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Location and Climate of the site Y/ PVG Solutions
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5} Location and Climate of the site
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v'As a role of pilot plant for 1.25MW construction
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n Construction schedule 1)V PVG Solutions
2013 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013 | 2013
Apr May | Jun Jul Aug | Sep Oct Nov | Dec
Kuranuma
Solar Power
Plant Foundation
250kW Mounting
Piot Pl m
Hokuto
Solar Power
Plant

1,250kW

Learning

Foundation
Mountlng

experience of Oper
“Kuranuma” —
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Qutline of Kuranuma Solar Power Plant 1)V PVG Solutions

4 ==
Kuranuma Solar Power Plant ‘N\“{Q R ERES G
= = Location Asahikawa, Hokkaido
PCS 250 kW
Capacity
270.26 KW (Front)
PV 324.3 kW (bifacial gain 20%)
Capacity 1,064 modules
(PST254EarthON60)

Installation South, 40°

Operation Oct., 2013

Module

40°

10.3m

v
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n Outline of Hokuto Solar Power Plant 1)/ PVG Solutions

Hokuto Solar Power Plant
(World largest large scale bifacial pl_ant)
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— 52~ Location Asahikawa, Hokkaido

PCS

Capacity 1,250 kw

1,351.28 kKW (Front)
PV 1,621.54 kW (bifacial gain 20%)
o Capacity 5,320 panels
NG (PST254EarthON60)

s L1 Installation South, 40°

Operation Dec., 2013

A

: —_— ' | Module
4m
40°
1.5m 10.3m
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n Bifacial module

W

Module manufacturer

Cel manufacturer

ng PVG Solutions

High power and bifacial solar module

EarthON 60 Series
60-cell module - ¢

= -_— -
Partest Bansih Tosh Caop

B Dumoartion roare Thay SN of / \?‘\

= Using high efficiency and bifacial solar cells "EarthON", & oo Ko I =

produced by PVG Solutions Inc. zfm WL Pors wher Ziyvars. | { | yl

(A1 TUV certifi m 1l « Unigue technology onginated in Japan. warranty 222 /
s ,,.gmm, S t ed OdL e . Hyi efficiency and generating electricity from both _JT 987mm \<\_ _./ !

front and rear sides.

» "EarthON" cell is only PV bifacial cell that has the highest
bifaciality(rear output / front output).

» Utilizing reflected and diffused light from rear side,
10 to 30% output power can be increased in total #=

1663nn

sl uzan Metorsggcsl Agency HIY

<rear side>

< \ P Refhctance (abaedo)
> esh SNow 0%
vy sand beach 1025%
‘ asphat 10%
— - el | Oiass, ground | 10N and fess
<front side> ( v 3 AT
# Based on the practicas Nield test. Bifacial PV system Field test
*% Rear side output is not a guaranteed vaue n Kitami Institute of T—Z*:n[ﬂo(]‘/ JE—
. at Oct. 2012

f FVGE High ENdency soler cedl brand
EafthON 3
e [7=yv) &(r)0dn

EarhON s ademark regisiraton of FVGE, and ofginel Tach,. |

URL : www.pvgs.jp'downioad
Published in the test data.
Please have a look!

ULU VU

PST254EarthONGO0 total output from both sides (Esimated value)*

illumination of 0% 10% 15% | 20%
rear side
Total Pmax[W] 254 278 290 302
Vpm [V] 321 321 32.1 321
lpm [A] 792 867 905 | 942
Voc [V] 386 386 38.6 | 38.6
Isc [A] 8.44 924 9.64 10.0
Efficiency[%] 15.3 16.8 175 | 18.2
P —"

Mechanical specifications

dimension 1,663x997x39mm

weight 22kg

front side 4mm tempered safety glass

rear side Transparent back sheet

cells n-type mono-crystalline bifacial solar cell

"EarthON"

frame Anodized aluminum profile

cable 4mm? solar cable, L=0.4m, with MC4 connectors

Mechanical load 5,400 Pa
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This picture is provided by Hokkaido PVGS Limited.
(This work is supported by Hokkaido-government and Kitami-city.)
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KBS Opportunity W

| had two motivations.

