science & technology | modules | survey

PHOTON Lab’s outdoor module tests: Results of 2013 yield measurements

: | 2013 rank

Manufacturer

| Performance ratio (%)

January - December

Yield (GWHAW)

January - December

12013

Deviationfrom
test winner (%)

| Production dates™

Installed in

'STCpower(W)

: So‘o:ray Energy

10943

1/2013

1908 :

Risen Energy

10925

0.16%

£ 10/2012

1889

* T Solar Industry

1088.0

058% :

12/2012

2489

" Hanwha -Cells

1086.9

068 % :

£11/2012

236.9 ¢

: Sonalis

10865

071%

8/2012 :

1966 :

isen Energy

10843

081%

7/2012

2437

cse PVTech

10840

094%

1/2013 ¢

2028

Renesola

108356

098%

¢ Quasi-mono :

£10/2012

2466 ¢

W 00 ~N M G BWN -

Sopray Energy

10833

1.01%

Multi

1/2013 ¢

2356

 CSG PVTech

1083.2 :

1.01% :

Mono

1/2013 ¢

2501

HeaIForce Power

- Multi

1/2013 ¢

2119

Seraphlm Solar System

10811 :
10784

1.21 %
1.45 %

Multi

— 1 10/2011

2261

Jinko Solar

10783

146% :

Mono

2010 :

7/2011

1911

J|nko Solar

10783

146 % :

Multi

4/2012

2755

Srlrken

10755 ¢

172%

Multi

2009 :

2297

ET Solar Industry

10735 |

1.90 %

Multi

7/2011

2361

JA Solar Technology

10726

198%

: Mono

1/2013 ¢

2531

“REC

10724

200%

{ Multi

Through 2008

2/2011

2122

“CSG PV Tech

10720

204%

i Mono

2008 :

6/2010 :

184.1

Héreon SolarTechnology

10720

204 %

{ Multi

7/2011

2306

: Solon

10716 :

2.07 %

{ Multi

2008 :

2/2011

2269

Sunlmk PV

HE.SL‘ZHZO 20M230

10714 :

2.09 %

i Mono

2/2011

2379

Lmsun Renewable Energy

1071.1;

212%

Multi

7/2011

2283

Phono Solar

HE.PSTQOM -24/F

10710

213% :

Mono

5/2012

1920

L|nuo PV High- Tech

: LN240(30)P-3- 240

10705

217% :

Multi

1/2013

2395

CNEV Solar Power

1069.0

231%

Multi

on 2006

7/2011

2472

Upsolar

: UP M220P

1068.9

232% :

Multi

o 2010-2011

2/2011

2192

: Kinmac Solar

- KSS-6P6A-230

10882

2.39%

{ Multi

2010 :

2/2011

2341

Sunerg Solar

P 60/ 156-230

1067.8

242 %

{ Multi

. -

2/2011

2260

i Renesola

 JC245M-24/Bb

1067.4

246 %

{ Multi

£10/2012

2177

“ReC

RECZ30AE

10662

257%

“Multi

2007/2010 :

2/2010

2286

| CSG PV Tech

SG230M2-30

10660

259%

i Multi

2008 :

6/2010 :

2283

Runda PV

- RS230P-60

1065.0 :

268% :

Multi

1/2012 ¢

2378

Solar Modules Nederland

- TC245-MO

1064.1 :

276% :

Mono

2010-2011

2/2011

267

1064.1

276 %

“ Multi

1/2012 ¢

2346

W|n Win Precrsron Technology

1064.0

277% :

Multi

2009 :

2009 :

2304

SolarWorId

10633

283% :

Mono

2009 :

3/2010

2334

Aleo Solar

eo S_18225

106256 ¢

290% :

Multi

2005

4/2010';

2305

Nes! Solartech

DJ-235P

10620

2.95 %

“Multi

5/2012 :

2377

CH Solar

olar 180 mono

10615 :

300%:

: Mono

Through 2010

4/2010

1844

Phono Solar

30P-20/U

303%

{ Multi

5/2012 ¢

2358

Lightway Green l\l‘ew Energy

LW235129)Pl 850*990

10607 |

307%

Multi

4/2012

2357

Earth TDBlZleZS 72-P 180

Mono

2/2011

1792

Ningbo Solar Electric Power
Topray Solar

05T-180W

10605
10600 :

3.09%
3.13% :

Mono

Through 2010

5/2011

1848

EopIIy New Energy Technology

EPS125M/72-190W

10599 -

314%

: Mono

1/2013 ¢

187.3

Sungen

-235P

Multi

5/2012

2354

Huanghe Photovolta|c Technology

190(36)M

10590 ;
1058.1 :

323%
331%

§hAono

1/2012 ¢

1909 :

