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About RTS Corporation, founded in 1983

-- Comprehensive Consultancy on Photovoltaic Power Generation (PV)

Business:Helping establish PV business strategy, “Go to Japanese market ”

Clients: Government agencies, utilities, manufacture rs (entire value chain of PV)
project developers, financial institutes, industry associations, etc.
in JP, US, DE, IT, FR, AT, NR, CHE, AUS, CHN, IND, KOR, Taiwan, etc.

30 year experience

R&D

Consulting for PV projects

PV system

Japan World

Go to Japanese Market

Silicon feedstock Deployment

for solar cell
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Japan’s PV Market Status and Outlook (DC)

Annual installed capacity (MW)
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PV prices trends in Japan ( 21MW, Large-scale PV System )

Price of 21 MW PV systems (estimate) (Unit: Yen/W)
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* Expenses are included in the inverter price. Grid connection cost is NOT included.
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PV Bankability (Possibility for financing, eligibil ity of investment)

“PV Bankability” means the reliability rating of PV projects at the moment of investment
by financing organizations.

O “PV power generation” is a stable revenue-generating business for long term
<>
O For our investments to PV:
v' PV Power Generation Output [kKWh]

v Initial costs, O&M costs, removal (recycle) costs,
etc. [Yen] (“LCOE” includes these factors.)

v" Many risks of degradation, accident, etc. of components
(modules, inverters, support structures, cables, etc.) i |  py moDULE BANKABILITY 2016:
PV plants lifetimes GRS —C

Bloomber gNwE gyF anasurveyt iden tfywh ch module brands

v Sustainability of enterprises (for a maintenance service

t t t t prt ptdfomaro dth wo\d

Of PV S Stem « Bloomberg New Energy Finance asked respondents which PV module brands
they considered ‘bankable’ out of a list of 50. Topping the list were Trina Solar,

Hanwha Q Cells, SunPower, First Solar and Canadian Solar.

Bloomberg = |

NEW ENERGY FINANCE

« According to Altman-Z scores, used to predict the chance of a company going

H H H H bankrupt within two years, First Solar is the only quoted pure-play module
v Company rating (by investment firms, journals, etc.) Canany iy o
« All interviewed technical advisors agree that manufacturing quality increased from
2012-2013: this is the consequence of a more consolidated market, improved
L, w= == Pbalance sheets and higher level of automation at the module assembly lines
L

v" Name recognition (well-known or not)

—_
—_
— L
PRpp———— L G ey,

'
. . oy . I |+ Bloomberg New Energy Finance asked respondents which PV module brands
9 C”te”a fOI‘ Ban kab|l|ty EvaluaUOn : they considered ‘bankable’ out of a list of 50. Topping the list were Trina Solar,
|

Hanwha Q Cells, SunPower, First Solar and Canadian Solar.
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LCOE (Levelized Cost of Energy) and related factors

___________________________________

[Yen] < :

LCOE [Yen/kWh] =

___________________________________

[KWh] \ﬁ Want to increase!