1. Message from Prof. Kashiwagi of Tokyo Institute of
Technology

| joined “Smart Community Forum” at Sapporo in 2012 by chance.
Prof. Kashiwagi said on his lecture, |

/Japanese Feed In Tariff system (FIT) will start.
Big company will make money using FIT.
It is local companies that should join hands
and enter into IPP business.

\If you don’t do it, you are STUPID ! )

2.Philosophy of our company
“We try what no other, at the first. ”
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PrOblems Pv PVG Solutions

There were many problems to be solved.

v How to overcome snowfall in winter season?
(We have heavy snowfall in Asahikawa city)
v" Which module
v Which mounting structure?
v Which power conditioner?
v etc.
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(lC}N Encounter to bifacial module 1)V PVG Solutions

While | was looking for PV module for our
power plant, | had found bifacial PV system
- under demonstration test at Kitami Institute
8 of Technology in 2012.

I S I s I t m This development program was ...
Performed by - Kitami Institute of Technology
- - Hokkaido PVGS Limited
for overcoming snowfall  togumi construction Co., Lt
- KITABA grand planning Co., Ltd.

Supported by - Hokkaido Government
- City of Kitami
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Breakthrough and Solutions 2 PG solutions
How to overcome heavy snowfall? y

Mounting v Ground height 1.8m llSm

40°

system v Tilted angle 40 degree

Module v High efficiency bifacial
module

Booster v Application of reflection
light form snow and
white sheet

v Low ambient
temperature

“Snow is not a enemy, but a friend for bifaciai mbdul.”

14 Photovoltaic Techn [% olutions Copyright © 2016 PVG Solutions Inc




B Tt e |\ T 5

;pm——g

Results of power generation for 3 years

This picture is provided by Hokkaido PVGS Limited.
(This work is supported by Hokkaido-government and Sapporo-city.)
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(6)" Calculation method for bifacial generated power Vv

[B5BHE AR Information for calculation of irradiation]

15H B AN [FLAFRmEE]
. T L AR
. TLAEDR
#5 Point B 8 JI| Asahikawa TLAEMA Length of Length of
Tilt angle array to array
array base
space
@ Latitude = 43.77 40 3,066 7,185
#2E Longitude B 142.37
FLARDE _
7L AR
e A y TLATEEERE | Length of ;
125 Altitude m 111.9 FLAERA Array pitch | arraoblique Arraf):71 gt;rval
side
B 5t &5t 5 3% Cotinuous array or not — i_%ﬁ.?l/'f Continuous array 40 10,251 4,003 256
= - XTL AT Array interval factor=7L (& 2Eg# Array pitch
TL A Array interval factor % 256 256 A /7L A#HBEK Length of arraoblique sidex100
EZ % Steps of array B 2
FLAF i £ azimuth =4 0 [REHHABEEHE]
HA&E
FL A{B244 Tilt angle = 40 40 0 ﬁﬁ*llﬁf_ x5l Stepby| RMEHEA T(_)tal power
Bifacial gain row Front power (including
bifacial gain)
FLABEERHS opitimum tite angle & 24 24 24 20% 5,320 1513 | 16215 | =9 351.3kW x 1.2
[ & &% Basic information] ’ . .
EH BT AN 10% 5,320 1,351.3 1,486.4
i E@ 145 Bifacial gain % 20.0 10.0 0.0
PV7L A ERKE(MEFSEE) PVarray STC Pmax
(inoluding bitacial gain) kw 810.8 743.2 675.6 0% 5,320 1,351.3 1,351.3 =fr.0 nt p Ower
PV7ZL A% EA K PV array structure - EmEBAKR (ZBE B R) Open in rear side (Mounted on tilted structure) ¥ EarthON Pmax 254 W
ABEMIELE PC cell - HifE@% Single
PVED 21— /L DR Age of PV module F 0
RT—a2F 433 (PCS)EHEE PCS power KW 625 | [ 625 ] [ 625 ] %
R T—4 Windspeed data - ') With wind speed data S I E P - PV S I m u I ato r' Ve r'1 0
S 2T L {58 Number of system YRTh 2 2 .
FHEFTHNHEE PV Array power 1,486.4 .
[RAE RTINS Information of load in power plant] p rov I d e d by N E DO
EH B AN
PCS##1A = Cooling method of PCS - 5&#il/5401 Forced air cooling
—BEAHDES BEIRILE—EENEMPF) : 40 [ B2 43 & 14 8% SE 3R Information of wiring in power plant]
Annual Performance Factor i EE T AT
PR &7TEE EH Power consumption by load in W o0 BB RO ELE T E%EE DC power loss in DC
power plant wiring % 3.0
RREEEE) AC Voltage (Low voltage system) \Y 210

