN Y R IR R @ﬁ%]év’ﬂfg F
P o535 > Grid forming P o#d v i > R ¥ OUIEHEP U OK-E T
- By B hE gk
APEC R 7P ta o o B ihifin4e™ > 5 L 80 > 8
' Tesla2018 # = Hornstale i3%k 3-8 -7 E g it i * i § -

100MW ik iy 4% BAE FPRF 67 28 F en SRl T A 1%

i@ pom B ml‘zj‘ﬁé KEE e CRFIGW: 2 & i #
M E AT o edT s 3R ’“,ﬁ%”iélp“E’vFRz‘?i-f’F N
TAFH I BB Victoria (hEH-4 BT A %‘J B 1
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#_PVintegration > # Gridservice ¥ * ¥ 12 4 % Powertype §?
Energy Type > Power type i & &_ &L dynamic frequency
regulation » f§ #¢ dReg ; Energy type #4F & 3% & * » fdk &
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A FE3t dReg 7 S00MW 14+ engk % € > @ E-dReg # 14 3
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4-2 TEA presentation -

Data collection on grid-scale battery storage

Presenter : Luca Lorenzoni, , IEA

Luca Lorenzoni #% i [EA ch+ AT % i 3 dpicd hrm
R AR ARE G IEG R Y RaETEr o

S SRV 3

3R 2
gt > o 0 o B IEA chE BT 4 fofia B3
e enkgor S Y 2 E_IEA F Bt g

s TR S
T e i 0 [EA Foint g

L
Hifdpic ik F 4 o

AR 4T T8 AT HET 2

4-3 EGEDA secretariat report -
Proposed data collection on grid-scale battery storage in APEC

Presenter : Mr Edito Barcelona, Senior Research Fellow/Head

EGEDA secretariat

EGEDA Mr. Edito Barcelona # ) s ¥+ APEC = LH-® i & 5 #icdy

Jo B ek > T B PR T B E N R oA RECT 4 A i
# EGEDA fig it i iy $ibrend 0 ficdh o B s i i o $430 2022 &
& & iy e b o EGEDA f3 ro-fn 8 i e S fo = g AME 3434 12 37
ERRA BN S > oot BT A oy £ By o L AT

AR E R o
4-4 APERC presentation -

Electricity storage: technologies and applications

Presenter : Mr Alexander Izhbuldin, Senior Researcher, APERC
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4-5 Economy presentation -
The Development of New Power Systems and Power Storage in
China
Presenter : Dr Su Ming, Director, Energy Research Institute
o AT T Pofieh gRPTE LAR 2 ¢ RATR R A SLeR R RE e oD
FEOPNF ALY RFE AT R et d] o BB G BB
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tERERT) fr¥d d o
4-6 Economy presentation -
Grid-scale electricity storage in Philippines
Presenter : Mr Michael B. Coligado, Science Research Specialist,
DOE

fo IRt B 77 7 % R Michael B. Coligado 1% 1 4F 4 53 3% 3
ERHT S L ks g Ko hd T RA A F PR
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A MR T L SL(ESS) R4 kg« S (BESS)
feil & BSS3E P ehvkEfedgm it 4 e f LR o R4 R i
T MR RARET 4 AR MR R A S E

4-7 Economy presentation -
New Renewable Energy Strategy and Development in Chinese
Taipei
Presenter : Mr Wei-Chih Huang, Section Chief, BOE
dRRRINFAER FAAAL Y EARP w i RG]
S i RSB 2 3R R 2025 # i R A 4] > T
2050 & R ILE R E TSR EFE TR ET 3 MY FARA
Tt Gy wR R R G TR E A PR LT R L Z

AT TS

4.7 Session 5: Reporting the energy consumption of EVs, PHEVs
and FCEVs
Session5 d I = it k= 7 ¢« (APERC ) Senior Vice President
FimF AL 47 % o) 2(EGEDA)AL /# Mr Glen Sweetnam i % > &
Y £ R A
5-1 Special presentation :
Energy consumption of electric vehicles - measurement,
estimation, and data collection
Presenter : Mr. Morgan Watkins, Chair, Land Expert Group APEC

Transportation Working Group
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TR R L 2TREE F W 25060 SR MTF #
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5-2 APERC presentation -

Electric vehicle technologies

Presenter : Mr. Finbar Maunsell, Assistant Researcher, APERC
APERC ## 7 B Mr. Finbar Maunsell 4 5 7 # & Bt 2 4o
BEU PR R R - BHESDLN S TR B
e~ THIffrd 2 LT 4 FERFE AR F

L E PN T A S AT MG R oL LRk

-1

Vo B3R 2 2 E LT RE N RNV chg s AT o
SNR A B e T g RATE T
FlRpEr AR 2R frd o
5-3 EGEDA secretariat report :
Electricity consumption in the road transport sector
Presenter : Risa Pancho, Energy Statistics and Training Office
(ESTO), APERC
APERC ESTO/APERC # 3 B Ms. Risa Pancho #F £ APEC #¢

kit g BiE R Y R 4L ﬁbiﬂ AT E R T TP ik
B s 2T ,HA.T;\;{W@W“ s EV e 4
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5-4 Economy presentations -
Electricity consumption data of battery electric vehicles (BEV’s)

