= % 1]
0 By B T 0 0 6 L P

= B i 0 9 5 1
o

n/__ .
o™ A 7 o A A 5 A5 0 5 0 5 A G 0 5 9 B0 59 A

il 0 t.
4 ﬁ&%ﬁ%Eﬁﬁ&_h.b!m%..&ki%Eﬁhﬁ.ﬂ%@ﬁﬁ%@ﬁ%ﬁ@@ﬁﬁ%ﬁﬁ@ﬁﬁﬁﬁ@@ ;

i ¥

L i 57 7 0 0.5 20 0 500 5 0 5 0 5 050 50 18 Y S0 00 B9 5 25 17 (7 £ 17 £ 990 99 £ 57 £ £ ooy P £ £ 7 T LT L o P LT B R
S O ek L o g A g T /

As Germany celebrates another

record-setting year, Bavaria
loses it lead to an eastern state

Going east?
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science & technology | inverters | test

Inverter test results

Inverter Observed Medium irradiation ' High irradiation :
vnlta.g _etaP,, Gradeas Gradebe-  Positio . Gradeas Gradebe- : Position |
........... o . R AU _of20m  fore20m - :
'SMAs STP 20000TLHE- 10 o S oV 5% AL - 1 :
' NS A = 2
A = 3
Steca's StecaGrid 300 350 - 600V h = 4 12/2011
"snecas Stecagndauun e ?Dnv" e - 5 9/2012
h > 5 o
Siemens’ Sinvert PYM17 0.0V 4% A — 8 42011
‘Refusol's 017K P FEen 6080V 974% A A g 1272010
Refusolso13k 420850V A As 10 12/2010
si A = 10 4/2011
Refusol's 020K 430-850V L - 10 a0
SMASSTRIZOOOTL 0 ano-gw0y i A 10 127010
SMAsSTP1000OTL10 a0V 9 . - 14 1072011
: . - i - T/0m ¢
. BO0-850V A - 16 1/2011
”Zeversnlar New Energvs Eversnl TLl’.‘.ﬁ‘It*z 55[]720\/‘ ; A ‘ - 18 442011
T A K 18 5/2011
A - 18 2/2013
"Refusol's 011K* 380-800V | 9. A A 18 © 972008 -
"Gnudwe PuwerSupplyTechnulogysGmeﬂﬂ-SSqi. 0500V o A = B 3 i 12/2012
i o T a0y ] o200
L 18 8% i E
Growatt's S000MTL (version2)  750-540V A S 1% 12/2012
Sputniks Solarmax 13MT 50750V %68% A . 1% T g
Dichl AKO's Platinum 6300TL 350 710V . MV . TS 3B 2/0m
i 410800V - . - e gm0z
Danfoss’ TLX 15 k 430-800V n i e ' % o0
Samil Powers Solarlake 15000TL  30-g00V %7% A s L g0% o W sz
“Zeversnlar New Energys Eversol-TLA600  : 290500\’ BT% A - g ; ‘ iog/20m
> i A 1 6R% o ‘ o 3/2010
Sunways’ PT33k . gm0y 7% 0 A : e W : .
|ConergysPG1ST . g0V 6% o A A . :
| Kinglong's KLNE Sunteams 5000 B0 40V 6% A - 90 3 - WS
; 's SGISKTL ®E% | A B - s - ~ e oz
| SMASSMC700TL SOV 6% A A B% 1 s
. i . . . L
| DanfssTX10k o pamV m5% oA A+ 2 . % g
| . e .
965 %
| Power-One's Aurora PVI-125-0UTD-FS 30 750V 94 %
mHeIms HSI20 " 3B0-B0DV . %2%
: ' %.2 %
%.2 %
Kstar's New Energy KSG-5K (version 2) 280 - 4BEIV 96.2 %
‘Kstar's New Energy kSG3 "":”'799 40V %1% 8/2012
TrannergysPVIBOOTL 300 500\.' %1% 8/2012
L :
Fronius’ 16 TL50 30 700V 959% 972010
“Kaco's P Puwadnrdl]ﬂ(l supreme DCS (18|:Hz) 7 350510V © 957% - 1/2010
SMAS SB 5000TL-20 v B71%
Omron’s KP100L (0D-EU) 30855V 955% 172013
Sanjing EI Electrlcs SAJ SununuTLEI( 200 44[]V955%
Power-Onc’s Aurora PVIGO00-0UTD-S 180 530V %547%
"nasstechs DSPAZIZ R oM 1%

“Kstar's New Energy KSG-5K (version 1) . 280480V 951%
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Inverter ;-_‘Dbsei’ve,ﬂ.. o Medmm |m1d|at|on ngh |rralhat|on Pl
: Grade as - Grade be-  Position etaP,,, Gradeas iGrade be- : Position - 1SSU€
2011 : fore 2011 i i u[ﬂ_ZpH fore 2011
8
o
'SMA's SB 3000HF-30 e 6 22012
Yisun Ne New Energ\r Tech s Ylsun 2)( Tl. ! :_Ci _:. o . 1272012
“Fronius’ 1G Plus 150 V-3 o i '
o B
Sungrow’s SGIKTL version2) o =g [ B0t
Framius' G Plus 50 o By 872008
"Phoenlxtecs P‘JG zabo (updated mudell : C_"W REA i
“Kaco H Powadur Sﬂ[ll)xl C “““ B
(new software; since Jan. 2010)**
“Kaco's P PuwadurZEUﬂ : C B
: . B ;
hSpulmks SolarMax EOGDS B‘ . H/ZDDQ
Effekta’s ES5000 (new software, PYOO113L) - -z
"Carlo Gavazz:s ISMG15[IDE B :
Xa _ B 7 172009
Conergy’s IPG 5000 vision* i ip B 700
Kao's Powador 8000xi old firmware il Jan. 20101 . B e o D
Kostal's Piko 10.1 e B B st 7/00 |
D B B 71 5/2008
Mitsubishis PV-PNSOGATL-GER . B B 8 60
HSMASSMCTOHUHV | b i : 91 i
“Sunwavs NTZGIJ]IIawer range]*J 350*_.523‘31‘ : ) : B A 65 --11/2[]07 :
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Risen Energy GmbH