Linuo Group

LN24030/P-225

10580

332% :

Multi

7/2011

2365

- Solar-Fabrik

emium L poly (225)

1058.0

332%

Multi

2/2011

2236

S- Energy

 SM-220PA8

10579

333%

Multi

2009 :

2244

BP Solar Internahonal

BP3220T

10578

3.34 %

¢ Multi

Through 2011

7/2011

2325

Zentralsolar Deutschland

enius SOM 185- 1[][][]4 185

10577

334%:

i Mono

7/2011

1906

nec

 REC230PE

1057.1 ¢

340 %

{ Multi

2010 :

2/2011

2376

JCS Solar

7 JCSM290MT2

1057.0

341%

§hﬂono

1/2012 ¢

296.9 ¢

Chaon Solar Energy

RM240S156P-60

1056.6

3.45%

- Multi

5/2012 :

210

(1|X|n Solar Electrical Appliancew

| SL250CE-48M

1056.6 :

345 %

i Mono

4/2012

2559

NenPower Technology

NT-125AX

10564 :

346 %

“pc-Si/aSi

2009-2010

11/2010 ¢

1254

Mage Solar

age Powertec Plus 230/6PH-| US

1056.2 ;

348%

Multi

s -

7/2011

2318

Axitec

“'AC 236P/156-60S

10557 :

353 % :

Multi

‘DE ¢  Through2011:

2/2011

2329

Chaorl Solar Energy

" CRM2455156M-60

10557

353%

Mono

5/2012 ¢

2463 ¢
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Performance ratio (%)
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January 2013

Performance ratio (%)

Performance ratio (%)

June 2013
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August 2013

‘| Performance ratio (%)
: | September 2013
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September 2013
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October 2013
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October 2013
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PHOTON Lab’s outdoor module tests: Results of 2013 yield measurements
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China Sunergy

- CSUN260-60M

10556

: Mono

359% :

354 % CN -
62 SWAT-International 906 10554° 3.55% Mult ' -
63 Sunflower 906 10553 3.56% : Mono =
64 REC 906 10550 , | Mult -

Solarwatt

10548

3.61 %

§hAono

2005 :

Sunage

10543

366%

: Mono

Bosch Solar Energy

10535

373%

i Mono

2009-2010

Chma Sunergy

10535

373%

§hﬂono

69 Luxor SolarTechnolog|es 90.5 10534 3.74 % Mono -
70 Jlnko Solar 905: 10533 375%: Mult -
90.4 - Multi =

Eoplly New Energy Technology
Chmt Solar / Astronergy

10527 ;
10524

380 %
383 %

Multi

Jet|on Solar

10522 ;

385% :

Mono

2005 :

W|n Win PreC|5lon Technology

10521

386 % :

Multi

SoIarWorld

10514

392%

Multi

2004-2011

BP Solar Internatmnal

BP3280T

10512 |

3.94 %

Multi

Through 2011

Galaxy Energy

$260m-96

10512

3949%

i Mono

CNPV Solar Poweur“

“ CNPV-185M

1051.1

395%:

i Mono

2006

Tnna Solar

- TSM-180DCO1

10510

396 %

i Mono

2007

SolarWorld

W‘ 245 poly

10509

3.97 %

i Multi

Amensolar WorldW|de Energy & Manufactunng

ASTRAOZION

10502 :

4.03 %

{ Multi

BYD

 BYD 240P6-30

10496 :

4.08 %

i Multi

* CEEG Solar Science & Technology

ST 240-60M

10490 :

414% :

Mono

2005 :

Kioto Photovoltaics

KPV 210 PE

10489

4.15% :

Multi

2008-2010

Schott Solar

10488

416%

Multi

Since 2011

i Sonalis

10488

4.16% :

Mono

Conergy

10485

419% :

Multi

2009 :

‘ Bisol

”’BMU 2152/233

1048.0 ¢

4.23 %

{ Multi

2009 :

CEEG Solar Sclence & Technology

ST 265-72P

10479

424%

{ Multi

2005 :

Upsolar

“UP-M180M

10478

425%

i Mono

2010-2011

Trina Solar

" TSM-225PC05

10468

434%

“ Multi

Arnensolar, Worldv:\li:rle Energy & Ménufacturing

S-5M-190W

1046.7

4.35 %

i Mono

: Trina Solar

- TSM-250°C05

10467 :

435% :

Multi

Mage Solar

10463 :

439% :

Multi

- CNPV Solar Power

1045.7

4.44 %

§hAono

2006

IBC Solar

10455

446 % :

Mono

Through 2011

Solana Energiay | Med|o Amb|ente

10446 °

450% :

Multi

2010 :

Eurener

10438

461% :

Multi

Kenmec Mechanrcal Eng|neer|ng

10434

465 %

“ Multi

Solargate Technology

10432

467%

| Multi

Mage Solar

10428

a71%

{ Multi

Solarbest Energy Tech

10427 |

472%

§hAono

L|I|e Energie

Mono

Talesun Solar

10425
10422 :

473%
476 % :

Mono

Egrng Photovoltarc Technology

1042.1 ¢

477 %

‘ Mono

Multi

Ymglr Green Energy Holding

n Win Precrsron Technology .