Presenter : Mr Jen-Yi Hou, Vice President, TRI Chinese Taipei

cHELFETRBRE -EGEDA BlA R G -&EA4 HIF S
T B B TR eh 2o % 0 2 Maunsell £ 4 4 &

G E AL o B R B RE G & C i (hBEV S 1352 4%
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fok AR enBEV eng 4 42 S F R+ =
Bh o R A KDFEE S B G- BEV 27 7 58T
PhRRAIEE DAL T DRI U2 AT E e
BAHEGE > KBTS 2P Y BEV S ¥ -
5-5 Economy presentations -
Electric Vehicle Program in Thailand
Presenter : Ms Narumon Fromhold, Chief, Energy Information
Development Group
Ms. Narumon Fromhold 3g 2 T ij*x R ehg 68 2+ 3) ;o %x B 3% 4
WiE T d (EV) frdded e omils ¥ X fEk e
Ao RHAHE ST ¥ PDFE B L 3 BV iy B
$RIFE &2 FRE 60 AL | g e BV ekt frdt
B3 BARARG 2301 & h §e 8 o 6o 8

g
FROTHF IR A B BHEE 6 Ld Wag F o HuL
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4.8 Session 6: Understanding fugitive methane emission and CO2
sequestration
Session 6 d & ~ i A 7 ¢ = (APERC) Senior Research
Fellow / The Expert Group on Energy Data and Analysis (EGEDA)
Head secretariat Mr Edito Barcelona i 4% » £ 3 4 B 3% > 4 %] & -
6-1 Special presentation :
APEC GHG emissions data
Presenter : Edito Barcelona, Senior Research Fellow Asia Pacific
Energy Research Centre
APERC 7% %% 7 B Mr. Edito Barcelona f§ 3 APEC % % #
i+ # %y 0 EGEDA f0% - 2 ffc B MR v g 4
e § CERPRdchy oA P R AT s 2 F i B g B e
B el P A B o ¥ B3 APEC #% 0 ehgT p R A0
Mt b 50% 0 EGEDA #3 Ayt 28 37§ % chlicdbfc &
WAl edgP s -3 g PRUE D F '“ﬁf‘ims\%ﬁr
7 o B s » EGEDA fo% fie® R & & B Sl o2 Ak 2
GBS S
6-2 APERC presentation -

Carbon capture and storage (CCS) technology perspectives
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Presenter : Dr. Phung Quoc Huy, Senior Researcher, APERC
APERC % %4 7 B Dr. Phung Quoc Huy 4F 4 sl 3 £ foi 5
(CCS)$AFenE 3 > 3 o 23k fr APEC ¥ T 9 B ffi%
Dr Phung Quoc Huy #%& 134 i % fddy 6 ' 11 CCS e = & &
il e RFARE e FFEEE MBS AR RE
J& ~ FATAIFT oA BE/AIRT o B fs > AR ~ i e

BRI CCS IR s ¢ frpe i o

6-3 EGEDA secretariat report -
Proposed data collection of fugitive methane emissions
(including IPCC methodologies), and carbon transportation
and sequestration
Presenter : Mr. Nabih Matussin, Researcher, APERC
APERC ## B Mr. Nabih Matussin f 4% 7 B 473 3% fo= §
R o s BT b o A R TR R R E T
4 F & (IPCC) 474 5 feBfort B ddetscri 2 - § 8
ﬁ%ﬁr%ﬁ Feo- 2k o s e PR B [PCC Tier 1 fri¥ <
APEC /g /A8 4% 2 chifl#c 7 S oz FFend £ 8 o

6-4 Economy presentation :
Fugitive methane emission: JOGMEC Initiatives and
Technology for Methane Emission Management
Presenter : Makoto Shimouchi, ANRE-METI, Japan (TBC)
JOGMEC 7 "= ¢ 3 1 iF e chp e & Makoto Shimouchi 3%

2 JOGMEC e1® "zt ¢ 12 ?#'ff’j}hﬁn‘ g EFEd

A fed T bRl R o d Fa TR B L e
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6-5 Economy presentation :
Carbon dioxide capture and storage: Japan Policy for Full-
Scale CCS Operation by 2030
Presenter : Mr. Norihiko Saeki, Director, Carbon Dioxide Capture

and Storage Policy Office of METI

poA S A g (METI) CCS 5z i #%= % Mr. Norihiko Saeki
Fon 0 B Ap 2000 E 1 kIFFH CCSHFE » 5 Fp I &
£k CCSHHEFAY - 145 Ak JRAB - Z R
£ 2030 & @ 4] T foF % CCS B F 84> & ¥ 2050 # F 1
CCSenzo g% » A 3EZFE 1.2 I 24 a2 F o
e priR 438 T i CCS JE P enix B 112 #-5 B3R L
BEGFEFEOT ot b R P A3F 2024 & 2w
FRCF CROEARER T 45T T CCUS # 2(ACN)

Tfg AR A BB NCCS fIT B XA

4.9 Grid-scale electricity storage 3Ll & € &k 2 initih
1. Electricity storage plans in your economy?
ST P ARG A ES Y R om0 S A
2025 & p o RFHA_N1S5GW ez § 7§ > H ¢ 500MW F_i s A4 5 3

e g ¥ b 500MW E_ i 7 oa A ke S00MW A &
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2. What are the data collection and storage challenges?
Boip L & PR R R RS T TR B2
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3. How and who will collect the data?
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#. 4-1 Session 1 Round table discussion

Economy | Update

* Deployment of 200 MW Solar PVs by 2025.

