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Summary in October 2018
PV Highlights in Japan
Monthly PV Highlights in Japan ~October 2018~
Agency for Natural Resources and Energy (ANRE) under the Ministry of
Economy, Trade and Industry (METI) presented an intention to reduce the
purchase price of commercial PV systems which were approved in the initial
stage of the FIT program and have not started operation.
ANRE will strengthen safety regulations on < 50 kW commercial PV systems.
ANRE launched a portal site aiming to provide information on the Year 2019
issue.
The Ministry of the Environment (MoE) held the third meeting of the Study
group on the basic concept of Environmental Impact Assessments (EIA)
related to PV power generation facilities, etc. and generally agreed to apply
EIA to PV systems.
Organization for Cross-regional Coordination of Transmission
Operators, Japan (OCCTO) adjusted surplus renewable electricity in the
service area of Kyushu Electric Power for the first time among electric
utilities.
Kanagawa Prefecture will enter into the PV module joint purchase project to
promote the dissemination of PV power generation.
Nippon Sheet Glass Co., Ltd. determined the location to construct an
additional factory for manufacture of TCO glass for PV modules in the USA.
Tabuchi Electric Co., Ltd. concluded a contract on sponsor support of
third-party allocation of shares with Diamond Electric Mfg. Co., Ltd. as the
underwriter.
In January 2019, TMEIC will launch a 3,200-kW outdoor type inverter.
Chubu Electric Power Co., Inc. agreed on capital and business alliance
with Looop Inc., over utilization and service expansion of renewable energy.
Chugoku Electric Power Co., Inc. started priority application of N-1 power
source control to power sources connecting to extra high-voltage network.
Kyushu Electric Power Co., Inc. conducted output curtailment on the
mainland Japan for two consecutive weekends, on Oct. 13, 14, 20 and 21.
ENNET Corporation started full-scale offering of Green Menu, a plan which
realizes zero CO2 emission by electricity.
Namie Yatsuda Reconstruction Solar GK started construction of an
approx. 60-MW PV Power Plant in Namie Town, Fukushima Prefecture.
Fuyo General Lease Co., Ltd. announced that its consolidated subsidiary
Namie Sakai Solar GK started construction of an approx.. 60-MW PV power
plant in Namie Town, Fukushima Prefecture.
The Japan Economic Federation compiled a recommendation requesting
to accelerate efforts to make renewable energy a mainstream power source.
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RTS Monthly Perspective
After the formulation of the Fifth

energy in the viewpoint of citizens

Marrakesh, Morocco in November

Strategic Energy Plan, METI, since

based on living in harmony with the

2016, 48 countries expressed their

August 2018 onwards, has rapidly laid

local community by establishing liaison

intention to realize 100 % renewable

out the foundation to make renewable

groups with municipalities, etc. This

energy by 2030 to 2050. PV power

energy a mainstream power source in

discussion will play an important role in

generation is increasing its presence

the Subcommittee for Large-volume

the sound development of PV in Japan

as an economically efficient alternative.

Introduction of Renewable Energy and

in the future.

Next Generation Electricity Network.
Currently,

METI

accelerating

is
cost

working

on

reduction,

independence from FIT, and drastic
revision focusing on long-term stable
business operation. METI is also
making efforts for purchase price
reduction measures for PV systems
which have not started operation since
the early stage of the FIT program,
securement of safety, as well as
maintenance of business environment
to

stably

disseminate

renewable

Meanwhile,

The global PV market scale was 98
overseas,

GW in 2017, being led by China, US,

renewable energy introduction has

India and Japan as shown in Figure 1.

become a world trend due to the

In 2018, there is possibility of negative

enactment of the Paris Agreement.

growth due to temporary reduction of

More than 100 countries have set

the Chinese market caused by the

targets related to renewable energy in

market control measure by the Chinese

the Intended Nationally Determined

government and impacts of trade

Contributions

submitted

conflicts in India, etc. However, growth

voluntary by each country. At the 22nd

is expected in other regions, and the

Conference of the Parties (COP 22) to

global market in 2018 is estimated to

the United Nations Climate change

be in the range of 84 to 104 GW.

Conference

looking

(INDC)

(UNFCCC)

held

180

in

Left side: Annual (BAU scenario)
Right side: Annual (Accelerated scenario)

160

149

Actual Forecasts
Annual installed capacity (GW)

140

138
131

118

120
104

98

100

95

101

107

112

N. America
Africa

84

Middle East

76

80

C&S America

Eurasia
Europe

60
38

40
20

Oceania

49
31

30

2011

2012

41

Asia

17
6

8

2008

2009

0
2010

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

©RTS Corporation
Figure 1 Actual and forecast PV installed capacity by region (BAU scenario and accelerated scenario, DC-based)
Source: “2018 Edition Report on Overseas PV Markets” by RTS Corporation (September 2018)
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In the future, significant growth is
expected mainly in Asia such as in the
ASEAN countries, the Middle East,
Africa, and Latin American markets.
Cost reduction of PV is advancing and
Active PV installations are shifting from
developed countries, where the PV
market acted as a driver for replacing
existing power sources, to emerging
and developing countries, where PV
can contribute as a cheap and
enhanced power source. In developed

Middle East. Countries are exerting

and specific actions have already been

efforts

enhancement

carried out. It is time for the PV industry

in

power

measures

following

economic

to work together with the national

development

especially

in

government

Asia.

China and India, but also in many other

international deployment including not

countries. The expansion of PV

only installation of PV systems but also

installation in these countries is a great

operation

chance for Japan to deploy overseas

establishment of local community. This

its

is a challenge for Japan to globally

technologies

and

experiences

structure

an

organizational

and

program.

infrastructure based on knowledge,

busy with rapid installation expansion

such as rooftop installation, as well as

of the domestic market as well as

combination with storage batteries and

various measures caused by the

third-party ownership (TPO) models.

expansion, and overseas deployment

Meanwhile, in the Middle East and

had been insufficient. From now on, the

Latin

purchase

Japanese PV industry should also

agreement (PPA) below 3 cents/kWh

focus outside Japan, and enhance

has been reported in the tender of PV.

deployment in overseas markets. The

Due to the decrease of PV installation

Japanese

cost, large-scale PV power plant

especially work to acquire the Asian

installation plans through tenders are

markets that are familiar to Japan and

being announced in countries and

expected to grow rapidly. Western

regions around the world such as

companies and Chinese companies

ASEAN countries, Africa and the

are also focusing on these markets,

PV

industry
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should

quality

for

deploy

installation forms, mainly distributed PV

high

support

for

cultivated for 7 years under the FIT
The PV industry of Japan had been

power

prepare

Adoption of PV is advancing not only in

countries, interest is increasing in new

America,

and

energy

experience and technology that have
been cultivated in the domestic market
through the FIT program, and to make
money overseas. It will also greatly
contribute to “Infrastructure system
export strategy (FY 2018 revised
edition), a new export strategy of the
Japanese government. It is necessary
for the PV industry and the government
to work together and make PV system
including utilization and operation
technology as one of the main products
of high quality energy infrastructure
export.

RTS Trends Analysis on the Japanese PV Market
National Government

Local governments

The Ministry of Economy, Trade and

Movement towards establishment of

Industry (METI) held the 9th meeting

ordinances related to PV is active.

of the Subcommittee for Large-volume

Higashiizu

Introduction of Renewable Energy and

Prefecture approved an ordinance

Next Generation Electricity Network

related to PV facility installation project

and presented measures for projects

and Hamamatsu City of Shizuoka

which have not started operation,

Prefecture plans to expand the scope

aiming to curb the national burden. For

of

projects with the connection contracts

projects to construct PV power plants.

signed by July 31, 2016 which have not

Kobe City of Hyogo Prefecture

started operation over 4 years after

announced a proposal of ordinance

acquiring approval, purchase price

which includes regulations of locations

according to the timing of the start of

to install PV systems, and Sanda City

operation will be applied. The basic

of Hyogo Prefecture announced the

policy was unanimously approved, and

outline draft of an ordinance to make a

public comments have been invited

license system for installation of PV

from October 22, 2018. As for the

systems exceeding a certain capacity.

measures

Ueda City of Nagano Prefecture will

for

long-term

stable

business partnership with Looop on

Town

environmental

of

Shizuoka

assessment

generation, safety regulations will be

proceed

enhanced for PV systems with an

establishment of an ordinance that

output capacity of 10 to below 50 kW.

regulates location of constructing PV

METI

systems.

held

Procurement

a

meeting
Price

of

the

Calculation

Committee and conducted a hearing to
the industry organizations on setting a
purchase price for each renewable
energy power source.
The Ministry of the Environment
(MoE) held the third meeting of the
Advisory Committee related to basic
concept

on

environmental impact

assessment of PV facilities, etc. and
reached an agreement to introduce
environmental impact assessment to
PV, which had not been subject to the
environmental impact assessment. In
the future, specific requirements such
as capacity range, etc. will be
considered.

consideration

of

on

energy

renewable

utilization

and

expansion of services.
Industry trends
In the area of PV cells and modules,
Canadian Solar Japan K.K. and
Suntech Power Japan Corporation
started sales of new high output
products

using

high

performance

single-crystalline silicon (si-Si) PERC
solar cells and new wiring technology.
Overseas manufacturers are actively
working on expansion of sales in the
Japanese market such as Hanwha
Q-CELLS Japan Co., Ltd. that
established a new sales office. Solar
Frontier K.K. set a significant cost
reduction

target

to

enhance

competitiveness, and will drastically
review the manufacturing process in its
main factory. The company plans to
start

mass

production

of

next

generation PV modules in the end of

Electric utilities

2019.

Kyushu Electric Power Co., Inc.

In the area of inverters, TMEIC will

conducted the first output curtailment of

start sales of outdoor inverter with a

renewable energy in the mainland of

capacity of 3,200 kW from January

Kyushu Region on October 13 and 14,

2019. Tabuchi Electric Co., Ltd.

2018.

was

concluded a contract related to sponsor

conducted since surplus supply of

support of third-party allocation of

power was expected due to the

shares with Diamond Electric Mfg. Co.,

decreasing

in

Ltd. as an underwriter. Of the procured

autumn as well as increasing PV

3 billion Yen ($ 26.5 million), 1.3 billion

generation output caused by the sunny

Yen ($ 11.5 million) will be allocated to

weather in the whole Kyushu region.

structural reform such as impairment of

Output curtailment was conducted 2

manufacturing

weeks in a row on October 20 and 21,

million Yen ($ 7.51 million) for capital

2018. Efforts to conduct bare minimum

investment, and less than 850 million

and adequate output curtailment will be

Yen ($ 7.51 million) for operating

made in the future. Chubu Electric

capital.

Output

curtailment

electricity

demand

Power Co., Inc. went into capital
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facilities,

etc.,

850

In the area of storage batteries,

Nichicon Corporation developed high

operation and maintenance (O&M)

Sharp Corporation plans to construct

output/ large capacity power storage

service may also occur due to recent

PV power plants in two sites with a

system

troubles such as wind damages and

total capacity of 98 MW in Vietnam.

for

public/

industrial

applications and aims sell 100 units in
2

years.

Mitsubishi

Electric

Corporation developed an energy
management technology that combines
storage facility of electric vehicles and
PV, etc. ELIIY Power Co., Ltd., in
partnership with 9 domestic companies
including

TEPCO

Holdings

and

Kansai Electric Power Co., Inc.
(KEPCO), started a demonstration test
to establish a large-scale virtual power
plant (VPP).
In the area of housing, Misawa Homes
Co. Ltd. started sales of rental housing
that

can

integrate

PV

systems

effectively and correspond to ZEH.
Okinawa

Co-op

Energy

started

accepting applications for installation of
residential PV systems with no initial
cost. The systems will be owned by the

flood damages.

In the area of Power Producer and

PV installation trends

Supplier (PPS), TRENDE will start an

Cumulative PV approved capacity as of
end of March 2018 was 70.2 GW, of
which 38.9 GW started operation, and
the total start of operation rate
increased to 55 %. By capacity, ≥ 2
MW range had the largest approved
capacity of 24.4 GW, but the start of
operation rate was the lowest of 22 %.
Looking at the approved capacity and
start of operation rate by fiscal year, the
start of operation rates for 40 Yen/kWh
(35.4 cents/kWh), 36 Yen/kWh (31.8
cents/kWh),

32

Yen/kWh

(28.3

cents/kWh) projects were 77 %, 51 %
and 41 %, respectively and there still
remains many projects which have not
started operation.

electricity price plan exclusive for next
generation power storage systems.
ENNET Corporation started full-scale
offer of a plan to realize zero emission
of CO2 from electricity. Enechange
went

into

capital

and

business

partnership with 7 companies including
Showa

Shell

Sekiyu

K.K.