10419
10415 :

479 “/oH
483%

“Multi

BlSO|

10414

483 % :

Multi

Sungen

10414

483%

Mono

Frankfurt Solar

10413

4.84 %

Multi

Axrtec

10398

498%

§hAono

N|ngbo Solar Electnc Power

10392

504%:

i Mono

Arde Solar Energy Technology

~ AD195M5-Aa

10389

5.06 %

i Mono

Suntech Power

- STP205-18/Ud

10373

521%

Multi

L|I|e Energie

ie SPL 185-1

10366

5.27%

¢ Mono

Zytech Engmeerlng

E.ZT 230P

1036.4 :

5.29 %

i Multi

P\'/”l"owerTechnologres

Pva3220

1036.1 :

532%

- Multi

118 Sunrise Solartech RM 180072-GE _ 890 10360: 533 % : Mono
119 _ China Sunergy CSUN24060P 889 10356§ 5.36 % : Multi
120 : Shinsung ¢ SS-BM260C ‘ 88.9: 10355: 537 % : Mono
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January 2013
| Yield (kWhAW)
January 2013
Februrary 2013
Februrary 2013

| Yield (kwhiw)

March 2013

| Yield (IWhiow)

March 2013

| Performance ratio (%)
| Performance ratio (%)
| Performance ratio (%)

d (kWhW)

| Performance ratio (%)
August 2013

| Performance ratio (%)
August 2013

July 2013

| Yield (lWhAW)

| Performance ratio (%)
June 2013

| Performance ratio (%)
June 2013

April 2013

Yi

Performance ratio (%)

November 2013
| Performance ratio (%)

December 2013

| Yield (lWhiW)

| Performance ratio (%)

Performance ratio (%)
September 2013
October 2013

| Vield (kWhAW)
November 2013

| Vield (IWhiow)

October 2013

December 2013
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science & technology | modules | survey

PHOTON Lab’s outdoor module tests: Results of 2013 yield measurements

2013 rank

Manufacturer

[ am—

| Performance ratio (%)

January - December

Yield (GWHAW)

January - December

2013

Deviationfrom
test winner (%)

Celltype

| Production dates™

| nstalledin
| STCpower(W)

Perfectenergy

© PEM-180/185-72M-SCC

10309

579%

: Mono

2008 6/2010'

1913

CNPV Solar Power

1027.8 :

6.08 % :

Mono

2006 7/2011¢

2497

Kyocera

10269

6.16 % :

Multi

2009 2/2011:

2121

Isofoton

1023. 9

6.43 %

§hﬂono

2012¢ 4/2012¢

255.0 ¢

Schott Solar

10193

6.85%

“Multi

20082009 :  2/2011 :

2247

Calrays

10190

6.88%

: Mono

— 700

2440

Sharp

10176

7.01%

i Mono

2005 3/2011°:

186.1

Scheuten Solar

10173

7.04 %

Multi

— 62011

2381

Evergreen Solar

10159

7.16%

Ribbon

2008 3/2011

210.0 ¢

Shell Solar (now W|th SolanNorldl

1013.1 :

7.42% :

Mono

155.8%3

Sovello

/-X-205-fal

 Ribbon

Through 2005 ¢ 2006
2011

206.1

SolarWorld

mmodule Plus SW 210 poly i

10104 :
10102

767 %
769 %

Multi

2004 2006

21227

F|rst Solar

10100 :

770 %

“CdTe

2006-2011 ¢ 2007

65.4%7 :

Emmvee Photovoltams

10080”E

7.89% :

Multi

2008-2011 ¢ 3/2010

2340

Shell Solar

1007. 3

7.95% :

CIS

2005-2006 © 2007

90.8%3

Day4 Energy

1003. l

8.33 %

Multi

2006 2/2011:

1865 :

: Sovello

995. 2

9.06 %

 Ribbon

2009-2011 ©  1/2011

2050 :

 Solar-Fabrik

99456

911%:

i Mono

2006-2010 ¢ 3/2010

1307

Suntech Power

9932

924%

- Multi

2005 2/2011:

182.9 ¢

Solar Fabrik

9803

1042%

{ Ribbon

2003-2004 © 2005

145.8% ¢

Hanwha SolarOne

| SF160 M5-24 (175 W)

9747 :