* Aiming to reach 30% of the total energy mix from solar by 2035,
predominantly from large-scale solar PVs.

* Currently planning to deploy electric vehicles and CCUS for oil and
gas facilities.

» Current challenges include verification of collected data, and
concerns on security of data collected.

Chil * Looking into accelerating transmission lines capacity to align with
e rapidly expanding renewables capacity.

 Further developments may pose socioeconomic challenges, e.g.,
affecting indigenous communities.

Chi * Ready to accept new technologies to integrate into existing systems.
Ina e Currently there are many off-grid systems within China which make
data collection a challenge.

Brunei

Darussalam
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Hong
Kong,
China

Limited land areas in the economy pose challenges to expanding
renewables capacity.
* Typhoons may also pose challenges for Building Integrated
Photovoltaics (BIPVs) and floating solar PVs deployments.
* The economy is also prioritising buildings energy -efficiency
conservation measures given the high population densities across
the economy.

Indonesia

Fuel-cell buses are available but only operating on special
occasions/events.

* Indonesia is now making progress on collecting data on uses of solar

water heaters and uses of biogas and biomass in industries.

Malaysia

* Just launched the 2nd phase of the National Energy Transition
Roadmap in August 2023, focusing on six levels such as EEC,
renewables, hydrogen, bioenergy, green mobility, and CCUS.

» For hydrogen, green hydrogen for power generation is being
considered.

* Current CCUS project is located on one of the gas fields in Sarawak.
Future CCUS projects will be expanded to power and industry
sectors.

*Cross-cuting enablers such as financing and investment, capacity
building, governance, policy and measures, have been identified.

* Legal framework for data collection is one of the biggest challenges.

Papua New

Guinea

« Looking into green hydrogen coming from domestic renewable
resources.

* Aiming to have 70% of its energy mix from renewables in 2030 and
reach 100% by 2050.

* Currently building capacity in data collection and is aiming to have
an established one by 2024.

Peru

« Increase of solar and wind generation by 20% by 2030.
About 12 GW of renewables capacity projects are ready for
integration, amid current limitations in transmission lines capacity
which need expansion.

Philippines

« Aiming to reach 35% of total installed capacity from renewables
by 2040 and further increase the ambition to reach 50% in the same
year.

« Challenges include the high upfront cost of deployment of
renewables and new transmission lines, the lack of existing
infrastructures to support renewables, the lack of public awareness,
and the need for government intervention.

Chinese

Taipei

Launched its Pathway to Net-Zero Emissions in 2050 in March
2022.

Renewables to make up 20% of the total generation by 2026, and
eventually reaching 60-70% by 2050.

Supply side technologies include ocean energy, geothermal and
energy storage.

User-side technologies include CCUS and recycled waste.

Data collection challenges include collection and re

Thailand

The Electricity Generating Authority of Thailand (EGAT)
currently has a few pilot projects, one of which is a wind-green
hydrogen hybrid project with a capacity of 300 kKW.
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EGAT plans to blend hydrogen with natural gas in its power
generation, as well as installing CCUS in a number of power plants
in Thailand.

#. 4-2 Session 2 Round table discussion

Economy

Update

Brunei
Darussalam

Still conducting a study of green hydrogen production. In BD,
ammonia is produced from natural gas for fertiliser production.

China

Focusing on hydrogen development. In China, each province is
making efforts for demonstrations. The National Statistics Bureau
will collect hydrogen data and fill out templates in the future.

Hong Kong,
China

Would like to know which unit is used besides TJ. HKC also would
like to know what process hydrogen produced from town gas is
categorised.

No ammonia production, but it is extracted from wastes as
byproducts. EGEDA Secretariat shared that hydrogen produced
from town gas may be regarded as other processes.

Indonesia
(INA)

There is no hydrogen production and consumption data in INA.
However, hydrogen is considered a new energy used in the near
future.

Malaysia

Hydrogen is produced on a small scale by Sarawak Energy. Also,
hydrogen is produced by Petronas for export and transport.
Ammonia is produced at gas facilities as feedstock. Agencies are
still engaged in hydrogen and ammonia data collection.

Believes it needs to discuss with other economies how to fill out the
format specifically.

PNG

Not looking into hydrogen and ammonia yet. Hydrogen data
collection will be considered in the future.

Peru

As mining companies had pilot transport projects, Peru included
hydrogen in its EBT format. Ammonia is used as a fertiliser in Peru.

Philippines

Believes hydrogen, ammonia and e-fuel have the potential to
achieve its target of energy security. DOE of Philippines
established the fuel cell research testing facility. The challenge is
the lack of infrastructure.

Chinese
Taipei (CT)

Chinese Taipei is concerned with the division of H2 production into
Non-energy and Energy use for energy statistics. H2 is also used by
the chemical industry and producing other products.

The EGEDA Secretariat is still determining if the total ammonia
will be incorporated into the energy statistics. CT will monitor this
development and include whatever is discussed in the reporting
manual at TT-SIEC meetings. IEA defined e-fuels as how they are
produced, not composed.

Thailand

The target year for the commercial usage of hydrogen is 2030. It is
still in the stage of pilot to produce electricity. Ammonia is
produced for fertilisers now.
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United

Focusing on the hydrogen production side. The Energy Information

States (USA) Agency has been preparing for the data collection survey.

