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Renewable electricity introduction in Japan

Capacity Renewable
(GW) generation ratio
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Renewable introduction in progress

Before FIT After FIT [A] Target [B] Progress
(June 2012) (as of September 2019) (FY2030) [A]/[B]
0.5GW 0.6GW 1.4-1.6GW 40%
]

: 2.3GW 4.3GW 6.0 -7.3GW
|

: 2.6GW 3.9GW 10GW
Wind 39%
[ ]
5.6GW 52.4GW 64GW
Solar PV 82%
Hydro 9.6GW 9.8GW 10.9-11.7GW

0,
(middle or smal) 1 e
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Higher generation cost

Global renewable LCOE trend

USD 2016/MWh @ Onshore wind average auction price
© Solar PV average auction price
400 Solar PV - utility scale LCOE
e==s(0Onshore wind LCOE

A Japan FIT - PV-utility

350

300
Japan
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200
150

100

50
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Source: IEA Renewables 2017
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Increasing FIT surcharges

FIT Surcharge in Japan

Share of renewables 24%
Total FIT cost 4.0 trillion JPY
Total surcharges 3.1 trillion JPY

Total FIT cost 3.6 trillion JPY !

Total surcharges 2.4 trillion JPY

Share of renewables 16%

Total FIT cost 2.7 trillion JPY
Total surcharges 2.1 trillion JPY
Surcharge 2.64 JPY/kWh

\ o -

-

s

o - -
-~

/

Share of renewables +8%

Share of renewables
10%

\

\
N

Share of renewables +6%

2010 2017 2019

2030
(FY)

Source: METI, Subcommittee on Massive Integration of RE and
Next-Generation Electric Power Network (2019)
https://www.meti.go.jp/shingikai/enecho/denryoku gas/saisei kano/pdf

/013 01 00.pdf
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Major challenges toward further renewables expansion

Business .
environment Grid

for offshore wind constraints
and solar PV
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Future direction toward renewables as a major power source

® Expanding auction scheme for solar PV, wind and bioenergy
® Budgetary support for R&D and renewable deployment

® Reforming FIT scheme suitable for the characteristic of each power
source

13



FIT tariffs

(JPY/kWh) Tariff transition Target of auction
45

B Solar for non-residential

40 (Capacity) -
| dring (ohfshore] Auction
ind (offshore
- price target for 2030: 8-9 JPY (only bottom fixed) 2,000kW~
35
Auction
30 Hydro (200kW~1,000kW)
I—| Geothermal (15MW~)
25 | 24 IPY | 21IPY | 18 IPY
Biomass (wood biomass, 20MW~)| Solar (~10kW) _ 500kW~
Wind (onshore) - - price target for 2025: Market price 10kW~ 10kW ~
20 | - price target for 2030: 8-9 JPY 2,000kW
15 14 JPY
Sola!‘ (10kw~)
- price target for 2025: 7 JPY 10kW~
10 500KW
2016 2017 2018 2019 (FY)
5
B Biomass
0 - for biomass liquid fuel: since 2018 FY

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(FY)

- for wood biomass over 10MW: since 2018 FY
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Reforming FIT scheme

® The Government of Japan is under fundamental reform of the FIT scheme under
the provision of the law.

® An amendment bill was approved by the Cabinet on 25 February. Feed-in
premium (FIP) for utility-scale renewables will be introduced.

[ Renewable Sources ]

(Utility-scale RES) l & (Distributed RES)

Cost-competitive Locally-utilized
Renewable Sources Renewable Sources

v' To be promoted while being v" To be utilized in local communities
encouraged further cost cuts

1B il

i i The basic form of

FIP (feed-in premium) : -

is to be introduced to be integrated with the the FIT scheme with conditions
electricity market. utilized in local communities

is to be applied for the time being. 16



Future direction toward renewables as a major power source

Business environment for

offshore wind and solar PV

¥

® New mechanism for promoting offshore wind

® Appropriate waste disposal of solar panel

17
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Promoting offshore wind

Challenges Measures by new Act
4 ) . .
v’ Designate promotional zone
Ocean use right v’ Select developers by auction
_ ) v Grant 30 year ocean use rights
( )
Consultation with v’ Establish a consultation body led
fishermen by the Government
. J
( )
v’ Introduce cost-competitive
Cost .
mechanism
. J
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Identified “well-prepared” zone and promotion zone

Sea of Japan offshore Aomori Pref .(northern side )
Sea of Japan offshore Aomori Pref. (southern side)
Sea area offshore Happo Town and Noshiro City, Akita Pref.

| Sea area offshore Noshiro,Mitane and Oga.l
Sea area offshore Katagami City, Akita Pref.

