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[ ] Institutional Framework
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[ Institutional Framewok of JAPAN ]

ol

METI established OCCTO (Organization for
Cross-regional Coordination of Transmission

Operators) under the Electricity Business Act
in 2015.

JEPX was established in 2003 and in 2016
METI designated JEPX (Japan Electric
Power eXchange) as the wholesale power

exchange under electricity business act

! There is ongoing discussion about whether
| EPRX (Electric Power Reserve Exchange)
I should be covered by the Electricity Business
: Act. EPRX was established in January 2024.

Source: QCCTO, JEPX (Kvoto Univ), EPRX (METI p 21)
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. | Capacity Market

/—_\ All electricity companies are required to be
members of OCCTO, and all members can

0CCTO vote in OCCTQO’s General Assembly.

Spot/Intraday market and other markets
21 power companies participate in JEPX’s
general assembly

R Balancing Market

Japan’s 9 TSO jointly established the
:‘% balancing market in 2021. but to improve
’ the balancing market’s stability,
transparency, neutrality and resiliency,
EPRX was established in 2024
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[ Marktet History ]

R ENTE
1999 Retail liberalization begins(= 2MW users, ~30% demand)
2003 JEPX wholesale market launched
2011 Fukushima accident, all nucler offline, fossil imports surge
2012 FIT introduced — 70GW renewables by 2022, mainly solar PV
2015 OCCTO(grid coordinator) established
2016 Full retail liberazation(~85m custtomers), 400+ new retailers
2017 Capacity Market design starts after supply shocks
2020 T&D legal unbundling. 1** Capacity Auction
(~160GW, clearing up to ®114,138/kW, price cap)

2021 Balandng Market starts(Tertiary-2 only) Balandng Market expands to Tertiary-1(April/2022)
2023 1% Long-Term Decarbonization Capacity Auction(LTDA)

(~4GN avarded : 11GN BESS 06GW pumped hydrg 1.3GW nudear uprates, 08GW NG upgracks)
2024 Balancing Market expands to full program(Primary/Secondary 18di/Tertiary 18dl)
2030 46% GHC, 36~38% Re, 20% nuclear, 41% fossil
2035 Phase out of inefficient coal, full EV adoption, carbon pricing possible
2040 73% GHC, 40~50% Re, ~20% nuclear, 30~40% fossil
2050 Net Zero GHC, 100% carbon neutral elecricity mix

_3_



[] Market overview and competitor landscape

o (Large, liberalized power market) 201613,

vl g A5 o]

2020 AN 59 SiA 2 72970 amiAATE TE(249 719

O (Balancing Market) 2024'd, ©A'H ofju] g

& Apsistel milshs

qulgAge] M= FFAGT sHFA AR B dEdAE

SAol st e

O (Market Size) &A% TR ¢F létrilliono]H, ¥
°F 211billionN (0] % Tertiary-ll F2E F 47.25billiond] 43)
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[ General Infromation of Market competition ]

Country Generation Mix Regulatory framework

Historical Prices/volumes

-Today' s mix (FY2023 actual generation): -Governance: METI designs rules; OCCTO

rounds awarded ~1.3-1.4 GW of BESS;
parameters under review

*Balancing Market (EPRX)- Five reserve
products live (Primary, Secondary I/1l, Tertiary
I/Il); aggregators incl. DR can participate; strict
telemeiry, testing, and settlemeni requirements
*Simultaneous participation: DA{day ahead)/
|D{Intraday) — Balancing—Capacity rules under
discussion, targeting FY2028

*Liberalization milestones: Retail fully
liberalized in 2016; legal T&D unbundling in 2020

= S
Q . Gas
2024 2025 wGoal

estimate forecast 4 nyciear

2030 target mix (policy): RE 36—-38% (about
150 GW solar, 10 GW onshore wind, 10 GW
offshore), Nuclear 20-22%, Fossil ~41%
with coal phased down and ammaonia
co-firing.