Viet Nam No e-fuels right now. Ammonia is used to produce fertilisers. In the
future, Viet Nam believes hydrogen will have potential for energy
use.

# 4-3 Session 3 Round table discussion

Economy Update

Brunei + No District Cooling plan as of now

Darussalam

Chile No District Cooling plan as of now

China « Has few DC projects. The national statistics group will collect
district heating/cooling data.

Hong Kong, | - Exploring the technical feasibility and financial viability. Both

China projects are in the new development areas because it is challenging
to develop DC in an existing urban area. Hong Kong, China has
reported NACOP yearly to APERC for a few years. More detailed
data will be provided in the coming years by introducing Al.

Indonesia The government/company is taking it more seriously regarding
District Cooling due to the partnership. We can put the district
cooling data into the Energy Balance Table and see how it will
impact energy consumption.

Malaysia « APERC can join the meeting with the association to collect the data
which is filled in the questionnaires.

Papua New | « No District Cooling system as of now

Guinea

Peru Conducted small feasibility studies but have not yet collected the
data. The economy can submit the data in the future.

Philippines + Don’t have new plans for the investment of new DC. There are two
existing DC providers in BGC and Northgate Alabang, both are
operated by private entities and not the government.

Chinese District cooling has not yet recorded the data in EBT, and private

Taipei companies might have cooling data. CT raised a question about
whether EGEDA is following the definition of the cooling data
because it's a byproduct of a process.

Thailand The DC system is operational at Suvarnabhumi International

Airport. Thailand has not yet recorded/collected the data on district
cooling.

United States

Conducting an annual commercial energy consumption survey that
came out in December 2022 which includes district cooling data.
55,000 buildings have DC systems as of 2018.

No projection and it is not publicised. According to the latest
projection, there’s no huge increase in the DCs.

No specific policy for the district cooling or healIng for now.

Viet Nam

No DC plan in the energy master plan and a plan to collect the data
yet.
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% 4-4 Session 4 Round table discussion

Economy

date

Viet Nam

Up

Has plans for both pumped storage and batery energy storage
systems (BESS). They aim to have 15MW of BESS by 2025, with
a project currently in feasibility study. In 2030, a 1,200 MW
hydroelectric pumped storage project is planned in the south.

For data collection, it is expected that the Electricity Corporation
of Vietnam will handle data collection, with support from the
Institute of Energy Vietnam and the General Statistics Office
Vietnam.

United States

Has nearly 15 gigawats of large-scale batery storage, expected to
double in the near future and potentially reach 100 gigawats by
2030.

Data on batery storage, including capacity, charging, discharging,
and cost, is already collected and publicly available.

They are interested in obtaining more detailed data on hourly
performance and revenue streams.

Thailand « Has grid-scale batery storage of 37MW and hydro-pumped storage
capacity of 1,031MW.

- Data collection for grid-scale batery and pumped storage is not
seen as a problem.

The challenge lies in defining and collecting data for off-grid
storage systems.
Chinese Has plans for multiple pumped storage projects of varying
Taipei capacities.
Short-term plans include BESS options.

- Data collection challenges arise from the decentralised nature of
batery storage installations.

« There are no regulations requiring enterprises to report energy
storage data to the Department of Energy in Chinese Taipei. Efforts
will be made to discuss with power provider enterprises and
request voluntary data submission.

Peru Working on energy storage regulations and mechanisms to
integrate this technology into the grid.
Laws in Peru promote the use of lithium for energy storage, given
the country's lithium reserves.
Papua New Depends mainly on hydro, and there is no large-scale energy
Guinea storage.
The National Energy Authority would be responsible for data
collection if energy storage systems are deployed in the future.
New Zealand Planning the Lake Onslow pumped hydro project, with capacity
ranging from 3 to 8.5 terawat hours.
The project is still under development, with phase two
investigations planned.
Malaysia Plans to introduce energy storage systems in Sabah and Peninsular

Malaysia, with a focus on the east coast of Sabah.
They have three electricity grids across different regions of
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Malaysia.
Energy storage development is ongoing, and data collection will
likely be managed by relevant authorities.

Hong Kong,
China

The government hasn't actively promoted energy storage due to
land limitations but is aware of power companies' progress in
deploying energy storage systems.

China

Batery storage development is market-driven, and data collection
is challenging due to the wide variety of installations and
operational frequencies.

Chile

Has about 65 megawats of batery energy storage systems (BESS)
under development.

Regulatory frameworks for energy storage are still evolving.

Data collection faces many challenges. National Commission of
Energy, which is the energy regulator will be the one who collect
regulator,

Brunei
Darussalam

Is in the feasibility study and market research phase for energy
storage.

Data collection will be considered in the future when energy
storage systems are deployed.

% 4-5 Session 5 Round table discussion

Economy

Update

Brunei
Darussalam

Has plans to electrify transport, promote the increase of electric
vehicles and deploying batery-charging infrastructure

EV charging is not yet separated from residential or commercial
consumption

Chile

There is a plan to expand the EV fleet. There are 4000 EV and HEV
and more than 2000 public transport or 31% of the total fleet of the
capital city or 2.5% of the nationwide fleet

EV consumption is not yet separated from residential and
commercial sector consumption; estimation is done for this

Main issue is average mileage which is very hard to collect
especially that survey became less regular with the last one made in
2015; a lot has changed from that year until now.

