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Understanding Japan's Power System and Context

Japan's unigue island geography and advanced economy drive its imperative for a highly resilient, complex

power system.

Crucial Role: Stable electricity
powers highly industrialized,
densely populated island nation.

Dual Grids: East Japan (50Hz)
and West Japan (60Hz)
connected by HVDC.

Evolving Mix: Shift towards
renewables while maintaining
thermal and nuclear.

Regulated Sector: Generation,
Transmission & Distribution
(T&D), and retail are unbundled.

w2 i

0CcCcTo
Reference: METI/ Energy White Paper, Organization for Cross-regional
Coordination of Transmission Operators (OCCTO) - System Information

Lyl dob g 33

Organization lor Cross-regional Coordination of
Transmission Operators, JAPAN

AR

inistry of Ecanomy, Trade and Industry

The Okinawa EPCO
(Pref. Area) Okinawa

YUSHU ELECTRIC POWER

Key HVDC Frequency
Converters (e.g., Sakuma,
Shin-Shinano, Higashi-
Shimizu, and the large-
capacity Hida Converter
Station) connect these
grids, facilitating power
exchange.

Standard
Frequency

50Hz
—e

Hokkaido Electric Power Network
(Pref. Area) Hokkaido

Hokuriku Electric Power
Transmission & Distribution

Tohoku Electric Power Network
(Pref. Area)

. Pref, Area { ; ; ot
ChUEOkU Electric Power ( ) : X s Aomori, Iwate, Ak!ta, Miyagi,
. s S Toyama, Ishikawa, part of Fukui, ¢ Yamagata, Fukushima, Niigata
Transmission & Distribution part of Gifu .

(Pref. Area)
Hiroshima, Yamaguchi, Okayama, Tottori, Shimane,

part of Ehime, part of Kagawa, part of Hyogo TEPCO Power Grid

5 \(Pref. Area)
- 5’ ',f Tokyo, Kanagawa, Saitama, Chiba, Ibaraki,
v Tochigi, Gunma, Yamanashi, part of Shizuoka

Y

{ S = ¢ | &F

TRANSMISSION AND DISTRIBUTION \;*

'Pref. Area)

‘ukuoka, Saga, Nagasaki,

Joita, Kum
{agoshima

¥ Chubu Eléectric Power Grid
(Pref. Area)

=28
3 Aichi, Nagano, Gifu(greater part), Mie(greater part), part of Shizuoka
" Shikoku Electric Power

Transmission & Distribution Kansai Transmission and Distribution

(Pref. Area) (Pref. Area)

Kagawa(greater part), Tokushima, Osaka, Kyoto, Nara, Shiga, Wakayama, Hyogo(greater part),
Ehime (greater part), Kochi part of Mie, part of Gifu, part of Fukui

amoto, Miyazaki,

Figure 1-1: The 10 Regional Service Areas in Japan and their Prefectural Distribution
Map: p.5, OCCTO/ Annual Report 2024
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Major Climate Impacts on Japan's Power Assets

Intensifying extreme weather events, particularly typhoons and heatwaves, increasingly inflict direct and

widespread damage on Japan's power infrastructure. .
Widespread Outages: Chiba

Typhoons & Heavy Rain: Cause widespread physical G ‘ after Typhoon Faxai (2019) LSS
oGm0 e SRR i > Nikkei
damage to T&D assets; facilities flood. P A \ ¥ Newspaper (11
N : e September
2019)

https://www.nik
kei.com/article/

DGXMZ0496613
10R10C19A9EAF

000/

* Example: Typhoon Faxai (No.15) (2019) led to prolonged » ;.' ',3’; - o
blackouts in Chiba Prefecture from tower collapses. E

Rising Temperatures/ Heatwaves: Increase peak
demand, strain grids, reduce plant efficiency.

Reference: Reuters
(30 June 2022)
https://www.reuters
.com/world/asia-
pacific/tokyos-june-
flames-out-record-
heatwave-power-
plant-shutdown-
stokes-blackout-

Power Crunch: Tokyo Offices during Summer 2022 [ReApPREEl)

 Example: Summer 2022 saw power crunch warnings for #
Tokyo area, urging conservation.

Broad Impact: Disrupts daily life, economic activity, and
critical services; incurs significant repair costs.

Reference: METI
(https://www.meti.go.jp/shingikai/enecho/denryoku gas/denryoku gas/resilience wg/pdf/005 04
00.pdf); OCCTO (https://www.occto.or.jp/oshirase/shiji/jukyu_taiou 2022 _7.html) Official Use Only



https://www.nikkei.com/article/DGXMZO49661310R10C19A9EAF000/
https://www.nikkei.com/article/DGXMZO49661310R10C19A9EAF000/
https://www.nikkei.com/article/DGXMZO49661310R10C19A9EAF000/
https://www.nikkei.com/article/DGXMZO49661310R10C19A9EAF000/
https://www.nikkei.com/article/DGXMZO49661310R10C19A9EAF000/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.reuters.com/world/asia-pacific/tokyos-june-flames-out-record-heatwave-power-plant-shutdown-stokes-blackout-2022-06-30/
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/resilience_wg/pdf/005_04_00.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/resilience_wg/pdf/005_04_00.pdf

Strategic & Regulatory Responses: A Robust Framework

Japan's resilience strategy is firmly grounded in robust national policies and legally mandated frameworks,

ensuring structured adaptation.