=2040 draft outlook: RE 40—50%, Nuclear
~20%, Fossil 30—-40% with CCS/ammonia;
offshore wind 30-45 GW (vision 10 GW by
2030) as the main new zero-carbon pillar

DR is 1% oversees the capacity framework; JEPX operates
" = spotiintraday; EPRX (est. Jan-2024) operates the
= Batti 1l
:G;.:S:pat:lty(GW] - O:szow,: ‘:::ge balancing market. All power companies are
200 =" = Onshore wind OCCTO members with voling rights
250 2 102 Solar ) *Capacity Market: Uniform-price, zonal auction;
200 EEEE BERE DoTeedhvde T-4 main auction with top-ups as needed. DR
150 12 10 e’eror::.emm eligible with a cap ~6.4 GW (~4% of total).
100 Bl " Biomass *LTDA: 20-year fixed capacity revenue, recent
50

'Capacity price trend (VWAP, main
alictions): €23.07/kW — €31.75kW -
€53.220kW — ~€T2.29/kW (DY2028) first
aliction reached ~€94.25kWin &
prica-cap region: Tokyo ~€91.23kW in
the latest round.

Procured volume (latest]: 166 GW.

[] Capacity Market
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[ General Information of Capacity Market ]

Portion of Source Capacity Market T-4 Historical Information

Awarded capacity in Capacity
main auction by Technology and

Capacity Market T-4 Historical information

auction year. DR =1% (JPY162/€)
Target e
e o Capacity GW 177GW | 177GW | 178GW 186GW | 189GW
Nuclear, 7.86W Procured MW [ 168GW | 165GW | 163GW 166GW TBD
Final Price

0il, 12.2GW
Pumpted
Hydro,
22.0G6W

(Weighted  [€94.25/k\W|€23.07/KWIE31.75/KWIES3.22/kWET2.29/kW| TBD
Average Price)
CaponDR | 4.73GW | 4.75GW | 6.36GW | 6.42GW | 6.42GW | 6.42GW

o Pm“r‘:,lr&dDR 42GW | 4756W | 5.90GW | 6.00GW | 6.006W | TBD
13.16W

Potential DR |.. Bid Upto Upto Upto Upto

oid o +2%W se60w | 720w | 700w | 720w | 7.26W

[] Balancing Market
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[ General Information of Capacity Market ]

- System role Response time | Continuation | Typical resources
. Very
Primary ) ] Thermal, BESS,
short-fluctuations =10s =5min
Control ) ] DR
& contingencies
Short-cycle
. . . Thermal, BESS,
Secondary-| fluctuations & =5min =30min DR
contingencies
Secondary-Il | Long-cyde forecast eror =5min =30min Thermal, BESS
] Load/RES forecast .
Tertiary-| . =<15min 3h block Thermal, others
error & trips
. FIT-special RES . . Thermal, DR,
Tertiary-ll =60min 30 min block
forecast error others
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3171 {3l Tertiary-11E 71=2E price capg A3t YoH,
Composite/Primary/Secondary : M9.51 per AKW - 30min(=weighted avg 30),
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[ Regulatory Authority and Rule Maker & Electricity Sector Reform ]

Regulatory Authority and Rule Miler

Electricity Sector Reform

BMETH Natonwide Electricity Supply and B Reform started in 1995
; Demand Adjustment Mechanism
+ Policy Making p
+ Supervisz and regulation ‘ ,,f B Goals for Reform:
s Ordf[_ b « Secute Sabe Sy
BOCCTO? (Established in2016), | OCCTO - K ey P
+ Formulate regulations and cods i Aﬂumah!'c i
+ Formulate Lang-term Palicy H 'E?IUFEQF::Q‘ne’f ;
nd Crossegionel Network ! AUy
Deslopment P Order | Business Opportunites
* Monitoring the national electricty !
supply and demand balance B Current Status
I sulficent mechanisms
W General Electrie T&D Utility fomaiiining P