China

EV penetration increased very fast in China; Currently, more than
1/3 of vehicles are EVs.

EV consumption recorded by the grid corporation; Price of EV
charging is different from other consumers therefore these are
recorded separately by the grid corporation but maybe included in
the service sector.

Car company also has information on possible electricity
consumption of EVs

Make use of big data in the future for collecting EV charging data.

Hong Kong,
China

The 2021 roadmap for EVs aims to install more than 150,000 private
charging facilities and more than 5000 units of public charging
facilities

By 2035 all vehicles that will be registered are EVs. No more ICE
and HEVs.
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Electric companies would install smart meters in 2025 to have more
accurate electricity consumption data.

Indonesia There is a government policy on EVs specifically in motorcycles;
subsidy on electric motorcycles is provided but only up to the middle
income
EVs are only mandated in government
Maybe electricity company can report electricity charging but not
the private households.

Malaysia Steering commitee for EV in-charge of EV policy. Electricity

consumption collected by an agency, streamlined data collection
utility company can monitor using smart meters

There will be 10,000 Charging stations in 2025, which can also
monitor actual energy consumption.

EVs will be 80% of all vehicles by 2050 for both two wheelers and
4-wheelers.

Papua  New
Ginea

Steering commitee for EV comprising an inter-agency commitee in
collaboration with Department of Transportation and Climate
Change and Development Authority (CCDA)

There are two electric vehicles in the economy but no data collection
yet

Government is encouraging companies to use EVs and might start
in 2024

Peru There is a roadmap for electric mobility, installation of charging
stations; the Ministry of Energy and Mines will work together with
other ministries in encouraging EVs for private vehicles to begin in
2023.

Five percent of public buses will be EVs in 2050
Peru energy balance included electricity consumption in transport

Philippines Enacted RA 11697 or the electric vehicles industry development act
which provides incentives in the development of EVs
The target is that 10% of vehicles will be EV by 2040
The Department of Energy (DOE) is responsible for the collection
of data as well as in policies and programs for EVs

Thailand Incentives for both producer and consumer (most especially) led to
the increase in the number of electric cars in the last two years
Having a car is still a luxury in Thailand. Incentives might not be
enough to achieve the EV target
There are also complaints about not enough public charging in long
distance travels
Electricity consumption in private charging might still be in the
residential sector.

USA Consumption of EVs is not yet separated from the sector where it is
charged but the EIA is working on it.

In promotion of EVs ICE are still cheaper than EVs and people buy
what they can buy

Will install 1.2 million public charging by 2030.

Collecting data from public charging but would need to estimate for
private charging.

Viet Nam Electric vehicles have been introduced recently but the number it not
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yet so many.

Few interests in electric vehicles due to the length of time to charge
especially during long-distance driving

Consumption of EVs is not yet separated from the sector where it is
charged

The Institute of Energy (IE) and General Statistics Office (GSO) are
in charge of collecting data

#. 4-6 Session 6 Round table discussion

Economy

Update

Brunei
Darussalam

Not a significant producer of fugitive emissions but is expected to
further lower its emissions in the future from current levels.

No policy on CCS vyet but the government is considering
implementing carbon pricing for all operators.

One of the operators is considering implementing CCS in the future
and if it goes through, the Brunei Climate Change Secretariat will
the agency responsible for collecting the CCS data.

China

Major producer of coal and produces significant volume of oil and
gas, hence emits large fugitive emissions.

Measure and collect fugitive emissions from their coal mines in the
past.

Has around 40 CCS projects in operation or under construction.
Ministry of Technology is now understood to collect the data on
CCs.

Hong Kong,
China

Does not produce significant volume of fugitive emissions.

The rate of leakage of the economy’s city gas (including methane)
as of now is about 0.045%

No information on the plans for CO2 sequestration as well as on how
and who will collect both fugitive emissions and CO2 sequestration
data.

Indonesia

Already calculating fugitive emissions based on the IPCC
guidelines.
Has 15 planned projects of CCS throughout Indonesia. Any data
pertaining to CCS would be collected from the Directorate-General
of Oil and Gas of MEMR, which will be used to calculate GHG
emissions.

Japan

Has several CCS projects in the pipeline, as per earlier presentation.
Will collaborate and develop technologies to further reduce the
overall CCS cost.

Aims to develop regulations and import/export mechanisms of CO2
export.

Does not emit significant fugitive emissions.

NIES is employing satellites to measure and estimate fugitive
emissions which will help improve GHG inventories in the future.
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Malaysia

Currently fugitive emissions accounted for 9% of total energy sector
emissions in Malaysia.

For CCS, Malaysia is commited to develop a project located in
Sarawak basin, targeted to be operational by 2025. In addition,
Malaysia is planning to have three CCS projects by 2030, and an
additional two projects by 2050 (up to 80 million tonnes CO2 per
annum).

Currently data are being collected by the Climate Change Division,
Ministry of Natural Resources, Environment and Climate Change,
with Energy Commission being one of the focal points for energy
sector data.

Papua  New
Guinea

Emphasised the need to strengthen data collection in PNG.

Peru

Fugitive emissions in Peru are mostly from oil and gas facilities.
There are small feasibility studies for CCS developments.

