science & technology | modules | survey

PHOTON Lab’s outdoor module tests: Results of 2013 yield measurements
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U1 SoprayEnergy spiw 90 10943 ~Mono - “| am3| 1908
2 Risen Energy 9381 10925 0.16% : Mono —| 102012 1889
3 ET Solar Industry 9347 10880° 0.58% : Mono —| 12202 2489
4 Hanwha Q-Cells 933 10869 0.68% : Multi —| 1202|2369
5 ¢ Sonalis : 933 10865 0.71%  Mono “| e2012| 166
6 Risen Energy 931: 10843 091% : Mono —| 7002|2437
7. CSG PVTech 931 10840 094% : Mult —| 2m3| 2428
8 Renesola 931 10836 098% : Quasimono | —| 102012 2466
9 Sopray Energy 930 10833 1.01% : Mult : “| vam3| 2356
10 CSG PVTech : 930° 10832: 1.01% :Mono - - vem3| 2m01
" 11 RealForce Power CRr2a0pe0 928° 108110 121% : Mult —1 ms| s
| 12 : Seraphim Solar System : SRP-220-6PB 926: 10784: 1.45% : Multi 10/2011 226.1
13 JikoSolar Cokwieomzz 926 10783 146% : Mono 10| 7200|1917
14 Jinko Solar 926 10783 146% : Mult -| 4012|2755
15 Siliken 924 10755 172% : Multi —1" 2009|2207
16 ETSolarlndusty  CETPes02e0 922 10735 180% : Mult —| 7201|2361
17 JA Solar Technology 921° 10726 1.98% : Mono —| vam3| 2m31
18 REC C a1l 10724¢ 200% : Mult Through 2008 | 2/2011| 2122
190 CSGPVTech cseisost3siEs 9217 10720 2.04% : Mono 2008| 6/2010| 1841
~ 20 Hareon Solar Technology 921 10720 2.04% : Mult - —| 7011 2308
21 Solon ” : 9207 10716° 2.07% : Mul 2008 | 2/2011| 2269
22 Sunlink PV Gsl020M230 920° 1071.4° 2.09% : Mono - 2201|2379
23 Linsun Renewable Energy : 9200 10711 242% : Multi —|" 72011 2283
24 Phono Solar CPS190M-24/F 9200 10710 213% : Mono - 5012|1920
25 Linuo PV High-Tech HE.LN240(30)P3240 """"" 919° 10705° 247 % : Mult = 172013 2395:
26| CNPV Solar Power 918 10690 231% : Mult o 2006 | 7/2011| 2242
27 Upsolar : “ UP-M220P 918 10889 2.32%: Mult o 20102011 | 2/2011| 2192
28 Kinmac Solar KSsePsA230 917 10682 2.39% . Multi wo 2010| 22011| 23411
29 Sunerg Solar 917 10678° 242%: Mui T “| 2o [ 2260
30 Renesola 917 10674 2.46% : Mult - —1 102012 2077
31 ReC 916 10862  257% : Mult 2007/2010 | 2/2010| 2286
32 CSG PV Tech 915 10860 259% : Multi 2008| 6/2010| 2283
33 RundaPV 915° 1065.0° 2.68% : Mult —| vamz| 2378
34 Solar Modules Nederland 9141 10641 2.76% : Mono 2010-2011 | 2/2011| 2467
35 9147 10641 2.76% : Mult 12012 | 2346
36 Win Win Precision Technology 9141 10640 2.77% : Multi 2009| 2009| 2344
37 SolarWorld ” 9131 10633 2.83% : Mono 2009 | 3/2010| 2334
38 Aleo Solar e0S_18225 913 6 280%  Mult 2005 | 4/20010| 2305
39 Nesl Solartech DJ-235P 912 10620 2.95% : Mult “| samz| 2877
40 CH Solar olar 180 mono 912 ¢ 3,00% | Mono Through 2010 | 4/2010|  184.4';
41 Phono Solar 30P-20/U 91.1 2% 3.03% : Mult —| s0m2| 2358
" 42 Lightway Green New Energy LW235(29)P1650°990 911} 10607 3.07% : Mult —| a0z 23m7
43 Ningbo Solar Electric Power Earth TDB125x125-72-P 180 911 10605 3.08% : Mono Through 2010 | 2/2011 | 1792
44 Topray Solar 05T-180W 91.0¢ 1060.0° 3.13% : Mono —| sp011| 1848
45 Eoplly New Energy Technology EPS125M/72-190W 9107 10599° 3.14% : Mono —| vam3| 1873
46 Sungen k M-235P 909 10580 3.23% : Muli -| saoz| 2354
47 Huanghe Photovoltaic Technology 190(36]M 909° 10581 3.31%  Mono 172012| 1909
48 Linuo Group LN240(30)P-225 909 10580° 3.32% Mult 2003| 7/2011| 2365
49 Solar-Fabrik emium L poly (225) 909 10580 3.32%: Mult —| 22011 22386
50 SEnergy  SM-220PA8 909 10579 333% : Mult —| 2008|2244
51 BP Solar International g3z 908 10578 3.34%  Multi Through 2011 | 7/2011| 2325
52 Zentralsolar Deutschland enius SDM 185-10004-185 9081 10577 334% : Mono —| 7201 1906
B3 REC  REC230PE 908 1057.1  3.40% : Mult 2010| 2201|  2376:
54 JCS Solar GugesmeoomTz 908 10570 3.41%  Mono —| 12012 2968
55 Chaori Solar Energy RM240S156P-60 907 10566 3.45% : Multi = —| spoz| 0
56 Qixin Solar Electrical Appliance  SL250CE-48M 907 10566 345% Mono - 42| 259
57 NexPower Technology ONmIZA 907 10564 346%:pcSi/aSi TW 2009-2010 | 11/2010| 1254
58 Mage Solar age Powertec Plus 230/6PH-US 907 1052 348% : Mult us —| 7201|2318
59 Axitec * AC 236P/156-60S 907 10557 3.53%: Mult DE Through 2011 | 2/2011 | 2329
60 Chaori Solar Energy CRM245S1SBMAGO 907 10557 353% Mono - | —| spoi2| 263
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PHOTON Lab’s outdoor module tests: Results of 2013 yield measurements