. staron and Fuls
+ Draft etwork fciltes plan

* Adjustment of generation fo demand =7 P
+ Clstomers Choice

and Suppliers' Business
Opportunities are enlarged

» Priges are Incregsed

ity of Ecoromy, Trade ond Industry
jon for Cross-regional Coordination of
Transmission Operdlors

Souree; METT Actviie: o he DCCTD, 2019

Bofore

Curront
Q16—

Souree; METI, Detaec System Desig for Fu | Retal Deregabton, 2013

MT-1ht

Electricity system before and after Reform

EiE

+ Power generators / refail electricity suppliers | Aggregator

()

@ e » Adjust generation schedules and demand forecasts up to
(\mn.mfifﬁw "y the Gate Closure (GC) to avoid causing imbalances

() (simutaneous matching of planned values: “planned

‘7m§ww ‘ e same-ime same-quanty’).
Ing Mt (O 5N

topenes)

(Gen, 106G Ganeaton depirmant

Actual Supply
+ General fransmission and distribution utilfies (TSQ/DS0)

» Manage and balance fluctuations that arise after Gate
Closure (GC).

# Adjust renewable-enarqy forecast erors under the FIT
special excepfion scheme.
=> | everage flexibiity procured from Balancing Market

1086
el et
v
Customers abo chocse
ekt e

(gt

[ Bidding and adding process ]

dyr- 2yr- Year Week- Following
: Day-ahead Day-
plimiine s months.
Market 10am 12pm 2pm  5pm 3hrahead Gate Closure Real-time
demand demand
: =
= ) Response: 3hours. Main ; . ,
= Capacity Market {Duration: 3 haurs auction Aucit m‘ 'V Dispatch signal
= Day Ahead Market Bidding ¥ Clearance result on 10.10am ‘9@3,{_
g QJ@.;{. %@ — 1 1 [
/ Intraday Market Bidding  “cg
. Respanse: 50 min ) Akw ¥ Clear. i 3 v Dispatch
Tertiary 2% \Dmatmn: somin | bid earance result an 3pm Szl
) Settle-
Response: 15 min | .
Tertiary 1 (EDC) Duration: 3 hours kW bid ¥ Clearance result Wednesday on 3pm ¥ Dispatch signal ment
(Juretan: S hods )
P> ( Response: 5'min | 5 T
g Secondary 2 (EDC) | [ ..o o kw bid ¥ Clearance result Wednesday on 3pm ¥ Dispatch signal
R NI
) Respanse: 5 min -
Secondary 1 (LFC) P A— KW bid ¥ Clearance result Wednesday on 3pm ¥ Dispatch signal
3
Response: 10 sec.
Primary (GF) Dm::u"' i kW bid ¥ Clearance result Wednesday on 3pm ¥ Dispatch signal
g : o




2. TEPCO & ¥ 9% 1

W 7| 2FE : TEPCO Group (88T EHE, Tokyo Electric Power Company)
m HEFE : 195151,
B ARG 2, S, HIE, T, XY AS:RE 5 FASY WHIME 2F F0|H,

SFAIOF A™ ARO[ M XtRot MO el X|F2(A HAZ 1 H

X|Z=2| At : TEPCO Holdings o &% : TEPCO Fuel & Power

o A : TEPCO Renewable Power o & - Hi™, X|Y9 AE2Y : TEPCO Power Grid
IO : TEPCO Energy Partner
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O o8 A9 4% ARzt LAA
6 OCCTO, JEPX, EPRX 53 & 7B e 58 b Ao
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3. Enel X JAPAN ®& 2 9934 ©g

B 7| 23A : Enel X JAPNA
B 2EHT : 2013~14(EnerNOC =2 E2|ALY Q1<)
B AYEEY
o FRUISAY : U2 MHLEIIE FIAAF/ESTH)Z 510 MH A2 Ao A
Aot MHEOjAEO XS M-S
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