Philippines

Has several CCS projects in the pipeline: 1) at Subic coal-fired
power plant, 2) at a cement manufacturing plant in Cebu 3) at
fertiliser plant in Laguna.

The Department of Energy is working to develop a set of guidelines
on CCS developments in Philippines.

Chinese
Taipei

To sequester about 1.76 — 4.6 million tonnes CO2 by 2030, where
1.76 million tonnes is the baseline goal achieved via demonstration
projects. 4.6 million tonnes are subject to further regulations and
infrastructures.

Demonstration projects on locating and verifying geological storage
sites to be carried out by state-owned companies.

Fugitive emissions are calculated via IPCC guidelines, and almost
300 000 tonnes of CO2e¢ in 2022.

Thailand

Fugitive emissions from energy are starting to be collected recently
by the Ministry of Energy (MOE) by the request of the Ministry of
National Resources and Environment (MONRE).

No policy on CCS yet, but oil and gas operators have completed their
feasibility studies on CCS development and now doing front-end
engineering designs. Expected to be completed and operational in
three to four years.

Department of Alternative Energy of the MOE will be the agency
responsible to collect the CCS data.

United States

Methane emissions accounted for about 10% of its total emissions in
2021, covering oil and gas, agriculture, etc.
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Introduction =«

1.1 Main applications of BESS

1.2 Use cases in APEmeer economies

>®» 1.1. Main applications of grid-scale BESS

Load Frequency
Shifting Services 1MW to 1

Non- -
Frequency
Services

Residential C&l

In Front of the Meter *  Behind the Meter
(Ftm) ' (BTM)

Generation

Forming

Network 3 e Popularity

Prctheclt;on Deferrals - High
g Congestion i
Management = Mid
Low
BT MR IR KK :
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>®» 1.2. Use cases in APEC member economies

Satellite — .
Australia

Installed capacity 1,011 MW (2023)
I
Registered capacity 4 GW

* FCAS (Frequency Service)
* SIPS (Network protection)
*  NEM market (Energy dispatch)

Main Applications * T&D deferrals
* Congestion management
* Renewable energy integration

* Inertia (Grid forming)
Source:
NEM Generation Information July 2023
AEMO Annual Report 2022
ESB Post-2025 Market Design Final advice to Energy Ministers

IXIE IR IR XK ’

> 1.2. Use cases in APEC member economies
1T0MW/10MWh

LB Hokkaidd (2023.1)

HALEH Tohoku

HRES Tokyd Japan
B -trEE S Hokuriku

EREES) Chibu Installed capacity 160 MW (2022)
PRI E S Kansai

fhETEH Chagoku 50M2V3/2/;(;'\4Wh Registered capacity -
P =TS Shikoku (2022.10) i
[ AU Kyasha « ZEJEI (Frequency Service)

S4BT Okinawa Main Applications o =IREHELST (Frequency Service)

20'\/:\2/\6/22302?\/‘““ *  Wholesale market (Energy dispatch)
20MW/20MWh
(2023.3)
; 20MW/20MWh
TOMW/10MWh ~ 5025 12

7 1 - (2022.11)

20MW/20MWh Source: I

(2023.5) 0oCCTO - EEHRME - FERXRFEO 7Y v Fa— PRI TOEL L 2023
IXTE IR IR KK )




>®» 1.2. Use cases in APEC member economies

SinYongin Sokeho
24 MW ! 24 MW

QagA

BMW
SinChungju
16 MW
SinGyeryon, > ¥
24 MW i

Gimje
48 MW 3
SinGimje i

24 MW

®

—345kV; —=T65kV]
—HVDC;

@ 345 Substation

@ 765 Substation

& Power Plant

Installed BESS

Sinhwasun
24 MW

Korea

Installed capacity 426 MW (2023)

Registered capacity -

* Frequency regulation  (Frequency
Service)

* Substation operation optimization
(Network protection)

Main Applications

Source:
828Form 20-FFY22 KEPCO's Form 20-F as filed with the U.S. SEC
https://www.mdpi.com/1996-1073/12/21/4060

IXIE IR IR XK

>®» 1.2. Use cases in APEC member economies

=

4 5 (GWh)

of

|t
i) B 3AG

mEL 23GWn
Be 1208
L5 GG

FMREE

China

Installed capacity 13,100 MW (2022)

Registered capacity -

¢ Current:

Renewable energy, electricity
Main Applications markets, tariffs, and subsidies
e Upcoming:

Market and dispatch mechanisms

Source:

China Energy Storage Alliance - Energy Storage Industry White Paper 2023
https://pdf.dfcfw.com/pdf/H3_AP202302101583001313_1.pdf?1676042740000
.pdf
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BESS in Chinese Taipei(CT)

2.1 Development Targets & Trajectory
2.2 Challenges & Solutions

2.3 Operation & Data Communication
.

> 2.1. BESS in CT - 2025 Development Target
Deployed MW (end of 2023)
Power Type
500MW 500" MW
Frequency Regulation (dReg)
Grid service 0.5hr minimum
1,000MW
Energy Type
2025
500MW +
BESS Goal ™ - 100* MW
1 ,500MW Iz.osz-:: :ll::‘flt':ll?ri Regulation (E-dReg)
Generation PV-plus-BESS
500MW 500MW 70" MW
Load Shifting only (awarded)
2.5hr minimum
IXTE IR IR KK -
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> 2.1. Distribution of BESS implementation by 2023