Deviation from

January - December
test winner (%)

January - December

2013 rank
2013

'STCpower(W)
e

| Production dates”
| nstalledin

celltype

Yield (GWHAW)

| Performance ratio (%)

| Manufacturer

D
=
|

1: China Sunergy © CSUN260-60M . 907 10556: 3.54% :Mono G
62 SWAT-International ©7 906 10554° 355% Muli :
63 Sunflower 906 10553 3.56% : Mono
64 REC 906 10550 359%: Mult
" 65 Solanwatt 906 10548 3.61% : Mono
66 Sunage 905! 10543 366% Moo | ; .
67 Bosch Solar Energy 905 10535 373%:Mono  DE . 2009-2010 :
68§ChlnaSunergy 9[].5§ 1053.5"§ 3.73%H§Mono ‘ : :

2005

69 Luxor SolarTechnoIog|es 90.5 10534 3.74 % Mono -
0 Jlnko Solar ) 905: 1053.3: 3.75% : Muli -
. n Eoplly New Energy Technology ) 90.4 1052.7} 3.80 % Multi -

72 Chmt Solar / Astronergy

7 Jet|on Solar

! Win Win PreC|S|on Technology k H : :
75 SolarWorld : , 903 10514 392% : Mult DE 2004-2011
176 BP Solar International BP3280T © 903 10512° 384%  Mult — 0 Through 2011 :
" 77 Galaxy Energy S60m96 © 903 10512% 3.94% Moo DE :
78 CNPV Solar Power CONPV-1BSM © 903} 10511¢ 3.95%  Mono
: 79§Tr|na Solar 7 itsmasoocor

904: 10524: 383 % : Muli
90.4: 10522 3.85% : Mono
90.4: 1052.1: 386% : Muli

2005

2006
2007

TSMIsoDCOT 903 105107 396%  Mono
80 SolarWorld W245poly © 9020 10508° 397%  Muli
: “ASEP30-230W © 9027 10502¢ 4.03% : Mul
BYD240PG30 © 901} 104960 4.08%  Mult
ST20060M © 901 10490° 4.14%  Mono
KPV2I0PE © 901! 10488° 415% | Multi
" 'SCHOTT PERFORM Poly 235 9017 10488° 416% : Mult
901 10488 4.16% ; Mono
: 900 10485 419% : Mult
CBMU-215-2/233 © 9000 10480° 423% : Multi
ST26572P ©a00% 1047.9¢ 424% : Multi
‘upmigoM " 9000 104787 425% Moo