Sea area offshore Yurihonjo City, Akita Pref.
(northern and southern sides)

Sea area offshore Murakami City and Tainai City,

Niigata Pref. \
o f“'* Sea area offshore Choshi City, Chiba Prefecture

-+ +Promising zone

* s & ,’
e .’ - ‘ ANRE and the Ports and Harbours Bureau will
o 1" ‘ immediately start preparations for organizing
& b, .},

the council under the Act and for

X ol government-led wind-conditions and
h\ Sea area offshore Enoshima Island, T, y geological research in the four areas.
c Saikai City, Nagasaki Prefecture

.y Sea area offshore Goto City, -+ +Promotion Zone
Nagasaki Prefecture

https://www.enecho.meti.go.jp/category/saving and new/saiene/yojo furyoku/index.html#shingi
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Offshore wind projects in Japan

Hokkaido I Hokkaido II
Akita I
180MW 722MW 1,000MW
E:ri:dﬁ::s in operation Hokkaido Il
General Akita I Akita VI 104MW
common sea D D 455MW 88MW
areas
Port areas D D \
. Aklta I Aomori I (3 areas)
# As the end of Aug 2019 540MW Akita VI
S5MW [ 800MW ]
500MW
Yagn;a;l\::hi AKita IV 480MW
1501MW Aomorl I (2 areas)
Klta-:;(b\;uwshu I [ sou ]
Aomori I
s0MwW
Kita-Kyushu I
2MW
Fukushima
14MW
Kita-Kyushu II
220MW
Chiba I
2.4MW
Saga
409MW
Shizuoka I Chiba II
Nagasaki II Nagasaki II 500MwW 370MW
22MW 247MW
Shizuoka I
650MW
Nagasaki I
gzmw Nagasaki V \
513MW
\ Wakayama
750MW

The capacity of projects

General common
Seéa areas

(FY)
2012

2013

2014

2015

2016

2017

2018

2019

under EIA procedures

Port areas

0.55 GW

12.58 GW

15

(Gw)
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Appropriate waste disposal of solar panel

O®Risk of neglect and illegal
dumping of waste solar panel

®5% of capital cost is deemed
as waste disposal cost under
FIT system

®Hazardous substances are
included
(e.g. lead, selenium)

®Hazardous information is not
delivered to waste disposer

®Valuable metal suitable for
recycling
(e.g. aluminum, silver)

X The deposit system for waste solar panel will
be developed based on the new bill.

¥

Introducing deposit system for waste disposal cost of solar panel

> All the solar PV more than 10kW

» 10-years’ external deposit by withholding method
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Future direction toward renewables as a major power source

Grid constraints

® Grid reinforcement based on cost-benefit considerations

® Maximum use of existing grid (“Connect and Manage”)
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Maximum use of grid - Japanese “Connect & Manage”

Previous grid operation New grid operation

T (For emergency use)

Installed (For emergency use) o

capacity “ Potentially
_________ L) — additional capacity

Operating
\l/ Thermal

@ Probabilistic evaluation of each generator(since April 2018)

@ Release the capacity by inter-tripping in emergency condition(partially introduced
since October 2018)

3 Grid access without grid enhancement with the conditions of curtailment(partially
introduced since January 2020)
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Investment Mechanism for resilient grid

B It is important to reinforce aging grid in order to improve resiliency.

B OCCTO is going to make the master-plan to enforce the construction and
extension of power grid system actively.

“Master-Plan”
by OCCTO* —

* Organization for Cross-regional Coordination
of Transmission Operators, JAPAN

m—

—

A

y

_|_

the Grid Building
By transmission businesses

Cross-regional Network Long-term Policy

Cross-regional Network Development Plan

3 Be

nefits

1 .Price Reduction

— Nationally burdened

2 .CO2 Reduction

3 .Stable Supply

- Locally burdened

[Wheeling Charge in whole country]

FIT surcharge <

[ Wheeling Charge in Local Area J

XFIT surcharge will be injected to grid enhancement based on the new

bill.
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