North 21.3% '
75.5MW r‘g
*(32.3MW) 36.2%

"l
Mid 18 6%

65. 7MW
*(46.7MW)

South

84.3MW
*(46.7MW)

23.8%

*(MW expected to finish by end of 2023)

IXIE I IR XK B

>3 2.1. BESS in CT - Development Trajectory

Demonstration Procurement Load Shifting Trading Product
Proof of commercial feasibility Day-ahead capacity and energy bidding
* Frequency containment product * Load shifting + Frequency regulation
* 6 years bilateral contract * 500 MW market size
¢ 15 MW procured (60MW bids received)
2018 2020
1 2 3 4
2019 2022
Research & Pilot Project Ancillary Services Market
Proof of concept by research project Day-ahead hourly capacity bidding
conducted by ITRI * Frequency regulation product
* Modelling and simulation * 350 MW commissioned

* Telemetry and technical specs

* 1MW pilot project

XTE IR IR XK i
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2.2 Challenges & Solutions

BESS in Chinese Taipei(CT)

Tender based Business model
Ownership; authority Benefits
Low Policy barriers
Simple IT integration

*TaiPower as a state-owned, vertical-integrated power company

> 2.2. Main development challenge
Who builds the BESSs?

EPC by TaiPower* Itself @ Unbundle Electricity Market

Market based

Efficiency; cost; reliability

High

Complex

XTE IR IR XK
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> 2.2. BESS in CT - Various aspects of challenges

Grid B Grid Code

Connection ™ Capacity

B Market Rules

Dedicated
Regulations

B Safety Standards

M Developers
Stakeholders

B Banks

M Distributed

IT Integration communication

B CDCC monitoring

Challenges

Tech-specs for BESS
were missing

LV feeder preliminary
for PV

Not ready for BESS
High complexity of
standards integration

Unfamiliar with
power market

Lack of investment &
loan confidence

Unable to dispatch
small resources

Rather conventional
and inefficient

IXIE IR IR XK
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> 2.2. BESS in CT - Various aspects of challenges

Challenges Solution Current Situation
Grid B Grid Code * Tech-specs for BESS * Grid code revision
were missing within 1 year 2021: 1GW approved

Connection B Capacity

* LV feeder preliminary ¢ Unleash LV feeder 2023: 6GW approved
for PV

for BESS

Dedicated
Regulations

Stakeholders

IT Integration

XTE IR IR XK
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> 2.2. BESS in CT - Systematic transformation
Grid _ W Grid Code Item Approved Capacity
Connection ™ Capacity

845.6MW

Dedicated

Regulations
Transmission Level 5441.2MW

Stakeholders
Total 6286.8MW

IT Integration

K15 FIE B XK :

> 2.2. BESS in CT - Various aspects of challenges

Grid

: Challenges Solution Current Situation
Connection

Amendments to
. Not ready for BESS Electricity Act +
DI=(e[[or-|1=Jo I M Market Rules Launch AS market ~ 300MW BESS
commissioned

Regulations W Safety Standards High complexity of Set IEC, UL9540 as

standards integration national standard

Stakeholders

IT Integration

RTE HIR IR XK -
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> 2.2. BESS in CT - Various aspects of challenges

Grid ' Market participation overview

Connection 400 90

350 80

q 70
Dedicated B Market Rules 300 .
250 60 3
i = 50 @
Regulations W Safety Standards = 290 40 ©
150 30 £

100 20

Stakeholders 50 | I I I 10

0 0

6 7 8 9 101112 1 2 3 4 5 6 8

B Capacity —Sites
IT Integration

X 1E MIE IR X K -

> 2.2. BESS in CT - Various aspects of challenges

Grid
Connection

Dedicated

Regulations Challenges Solution Current Situation

M Developers .« unfamiliar with * 7 public hearings Over 42 active BESS

Stakeholders power market : ar:rllzeetzzmiiral developers
M Banks * Llack of investment * BESS loans up to

. Transparent market . .
& loan confidence P . . 70% in major banks
rules & information

IT Integration

RTE HIR IR XK -
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> 2.2. BESS in CT - Various aspects of challenges

Energy Trading Platform

? About ETP  AS Market QT Information  Download  Market Rules  FAG

Grid
Connection Download
: File Name
Dedicated
Regulations Introduction to Taiwan Power System

Power System Operation and Dispatch

. DeVe I (o) pe rs Overview of The Electricity Market
Stakeholders

. Ba n ks Introduction to Anclllary Service

Participation in the Day-Ahead Ancillary Service Market

IT Integration Specifications for the Day-Ahead Ancillary Service Market

Operation of the Day-Ahead Ancillary Service Market

IXIE IR IR XK "

> 2.2. BESS in CT - Various aspects of challenges

Grid
Connection

Dedicated
Regulations

NELC e
Challenges Solution Current Situation

M Distributed *  Unable to dispatch « SDWAN + < DER aggregation to
DER resources

communication IEC61850 100kwW

IT Integration

B CDCC monitoring ’ Rath'er C(?n'ventlonal * MMSsystem ¢ ETPup & running
and inefficient

KT M RS XK "
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> 2.2. BESS in CT - Various aspects of challenges

Grid
Connection

Dedicated
Regulations

NELE I ES

W Distributed

IT Integration communication

B CDCC monitoring

Qualified

Trader

free protocol

§ Power flow

= Data Flow

L e
| Telemetry |
Bidding, |
- Clearing, COP

t Public B
Information !