v Actual measured solar irradiance at EEZREROTERT FRITE AC power ossin | . "

low voltage wiring

BEZEELEOHEE With or without transformers for

S Ite IS U Se d for Cal C u |at| O n . high voltage - @Y With transformer for high voltage

—EEZEERAE Capacity of transformer for high W 1500

v" Snow loss is not considered in winter |t

— & %48 Load loss kW 14.000

—BEZEERTOEEE [ Number of system at

S e aS O n transformer for high voltage VATA 2

>R FEBEE(EE) AC voltage (High voltage) Vv 6,600

—>EERREHROEER TEZHE AC power

16 Ph Otovo I ta Aoe L loss in high voltage wiring % . 20




i7" Results of Hokuto Solar Power Plant for 32 months P #ve soiorin

= Bifacial module (bifacial gain 20%) m Hokuto
Estimated generated power [KWh] Actual generated power [kWh]

250,000 Too much snow!
No consideration of snow loss for
estimated power

200,000
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From Dec-13 to Jul-16 Generated power Generated power
32 months (Accumulated) (yearly per kW(front))
Hokuto solar power plant 4,450,668 1,235
Estimated by STEP-PV
(bifacial gain 20%) 4,435,943 1,231
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1k Results of Hokuto Solar Power Plant for 32 months 1 7ve selurien:

Standard module (bifacial gain 0%) m Hokuto
Estimated generated power [KWh] Actual generated power [kWh]

250,000

Although much snow,
bifacial generates the same power
as standard module without snow

200,000

150,000

100,000 -

Generated power [kWh]

_ _ Generated power Generated power Bifacial gain [%)]
o gffniittﬁs‘ml i8 (Accumulated) (yearly per kW(front)) =1 - (Hokuto /

Hokuto solar power plant 4,450,668 1,235 19.8%
Estimated by STEP-PV
(bifacial gain 0%) 3,714,303 1,031 -

18
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(Bl Results of Hokuto Solar Power Plant for 32 month 1 7ve seiuion:

Change of monthly system performance ratio

120%

100% /

o
= 80% N

Q //( / —-2013
g 60% -=-2014
§ Attacked by —+-2015
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There is no obvious degradation of system.
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70 Results of Hokuto Solar Power Plant for 32 month 1 7ve seirion:
B 9 A B T WS aarnoiEedn

[
09 00:16:36
o

TSNS SRR, — 1400

................ .......... 10,138 kWhIday
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Summary W

v From the results 1.25MW Bifacial PV Power Plant for 3 years,

v Over 1,200kW/kWl/year obtained although latitude 43.5 N
and heavy snowfall in winter.

v Calculated power almost meets actual results in
accumulation for 32 months (but, no consideration of
snow loss for estimation of power).

v In winter, bifacial generates almost the same power as that
of calculated for standard module without snow.

v' There is no obvious degradation of system by the
evaluation of system performance ratio.

v We will continue to evaluate this power plant for long period
as “World First Large Scale 1.25MW Bifacial PV Power Plant”.
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EarthON"
oves make Earth “ON”

Thank you for your kind attention.
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PVG Solutions Inc.

Head office, Saijo Factory, R&D center
455-1, Minato, Saijo-shi, Ehime, Japan 793-0046
TEL: 81-897-47-6030 / FAX:81-897-47-6031 EarthON”

Sales branch

Nisso 12t Bldg. 7F,3-6-12 Shinyokohama, Kohoku-ku, Yokohama-shi,
Japan 222-0033

TEL:81-45-474-5656 / FAX 81-45-474-5657

Shanghai Technical Service Center
Under relocation of office
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EarthON™

W PVG Solutions

URL: http://lwww.pvgs.jp
E-mail: pvgs@pvgs.jp
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