~
\

___________________________________

Needs for ... ' Needs for ... Needs for ...
System cost reduction | - O&M cost reduction Minimization of removal cost
Installation cost reduction | - Outsourcing to Prolonging of land use contract
Beduction of land, basement costs, etc. , ' professional O&M player Using of more reliable components
~~~~~~~ \

n == n

2 (Capital Expenditure*) + X (O&M Cost*) + Removal Cost* [Yen]

=1 t=1

2 (All Power Generation Electricity Volume*) [KWh]

[ Needs for .. :
| R&D fori mcreasmg efficiency !
; Optimization of PV system design !

Needs for ...
Suitable maintenance of PV system

* Should be considered discount rate and depreciation for present values of all investments, costs,
generation electricity volume I RTS corporation



LCOE of Conventional PV Systems (RTS Estimation)

Conventional PV (c-Si)

Large-scale

System type

Residential

Year (FY) 2015 > 2030 (est.) 2015 > 2030 (est)
PV module 89 40 ~ 49 196 60 ~ 89
Inverter 35 18 ~ 22 44 19~24
System
orice Sslfupc'ijrr; 26 10 ~ 13 28 14 ~ 17
(Yen/W)
Installation 66 oy - 8 64 33 ~ 41
(Total) Sily Ol il 332 il ~ 1l
LCOE (Yen/kWh) 18.7 8.6~95 18.3 7.4~90

(condition)

Price of2:L M PY apstares (ssswats )

il wrane

20 yrs lifetime,
6,000 Yen/yr O&M
COSt,

5% remove cost,
3% discount rate,
Not including land-
related and grid-
connection costs

30 yrs lifetime,
2,000 ~ 3,000
Yen/yr O&M cost,
5% remove cost,
3% discount rate,

Not including land-

related and grid-
connection costs

20 yrs lifetime,
4,000 Yen/yr O&M
cost,

3% discount rate

30 yrs lifetime,
2,000 Yen/yr O&M
cost,

3% discount rate

© RTS Corporation
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Bankability evaluation by third party inspectors

A TUV Rheinland Japan :

TUVRheinland

- J€Chnical evaluation of the bankability based on JIS and/or JEMA prescriptions
(PV generation stations evaluation services in Japan)

(for system planning — before system installation)
- PV generation forecasting with sites inspection and evaluation
- System specs evaluation

(after system installation)

- Safety verification

- |-V strings measurements

- Thermography measurements

(Examples) : 5 PV station Projects at Kushiro and Tokachi-region, Hokkaido Pref.,
operated by JAG Energy (Shinsei Bank decided project finances for them in 2012)

TUV Sud Japan :

Bankability services (feasibility evaluation) for investors, developers and EPCs

PV plants accreditation based on IEC 62446

(Examples) : 1.414 MW PV power station at Yamaguchi City, Yamaguchi Pref.

constructed and owned by West Holdings ~
"I RTS corporation 14



Bankability evaluation by third party inspectors

Jcn Japan Credit Rating Agency (JCR) - Rating for PV projects:

(Example) : 10.2 MW PV power station (at Misawa City, Aomori Pref. owned by
Canadian Solar Japan) has “A” grade of the rating

- Contracted 3 billion loan financing with Goldman Sachs Japan (+ Shinsei Trust as a
lender)

(Concepts)

Against “Default risks of PV Module Manufacturers”

v" PV module output guarantee reports by third party organization, against performance
degradation risks by PID, etc.

v Credit capability of PV manufacturer for long term

The evaluation points of view for the selection of PV components

v' The specs of the components brochures, field experiences, and actual data of PV
Manufacturers’ credit

Reliability of long-seller components with no defects

Maintenance points throughout Japan (advantages of Japan’s company).

The business sustainability of the companies: Positive figure, Multi-businesses (> single-)
(% KTS Corporation



Bankability evaluation by third party inspectors, e tc.

R&] JapanRating and Investment Information (R&l)

Example:

Giving “A” (single A flat) grade of a reserve rating (credit rating) for the project bond with
large-scale PV power plant at Himeji-City, Hyogo Pref.

(+ Goldman Sachs Japan as an arranger)

The bond was issued at 326 million Yen as of April 2014.

The role of small and medium -sized enterprises (beyond economical advantage)
v’ Strong relationship between SMEs and local governments
v' SME'’s important position in the local economy
v" Integrity of the local economy
v" SME's reliability, long history and contribution

v Full knowledge of local resources, nature, climate, etc.

-> Important factors for sustained and community-based business

P
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Comparison of Conventional and Bifacial PV sttem
7N N

Conventional PV

Svstem tvpe Ground-mounted und-mounted I Rooftop Vertical Installation
y yp (1 MW) (1 MW) amw) \ (1 MW)
PV Module 60 90 90 ‘ 90
System BOS & Install, 140 150 130 Y 200 es)
price  Grid-connection 10 10 10 10
(Yen/W) Land-related 30 36 . 0 3
Ola
(Total) 240 : 286 230 a 303
Annual Generation 1,160 1,450 I 1,440 1,250
Power (KkWh/kW/iyr)  [GEEEIEE 10004) (125 %) (124 %) : (107 %)
Utilizaton Ratio (%) 13.3 I 16.6 | 16.5 I 14.2
209 | 196 | 16.2 i 24.0
l Miyazaki City, : L
Miyazaki City, outh with 25 deg. iyazaki City, grlgstzir?klocr:g’ east and
outh with 10 deg., nd reflection south with 20 deg., west wi?h 90 de
0 yrs lifetime, 2,400 |naterials , FBo yrs lifetime, 2,40 20 vy liteti o 32’100
(condition) en/yr O&M cost, yrs lifetime, 2,40 Nen/yr O&M cost, | Yer?,/  O&M cost
0.5%/yr degradation [\@n/yr O&M cost, - 5%/yr degradatiT 0 503// N deara da{tion