Sumitomo Corporation. The company
aims to accelerate deployment of retail
sales platform service and to prepare
for future listing. Tokyo Gas Co., Ltd.
renewed

its

management

target fiscal year. Anticipating the
dissemination of distributed energy, the
company will start power purchase
service

for

PV

systems

company for 15 years after installation,
and the residents can use electricity for

An increasing number of large-scale

will be terminated.

about 2 Yen/kWh (1.77 cents/kWh)

PV projects are starting operation in

cheaper than the conventional cost.

Japan. Minami Soma Kawabusa

PV business support service

From the 16th year onwards, the

Power

residents own the systems, and the

operation of a 14.3-MW PV power plant

surplus electricity will be bought by the

in Minami-Soma City of Fukushima

company at a market price.

Prefecture, and Crystal Clear Energy

PV price trends

LCC started operation of an about

As for the cost of residential PV
systems, the decreasing trend is
continuing overall, although stagnation
is seen in some areas. As for industrial
PV systems, there are some opinions
expecting increase of cost related to
design and mounting structure in the
future due to partial revision of the
Interpretation of Technical Standards of
Electric Facilities from October 2018.
Furthermore, price revision of property
insurance

and

cost

increase

of

13.9-MW

PV

Shichikashuku

LLC

power
Town

started

in

Miyagi

Prefecture. Fuyo General Lease Co.,
Ltd. started construction of an about
60-MW PV power plant in Namie Town
of Fukushima Prefecture, and plans to
start operation in October 2020.
Construction

plans

were

also

announced. In Japan, Sinnippou, inc.
will add about 13 MW to its 11 MW
power plant and establish a 24-MW
power plant in Makinohara City of
Shizuoka Prefecture. As for overseas,
5

power

purchase period under the FIT program

plant
of

plan

“GPS2020” that sets FY 2020 as the

PV power generation business

Generation

and

NPC Incorporated will start a service
that analyzes data such as generation
amount, etc. of MW-scale PV power
plants. The price of a service for 20 30 MW PV power plants will be several
hundreds of thousand Yen ($ several
thousand) per analysis, and for PV
power plants with a capacity of 100
MW or more, the price is expected to
be over 1 million Yen ($ 8,840).
Sumitomo Electric Industries, Ltd.
announced that the installation of PLC
string monitoring equipment for PV
power plants reached 7,000 units.
Delta Electronics, Inc. developed a
next generation IoT/ AI smart home
management system. By combining the
system with a hybrid PV system that

accomplishments of research and

3-junction solar cell and conversion

production and local consumption of

development

related

efficiency of 29 % for III-V compound

energy within households are achieved

improvement

and

and ZEH can be easily realized.

process of perovskite solar cells and

the

company

developed,

local

Daiwa Securities Group will dig
deeper in the field of renewable energy
and infrastructure, and raise the
operational assets balance to 100
billion Yen ($ 884 million), which is
about 5 times more than the current
of

efficiency

manufacturing

III-V compound PV. Kyoto University

Financial issues

amount

to

balance.

Asian

Development Bank (ADB) approved a
PV system installation project in
Mongolia as a project utilizing the
Japan Fund for the Joint Crediting
Mechanism (JFJCM). ANA Holdings
issued green bonds for the first time in
the world as an airline company, and
plans to install environmentally friendly
facilities such as PV systems and LED
lighting in its training facility that is
under construction.
Technology and R&D trend
There were many announcements from
academia and companies on the

and Japan Advanced Institute of
Science

and

Technology,

etc.

announced a new film deposition
technology of perovskite solar cells.
Toin

University

achieved

solar

of

Yokohama

cell

conversion

efficiency of 21.3 % utilizing low
temperature

process.

Toshiba

Corporation received approval from
the academic papers as the world’s
number one conversion efficiency for
two types of perovskite PV modules
that the company is developing under
the development project of NEDO. As
for III-V compound high efficiency PV,
the National Institute of Advanced
Industrial Science and Technology
(AIST) achieved conversion efficiency
of 22.1 % for GaAs solar cell that
utilizes

high

speed

deposition

technology called the “HVPE process”.
The University of Tokyo achieved
conversion efficiency of 28.2 % for
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and quantum dot tandem solar cell.
In the area of system technology,
demonstrations of energy operation
technology including renewable energy,
storage batteries and electric vehicles
(EV) are being carried out jointly by the
industry, academia and government.
The University of Tokyo, jointly with
Nihon Unisys, Ltd., Kansai Electric
Power Co., Inc. (KEPCO) and MUFG
Bank, Ltd., started a demonstration
research on a new system that can
decide trade price and directly trade
surplus

PV

blockchain

power

by

technology.

TELEGRAPH

AND

utilizing
NIPPON

TELEPHONE

WEST CORPORATION, jointly with
NTT SMILE ENERGY CO., LTD. and
Nissan Motor Co., Ltd., will utilize PV,
storage batteries, EV, AI, etc. in office
buildings, and start a demonstration
experiment aiming for reduction of
energy cost and CO2 emissions from
December 2018.

RTS Monthly Focus
1. Public comments concerning responses to PV systems which have not started operation
<Key points>
 The Ministry of Economy, Trade and Industry (METI) presented responses to PV projects which have not started
operation based on discussions up to this point
 Additional measures plan to be implemented on projects without deadline for starting operation and have not start
operation for a long time after approval, because it goes against the purpose of the FIT Act, which is designed to
introduce renewable energy and reduce public burden in a compatible way.
 It was proposed that purchase price will be applied not at the time of approval, but at the time of starting operation, and
in addition, a measure to secure starting operation at an early stage was proposed
 The proposal was approved unanimously and public comments were promptly invited. The deadline for submitting
opinions is Nov. 21, 2018. It is expected that many opinions will be submitted from project developers

August 29,
2018

7th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next
Generation Electricity Network
The situation of operation of PV projects (10 kW or more) which have been approved by FIT (by fiscal year) was reported
Approved capacity: 65.4 GW, In operation: 32.6 GW, Not in operation: 32.8 GW (as of the end of Dec. 2017)

Analyzing factors of PV projects which are not in operation, and sharing the recognition that a strict response is necessary

October 15,
2018

9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next
Generation Electricity Network
Presenting responses to reduce public burden by approved projects




Projects without deadline for starting operation and have not started operation for a long time
after approval, because are against the purpose of the FIT Act, which is designed to introduce
renewable energy at a maximum and reduce public burden in a compatible way
Purchase price will be applied not at the time of approval, but at the time of starting operation
A measure to secure starting operation at an early stage was proposed

Details concerning conditions that are subject to the new measure and outline of conditions to secure the current purchase price
were presented
Some minor indications were made, but the basic policy was approved unanimously
October 22,
2018

Start of inviting public comments

Opinions were invited on the proposed ministerial ordinance which will revise a part of the ordinance for
enforcement of the Act on Special Measures Concerning Procurement of Renewable Energy Sourced Electricity
by Electric Utilities (Renewable Energy Act)
Presenting some specific examples concerning the conditions of securing the current purchase price
It is expected that many opinions will be submitted by project developers
Deadline for submitting opinions: November 21, 2018

Figure 1 Movements concerning responses to PV projects which have not started operation
Source: Materials of the 9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next Generation
Electricity Network (October 15, 2018) and public comment materials, compiled by RTS Corporation
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<Key points 2>
 Subjects of new measures are projects which have not started operation with the connection contracts signed by July
31, 2016 (without a deadline for starting operation)
 The projects without a deadline for starting operation were not given the right to endlessly delay the operation, but
were expected to start operation at an early date
 FY 2012 - 2014 approved (40 Yen, 36 Yen, 32 Yen) projects with a total capacity of 11 - 17 GW are subject to the
measure this time
 The measures will be applied to the projects that have not started operation for 4 years or more after approval, and
the applicable fiscal year will expand annually by one fiscal year. FY 2015 approved (29/27 Yen) projects will be
added in FY 2019
Projects which have not started operation
Signing date of connection contract

Until July 31, 2016

On and after August 1, 2016

Deadline for starting operation

None

3 years

Change of PV modules

×

〇

Not subject to
measures*

Subject to measures

* Observe whether operation is being started at an early date with the 3-year
deadline for starting operation and consider responses as needed

Projects that have not started operation for 4 years or
more after approval are subject to the measures

Projects that are participating in the tender process to secure
the grid connection capacity are not subject to the measures
(because connection contracts have not been signed)

Applicable fiscal year will expand annually by one fiscal year
Fiscal year of approval

Current

1 year later

2 years later

FY 2012 (40 Yen/kWh)

〇

〇

〇

FY 2013 (36 Yen/kWh)

〇

〇

〇

FY 2014 (32 Yen/kWh)

〇

〇

〇

〇

〇

FY 2015 (29/27 Yen/kWh)
FY 2016 (24 Yen/kWh)

〇

Total capacity of projects applicable to the measures is approx. 11 - 17 GW
Figure 2

Projects that have not started operation and are subject to the new measures

Source: Materials of the 9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next Generation
Electricity Network (October 15, 2018), compiled by RTS Corporation
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<Key points 3>
 Application for starting grid connection construction will be set as a procedure for operation and the day power
transmission and distribution business operators receive the application for starting construction without any
inadequacy will be the standard point of setting the purchase price
 Requirements for application for starting construction are to have the rights to use the land, to have the necessary
approval, etc.
 If the application for starting construction is received without inadequacy by March 31, 2019, the current purchase
price (40 Yen, 36 Yen, 32 Yen) will be sustained and a deadline for starting operation (1 year) will be set from April 1,
2019
 If the application for starting construction is received without inadequacy between April 2019 and March 2020 (FY
2019), the purchase price will be reduced to 21 Yen and a deadline for starting operation (1 year from the day the first
application for starting construction was received) will be set
 If the project has not started operation by the deadline for starting operation, the purchase period will be shortened for
by the exceeding period
Position the procedure for operation clearly
Power producers

Apply for starting grid connection construction to power transmission and
distribution operators
At least the following requirements must be satisfied at the point of applying for starting
construction
 The rights to use the land have already been obtained (adjustments with the owner of the
land has been finished)
 Approval for implementing projects (developing forests, converting farmland, etc.) has
already been obtained
 If environmental assessment is necessary by ordinance, it has been completed
 There is no change to the PV project business plan after applying for starting construction

Power transmission
and
distribution
operators

Receive the application for starting construction without inadequacy

Standard
point for
application

The nearest “scheduled date of starting interconnection” will be decided mechanically by only at the convenience of the grid side

Cases where the current purchase price (40 Yen, 36 Yen, 32 Yen) is secured
The date when
application for starting
construction was
received without

Deadline for starting operation:
1 year for April 1, 2019

Expected that the purchase
period will be shortened by the
exceeding period*

1 year

Cases where the purchase price with be changed** to 21 Yen
The date when application
for starting construction
was received without
inadequacy

March 31, 2019

1 year from the date when the first
application for starting construction
was received

1 year

* Decided by discussions made by Procurement Price Calculation
Committee
** Apply the purchase price of 2 years before the date the
application for starting construction was received

Figure 3 Judgement on applying the purchase price at the start of operation
Source: Materials of the 9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next Generation
Electricity Network (October 15, 2018) and public comment materials, compiled by RTS Corporation
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<Key points 4>
 It is estimated that the deadline for submitting the application for starting grid connection construction for FY 2018 will
be late Jan. 2019. The official deadline will be decided after the public comment and will be announced
 To sustain the current purchase price, it is necessary that the application for starting construction will be submitted by
the deadline
 If the content of the application for starting construction differs from the reality or there were necessary changes, etc.,
a new application for starting construction is required
 In such cases, the date of application for starting construction will be changed to the date when power transmission
and distribution operators received the new application for starting construction and it will not be possible to sustain
the current purchase price
Deadline for submission will be advanced by
about 2 months
Application was made by the
deadline
The date when application
for starting construction was
received without inadequacy

Application for starting
construction

The current purchase
price will be sustained

Deadline for
submission
Application was NOT made
by the deadline

Received date is after Apr. 2019

The purchase price will be
reduced to 21 Yen
The date when application
for starting construction
was received without
inadequacy

Application for starting
construction

Late Jan.
2019

The official deadline will be
decided after the public
comment and will be
announced

End of Mar.
2019

Cases where a new application for starting construction will be required





Cases where the content of the received application for starting construction differs from the reality
Cases where there are changes necessary in the content of the application for starting construction
Cases where the scheduled date of starting interconnection decided by power transmission and
distribution operators needs to be changed (not including the cases where power transmission and
distribution operators try to change the date due to the reason on the grid side)
Cases where PV project business plan is changed

The date of application for starting construction will be changed to the date when power transmission and
distribution operators received the new application

Even if the first application for starting construction meets the deadline, from the reasons above, if it is
necessary to make a new application, it would not be possible to sustain the current purchase price
Deadline for submitting applications for starting grid connection construction and cases where it is necessary to make a
new application
Source: Materials of the 9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next Generation
Electricity Network (October 15, 2018) and public comment materials, compiled by RTS Corporation
Figure 4
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<Key points 5>
 As other items, for enhancement of information disclosure, addresses and telephone numbers of approved
businesses (excluding individuals) were added to the items to be disclosed
 In case the shared construction cost is not paid within one month, it will be amended to “cancel” the connection
contract
 New installations, etc. of “PV + storage batteries” will be subject to approval of change. In case of installation on the
DC side, generated electricity is sold on condition that power is metered and sold outside the FIT framework
 Other items will be enforced on the issue date of ministerial ordinance and announcement (expected to be in
December 2018)
 It was reported that replacement of residential PV systems will not be eligible for the power purchase under the FIT
program
Other items
Information
disclosure

Addresses and telephone numbers of approved businesses (excluding
individuals) were added to the items to be disclosed
In case the shared construction cost based on connection contract is not paid
within one month after signing connection contract (when participating in the
tender, one month from the date of approval)

Reasons for
which electric
utilities can
refuse to sign
specific
contracts

After change

Present
Connection contract can be
cancelled



Storage batteries,
etc.