1. National Vision & Strategies:
» Strategic Energy Plan (METI): Defines energy security & resilience as core.

* National Resilience Basic Plan (Cabinet Office): Positions power as "critical infrastructure.”
2. Legal & Regulatory Foundation:
e Electricity Business Act (METI): Mandates "stable supply"; enables investment cost recovery.
* Act on Strengthening Energy Supply Systems (METI/OCCTO): Directs grid reinforcement, BESS.
» Disaster Countermeasures Basic Act / Basic Disaster Management Plan (Cabinet Office/METI): Mandates
utility disaster plans (e.g., BCPs).
3. Implementation & System Coordination:
* Power Utilities: Execute asset investments, implement BCPs, and operational resilience measures.
* OCCTO's Role: Coordinates nationwide grid stability, wide-area interconnections, and system planning.

National Vision & Strategies

e Strategic Energy Plan

* National Resilience
Basic Plan

o NER

4.‘-" Cabinet Office

WERERE
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' Ministry of Econamy, Trade and industry

Reference: METI, Cabinet Office, OCCTO

Legal & Regulatory Foundation

e Electricity Business Act

e Act on Strengthening Energy Supply Systems
* Disaster Acts
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Implementation & System
Coordination

e  Utility Investments and BCPs
* OCCTO's Roles
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Practical Measures & Solutions Implemented by Utilities

Japanese utilities are actively deploying advanced hardening, smart grid, and decentralized energy solutions

to enhance grid resilience.

Grid Hardening:

Undergrounding power lines
(e.g., TEPCO Power Grid),
reinforcing poles/towers.

Image 1a [S(# =S A

Physical Infrastructure Hardening &
Undergrounding (TEPCO):

https://www.tepco.co.jp/toudenhou/pg/1287
543 9043.html
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TEPCO Image 1b
(https://www.tepco.co.jp/pg/consignment/p
artners/category-d/02-j.html)
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Smart Grid &
Digitalization:

Advanced Metering
Infrastructure (AMI) and
Distribution Automation
(DA) for faster outage
detection/automated
restoration (Fault
Location, Isolation, and
Service Restoration:
FLISR).

Image 2

Digitalizing for Faster Response &
Resilience: TEPCO
(https://www.tepco.co.jp/pg/technolo
gy/smartmeterpj.html)

Distributed Energy Resources
(DERs) & Microgrids:

Critical facility microgrids (island
mode), BESS for stability/backup.

Image 3a

Ueno Village,
Tano District,
Gunma
Prefecture
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d_new/saiene/community/dl/07_08.pdf)

Image 3b Decentralized Energy & Localized
Resilience
T=PCO TOYOTA

Joint development

FHA N Storage battery system
¥ (TEPCO)

PCS EMS
(Generic) (TEPCO)

Storage batteries
(Toyota)

Eurus Tashirotal Wind Farm
7/ TOYOTA TSUSHO  “umistewie Q) Eurus Energy
https://www.energy-storage.news/toyota-tepco-
prepare-megawatt-scale-second-life-bess-for-wind-
farm-in-japan/

Enhanced Preparedness:

Mobile power generators,
drone inspections, rigorous
disaster drills.

Image 4a

Drone forces boost Japan quake relief:
https://www3.nhk.or.jp/nhkworld/en/news/
backstories/3406/)

(Kashiwazaki-Kariwa NPP) (TEPCO):
https://photo.tepco.co.jp/date/2014/2014
11-j/141111-01j.html
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Key Challenges in Japan's Power Sector Resilience

Japan navigates complex, interconnected resilience challenges shaped by its unique demographics, aging

infrastructure, and ambitious energy transition.
3. Uncertainty in Electricity Demand &

1. Frlequent Natural Disasters & 2. Grid Ct:)lnstramts Amlld Large-Scale  supply Security:
Resilience Imperative: Renewable Energy Deployment: - . . . .
P gy beploy * Declining population and industrial shifts
* Highly prone to typhoons, floods, * Rapid growth of renewables complicate long-term demand forecasting.
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earthquakes, and landslides € acglbates g & * Ensuring sufficient supply capacity and
* Disaster-induced outages significantly curtaiiment. demand-supply balancing remains critical.
impact critical infrastructure. * Increasing pressure to expand ) — “ Number and
. . . . . .. . e .« rate of
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Key Takeaways & Conclusion: Future Focus & Stakeholder Roles

Japan's integrated resilience commitment fortifies its power sector for future climate challenges, driven by a
broad ecosystem of interconnected public and private stakeholders.

Government
(Cabinet Office,
METI):
Policy/Regulatio

Proactive, Data-Driven Lifif|ii|  Private Sector
Adaptation: Essential given (Manufacturers,

. e ) . Developers, Academia,
intensifying climate impacts.
Consultants):

Holistic Framework & Broad Innovation/Solutions Resilient National strategy, policy, legal

Stakeholder Ecosystem - Power framework, regulatory oversight.
] Technology innovation, R&D,

Persistent Structural Hurdles: &Y System

specialized solutions.

Navigating aging infrastructure, Regulator
) ) » (OCCTO):
DER integration complexities, Local Grid

and workforce demographics. Governments: 10 .power Coordination
Commitment to Sustainable - LOCZI Utilities (T&D o
Security: Dedicated to building R Cos.): Asset System planning, grid
. . . Management operation, emergency
a resilient, decarbonized grid, Regional disaster plans, coordination.
sharing global insights. critical facility identification, Asset hardening, smart grid,
local coordination. operational resilience, front-line

response. B
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