$ Monetary flow

IXIE I IR XK
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> 2.2.BESS in CT - Then vs Now

Challenges

Current Situation

Grid B Grid Code

Connection ™ Capacity

Tech-specs for BESS was
missing

LV feeder preliminary for
PV

Dedicated B Market Rules

Regulations ™ Safety Standards

Not ready for BESS
High complexity of
standards integration

H Developers
Stakeholders P .

B Banks

Unfamiliar with power
market

Lack of investment &
loan confidence

—>

4 years

B Distributed .
communication

IT Integration

B CDCC monitoring )

Unable to dispatch small
resources
Rather conventional and
inefficient

2021: 1GW approved
2023: 5GW approved

300MW commissioned

* Over 42 active BESS
developers

* BESSloans up to
70% in banks

* DER aggregation to
100kW
* ETPup & running

XTE IR IR XK
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BESS in Chinese Taipei(CT)

2.1 Development Targets & Trajectory
2.2 Challenges & Solutions
2.3 Operation & Data Communication

%

> 2.3 Technical Specifications of A/S Products

Day-Ahead Ancillary Service Market
Frequency Regulation Reserve

Dynamic Enhanced Spinning Reserve Supplemental Reserve
(dReg) (E-dReg)

Automatedly change Simultaneously provide

Obiective output power in dReg and follow
) response to system DA dispatch instruction
frequency deviation for load shifting
Currently not provided by BESS
Response
Time <1s <1s
Required
energy 0.5hr 2.5hr
level
IRTE MR RS XK "
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>3 2.3 Example of dReg operation

Output (%)
Ap
B, 15 60.15
1 60.1
Er 0.5 60.05
System Frequency(Hz) 0 60
Fo -0.5 59.95
-1 59.9
G, -15 59.85
-2 59.8
—— Output(MW) — System Frequency(Hz)
He
I i I 1 ! .
Ae Be D: Fr G He
=k 9= : = 27
IXTE IR IR XK

>3 2.3 Example of dReg operation - low frequency

HHIBHFE ; 2022-11-28 16:54:05 BTESERE _ WEMERER

THEMW)

® Contingency event: Coal power plant tripped
® Nadir frequency: 59.75
® Max output power of a single BESS site: 5MW

IXTE IR BB XK B
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>3 2.3 Example of dReg operation - high frequency

® Before and after contingency: Frequency regulation

® Upon a contingency: Frequency containment

BK1E N RIS KK

>3 2.3 Quantified contribution of nadir frequency

0.1
0.0 -
09

£

Date of event 2023/3/3

Coal

Tripped generator power unit

A % A & F F F 2
ERERE- I I

Tripped capacity 780 MW

BESS Installed capacity 140MW

BESS response power 120MW

Power output (MW)

Nadir Frequency
(With BESS)

| D Nadir Frequency
(Without BESS)

59.61 Hz

o 8 & 8 8 B

59.50 Hz

0

IS IR IR XK -
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> 2.3 Dispatch example of E-dReg(load shifting)

o ars
0.2 s
a1
2 @0
7o

29

B8
w1 -075
g g2 8 g8 8 8 g 8 g2 & 8 g 8 8 g8 8 g 8
g 8 8 8 8 8 8 8 8 8 8 82 8 g8 8 8 8 8 B g8 8 8
g 8 a3 8 B £ =] E " A H ]
00 r T
=
s
o
= s
— @ / 04
3 / i
- ]
¥
o .
u
— Second by Second Performance Measure (SBSPM)
0| — $BSPM4 second rolling — a0
2 g 8 8 8 8 g g 8 g g8 B g2 & 8 2 8 8 g 2
2 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8§ g 8
a 3 B 8 8 = ] -1 -1 = a3 &

IXIE I IR XK B

> 2.3 Dispatch example of E-dReg(load shifting)

I (MW)

® BESS operation in this clip:
1. Frequency regulation
2. Frequency containment

3. Load shifting + frequency regulation

IXTE IR BB XK v
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>» 2.3 Telemetry and data communication
SDWAN
. Qualified VPN /JpSec” Electricity Trading Platform
u Traders
[
(BESS Developer) : IDE,(\ZI%%O Bidding
Market Products : m RESTful API (HTTP)
v AFC
v dReg Performance
v sReg Monitoring
v E-dReg
v PV+BESS generation units Dispatch Instruction
(E-dReg only)
Settlement
T IR R KK i

Conclusion =
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>» Conclusion

> Due to the high cost of battery energy storage, after establishing foundational technical capabilities (Levell, Level 2),
BESS development should follow international experience to explore more complex applications. Focusing on the
current dispatch requirements from 2023 to 2030, the following outlines Level 3 Level 4 dispatch technologies and

pathways:

. Congestion
Il)ev.I Freq:ltet[lcy ?La"lésﬂlft‘.‘“"; Real Time Dispatch +
eve regulation oadishiiting Grid Forming
2021
Level1 (achieved) v v
2023
Level2 O v v v
. 2025
Level3 (Planed) v v Y v
* (Planed)
1T MR IR XK -

Thank You!
Questions?
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