10.93 %

i Mono

i 2007

174673

Ce‘n‘adlan Solar

 CSGA-170P

969.9 :

11.37 %

i Multi

2007 (purchased) i~ 2007

174473

Sunwiays

HH plus 190l190 Wp)

9694 :

1141 % :

Multi

20032005 2005

199,5%3 :

Isofoton

18- 170/24

964.8

£ 11.83%

Mono

2007¢ 2009

1728

Kyocera

: KC17DGT2

964.0

1191%:

Multi

Through 2006 © 2006

178.4%3

Isofoton

947.2

S 13440%

Mono

Through 2005 ¢ 2006

102.5%3

BP Solar Internatronal

“BP7185S

944.0

S 1373% :

Mono

i 2005:

185,173

Photowatt Internatlonal

PW 1650-175W

938.4

14.25 %

{ Multi

2005 (purchased) i~ 2006

171473

Sharp

T-RSE3E

9287

15.13%

: Mono

2003 2005

187.9%

 Evergreen Solar

ES-180RL

8923

Ribbon

2006-2008 : 2007

185.4%3

. 1846%

Alex Solar Energy:& Technology::

Ll\/I 190D-24

%2

[

i Mono

2009 7/2011:

1878

ASE (now with Schott Solar)

:.ASE -300-DG- Fl(BOO W)

¥

*2

* Ribbon

19972006 2007 :

308.1%

 CNPV Solar Power

- CNPV-240P

*2

*Z

*2

{ Multi

2006 7/2011¢

2431

Conergy

werPIus 235P

%2

o

%

“Multi

- 12002

240.0 ¢

: Evergreen Solar

ESE-210-c3

o

%2

*2

{ Ribbon

— 20011

2112

Fluitecnik

220P

¥

¥

*2

{ Multi

—111/2011

2318

Hanwha SolarOne

0-24- ll\/ll75 (scacl

%2

%2

21

i Mono

—1 2/2010

1830

Hengdran Group Dmegc

DMlHU M125- 72

%2

o

*2 = Mono

— 42012

1966 :

Huanghe Photovolta|c Technology

w2

P

*2

i Multi

— 102

23171

JA Solar Technology

¥

¥

*2

{ Multi

- 12013

2421

Latrtude Solar

%2

%2

*2

Multi

-1 2012

w2

Lrnuo Group

%2

o

%

7/2011

1918

Magl Solar Energy Technology

w2

P

*2

: Mono
i Mono

— 700

2461

M-Prime

¥

¥

*2

 Multi

- 1002

2407

*2

*2§

*2

—1 22011

2285

Nelumbo

xm Solar Electncal Appl|ance

%2

%

2

Multi
 Multi

2396

Rlcen Energy

w2

P

*2

i Mono

— 42012
L7701

1917

- Solibro

*Zg

*Zg

*2

{CIGS

2008 2/2011°:

973

Sonalrs

 SLI90CE36M

*2

*2§

*Z:

i Mono

-1 2012

1889

Sunpeak / Alpexsolar

 ALP235W

%2

%

%

i Mono

2009-2010 ©  3/2010

2330

: SunPower

PR-245NE- WHT D

w2

P

-)(-ZA

i Mono

— 102

2452

SunPower

- SPR-320NE-WHT-D

%2

%2

)%

i Mono

— 1/2012°

3255

SunPovver

- SPR-327NE-WHTD

*2§

*2§

*Z:

i Mono

1 202

3258

Topsolar Green

M72-125M-190W

*2

g

*2 i Mono

— 7/2011

185.9 ¢

i Topsolar Green

E.TSMQB 125M- 250W

w2

P

*Z:

: Mono

—1 3012

2466

Upsolar

" UP-M185M

®2

*2

*2

i Mono

2010-2011¢  2/2011 ¢

189.2

*1when the date of production was unavailable, the date when the PHOTON Lab bought the module was used (if possible)
*2no data available
*3 STC power specification was not determed by PHOTON Lab but by the manufacturer
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Yield (kWhiW)

| Performance ratio (%)
Februrary 2013

January 2013
| Yield (kWhW)
2 | January 2013
March 2013

| Yield (IWhiow)

March 2013

| Performance ratio (%)

Februrary 2013
| Performance ratio (%)

d (kWhW)

April 2013
| Performance ratio (%)

August 2013

| Performance ratio (%)
Yi

| Performance ratio (%)
July 2013

| Performance ratio (%)
June 2013

| Performance ratio (%)

| Performance ratio (%)
November 2013
December 2013

| Yield (kWhkW)

| Vield (kwhiow)

| Performance ratio (%)

Performance ratio (%)
October 2013

September 2013

| Yield (IWhiow)

October 2013

August 2013
November 2013

December 2013
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