Connection contract will
be cancelled

For biomass generation, in cases where agreement is not reached on setting
the biomass ratio at the time of approval as the upper limit of monthly
purchase under the FIT program
For biomass power plants using types of biomass belonging to multiple
categories, in cases where agreement is not reached on setting the biomass
ratio x 1.2 (20 % plus) by category at the time of approval as the upper limit of
monthly purchase under the FIT program
New installation, etc. of “PV + storage batteries” is subject to approval of
change
In case of DC side installation, generated electricity is sold on condition that
power is metered and sold outside the FIT framework. In other cases, the
purchase price will be reduced to the latest one.

Other items will be enforced on the issue date of ministerial ordinance and
announcement (expected to be in December 2018)
Deadline for submitting public comments: November 21, 2018
Minimum period of considering opinions (2 days for 10 or fewer opinions, 14 days for 101 of more
opinions)
Items reported
at the council

Replacement of residential PV systems will not be eligible for the power purchase
under the FIT program. Approval cannot be obtained with the same address by
changing PV modules after the termination of the purchase period

Figure 5 Other items of public comments and items reported at the council
Source: Materials of the 9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next Generation
Electricity Network (October 15, 2018) and public comment materials, compiled by RTS Corporation
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2. Updates on the Subcommittee for Large-volume Introduction of Renewable Energy and
Next Generation Electricity Network
<Key points>
 The Ministry of Trade, Economy and Industry (METI) showed the direction of responses for renewable energy to
become a responsible and stable long-term power supply
 Efforts shall be reinforced in three perspectives: 1) ensuring safety, 2) coexistence with local community and 3)
appropriate disposal
 As for installed PV systems of 10 to 50 kW, conformity to the technological standard based on the Electric Business Act
will be confirmed, reports will be collected and on-site inspection will be conducted to questionable projects. Strict
measures will be taken when necessary
 As for PV systems of 10 to 50 kW that will be newly installed from now on, specifications for components and
installation methods that are necessary to meet the technological standard will be set as a rule
 Discussion on re-examination of technological standard for installation of PV systems on slopes is scheduled to start
before the end of 2018
 Strict measures shall be taken to the breach of obligation to put up signs and fences
 Liaison meeting will be established for nationwide sharing of advanced regional efforts

Direction of responses to secure long-term stable business operation

Coexistence with local
community

Ensuring safety
1. Confirming conformity to
technological standard

Installed

4. Controlling the projects
breaching obligation to put
up signs and fences

10 - 50 kW

- Inquiries and on-site inspection for questionable projects
- Strict measures shall be taken when necessary
(Guidance, improvement order, approval cancellation)

2. Setting “specifications”
as a rule

- Reminding before the end of 2018
- Show examples of appropriate and inappropriate
fences
- Verbal guidance and on-site confirmation when
necessary
- Strict measures such as collecting reports, on-site
inspection, guidance, improvement order,
cancellation of approval, etc. shall be taken

New
installation
10 - 50 kW

Performance rule, defined based on technological standard
 Specification rule

3. Re-examining standard
for installation on slopes

5. Establishing liaison meeting
to share advanced cases by
municipalities

New
installation

Technological standard for installation of PV system on slopes
that are not designated under the Act on Prevention of
Disasters Caused by Steep Slope Failure shall be re-examined
(Consideration will start before the end of FY 2018)

Appropriate
disposal

Installed

New
installation

- Nationwide sharing of advanced regional efforts
- Commercialization of renewable energy business that
is rooted in local community
- Establishment of maintenance framework
and so on

To be discussed since concerns over PV module disposal are becoming evident

Necessary for renewable energy
to become responsible and long-term stable power source

Figure 1

Direction of responses for securing long-term stable business operation

Source: Materials of the 9th meeting of the Subcommittee for Large-volume Introduction of Renewable Energy and Next Generation
Electricity Network (October 15, 2018), compiled by RTS Corporation
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3. Updates on approval of PV project business plans
<Key points>
 Information on approval of PV project business plans for ≥ 20 kW PV systems as of August 31, 2018 was released
 335,164 projects with a total capacity of 53.30 GW were approved, a 0.83 GW increase from a month earlier
 The majority of the newly approved projects is estimated to have been applied in FY 2018, and except for ≥ 2 MW PV
systems which are subject of the tender from FY 2017, a certain amount of new applications have been approved
 By capacity range, project business plan approval of ≥ 2 MW PV systems was the largest with over 20 GW, followed by
20 to 50 kW range with almost 13 GW

1,000

Power generation capacity (cumulative) (MW)

Power generation capacity (cumulative)

900

Difference from the previous month
20,000

800
700

15,000

600
500

10,000

400
300

5,000

200
100

0

Power generation capacity difference from the previous
month (MW)

25,000

0

Figure 1

Power generation capacity of projects that acquired approval for PV project business plans
as of August 31, 2018 (by capacity range)
* Information on applications for approval of new projects or changes submitted in printed form as well as notifications is
as of July 31, 2018 and is expected to be updated later
Table 1

Numbers and capacity of PV projects which acquired project business plan approval as of August 31, 2018
(by capacity range)
20 - < 50 kW

50 - < 500 kW

500 kW –
< 1 MW

1 - 2 MW

≥ 2 MW

(Unit: MW)
Total

Power generation
capacity

12,988

3,969

4,483

11,210

20,646

53,296

No. of projects

304,703

15,506

6,483

7,364

1,108

335,164

Source: Materials from METI, compiled by RTS Corporation
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4. Updates on discussions at the Working Group on Grid Connection of Renewable Energy
<Key points>
 For the tender process to secure the grid connection capacity in the northern Tohoku, bids were made for 7.92 GW of
projects, which is above the possible grid connection capacity (3.5 to 4.5 GW). Based on the new tender scheme, those
who wish to have priority grid connection will be decided, which will be notified to the applicants on November 30, 2018.
 Kyushu Electric Power reported the status of preparations for output curtailment of renewable energy on the mainland
Kyushu region. The Working Group on Grid Connection of Renewable Energy judged that the preparations are made
without problem and approved that Kyushu Electric will continue the preparations for implementation.

Status of tender process to secure the grid connection capacity
in the northern Tohoku area
9

Majority of bidding capacity
is wind power generation

8

54
7.86 GW

Capacity of applications
Bidding capacity

Capacity (GW)

7
6

26
4.76 GW

173
4.41 GW

5
89
2.76 GW

4
3
2

41 applications
1.65 GW

73
1.47 GW
41
0.12 GW

23
0.28GW

1
0
PV

On-shore wind

Total bidding capacity (7.92 GW)

Off-shore wind

＞

Other

Possible grid connection capacity (3.5 - 4.5 GW)

- Based on the new tender scheme, those who wish to have priority grid connection will be decided
- The decision will be notified to the applicants on November 30, 2018
Responses to output curtailment of renewable energy in the Kyushu region
Expecting that it will become highly possible to conduct output curtailment of renewable energy in
the mainland Kyushu region in mid. October 2018 onwards when the electricity demand
decreases, Kyushu Electric reported the status of preparations for conducting output curtailment.
Sure management of
priority dispatch rule
Notification to RE power producers
subject to output curtailment

Reduction of thermal power output, use of pumped
storage generation and interconnection lines, etc.
Notification by direct mail (DM) to the following:
Those under former rule (30-day): ca. 2,000
Those under designated rule (unlimited): ca. 22,000

- FY 2017: Total 6 times, FY 2018: Aug. 25, 2018
- Contact individually to those who have not received
information, to heighten the ratio of receiving information
The Working Group checked the status of preparations for conducting output
curtailment and approved to continue the preparations for implementation

Implementation of training on
transmitting information

Figure 1

Status of tender process to secure the grid connection capacity in the northern Tohoku area and responses to output
curtailment of renewable energy in the Kyushu Region
Source: 7th meeting of the Working Group on Grid Connection of Renewable Energy (October 10, 2018), compiled by RTS
Corporation
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5. Establishment of the Study group for examining a new electricity platform utilizing the
next generation technologies
<Key points>
 Study group for examining a new electricity platform utilizing the next generation technologies was established as a
private study group of the Electricity and Gas Industry Department of the Agency for Natural Resources and Energy
(ANRE), under METI
 The issues concerning electricity networks are becoming diversified and complicated; the sluggish demand for the grid,
improvement of resilience including responses to large-scale disasters, responses to make renewable energy a
mainstream power source, etc.
 The study group plans to examine a new electricity platform by acquiring the latest knowledge of technologies and the
new business, inviting experts from the fields other than electricity.
September 5, 2018
The establishment of

the Study group for examining a new electricity network

was announced

The establishment was postponed to respond to the Hokkaido Eastern Iburi earthquake
As the necessity to examine responses to large-scale disasters was confirmed, the
name of the study group was changed
October 9, 2018

The Study group for examining a new electricity platform utilizing
the next generation technologies

was established

The issues of electricity networks are getting diversified and complicated






Lowering income due to the sluggish demand for the grid
Full-scale measures against aging grid facilities
Improvement of resilience including responses to large-scale disasters
Responses to make renewable energy a mainstream power source, etc.

The examination will be conducted based on the latest knowledge of technologies and the new business,
inviting experts from the fields other than electricity
1. Stable supply: Improvement of supply and demand management by introducing IoT to the grid and utilizing

data

2. Environmental adaptation: Realization of low-carbon environment with new distributed resources such as EV

and storage batteries
3. Economic Efficiency: Diverse/ low-cost power supply through the new business such as aggregation and P2P
Contribution to the improvement of 3E

A new platform is necessary to support the realization of the goal, including the improvement of existing
electricity networks
Examples of the issues which should be examined
 Further improvement of 3E and contribution to electricity networks with technological progress, and possibility
of the new business models
 The ideal new electricity network business which corresponds to technological progress, etc.
Figure 1: The backgrounds, etc. of the establishment of the Study group for examining a new electricity platform utilizing the next
generation technologies
Source: Materials of the 1st meeting of the Study group for examining a new electricity platform utilizing the next generation
technologies (October 15, 2018), compiled by RTS Corporation
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6. Reactions of listed companies and funds to the output curtailment of renewable energy
implemented in the Kyushu mainland
<Key points>
 Kyushu Electric Power conducted output curtailment of renewable energy on the weekends of October 2018, for the first
time in the Kyushu mainland
 After the review on the day of implementation, the amounts of output curtailment were designated as follows: 0.43 GW
on Saturday, October 13, 0.71 GW on Sunday, October 14, 0.70 GW on Saturday, October 20 and 1.18 GW on Sunday,
October 21
 The listed companies and funds which operate PV power plants to which the output curtailment was applied announced
that the impacts of the output curtailment on their earnings forecasts are small and within the range of expected risks
Details of the output curtailment order in the Kyushu mainland (reviewed on the day of implementation)
14
GW

RE output curtailment

13

Renewable energy
Thermal power, etc.

12

External transmission
Pumped storage, etc.