81 Amensolar WorIdW|de Energy & Manufactunng
82 BYD
) 83 CE‘E‘G Solar Science & Technology
"84 Kioto Photovaltaics
851 Schott Solar
86 : Sonalis
) 87 Co‘n‘ergy
88 Bisol
g CEEG Solar Smence & Technology
: 90§ Upsolar
91 Trina Solar GTsmazsecos T ga9 104687 434% : Multi
i) Amerisolar, Worldwide Energy & l\llénufacturing S-‘5l\/l 0w 89.9 1046.7"§ 4.35 % Mono : :
03 TrnaSolar b  TSM-250PC05 ©g99} 10467¢ 435% : Muli . iy
94 Mage Solar H T g99l 104631 4.39% | Multi on iy
95 CNPV Solar Power 898 10457 444%:Mono  CN . 2006 ;
96 _ IBC Solar 898 10455 446%  Mono |  Through 2011 :
) Solaria Energfay | Med|o Amb|ente 897 10446? 454 % Multi 2010
o8 Eurener . H; 461 % Multi :
: 896 10434 465%  Multi
896 1043.2% 467%  Mult
896 10428° 471% : Muli
895 10427 472%  Mono
895 10425 4.73% : Mono
8951 10422 4.76% Moo
8951 10421° 4.77% : Mono
8951 10419° 479% : Mult
894 10415 483%  Multi
8941 10414° 483% Mult
894 1041.4° 483% : Mono
8941 10413 484% : Mult
893 10398 498%  Mono
892 10392 504%  Mono
892 10389 506% : Mono
7 g927 103871 5.08% i Mono
P205-18/Ud ©891 1037.3° 521%  Multi
“LiliesPL1851 © 890} 10366 527%  Mono
117 Zytech Engineering Vi o 830 10364 529%: Mult
118 PV Power Technologies T ga0 7 103617 5.32% i Mult
119 Sunrise Solartech “SAM 180D72-GE 890 10360° 533%  Mono
120 | China Sunergy G CSUN24060P C 839 10356 536% . Mult

2005
2008-2010
Since 2011

2009 :
2009 :
2005
2010-2011

99 Kenmec l\/IechamcaI Eng|neer|ng

“100 Solargate Technology

101 Mage Solar

.‘102 Solarbest Energy Tech

103 L|I|e Energie

104 Talesun Solar

.‘105 Egrng Photovoltarc Technology
::106 Ymglr Green Energy Holding

i Win Win Precrsron Technology
108 Bisol '
109 Sungen

10 Frankfurt Solar

“m Axnec

12 N|ngbo Solar Electnc Power
.‘113 Arde Solar Energy Technology
.‘114 Y|ng|| Green Energy Holding
15 So‘n‘tech Power

::116 Lilie Energie
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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)

Shinsung

© SS-BM260C

10355

5.37%

: Mono

42012

2588

Perfectenergy

-180/185- 72M SCC

10309

5.79% :

Mono

2008 6/2010'

1913

- CNPV Solar Power

V-240M

10278

6.08 % :

Mono

2006 7/2011 ¢

2497

Kyocera

KD210GH-2PU

10269

6.16 % :

Multi

2009 2/2011:

2121

Isofoton

10239

6.43 %

§hAono

2012 4/2012:

255.0 ¢

Schott Solar

10193

6.85%

{ Multi

2008-2009 i 2/2011

2247

Calrays

10190

6.68%

i Mono

— 7/2011

2040 ;

Sharp

10176 |

7.01 %

Mono

2005 3/2011:

186.1

Scheuten Solar

10173

7.08%

Multi

- /2011

2381

Evergreen Solar

10159 :

7.16 % :

Ribbon

2008 3/2011

2100

Shell Solar (now with Solarworld]

i Mono

155.8%3

Sovello

10131 ;
10104

742%
767 %

 Ribbon

Through 2005 : 2006
©2/2010

206.1

SolarWorld

10102

7.69%

Multi

2004: 2006

21227

F|rst Solar

10100

770% :

CdTe

2006-2011 ¢ 2007

65.4"3

Emmvee Photovoltarcs

10080”E

7.89%

Multi

2008-2011  3/2010

2340 ;