rate, i%/yr degradati'n raie, ra'.[e oyrdeg
6% discount rate raty, I 6%6idiscount rate l 6% ;jiscount rate
%vscount rat7 \ ,

© RTS Corporation, by courtesy of PVG Solutions, Inc. \~ / \~ , @’4 RTS corporation




Comparison of Conventional with Bifi PV System (cont.)

Conventional PV

Svstem tvpe Ground-mounted |Ground-mounted Rooftop Vertical Installation
y yp (1 MW) (1 MW) (1 MW) (1 MW)
LCOE (Yen/kWh) 20.9 19.6 16.2 24.0
Total Investment
(million Yen) 240 286 230 303
Total Net Income (million
Yen, FIT = 24 Yen/kWh) e ol ez g
NOINC) 201 215 266 173
8.0 9.0 12.2 6.0
9.7 9.1 7.3 11.4

v Good IRR and

Payback Time | Good LCOE, IRR, Payback Time

v Promising v'Many manufacturers are focusing bifacial PV
roadmap of c-Si, | module products
CIGS, CdTe PV

v’ Limited applications of Bifacial PV systems (poor
experiences)

v'No comparable evaluation of nominal output rating
of bifacial PV module

v Difficulties of a simulation of PV power generation
@*’4 RTS Corporation

v" Need for more
lessons learned
under strict
conditions

v Energy rating

© RTS Corporation, by courtesy of PVG Solutions, Inc.
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LCOE forecasts in Japan - Generation cost by energy

Power generation cost (Yen/kWh)

Source: Materials of the Ministry of Economy, Trade and Industry (ml'ﬂompiled by RTS Corporation

source (METI)

—--------------------------------N

! “LCOE of Photovoltaics: Y
400 j Current (in 2014): 24.3 JPY/kWh for Large-scale, 29.4 JPY/kWh for Residential PV |
I |
1 Policy cost . I
. . Future (in 2030): 12.7 ~ 15.5 JPY/KWh for Large-scale PV, Ie
350 || [ Riskofaccidents 12.5 ~ 16.4 JPY/kWh for Residential PV B8 o
B CO2 measures . I
- PV will be absolutory No.1 among renewables, I
 Fuel cost - and competitive with any other conventional energie s! ,’
 Additional safety I
measures
250 k| M Capital cost
20.0 I
' 141 141 7.4 I
15.0
12.8 12.8
0.2 0.2
2014 2030|2014 2030 (2014 2030|2014 2030|2014 2030|2014 2030|2014 2030 k2014 2030 (2014 2030|2014 2030|2014 2030|2014 2030|2014 2030|2014 2030
Nuclear General Coal-fired Biomass |LNG thermal PV PV Geothermal Wind Small hydro | Small hydro Wind Biomass Oil-fired
hydro thermal (mixed W-scale) | (residentj (on-shore) (0.8 mil. (1 mil. (off-shore) | (dedicated thermal
combustion) \ ,) Yen/kW) Yen/kW) combustion)
($ 6,710 /kwW)l($ 8,390 /kw)
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New Approval Process and Due Date

300

263 27.0

79.3

H Approved

B Operation started

127
58
4.6
I2.8 26

<10kW 10 - 50kW 50 - 500kW 500k - 1MW 1-2 MW > 2MW

Source: METI, compiled by RTS Corporation

~ 53 GW
Pipelines

Total

- Additional approval system : facility approval + business approval

- Approved projects needs to conclude grid connection contract
by March 31 2017

- Projects should start operation within 3 years from the date of business
approval (Projects concluded grid connection contracts after 1t Aug. 2016)

Existing projects should start operation within 3 years from 15t April 2017

Cancellation of projects may create space for new project with lower tariff
Source:PV market in Japan 2016/2017 QJ RTS corporation 24



PV installed capacity forecasts by application (RTS )

(Unit: MW(AC))

High/ extra high-voltage ground-mounted PV systems (50 kW ~})
= Low-voltage ground-mounted PV systems (10 ~ <50 kW)
= Private facilities (10 kW ~})

10,000 9,490 9.150 ® Public facilities (10 kW ~}
' = New houses (<10 kW and 10 kW ~)
9,000 — — = Existing houses (<10 kW and 10 kW)
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RTS forecast on the PV installed capacity by fiscal year (RTS)

(Unit: GW(AQ))

16 | | | | | | ! ! | T5aGw 160
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7
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P 4
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Summary

® “PV Bankability” is evaluated with multiple factors — Initial and running costs,
generation volume, credits of PV system providers and EPCs, owners’ effort for a
sustainable business, relationship with local economy, etc.
- Reasons why LCOE/IRR and company ratings receive many attentions

® Japan's PV LCOE is steadily decreasing with cost reduction efforts, and will reach a
comparable level of conventional energy's LCOEs toward 2030.

® Bifacial PV (especially for Rooftop)

are contributing for LCOE reduction s

with advantages of generation
outputs.

® For bifacial PV-related companies:
Company ratings, business
sustainability, actual results, etc.

® Japan's FIT revision promotes
more promising PV projects

400

N N w w
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o o o o

System price (Yen/W)

=
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- Many opportunities for bifi players
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\ /,

Vertical
Installation
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o
o
LCOE (Yen/kWh), IRR (%),

- 0.0

| mSystem price (Yen/W} Land-related

" mSystam price (Yen/W) BOS & Install.
| m System price (Yen/W} PV Module
©LCOE (Yen/kWh)

| @IRR{%)

- (@Payback Time (years)

I RTS corporation

= System price (Yen/W)} Grid-connection
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Thank you for your kind attention !

Contact
Takashi OHIGASHI
RTS Corporation

ohigashi@rts-pv.com
http://www.rts-pv.com/
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