11

Area demand

10

- Area demand with maximum
surplus electricity
- Maximum use of pumped
storage power plant
- Maximum use of Kanmon
transmission line
- Maximum curtailement of
thermal, etc. under rules for
priority dispatch
- Outlook based on weather data
of 5:00AM of the day

9

8

7
Hours of
RE output curtailment
9:00 to 16:00

6

5
Demand

Supply

Oct. 13, 2018





Demand

Supply

Demand

Oct. 14, 2018

Supply

Oct. 20, 2018

Demand

Supply

Oct. 21, 2018

The actual supply and demand on Oct. 13 and 14 were officially announced and the designated amounts of the output
curtailment were 0.32 GW and 0.54 GW, respectively.
The actual supply and demand on Oct. 20 and 21 were not officially announced (as of November 1, 2018).
As of the end of August 2018, the amounts of grid-connected renewable energy are 8.07 GW for PV and 0.5 GW for
wind power generation.
RENOVA

Infrastructure
Fund

Published a press release on October 22 and announced that the impact of the output
curtailment conducted on October 20 and 21 was as small as 0.1 % of the annual planned
electricity sales amount of all the PV power plants which RENOVA operates. The impact was
within the range of expected risks.



The output curtailment has no impact on the assumed operation status (distribution of
profits).
The impact of the output curtailment conducted on October 20 and 21 was as small as
0.37 % of the assumed power generation amount of the entire portfolio (Canadian Solar
Infrastructure Fund, Inc.).

Figure 1: Details of the output curtailment order in the Kyushu mainland (reviewed on the day of implementation) and reactions of
listed companies and funds
Source: Materials of the 17th meeting of the Working Group on Grid Connection of Renewable Energy (October 10, 2018), compiled
by RTS Corporation
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Monthly PV Photo Gallery
PV System for Shopping Mall
(AEON MALL Zama PV System, Kanagawa Prefecture)
Location:
2-10-4, Hironodai, Zama, Kanagawa Prefecture

Generation Capacity:
1 MW

PV Module:
Mitsubishi Electric

Start of Operation:
March 16, 2018

Overview:

PV system in AEON MALL Zama

PV modules installed on the wall of the parking building (1)

Solar Wall
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A Japanese retail giant AEON opened AEON MALL
Zama in March 2018. It deploys eco-friendly
shopping malls called ‘Smart AEON’ stores since
2013 as a way to reduce CO2 emissions in large
stores. The three-story new shopping mall has the
architectural area of 110,000 m2 and 160 shops,
with a parking capacity of 2,500 cars. 1 MW of PV
modules are installed on the rooftop and the wall of
the mall as well as on the rooftop of the parking
building, which generate clean power, equivalent to
the electric consumption of 300 standard
households. The mall utilizes a part of former site of
Zama Factory of Nissan Motor, which started to
operate in 1964. Based on ‘Hironodai 2-chome
district development plan’ formulated by Zama City
Council in 2013, the mall is designed to be a place
for dissemination of advanced automobile
technologies, as well as a place to realize a zero
emission society where people gather. AEON has
joined RE100 as Japan’s first major retail company
and set a goal that 100 % of requisite power in its
business operation would be switched to renewable
energy by 2050. Moreover, AEON delight, which
engages in the electricity business in AEON group,
plans to deploy a business from FY 2019 that
procures electricity from regional renewable energy
generation facilities and sells electricity to
consumers including AEON stores. Using this
scheme and cooperating with municipalities, AEON
plans to shift electricity consumed at each store to
renewable energy of local production for local
consumption.

PV modules installed on the wall of the parking building (2)

PV modules installed on the wall of the parking building (3)

PV modules installed on the wall of the parking building (4)

Remote view of PV system (1)

Remote view of PV system (2)

PV modules installed on the slope for the parking structure

Wall-mounted PV modules for the shopping mall (1)

Wall-mounted PV modules for the shopping mall (2)

(Photographs: ©RTS Corporation)
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Topics from Japan
METI held the 38th meeting of the Procurement Price
Calculation Committee and started to calculate future
purchase prices based on the FIT program. While the drastic
reviews of the FIT Act at the end of FY 2020 are approaching,
METI pointed out the necessity of achieving consistency, as
a common issue for each power source, in deciding
purchase prices from FY 2021 onwards. Based on the fact
that six years have passed since the current Internal Rate of
Return (IRR) standard was established, METI also proposed
to review funding costs, etc. in line with the actual conditions.
By power source, METI will consider moving forward the
achievement of the price target of the power generation cost
of commercial PV systems, which it previously aimed at
reducing to 7 Yen/kWh (6.19 cents/kWh) by 2030. METI will
also discuss expansion of the coverage of the tender
scheme which is currently applied to ≥ 2,000 kW systems
only.

1. Government
The national government announced that Indian Prime
Minister Narendra Modi and Japanese Prime Minister Shinzo
Abe held a summit conference and confirmed their
collaboration on “free and open strategy for the Indo-Pacific
region,” a broader diplomacy strategy set by the national
government. As for economic cooperation, they confirmed a
wide-range collaboration in such fields as environment,
medicine and healthcare in addition to industrial
infrastructure, and signed 26 MOUs and documents. In the
environmental field, Japan’s accession to the International
Solar Alliance (ISA), a global platform for promoting solar
energy expansion led by India, was also decided.
☼ Agency for Natural Resources and Energy (ANRE)
under the Ministry of Economy, Trade and Industry
(METI) held the ninth meeting of the Subcommittee for
Large-volume Introduction of Renewable Energy and Next
Generation Electricity Network and decided to reduce the
purchase price of commercial PV systems which acquired
FIT approval between FY 2012 and FY 2014 and have not
started operation for a long time. When applications for grid
connection works are accepted by the end of March 2019,
the current purchase price is maintained, but when accepted
in or after April 2019, the purchase price of fiscal year two
years before is applied.

☼ ANRE launched a portal site aiming to provide
information on the Year 2019 issue, a year when the
purchase period of the surplus power purchase program for
residential PV systems will expire. In and after November
2019, or 10 years after the start of the program in November
2009, the number of power generation facilities whose
purchase period will end is expected to reach 530,000
systems with a capacity of 2 GW during 2019 and 1.65
million systems with a capacity of 6.7 GW by 2023. The
portal site offers various options such as self-consumption of
PV systems in combination with electric vehicles (EVs) and
storage batteries as well as the sales of surplus electricity
via free contracts and one-on-one contracts. ANRE also
plans to post information on the electric utilities wishing to
purchase electricity from households after the end of
purchase period on the site.

☼ ANRE will strengthen safety regulations on < 50 kW
commercial PV systems since some cases that make an
impact on surrounding environment such as collapse of PV
modules occurred due to a series of natural disasters. For
PV systems with an output of 50 kW or more, the current
scheme obliges power producers to appoint chief electrical
engineer and to submit a notification of construction work
plan. For < 50 kW PV systems, the obligation is limited to
compliance with the technical standards based on the
Electricity Business Act. However, ANRE decided to
strengthen the regulations on these small-scale facilities to
ensure disaster-resilient and stable power sources. It
specifies facilities that may have a problem in compliance
with the technical standards, collects reports, and conducts
on-site inspection. ANRE also offers guidance and issues
orders for improvement as necessary, and in case of any
violation of the regulations, it will impose a fine and cancel
the FIT approval.

ANRE held the 25th meeting of the Working group for
reviewing the scheme under the Electricity and Gas Basic
Policy Subcommittee of the Advisory Committee for Natural
Resources and Energy (ACNRE) and started to work on
detailed design concerning non-FIT and non-fossil
certification trading. The secretariat sorted out approval
procedures in issuing non-FIT and non-fossil certification. As
for facility approval, non-FIT and non-fossil power sources
should newly go through the process. Management and
tracking of attribute information such as the type of power
source and the name of power plant corresponding to
non-fossil certification, and the location of power plants will
be included in the agenda. As a scheme for tracking
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information, ANRE will establish an information infrastructure
system in the expense sharing coordinating body.

2. Local governments

METI will hold the first meeting of the “Study Group on
Encouraging Japanese Companies to Address International
Initiatives on Climate Change” and formulate a guidance to
comply with the international standards such as the GHG
Protocol. METI intends that Japanese companies engaging
in decarbonization receive appropriate assessment and
attract funds from foreign investors and thus promotes
measures against global warming and renewable energy in
Japan. In the international initiative, METI recommends the
GHG Protocol formulated by the private sector as the
standards for calculating and reporting GHG emissions.
However, since there is some difference between the
emission calculation method in Japan and GHG Protocol,
the method is not applied to the rest of the world. The
contents of the guidance correspond to practical and
concrete issues such as points to note in calculating GHG
emissions based on GHG Protocol as well as the treatment
of Renewable Energy Certificates (RECs) in Japan under
international initiatives. METI plans to formulate the
guidance within FY 2018.

Katsurao Village of Fukushima Prefecture will establish
“Katsurao Sosei Electric Power” through joint investment
with Fukushima Electric Power. It is part of the “Smart
community introduction promotion project” led by ANRE,
which prepares its own power transmission lines in the
central part of the village, and transmits and distributes
electricity to general households, factories, public facilities,
etc. utilizing PV facilities with the maximum capacity of 2 MW
and 3-MW storage batteries installed in the village. The
village also engages in the “electricity retailing business”
supplying electricity using the power transmission lines of
leading electric utilities and aims to start operation around
July 2020.
☼ Kanagawa Prefecture will enter into the PV module joint
purchase project to promote the dissemination of PV power
generation. The business operators designated by the
prefecture will invite applicants wishing to purchase PV
modules and reduce individual purchase and installation
costs by placing a bulk order at a time. The prefecture will
start accepting applications for intermediate business
operators supporting the business in October 2018. One
company appointed by the prefecture will invite applicants in
the prefecture wishing to purchase PV modules and
negotiate the price for a bulk order with system installers.
Through negotiations of price with several companies, the
prefecture will offer a lower price.

☼ Organization for Cross-regional Coordination of
Transmission Operators, Japan (OCCTO) adjusted
surplus renewable electricity in the service area of Kyushu
Electric Power for the first time among electric utilities.
Between 9:00 a.m. and 2:30 p.m. on October 1, 2018,
OCCTO transmitted up to 1.135 GW of electric power to five
electric utilities, namely Hokuriku Electric Power, Chubu
Electric Power, Kansai Electric Power, Chugoku Electric
Power, and Shikoku Electric Power, through the
interconnection lines (Kanmon interconnection line)
connecting Kyushu and Chugoku regions. This is the first
time for OCCTO since its inauguration in 2015 to adjust
surplus renewable electricity among electric utilities.

Higashiizu Town of Shizuoka Prefecture approved a
proposed ordinance on the PV facility installation projects at
an ad hoc town council meeting. The ordinance regulates
installation of PV systems with a total PV module area of
12,000 m2 or more and the town mayor designates
restrained areas as necessary. The town requires the PV
project developers to gain agreement from the mayor and
explain local residents on their PV projects in the town.
Currently, the town restricts the PV project development
based on its land use guidelines, but it will strengthen
deterrence against environmentally destructive development
by enacting an ordinance explicitly stipulating on-site
inspection, direction, advice, recommendation, and reporting
of the names of project developers, etc.

☼ The Ministry of the Environment (MoE) held the third
meeting of the Study group on the basic concept of
Environmental Impact Assessments (EIA) related to PV
power generation facilities, etc. and generally agreed to
apply EIA to PV systems which had not been applied before.
For specific requirements such as the scale of power plants,
MoE promotes discussion based on a condition that satisfies
or surpasses the level of the Environmental Impact
Assessment Ordinance stipulated by municipalities. The
secretariat will list items such as air, water, soil, ecosystem,
and landscape and sort out the degree of the impact on
surrounding environment based on the EIA ordinances
stipulated by municipalities.

Kobe City of Hyogo Prefecture announced a proposed
ordinance that includes restrictions of PV system installation
site. This “Ordinance regarding appropriate installation and
operation and maintenance (O&M) of PV facilities (tentative
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October 1, 2018. Application was conducted based on the
decision of the date to start the application of priority N-1
power source control by the Organization for Cross-regional
Coordination of Transmission Operators (OCCTO), to
rationalize grid utilization and to proceed in expansion of
renewable energy introduction.

name)” is applied to power generation facilities with an
output capacity of 10 kW or more, and the city will oblige
project developers to provide local residents with prior
explanation before starting the project. Permission of the
mayor is required when installing the facilities in urbanization
control areas and residential areas. The city will prohibit PV
installation in such areas as steep slope areas in danger of
failure and landside prevention areas. The city will establish
a new scheme to notify about reserve fund conditions of
O&M and removal costs for both new and existing PV
systems.