Shell Solar

1007. 3

7.95%

‘s

2005-2006 © 2007

90.8%3

Day4 Energy

1003. l

833%

¢ Multi

2006

1865

: Sovello

£ SV-X-200-fa

995. Z

9.06 %

 Ribbon

2/2011

2009-2011 ¢ 1/2011

2050

Solar Fabrik

HE'SF”130/4-130

9946

911%

i Mono

2006-2010 ©  3/2010

1307 ¢

Suntech Power

P190-18/Ub

9932

9.24%

{ Multi

2005 2/2011:

1829

Solar Fabrik

i SF145A

9803 -

10.42 %

 Ribbon

2003-2004 © 2005

145,873

Hanwha SolarOne

© SF160 M5-24 (175 W)

9747 :

10.93 %

i Mono

—i 2007

1746%3

Ca‘n‘ad|an Solar

SBA 170P

9699 :

1137 % :

Multi

2007 (purchased) : 2007

174.4%3

Sunways

Hz.l\/IHH plus 190 (190 Wp)

969.4

C11.41%

Multi

2003-2005 2005

199.5%3 §

Isofoton

- 18-170/24

9648

111.83%:

Mono

2007: 2009

1728

Kyocera

C17DGT2

964.0

S191%:

Multi

Through 2006 © 2006

178.4%3

Isofoton

I- 110/24

947.2

S 13.44% :

Mono

Through 2005 © 2006

102.5%3

BP Solar Internat|ona|

BP7185S

9440 ¢

13.73 %

i Mono

—i 2005

185,173

Photowatt Internatlonal

W 1650-175W

9384

1425%

¢ Multi

2005 (purchased) i 2006

171.4%3

Sharp

" NT-RSE3E

9287

15.13%

i Mono

2003 2005

187.9%3

Evergreen Solar

ES-180AL

8923

1846 %

 Ribbon

2006-2008 © 2007

185.4% ¢

AIex Solar Energy & Technology

ALM 190D-24

%2

%7

i Mono

o

2009 7/2011:

187.8 ¢

ASE (now with Schott Solar)

*2

*2

 Ribbon

1997-2006 1 2007

308.1%3

CNPV Solar Power

*2

g

2

 Mutd

2006 7/2011:

2431

Conergy

w2

P

*2

Multi

— 102

2400

 Evergreen Solar

*Z

*Zg

*2

- Ribbon

— 22011

2112

Fluitecnik

CFTS220p

iy

*2

*2

Multi

—1 1172011

2318

Hanwha SoIarOne

 SF160-24-1M175 [scac)

*2

g

2

: Mono

—1 2/2010°

1830

Hengd|an Group Dmegc

M190-M125- 72

¥

P

*2

i Multi

—1 1172011

2318

Huanghe Photovoltarc Technology

- HH230130/P

*2

*Zg

*2

- Multi

— 1/2012

2317

JA Solar Technology

' JAPE-60-240/388

Y

*2

*2

{ Multi

-1 12013

2421

Lat|tude Solar

tltude P6-60/6 (235)

¥t

v

v

- Multi

M2

Llnuo Group

:.LNTBD(SBH\/I 185

¥

P

*2 ©

i Mono

— 102
L7010

1918

Magr Solar Energy Technology

' MGSM-240D-60

*22

*Zg

*Z:

: Mono

— 7/2011

2461

%2

oy

2

 Muli

— 12012

2407

NeIumbo

- NEI 2303VA

v

¥

*2

 Multi

— 201

2285

(1|X|n Solar Electrlcal Appllance i

* SL230CE-30P

w2

P

*2

Multi

— 402

2396

isen Energy

%2

%2

*2

i Mono

7/2011

1917

Solibro

%2

oy

2

' CI6S

2008 2/2011:

973

Sonahs

¥

¥

*2

i Mono

1/2012 ¢

1922

Sunpeak/Alpexsolar

*2

*Z§

*ZA

i Mono

2009-2010 ¢ 3/2010

2330

SunPower

%2

*2

*2 :

: Mono

i 12002

2452

SunPower

o

%2

oy

: Mono

— 12012

3255

SunPower

¥

¥

*2 0

: Mono

— 102

3258

Topsolar Green

*2

*Z§

*2

i Mono

—1 72011

185.9 ¢

: Topsolar Green

%2

%

*2 = Mono

— 32012

2466 ¢

Upsolar

o

%2 |

%

i Mono

2010-2011¢  2/2011

189.2

*Twhen 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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