☼ Kyushu Electric Power Co., Inc. conducted the first
renewable energy output curtailment on the mainland Japan
for two consecutive weekends, on October 13 and 14 and
October 20 and 21, 2018. In addition to decrease in the
electricity demand due to temperature drop, clear weather
across the Kyushu region increased PV output power, which
led to the prediction that the power supply will be excessive.
All the curtailment was subjected to PV and the capacities
stopped by curtailment were 320,000 kW on 13th, 540,000
kW on 14th, 520,000 kW on 20th and approximately 930,000
kW on 21th of October 2018. In the Kyushu region, the ratio
of renewable energy to the total power generation already
exceeded 20 % in FY 2017 and is expected to rise further in
FY 2018. The utility plans to make efforts to keep output
curtailment to minimum necessary and appropriate amount.

Sanda City of Hyogo Prefecture announced a draft outline
of “Ordinance for developing town living in harmony with
‘satoyama’ forests near villages” aiming for the conservation
of satoyama. The city introduced a permission system for the
installation of PV modules exceeding a certain size. The City
previously mandated a notification of PV project business
plans for the installation of PV modules covering the area of
1,000 m2 or more. However, responding to public opinion
pointing out the danger of fall off of PV modules due to
landslides, the city strengthened the regulations. It
designated reserved forests as “prohibited areas” and
introduced the city’s permission system when installing PV
modules with the area of 300 m2 or more in the urbanization
control areas. The city also requires project developers to
install PV systems in places where they cannot be seen well
from national and prefectural roads and plans to introduce a
penalty of 50,000 Yen ($ 442) or less if violated.

Kyushu Electric Power Co., Inc. announced the selection
method of power producers subject to output curtailment on
its website. The seven prefectures in Kyushu are classified
into eight regions, six by prefectures and two others by
dividing Fukuoka Prefecture into two areas, Kitakyushu and
Fukuoka, and the target facilities are to take turns to respond
to output curtailment in each of the regions. Output
curtailment is conducted partly by remote control and partly
by making requests for manual halt operation onsite
depending on the power generation facility. In case of
manual operation onsite, the amount of curtailment is shared
depending mainly on the power generation capacities.

3. Utilities
☼ Chubu Electric Power Co., Inc. agreed on capital and
business alliance with Looop Inc., over utilization and service
expansion of renewable energy. The services and customer
bases of the two companies will be used to provide the
following: 1) a service package of procurement, construction
and O&M of PV systems as well as surplus electric power
purchase independent of the FIT program, 2) a
supply-demand adjusting service including PV system and
storage battery package targeting grid stabilization, 3) a
service to realize surplus power trading by customers
independent of the FIT program and 4) a business model to
realize local production and local consumption of energy in
cooperation with local Power Producer and Supplier (PPS).

4. PV material/ component
☼ Nippon Sheet Glass Co., Ltd. determined the location to
construct an additional factory for manufacture of
transparent conductive film (TCO) glass for PV modules in
the USA. The new factory will be constructed in Troy, Ohio
(USA), near the factory of First Solar (USA) with whom the
company has signed a long-term supply contract.
Construction is planned to start in spring 2019 and the
operation of the factory is expected to start in the second
half of 2020.

☼ Chugoku Electric Power Co., Inc. started priority
application of N-1 (N minus 1) power source control to power
sources connecting to extra high-voltage networks, on
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and 410 W (module conversion efficiency: 19.89 %) were
recorded with a PV module having the same size as a PV
module with 72 conventional standard solar cells in series.

5. PV cell/ module manufacturing
Solar Frontier K.K. will reform the process for production of
CIS PV modules. The production process is thoroughly
reviewed to reduce the cost by approximately 40 % in one
year in its main Kunitomi Factory in Miyazaki Prefecture. The
processes for manufacturing solar cells, which had been
conducted separately depending on the size of the PV
module, have been standardized. The processes for
manufacturing PV modules were multiplexed by adding new
processes to enable flexible switching among diverse types
of modules. Mass production of next generation lightweight
PV modules will start in Tohoku factory by the end of 2019.
Its parent company, Showa Shell Sekiyu K.K., scheduled to
merge with Idemitsu Kosan Co., Ltd. in the spring of 2019, is
committed to working proactively on the renewable energy
business such as the PV business.

Suntech Power Japan Corporation released a half-cell
sc-Si PERC PV module for residential and industrial use on
October 1, 2018. The product lineup includes 310-W
standard module (120 cells, module efficiency: 18.7 %) and
245-W small module (96 cells, 18.5 %) for residential use
and 310-W module and 370-W large-sized module (144 cell,
18.8 %) for industrial use. The company also launched a
new inverter (5.5 kW), having footprint and weight reduced
by 10 %, for small-scale industrial PV systems.
Suntech Power Japan Corporation delivered 6,908
multicrystalline silicon (mc-Si) PV modules and 52 units of
inverters it procured from Huawei Technologies to Muroran
PV power plant I, completed by PHOTON JAPAN LLC, in
Muroran City, Hokkaido. Suntech Power Japan has also
received an order for the O&M service over the next 20
years.

A journal article “Solar cell efficiency tables ver. 52” posted
two types of perovskite PV modules, developed by Toshiba
Corporation, to have the world’s highest energy conversion
efficiency. The conversion efficiency was confirmed by the
National Institute of Advanced Industrial Science and
Technology (AIST). The conversion efficiency of a module
fabricated on a glass substrate and having an opening area
of 802 cm2 was 11.6 % and that of a module fabricated on a
film substrate and having an opening area of 703 cm2 was
11.7 %. Toshiba continues to further increase the area of the
modules up to the target 900 cm2, which is assumed as a
practical size.

Suntech Power Japan Corporation delivered 4,410 mc-Si
PV modules and 32 units of inverters it procured from
Huawei Technologies to Takeo PV power plant I, completed
by PHOTON JAPAN LLC, in Takeo City, Saga Prefecture.
Suntech Power Japan has also received an order for the
O&M service over the next 20 years.

6. Balance of systems (BOS)
☼ Tabuchi Electric Co., Ltd. concluded a contract related
to sponsor support of third-party allocation of shares with
Diamond Electric Mfg. Co., Ltd. as the underwriter. The
financial situation worsened due to the stagnation of the
Japanese PV market, and Tabuchi Electric recorded final
deficit exceeding 5 billion Yen ($ 44.2 million) for two
consecutive fiscal years since the fiscal year ended March
2017. The company requested utilization of project
regeneration ADR system in June 2018. Under this contract,
all shares will be allocated to Diamond Electric Mfg. Co., Ltd.,
and 3 billion Yen ($ 26.5 million) will be procured. Of the
procured amount, 1.3 billion Yen ($ 11.5 million) will be
allocated for structural reform such as impairment of
manufacturing facilities, etc., 850 million Yen ($ 7.51 million)
for capital investment, and less than 850 million Yen ($ 7.51
million) will be accounted for operating capital.

Ricoh Company Ltd. is developing two types of solar cells
for IoT use. The company plans to release a solid-state
dye-sensitized solar cell (DSSC) to be used as stand-alone
power source for sensor network terminals, by the end of FY
2018. Organic thin-film solar cell (OPV), proposed by the
company as a flexible power generation device, is targeted
to be launched in FY 2019. As for perovskite solar cell (PSC)
which has high durability against electron beam and proton
beam, the company has recorded a conversion efficiency of
15 % with simulated sunlight and will continue research and
development aiming for practical applications for the future.
Canadian Solar Japan K.K. began accepting orders for
HiDM PV module series “CS1U-405/410MS”, new models of
PV modules for industrial use. The HiDM PV modules
employ single-crystalline silicon (sc-Si) PERC half-cut solar
cells and shingled interconnection technology. High output
capacities of 405 W (module conversion efficiency: 19.65 %)
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☼ From January 2019, TMEIC will start the sales of an
outdoor type inverter with the nation’s largest single-unit
capacity of 3,200 kW. The company developed
SOLARWARE 3200ER (3,200 kW/ 1,500 VDC) which has
enhanced resistance to the environment such as low
temperature and snowfall for the Japanese market, based on
SOLARWARE 3200 that has already been successful in the
US market. The power conversion efficiency is 98.8 %
(including auxiliary machinery power) and can correspond to
output curtailment (remote plant control). The number of
inverters can be reduced by about 20 % (compared to 2,500
kW inverter) and the construction cost can also be reduced.

November 2018, a field demonstration test will be conducted
in China where EV dissemination is expected, as one of the
applications of this technology. In the simulation, it was
confirmed that the power cost can be reduced by 5 % a day,
by utilizing 10 units of EV in a factory with the scale of 1,000
workers.
ABB Bailey Japan will enhance business deployment in the
Japanese market through the solution business that
optimally adjusts the power supply and demand by
controlling multiple power generation facilities, demand
equipment and storage batteries. The company will focus on
a solution called ABB ability virtual power pool, a system that
optimally operates various equipment connected to the
communication network utilizing packaged software. By
utilizing the solution, Power Producer and Supplier (PPS)
can sign contracts with multiple residential PV systems and
operate them in an integrated manner. Utilization of this
solution in smart city demonstration projects, etc. is also
expected since securing power source for internal use will
also become possible.

Nichicon Corporation developed a high output and high
capacity power storage system for public and industrial
applications. The function as an emergency power source in
case of peak cut during regular times and power failure is
enhanced, targeting companies with large electricity demand.
The characteristics of the new system are as follows: 1)
equipped with a 50 kW inverter and possible to directly
connect with PV modules of different companies, 2)
equipped with a standard 78 kWh storage battery, which can
be expanded to total 624 kWh (by the unit of 78 kWh), 3)
freely select Scott transformer of 5 - 20 kVA, can be
embedded inside the connection board, 4) electricity supply
to EV and PHV during power failure due to disaster is
possible by connecting with rapid chargers, etc. Sales will
start from January 2019, and the company aims to reach
sales of 100 units in two years.

7. PV systems
7-1. Residential PV systems (houses/ apartments)
MISAWA HOMES CO., LTD. released the Belle Lead
SkipHigh, a rental housing corresponding to ZEH (net zero
energy house), on September 25, 2018. The house is made
easily corresponding to ZEH by adopting the wooden panel
adhesion method and the heterogeneous gradient roof,
where PV systems can be installed efficiently. Attractive
rental housing is realized by returning the power generation
benefits to residents by wiring PV systems to each dwelling
unit. The company aims to sell 150 houses a year.

ELIIY Power Co., Ltd., in partnership with nine domestic
companies including TEPCO Holdings and Kansai Electric
Power Co., Inc. (KEPCO), will start a large-scale virtual
power plant (VPP) establishment demonstration test from
October 2018. In the demonstration test, charge and
discharge of total about 500 units of storage batteries
(equivalent to storage capacity of 1.6 MWh and output
capacity of 780 kW), of which 400 located in nine companies
and others located in 80 ordinary homes at maximum, will be
controlled based on orders from the core system of AC that
integrates and controls the storage batteries. The
demonstration test is scheduled to be conducted until late
February 2019, and TEPCO Holdings as well as KEPCO will
each work as aggregation coordinator (AC) and ELLIY
Power Co., Ltd. will work as resource aggregator (RA).

Okinawa Co-op Energy began accepting applications for
residential PV system installation. The PV systems are
owned by the company for 15 years from the installation and
homeowners are not required to pay the initial cost.
Electricity generated by the PV systems is approximately 2
Yen/kWh (1.77 cents/kWh) cheaper than that of the electric
utility and the PV system can also be used as an emergency
power supply in case of a power failure due to disasters
such as earthquake. The PV systems will be owned by the
homeowners after the 16th year from the installation
onwards and generated electricity will be bought by Okinawa
Co-op Energy at the market price.

Mitsubishi Electric Corporation developed energy
management technology combining storage facilities of EVs
and PV systems, etc. The technology optimizes charge and
discharge schedule of EV and operation of PV systems in
connection with fluctuations of electricity unit price. From
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NPC Incorporated will start a data analysis service for
power generation amount, etc. by MW-scale PV power
plants from October 2018. By analyzing the amount of power
generation taking into consideration the influences of amount
of insolation, air temperature, etc., the service can detect
defects of PV power plants quickly. The service also predicts
the change in the amount of power generation due to aging
degradation. The service fees at one time are expected to be
several hundred thousand Yen (several thousand dollars) for
20- to 30-MW PV power plants and over 1 million Yen
($ 8,840) for 100-MW or larger PV power plants.

7-2. PV systems for public and industrial applications
Mitsui Fudosan Co., Ltd. is constructing the Mitsui Outlet
Park Taichung Port in Taiwan, which is equipped with a
4.5-MW PV system, and scheduled to be open in December
2018. The PV system is installed on the roof of the building.
This is the second Mitsui Outlet Park in Taiwan following the
Mitsui Outlet Park Linkou.

7-3. Ground mounted, large-scale PV systems
7-5. Various products
West Holdings Corporation formed a business tie-up with
a software development company sMedio for utilization of AI
technology for PV power plants. West Holdings will
consolidate data on power generation amount, solar
radiation, temperature, etc. from approximately 250
MW-scale PV power plants and other plants constructed by
the company and will use sMedio’s big data analysis system
and deep learning, etc. The company will make use of them
for maintenance planning and MW-scale PV power plant
design to maximize power generation amount. To increase
orders for construction, the company will analyze the amount
of generated electricity and other data of large-scale PV
power plants with AI and improve design and operational
support for the energy saving equipment.

Uhuru Corporation, jointly with Showa Shell Sekiyu K.K.,
will develop a communication terminal which exchanges
massive amounts of data. The company will incorporate
thin-film PV modules developed by Solar Frontier K.K., a
subsidiary of Showa Shell Sekiyu, into the communication
terminal, which is equipped with semiconductors and
communication modules designed by Uhuru’s partner
company Arm Holdings of UK. It is characterized by
continuing exchanging data even in environments such as
large plants, plantations and fishing grounds, where it is
difficult to obtain electricity, by combining sunlight and
communication

8. PV power generation businesses

7-4. PV business support service

8-1. Power producers

Sumitomo Electric Industries Ltd. announced that more
than 7,000 PLC string monitoring units have been installed in
60 PV power plants with a combined capacity of 450 MW.
The company has sold the PLC string monitoring equipment
for PV power plants in full scale since 2016. The equipment
is highly evaluated for its features such as low cost
introduction, stable data transmission because it is wired and
high lightning resistance. The company aims to provide the
highly convenient string monitoring equipment.

Sharp Corporation will construct the total 98 MW of PV
power plants in two places in Binh Thuan Province and Long
An Province in Vietnam. The company received the order
from Gia Lai Hydropower Joint Stock Company and
TTC-Duc Hue Long An Power Joint Stock Company
operating under the umbrella of the Thanh Thanh Cong
Group (TTC Group), respectively. Sharp plans to start
operation of the plant in Binh Thuan Province in April 2019,
and the plant in Long An Province in May 2019.

Delta Electronics, Inc. developed the next generation
IoT/AI smart home management system CONSCIOUS. By
visualizing consumption of all energy, which can be a lifeline
of residents, and optimizing the residential environment by
enabling automatic control and remote control, the system
can realize ZEH more easily. In combination with the
company's hybrid PV system SAVeR-H series, the
CONSCIOUS realizes creating, using and selling electricity
at home.

☼ Namie Yatsuda Reconstruction Solar GK started
construction of an approximately 60-MW PV Power Plant in
Namie Town, Fukushima Prefecture. The company will install
about 200,000 PV modules in around 90 ha of a former
farmland. The plant is planned to start operation in October
2020.
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renewable energy and will make effective use of electricity
generated by PV and wind power in over 300 places while
also combining storage systems. Honda will provide
equipment called Power Manager which converts DC power
generated by PV systems, etc. to AC power, so that the
electricity can be used in offices and households. With the
Power Manager, the company will control both charging EVs
by power sources at home and supplying electricity to
households by EV batteries, and lead to realizing stable
supply of electricity.

Minamisouma Kawabusa Power Generation GK started
operation of an about 14.3-MW PV Power Plant in
Minamisouma City, Fukushima Prefecture. The company
installed 75,496 PV modules in an around 25 ha land. The
company is utilizing the Prefecture’s subsidy for projects to
support establishment of infrastructure to introduce
renewable energy power generation facilities, etc.
Crystal Clear Energy GK started operation of Sharp
Shichikashuku PV Power Plant, an about 13.9-MW PV
Power Plant in Shichikashuku Town, Miyagi Prefecture. The
company will raise a part of the fund from green bonds
planned to be issued in November 2018.

9. Finance-related business

☼ Fuyo General Lease Co., Ltd. announced that its
consolidated subsidiary Namie Sakai Solar GK started
construction of an approximately 60-MW PV power plant in
Namie Town, Fukushima Prefecture. The plant is planned to
start operation in February 2020, and a part of the
construction cost will be raised by green bonds.

Asian Development Bank (ADB) approved a project to
introduce PV systems in Mongolia, using the Japan Fund for
the Joint Crediting Mechanism (JFJCM). The project will
support the plans to install PV systems equipped with
storage batteries and energy management systems (EMS) in
the region of Uliastai in Mongolia.
Daiwa Securities Group Inc. will cultivate the fields of
renewable energy and infrastructure to expand the Assets
Under Management (AUM) of the related business to the
scale of 100 billion Yen ($ 884 million) which is
approximately five times larger than the present scale, at an
early date. The energy business such as MW-scale PV
projects, which Daiwa PI Partners had engaged previously,
was succeeded by Daiwa Energy and Infrastructure (DEI),
established in October 2018 as a 100 % subsidiary of Daiwa
Securities Group. In addition to the business investing in PV
and biomass power generation, Daiwa Securities Group has
a perspective to enter into the infrastructure filed, such as
airplanes and roads.

8-2. PPS
TRENDE Inc. will start the sales of AI Denki, an electricity
price plan specialized for the next-generation electricity
storage system. The company will start providing the service
in six areas of Tohoku, Tokyo, Chubu, Kansai, Chugoku and
Kyushu, on condition that customers install PV systems and
use Smart Star L, a next-generation electricity storage
system which uses AI, provided by Itochu Corporation.
TRENDE will offer a reasonable electricity price during
nighttime when electricity is stored in storage batteries, so
that the annual electricity bill will be reduced by some 10 %.
The company aims to offer this price plan to households who
own PV systems whose surplus power purchase period will
be terminated.

10. R&D institutions

☼ ENNET Corporation started full-scale offering of Green
Menu, a plan which realizes zero CO2 emission by electricity.
There are two plans: one is to combine FIT electricity with
non-fossil certificates to provide renewable energy virtually
and the other is to utilize 100 % renewable energy. All
customers in Japan, excluding those in Okinawa and island
areas, are able to use the plan regardless of extra-high
voltage, high voltage or low voltage connections.

A research group of the Research Center for Photovoltaics
(RCPV) of the National Institute of Advanced Industrial
Science and Technology (AIST) and Taiyo Nippon Sanso
Corporation achieved the conversion efficiency of 22.1 % on
a single junction GaAs solar cell by optimizing the structure,
using Hydride Vapor Phase Epitaxy (HVPE) process which is
expected to reduce the cost of III-V compound solar cells.
The research group supplied PH3 during the interruption of
deposition to prevent contamination of an InGaP/GaAs
interface, which resulted in the formation of a high-quality
interface and improved device performance.

Honda Motor Co., Ltd. will take part in a smart grid
experiment which is implemented until 2020 in Bretagne
area in the northwest of France supported by the
Government of France. The project will build a smart grid by
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The Research Center for Advanced Science and Technology
(RCAST) of The University of Tokyo developed a hybrid
deposition process by combining metal organic chemical
vapor deposition (MOCVD) and molecular beam epitaxy
(MBE), as a fabrication process of III-V multi-junction solar
cells. On the inverted lattice-matched triple junction solar
cells (GaInP/GaAs/GaInNAsSb) with this deposition process,
conversion efficiency of 28.2 % was achieved by optimizing
the film thickness of power generation layer. The research
group will aim to further increase the efficiency with inverted
lattice-matched four-junction solar cells.

The plant is the world’s first plant which realized virtually
zero CO2 emissions from the production of hydrogen to the
generation of electricity with ammonia, utilizing renewable
energy. They aim to put the ammonia power generation
technology into practical use by the mid-2020s and sell the
developed plants to electric utilities and chemical
manufacturers.
A research team at Kanazawa Institute of Technology
started the Energy Management Project to construct power
control system combining renewable energy, storage
batteries, electric vehicles (EV), hydrogen, heat utilization,
etc. from spring 2018. The research team installed PV
systems and power storage facilities in four cottages on its
campus and constructed DC power supply systems (DC link)
adapted to renewable energy for the demonstration of
electricity from generation to consumption. The project aims
to construct an energy community model of local
revitalization where energy is generated and consumed
locally, focusing on renewable energy.

The University of Tokyo, Nihon Unisys, Kansai Electric
Power (KEPCO) and MUFG Bank will start a demonstration
research of a new system which enables the determination
of trading prices and direct trading of surplus electricity
generated by PV systems, using blockchain technology. In
the demonstration research, trading prices of surplus
electricity generated by PV systems installed at prosumers’
houses will be determined by various methods, based on the
desired prices suggested by electricity consumers and
prosumers. Then virtual trading will be conducted using
blockchain technology and electricity will be transmitted to
multiple consumers’ houses. The demonstration test will be
implemented from October 15, 2018 to March 31, 2019.

11. End users and other topics
RTS Corporation published “Forecasting PV Installed
Capacity in Japan toward FY 2030 (2018 - 2019 Edition)”
(Original Japanese version: September 2018, English
translation: October 2018). In this report, RTS forecasts that,
by FY 2030, Japan’s cumulative PV installed capacity will
reach 121 GW under the BAU scenario with current policies
and regulations, and 153 GW under accelerated scenario
with introduction of aggressive policies and accelerated
technology development, both of which will exceed the FY
2030 estimate of 64 GW by the national government.

A research team at Toin University of Yokohama led by
Professor Tsutomu Miyasaka achieved the conversion
efficiency of 21.3 % with perovskite solar cells (PSC) using
the low-temperature process. The team formed a layer of
titanium oxide at low temperature with the steam heating
method. The conductivity of titanium oxide was improved by
adding 5 % of niobium to the layer. They also confirmed that
the absorption wavelength range became longer and the
short-circuit current density increased when the proportion of
bromine was optimized.

☼ The Japan Economic Federation compiled a
recommendation requesting to accelerate efforts to make
renewable energy a mainstream power source. It pointed out
that cost reduction, stabilization of generated power and
continuation of businesses are the requirements for making
renewables a mainstream power source. From the
perspective of cost reduction, it is necessary to expand the
tender scheme for the purchase price to the maximum and
to reduce the purchase prices for the projects which have
not started operation. From the perspective of stabilization of
generated power, the federation proposed to set appropriate
requirements for grid connection (grid codes). It mentioned
the necessity to promote entries by businesses who are not
only entering for the investment purposes but also operating
businesses with responsibility and norms.

A research team at Kyoto University led by Professor
Hideo Ohkita achieved the maximum conversion efficiency
of 11.5 % on an organic photovoltaic (OPV) thin-film solar
cell. Light-harvesting performance was improved with the
ternary blend, combining materials of different absorption
wavelength ranges. The research team considers that it is
possible to achieve conversion efficiency of 15 % with the
ternary blend of non-fullerene materials as well.
In cooperation with the National Institute of Advanced
Industrial Science and Technology (AIST), JGC Corporation
successfully demonstrated to generate electricity by using
ammonia as fuel derived from hydrogen which was produced
using renewable energy at a plant in Fukushima Prefecture.
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PV Shipments in Japan

As of September 21, 2018
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Ratio of increase/ decrease (%)
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Ratio of increase/ decerase (%)
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(3) Preliminary figures of monthly total shipments of PV modules
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PV prices trends in Japan

As of March 31, 2018

(1) <10 kW (residential)
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(3) 50 kW - <1 MW
300

290

Price of 50 kW - <1 MW PV systems (estimate)

(Unit: Yen/W)

PV system/ component average price
(Yen/W)

256
250

83

227
202

79
200

150

45

185～197

67

35

Construction
cost

63

32

(installation/
electric work)

27
43

Other

25

(mount structure,
connection box,
cable, etc.)

37

100

56～60

36

Inverter
(+ substation
facility)

23～24
32～35

128
50

101

96

79

PV module

74～78

0
End FY 2014 End FY 2015 End FY 2016 End FY 2017 End Jun. 2018End Sep. 2018End Dec. 2018 End FY 2018
(actual)
(actual)
(actual)
(actual)
(End Mar. 2018)

* Expenses are included in the inverter price. Grid connection cost is NOT included.
Source: ©RTS Corporation

(4) ≥1MW
250

Price of ≥1 MW PV systems (estimate)

(Unit: Yen/W)

235

PV system/ component average price
(Yen/W)

217
200

192

68

170

66
150

Construction
cost

52

26

(installation/
electric work)

24

38

20

35

100

152～161

58

28

32

Other
(mount structure,
connection box,
cable, etc.)

29

Inverter

50

101

44～47
17～18
28～29

(+ substation
facility)

89

78

69

63～67
PV module

0
End FY 2014 End FY 2015 End FY 2016 End FY 2017 End Jun. 2018End Sep. 2018End Dec. 2018 End FY 2018
(actual)
(actual)
(actual)
(actual)
(End Mar. 2018)

* Expenses are included in the inverter price. Grid connection cost is NOT included.
Source: ©RTS Corporation
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300
30
120

c-Si
a-Si

Flexible TF Si

F-WAVE
Company

(24)*

(24)*

30

300
120

160

200

5

600

1,080

1,000

2013

24

30

300
120

160

200

5

600

1,080

1,200

24

30

330
120

160

210

5

600

1,150

1,200

24

30

120

24

30

120

330

-

Production
Stopped

330

210

5

680

1,050

1,400

210

5

680

1,110

1,200

Cell Capacity (Domestic Plant)
2014
2015
2016
2017

24

30

120

Production Stopped

24

30

120

-

-

210

210
-

5

620

1,050

1,000

2018 Plan

5

620

1,050

1,000

2018 Current

Mie (stopping production by the end of
March 2017 "China plant and
Outsourced production)
Higashioumi (formerly Yokaichi), Shiga
(stopping production by the end of
December 2017 "Yasu plant in 2018)

Nishikinohama, Osaka
Shiga (plan to stop production by the
end of March 2018)

Nara (160) TF Si: sale of equipment and withdrawal (ongoing III-V Solar cells)
(Sakai, Osaka (160) stop production after finishing current order)
Nagano
Kyoto (530)
Hyogo
* c-Si: Pilot production
Yamaguchi (180)
Yamaguchi
Outsourced production (20)
Kumamoto
Kumamoto (10) (plan to start production
*Transfer from Fuji Electric on
BIPV - resin roof materials by 2018
March 31, 2014
autumn in Kumamoto)

Sakai, Osaka (210)
Sakai, Osaka
(Nara (550) sale of equipment and (Yao, Osaka/ Nara/ Tochigi sale of
withdrawal)
equipment and withdrawal)

Fukushima

Nishikinohama, Osaka (suspend
operation)
Shimane (300)

Tano, Miyazaki (20) (suspended, shifted to a research facility)
Kiyotake, Miyazaki (60) (stopping production by the end of December 2017)
Kunitomi, Miyazaki (900)
Ohira, Miyagi (150) (suspend operation in the end of September 2017)

Higashioumi (formerly Yokaichi),
Shiga (stopping production by the
end of December 2017 "Yasu
plant in 2018)
Yasu, Shiga

Cell

- PV module plant in Olomouc, Czech Republic:
30 (withdrawal in 2012)

(withdrawal in 2014)

- TF silicon PV module plant in Italy: 160

(withdrawal by the end of 2014)

- PV module plant in Memphis, Tennessee in
USA: 100 (withdrawal by the end of March 2014)
- PV module plant in Wrexham, UK: 500

in March 2014)

- PV module plant in Dorog, Hungary: 315 (closed

(stopped production in 2012)

- PV cell/module plant in Kedah, Malaysia: 360
- PV Si ingot plant in Oregon, USA: (plan to stop
production in October 2017, close in March 2018)
- PV cell/module plant in N.Y., USA
(Tesla/SolarCity, start operation in August 2017)
- PV module plant in Monterrey, Mexico: 75

- Planning overseas Plant in USA, Middle East
etc.

production)

- PV module plant in San Diego, USA: 30 (stopping

(stopping production)

- PV module plant in Kadan, Czech Republic: 560

(stopping production)

- PV module plant in Tianjin, China: 360
- PV module plant in Tijuana, Mexico: 240

(Estimated capacity at the end of each year) (As of October 31, 2018) (Unit: MW/year)
Domestic Plant
Overseas Plant
Module

Module manufacturers (c-Si)
Module Capacity (Domestic Plant)
Nagano Technical Support Center
Suntech Power Japan
100
100
100
100
100 Production Stopped
Hyogo
Fujipream
6
100
112
112
120
120
6
6
Denkasinki
Ehime
12
12
12
12
12
12
S Power
Yamagata
20
10
20
20
20
20
20
20
Towada Solar
Akita
60
10
10
15
60
60
60
60
Tochigi (80), Fukushima (120)
Japan Solar (INFINI)
200
80
80
180
200
Kagoshima
Energy Gap
200
200
500
Source: Press releases, materials from international conferences, companies and interviews, etc., compiled by © RTS Corporation

c-Si

30

320

TF Si

TF Si Hybrid

750

600

c-Si

Choshu Industry

Kaneka

Mitsubishi Electric

Sharp

HIT

Panasonic
(SANYO Electric)

960

5

CIS

Solar Frontier

800

a-Si

c-Si

Kyocera

PV cell/ module
Technology
2012
Manufacturer

Trends of Production Capacity and Overseas Deployment by Major PV Manufacturers in Japan

Topics from the World
Topics from Global PV Industry
1. New Entry
Country
Saudi Arabia

Organization
Saudi Basic Industries
Corporation (SABIC)

Areas

Activities
Signed an MOU with Schmid (Germany) and RIWAQ Industrial
Development (Saudi Arabia) to construct two Polysilicon factories
in Saudi Arabia

Si feedstock

2. New Technologies Entry
Nothing special to report.

3. Expansion of Sites
Country
Germany

Organization
Meteocontrol

Areas

Activities

PV business support service
(assessment/ measurement Established a branch office in Melbourne, Victoria, Australia
equipment, O&M)

4. Production Capacity Expansion Plan
Country

Organization

Areas

Activities

USA

Tesla

BOS (storage batteries,
etc.)

Secured 210 acres (approx 850,000 m2) of land in Shanghai City,
China to establish a Gigafactory of engines and batteries

Netherlands

Lithium Werks

BOS (storage batteries,
etc.)

Announced that it will establish a battery factory in Zhejiang
Province, China with total investment of € 1.6 billion

Sweden

Northvolt

BOS (storage batteries,
etc.)

Announced that it will establish a battery module factory in
Gdansk, Poland which will start operation in 2019

China

Solargiga Energy

Solar cells/ modules (c-Si)

Expanded its production capacity of PV modules by 1 GW/year to
2.2 GW/year in total

China

GCL-Poly Energy

Si feedstock

Announced that it has expanded its capacity expansion plan of
polysilicon from 40,000 t/year to 60,000 t/year which was
originally announced in April 2017

5. Withdrawal/ Restructuring
Country
UK

Organization

Areas

Activities

PV Crystalox Solar

Si feedstock

Announced that it has closed a c-Si wafer factory in Germany

Switzerland

Meyer Burger Technology

Manufacturing equipment
(including measurement
equipment for R&D and
manufacturing lines)

Plans to shift its main part of sales and service division to Asia
and decrease 100 full-time employees in Switzerland

Taiwan

Taiwan Solar Energy (TSEC)

Solar cells/ modules (c-Si)

Plans to decrease its employees by about 20 % in order to
concentrate on manufacturing high efficiency c-Si PERC solar
cells

Taiwan

Motech Industries

Solar cells/ modules (c-Si)

Announced that it has agreed with Wistron NeWeb Corporation
(Taiwan) to sell a manufacturing factory in Anding District, Tainan
City, Taiwan
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6. Joint Venture/ Business Partnership/M&A
Country

Organization

Areas

Activities

World

Breakthrough Energy Coalition

Finance related business

Signed an MOU with European Commission (EC) to establish the
Breakthrough Energy Europe (BEE)

USA

Johnson Controls International

BOS (storage batteries,
etc.)

Established a joint venture with Con Edison Solutions (USA) to
deploy energy storage technology

USA

SunPower Corporation

Solar cells/ modules (c-Si)

Completed acquisition of SolarWorld Americas (USA)

USA

SolarEdge Technologies

Inverters/ supporting
structures

Agreed to acquire lithium-ion battery manufacturer
Kokam (Korea)

Germany

BayWa r.e.

Large-scale
Plans to form a partnership with a PV systems installer, DMSolar
ground-mounted PV system (Mexico)

France

Engie

Public/ industrial PV
systems

UK

BBOXX

Residential PV systems
Formed a partnership with General Electric (GE) (USA) to supply
(houses/ collective housing) renewable energy in Congo

China

LONGi Green Energy
Technology

Solar cells/ modules (c-Si)

Extended its strategic R&D partnership with the University of New
South Wales (UNSW) (Australia)

Established a company dedicated to the development of
self-consumption PV projects with Green Yellow (France)

China

JinkoSolar

Solar cells/ modules (c-Si)

Plans to form a partnership with Edisun Microgrids (USA) , which
develops rooftop solar tracking systems. The new solution which
combines the two company’s products will be on sale by the end
of FY2018

China

Risen Energy

Solar cells/ modules (c-Si)

Plans to acquire the 100-MW (AC) Merredin PV project in
Merredin, West Australia from Stellata Energy (Australia)

South Korea

Hanwha Q CELLS

Residential PV systems
Plans to form a partnership with Solar Century (UK) to install its
(houses/ collective housing) PV modules in 600 households in London, UK

India

NLC India

Signed an MOU with a coal mining company, Coal India (CIL)
Large-scale
(India) to establish a joint venture to develop a 3-GW PV power
ground-mounted PV system
plant

7. Orders/ Supply Agreements
Country

Organization

Areas

Activities

Norway

Nel Hydrogen Electrolysers

BOS (storage batteries,
etc.)

Received an purchase order from ATCO group (Canada) for its
first Power-to-Gas (P2G) project in Australia which uses Proton®
PEM electrolyser

China

JA Solar

Solar cells/ modules (c-Si)

Supplied 28 MW of PV modules to a Bangladesh’s first
large-scale PV project

China

Trina Solar

Solar cells/ modules (c-Si)

Announced that it had delivered 123 MW of PV modules to a PV
project which is going to be developed by DTEK (Ukraine)
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8. Financing/ Investment
Country

Organization

Areas

Activities

USA

Overseas Private Investment
Corporation (OPIC)

Finance related business

Financed $ 25 million to a fund for off-grid PV applications in
Africa and Asia

USA

U.S. Department of Energy
(DOE)

Government and policy
measures

Announced a $ 46-million funding program, Advanced Systems
Integration for Solar Technologies (ASSIST)

Canada

Canadian Solar

Solar cells/ modules (c-Si)

Announced that it has renewed and extended credit facility with a
syndicate of 10 lenders led by Sumitomo Mitsui Banking
Corporation (Japan) from ¥ 9.6 billion to ¥ 10.7 billion

Canada

La Caisse de dépôt et
placement du Québec (CDPQ)

Finance related business

Added its investment in Azure Power (India) by $ 100 million

European
Union (EU)

European Union (EU)

R&D

Provides subsidy for research to reduce manufacturing cost of
GaAs semiconductors

European
Union (EU)

European Bank for
Reconstruction and
Development (EBRD)

Finance related business

Signed loan and support agreements for a 28-MW Nomad PV
power plant in southern part of Kazakhstan

France

Neoen

Independent Power
Producer (IPP)

Listed on Euronext Stock Exchange, as the largest IPO by a
clean technology company in Europe in 2018

France

Akuo Energy

Large-scale
Completed financing for a 50-MW PV power plant in Sikasso,
ground-mounted PV system Mali with Norton Rose Fulbright (NRF) (USA)

Spain

Soltec

Inverters/ supporting
structures

Signed a € 100 million financing agreement with a syndicate of
banks led by Banco Santander (Spain)

UK

HSBC Bank Pension Trust

Finance related business

Plans to invest £ 250 million ($ 329.9 million) in PV and wind
power plants in UK under a new agreement with a renewables
investor Greencoat Capital (UK)

Taiwan

United Renewable Energy
(UREC)

Solar cells/ modules (c-Si)

Secured TWD 2,781 million ($ 90.1 million) of financial support
from the Taiwan government

Australia

Australian Renewable Energy
Agency (ARENA)

Government and policy
measures

Announced that it will provide AUD 500,000 to create a platform
which aims to make it easier for Australian private companies and
local councils to procure renewable energy

Australia

Australian Renewable Energy
Agency (ARENA)

Government and policy
measures

Provided AUD 7.5 million ($ 5.3 million) to Project H2GO, a
demonstration project of using renewables to produce hydrogen
for energy storage

South Africa

Sun Exchange

PV business support service
Announced that it had secured $ 500,000 seed investment from a
(assessment/ measurement
UK hedge fund Alphabit
equipment, O&M)
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China (Xuzhou City, Jiangsu)
China (Xinjiang Uyghur
Autonomous Region)
Germany (Nünchritz)
Germany (Burghausen)
USA (Charleston, Tennessee)
Korea (Gunsan)
Malaysia (Sarawak)
USA (Hemlock, Michigan)
USA (Butte, Montana)
USA (Moses Lake, Washington)
China (Yulin, Shaanxi)
Japan (Shunan, Yamaguchi)
Malaysia (Sarawak)
USA (Pasadena, Texas)

Production Site

-

-

-

3,000
14,000
0
334,200

-

3,780
18,000
6,100
2,450
325,730

-

4,220
13,000
11,100
2,450
277,570

17,000

-

-

17,000

-

10,000
5,000

-

4,000

6,000

6,000

3,000
2,800
1,500
3,200
10,000

11,000
6,200
8,000

21,500

42,000
43,000

52,000

-

65,000

-

-

17,000

-

10,000
5,000

4,000

4,000

10,000
4,000

4,300

9,200
8,000

9,200
8,000

3,000

21,500

19,000

3,000

42,000
43,000

42,000
40,000

1,500

52,000

32,000

3,900
2,800
1,500
3,200
-

-

-

3,600
2,800
1,500
3,200
-

65,000

46,000

3,000
30,000
13,500
386,650

-

-

19,200

-

10,000
5,000

-

4,000

12,150

18,000

3,000
2,800
1,500
5,000
10,000

6,200
13,800
8,000

19,500

42,000
43,000

52,000

-

65,000

3,000
30,000
13,500
457,450

-

8,000

10,000

-

15,000
12,000

-

12,000

12,150

22,000

3,000
2,800
1,500
5,000
10,000

6,200
13,800
8,000

19,500

20,000
52,000
43,000

60,000

-

75,000

30,000
13,500
467,750

-

8,000

10,000

-

15,000
12,000

-

15,000

12,150

30,000

3,000
2,800
1,500
5,000
10,000

8,500
13,800
8,000

19,500

20,000
52,000
43,000

60,000

-

75,000

47,000
13,500
8,000
538,600

10,000

10,000

10,000

15,000

18,000
15,000

-

20,000

20,000

30,000

3,000
2,800
1,500
5,000
10,000

8,500
8,000

19,500

20,000
52,000
13,800
43,000

60,000

-

75,000

10,000

80,000
0
8,000
713,600

65,000
0
8,000
585,300

10,000

10,000

30,000

20,000
20,000

25,000

45,000

20,000

10,000

10,000

10,000

15,000

20,000
15,000

-

20,000

20,000

36,000

3,000
2,800
1,500
5,000
10,000

3,000
2,800
1,500
5,000
10,000
36,000

19,300
8,500
-

19,500

20,000
52,000
20,000
43,000

60,000

60,000

75,000

19,000
8,500
-

19,500

20,000
52,000
17,000
43,000

60,000

20,000

75,000

80,000
0
8,000
776,600

10,000

10,000

20,000

30,000

20,000
20,000

25,000

45,000

30,000

72,000

3,000
2,800
1,500
5,000
10,000

19,300
8,500
-

19,500

20,000
52,000
27,000
43,000

60,000

60,000

75,000

90,000
0
8,000
823,100

10,000

10,000

20,000

30,000

20,000
20,000

25,000

45,000

65,000

72,000

3,000
2,800
1,500
5,000
10,000

19,300
10,000
-

19,500

20,000
52,000
27,000
43,000

60,000

80,000

55,000

(Estimated capacity at the end of each year, including solar-grade silicon (SOG-Si), etc. (As of October 31 2018) (Unit: t/year)
2018
2018
2019
2020
2011
2012
2013
2014
2015
2016
2017
(Current) (Plan)
(Plan)
(Plan)

* This table includes only the production facilities which are assumed to be in operation and NOT include those out of production.
* Other UMG-Si supplier candidates: Elkem Solar (Norway, 7,500 t, production), Silicor Materials (Iceland (Headquarter: USA), 19,000 t, scheduled to start operation in 2019)
* Other supplier candidates: GCL/Essel (India, polysilicon ~ PV module 5GW/y, completion schedule 2020), Saudi Basic Industries Corporation (SABIC)/Schmid (Saudi Arabia)

Japan (Kishiwada, Osaka)
Japan (Yokkaichi, Mie)
USA (Theodore, Alabama)
Korea (Yeosu)
Korea (Yeosu)
China (Xinjiang Uyghur
XINTE ENERGY/ TBEA Xinjiang Sunoasis
Autonomous Region)
China (Shihezi, Xinjiang Uyghur
(Chongqing) Daqo New Energy
Autonomous Region)
China (Leshan, Sichuan)
Yongxiang Polysilicon (Tongwei Group) *included LONGi JV China (Baotou, Inner Mongolia
Autonomous Region)
China Silicon Corporation-SINOSICO
China (Luoyang, Henan)
Asia Silicon
China (Qinghai)
China (Xinjiang Uyghur
East Hope Group
Autonomous Region)
LDK Solar
China (Xinyu, Jiangxi)
China (Inner Mongolia
Inner Mongolia DunAn Photovoltaic Science and Technology
Autonomous Region)
Combo (Jiangsu)
China (Yangzhou, Jiangsu)
Others (Japan)
Others (China)
Others (Korea)
Middle East
Others (Europe (including Russia))
Total (Estimate)

SunEdison (former MEMC Electronic Materials) a GCL
Other major non-Tier 1 manufacturers
OSAKA Titanium technologies
Mitsubishi Materials Corporation
Mitsubishi Polycrystalline Silicon America Corporation (MiPSA)
Hankook Silicon (HK Silicon)
Hanwha Chemical

Tokuyama Corporation

Hemlock Semiconductor Corporation
REC Silicon (ASiMI: Advanced Silicon Materials)
REC Silicon (SGS: Solar Grade Silicon)
REC Silicon/Tian Hong New Energy (Youser Group)

OCI Company

Wacker Chemie (Wacker Polysilicon)

GCL-Poly Energy Holdings

Tier 1 manufacturers (7 companies)

Company

Trends of Production Capacity of Polysilicon Manufacturers
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Korea

China

China

Trina Solar

JA Solar

Canadian Solar

Hanwha Q-Cells

GCL System
Integration
Technology
（GCLSI）

LONGi Green Energy
Technology

Yingli Green Energy

Risen Energy

First Solar

2

3

4

5

6

7

8

9

10

CdTe

c-Si

c-Si

c-Si

c-Si

c-Si

2,650

1,343

2,170

1,848

3,921

4,583

5,232

4,607

c-Si

c-Si

6,550

6,656

Total

2016

c-Si

c-Si

Technology

** Preliminary figure, Compiled by © RTS Corporation

USA

China

China

Canada

China

China

China

JinkoSolar

1

Country

PV cell/ module
Manufacturer

2017
Ranking

300

371

-

900

1,363

1,147

2,188

-

1,745

2,222

2,481

2,884

Apr.Jun.

2,200

1,489

1,325

1,966

2,068

Jan.Mar.

900

598

-

1,870

1,603

2,092

2,374

Jul.Sep.

600

1,443

838

1,319

-

1,831

2,700

2,806

2,953

3,507

4,840

5,438

6,828

7,143

9,0009,200**

2,4612,661**
2,088

9,807

Total

2,481

Oct.-Dec.

2,640

2017

Trends of PV Module Production (Shipments, Sales) (Quarterly) by Global Major PV Manufacturers

3,232

500

500

1,494

-

-

1,700

-

-

2,794

Apr.Jun.

2,340

400420**

-

1,374

-

-

2,015

Jan.Mar.

700

-

1,5001,600**

2,8003,000**

Jul.Sep.

2018
Oct.Dec.

2,6002,700**

7500**

Module Shipments

Module Shipments

Module Shipments

Module Shipments

Module Shipments

Module Shipments

5,6005,800**
5,5006,000**

Module Shipments

Module Shipments

Module Shipments

Module Shipments

6,0006,200**

11,50012,000**

Target

Note

(As of October 31, 2018) (Unit: MW)

38

China

Yingli Green
Energy

Risen Energy

First Solar

8

9

10

CdTe

c-Si

c-Si

c-Si

c-Si

c-Si

c-Si

c-Si

c-Si

c-Si

Technology

2,376

－

1,700

－

－

1,000

1,300

1,200

1,900

1,200

End of
2011

1,680

－

2,450

－

－

1,500

2,000

1,800

2,400

1,200

End of
2012

1,680

－

2,450

－

－

1,500

2,400

1,800

2,500

1,200

1,800

－

4,000

300

100

2,200

2,600

2,800

4,000

3,200

End of
2014

2,500

1,800

4,000

1,500

3,700

4,300

4,330

3,900

5,000

4,000

End of
2015

Annual Production Capacity
End of
2013

3,200

3,100

4,000

5,000

5,000

5,700

6,170

5,500

6,000

6,500

End of
2016

Source: Press releases, materials from international conferences, companies and interviews, etc., compiled by © RTS Corporation

USA

China

China

Korea

LONGi Green
Energy Technology

Hanwha Q-Cells

5

Canada

7

Canadian Solar

4

China

China

JA Solar

3

China

6

Trina Solar

2

China

Country

GCL System
Integration
Technology
（GCLSI）

JinkoSolar

PV cell/ module
Manufacturer

1

2017
Ranking

Trends of Module Production Capacity by Global Major PV Manufacturers

2,200

6,600

4,200

6,600

5,400

8,000

8,110

7,000

7,790

8,000

End of
2017

Manufacturing Site

China, Thailand, the Netherlands,
Vietnam

China, Canada, Brazil, South East
Asia

5,000 US, Malaysia, Vietnam

8,600 China, Mexico

4,200 China

12,000 China

6,000 China

8,000 Korea, China, Malaysia

9,910

8,500 China

7,790

10,800 China, Malaysia, Portugal

End of
2018

Plan

(As of October 31, 2018) (Unit: MW/year)

RTS annual report
“Forecasting PV installed capacity in
Japan toward FY 2030” (2018-2019 Edition)
(Published in October 2018)

Outlook of the Japanese PV market
- Toward making PV a mainstream power source With the Cabinet Approval of the Fifth Strategic Energy Plan, Japan is now committed to
promoting efforts to making PV a mainstream power source. Meanwhile, despite the
exponential growth of PV installations under the Feed-in Tariff (FIT) program, Japanʼs
target PV installed capacity in FY 2030 remains unchanged in the Fifth Strategic Energy
Plan. In early 2018, RTS Corporation published a recommendation to realize 150 GW PV
installations in Japan by FY 2030. With this recommendation as one of the encouraging
factors, the momentum calling for the revision of PVʼs position in the energy mix is
increasing both in and out of the PV industry.
In this report, RTS forecast the PV market in Japan toward FY 2030 from various aspects,
taking into account of social backgrounds and cost reduction of PV systems by market
segment (residential, industrial and MW-scale PV systems, etc.).
We highly recommend this report as a guidebook to promote PV-related businesses for PV
system manufacturers and distributors, power producers, EPCs, manufacturers of
inverters, supporting structures, measurement/ monitoring/ power conversion equipment,
components manufacturers, financial institutions, insurance companies, O&M service
providers, mass media, policy makers and others engaged in the PV business.
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- RTS Monthly Focus

 Global PV Highlights:
Major PV conferences & exhibitions, installed capacity of PV systems in the world, global solar cell
production, etc.

 Monthly PV Photo Gallery：
Interesting photographs of PV systems recently installed
in Japan and overseas with descriptions: residential PV
systems, PV systems for public, commercial and
industrial facilities, MW-scale PV power plants, etc.

 Topics from Japan：
-

-

News from the national and local governments, utilities,
PV material/ component manufacturers, PV cell/
module manufacturers, balance of systems (BOS)
manufacturers, PV systems (residential/ public/
industrial/ large-scale), PV manufacturing equipment
and measuring device manufacturers, financial
institutions, R&D institutions, and end users
PV Shipments, PV Price Trends

 Topics from the World：
- Topics from global PV industry covering new entry, new business/
technologies entry, expansion of sites, expansion of production capacity, joint
venture/ business partnership, M&A/ restructuring, order/ supply agreements,
financing
- Trends of production capacity of polysilicon manufacturers
- Trends of solar cell, module production (shipments, sales) by global top 10 PV manufacturers
- Trends of production capacity by global top 10 PV manufacturers
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Institute of Advanced Industrial Science and Technology (AIST), Japan Photovoltaic Energy Association (JPEA), leading PV cell/ module manufacturers
in Japan and overseas, major electric utilities, developers of utility-scale PV projects, major silicon manufacturers, users of PV systems, equipment
companies and a wide range of PV players in Japan and overseas. Our monthly report “PV Activities in Japan and Global PV Highlights” has been
acquiring an international reputation.
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