Neumeyerstr. 28-34 80411 Nirnberg | Germany
T +49-911-956490-0 F +49-911-95649069
www.risenenergy.com

de@risenenergy.com

risen

solar technology

RISEN ENERGY CO., LTD.

Tashan Industry Zone,Meilin,Ninghai 3156089,Ningbo | China
T +86 574 59953228 F +86 57465173959
info@risenenergy.com www.risenenergy.com
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 voltage Position
: range*'

0 3ph* _
 Sputnilc's SolarMax 2000C% 165- 515 0 C 108 ¢ w2007
“Sungrow’s SGIKTL {version1) . 180-420V e TR 8. 820
3KTL {versio e i | e

200480V c g8 6/2009
OclmaiersPAC4 " 30-500V o B3 12/2009
‘Mastervolts Sunmaster XS6500 c o N
_Mastervolt's Sunmast L - - .
SMA's SB 3800 208-385V T B . BTN c %
rDasste::hsDSP123KH : D oy o
' Dieh m4 D D 01 42008 :
| Power-One’s Aurora PVI-2000-0UTD-DE 20-530V | 9. T e o IBELE
'Dichl AKO's Platinum 21008 §  206-390V . 928 o C D o1 10/2009
25 a9y b c i D 905 6/2007
Powador 2500xi% om0y @ i - C 98 D 93122007
“Sunways® NT 2600 (upper rangel® i 476-749V | 923% D c % C ‘
"""" S 375575V ¢ 923% 0 c a9 C - 11/2008
212386V 923% D C 99 o 1/2008
50400V 921% b t 07 0 672011
0 c e i
e . D
Riello's HP 4065REL-D* o i 105 e
“Etfekta's ES5000 (old software) P i 108 D
E o 0 107 B 1/2007
‘ . - 108 o 2011 |
o D g o17% o F D
' ; o s 110 = B 4/2010
“SMA's SB1100 139-370V ° 891% i F F o T D i 3w 10/2009
Opti-Solar’s GT 4000 (old software, V1.08) | 200-450V ° €78% F i 0 oiw D 1 i i
New Energy ' . - 13 F . WO
" SunnySwiss’ SSP-6000 , F . F ST 2011
“Ehe New EnorgysEHENSK 38 : F 2T F =
"Phoenixtec’s PVG 2800 (original model)® i 255-435V @ 78.4% F Fod F iR

AInverter test r

Inverter

Observed

i Medium irradiation

High irradiratrirpnﬂ ‘

*1 range at which the model was tested and to which the grade applies, ** Eversolar New Energy Co. Ltd. and Zof New Energy Co. Ltd. merged at the end of 2011 and altered thair name 1o Zever-
solar New Energy Co. Ltd.; Zeversolar now calls the device the Eversol TL 17k; however, the power data differs from the tested Eversol-T, ** device no longer being produced, * renamed Solarmax
13MT3 since April 2012, * name changed from Eltek Valere to Eltek, ** now Schneider Electric Industries SA, *7 prototype; device no longer being produced, * the identical solar inverter brands

Helios Power (Riello UPS) and Sirio (AROS) are now marketed under a single brand, AROS Solar Technolagy GmbH, and distributed by AROS Neufahm

New grades in PHOTON Lab’s inverter test as of 2011

The table showing the results achieved by
the inverters tested by PHOTON Lab looks
slightly different due to a new grading sys-
tem as of 2011. All of the inverters tested
before that point have two grades: one
based on the old system and one related to
the new method.

The grades are based on the PHOTON
efficiency at medium and high irradiation.
More detailed information about the invert-

ers can be found in the corresponding test
reports (the issue in which each report was
published is noted in the last column of the
table). The rankings are also based on the
PHOTON efficiency.

The changes to the grading system were:
made to reflect the current status in the sector;
and the system will be updated again in the fu-
ture to reflect technical advancements. Naw, in-
verters have to get a higher PHOTON efficiency

__'g'is:yétgm' for inverter tests as of 2011 '

on

*1to align

£

grades with our US sister publication, we have changed the letter »E« to »F«

E S

to secure a hetter grade: what would have
gotten an A in 2010 with 96.4 percent, would
now get a B. Should manufacturers further im-
prove their devices, these inverters could even
get downgraded to a C as our grading system
changes to reflect the current times.

Moreover, to align grades with our US
sister publication, we have changed the
letter »E« to »F« based on the American
school grading system.
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science & technology | modules | yield measurement test

Rank Manufacturer Model Production Installed Yield in Performance Yield in Deviation from
; : | dates™ iin : KWh/m* : ratio ¢ kWh/KW | testwinner (%)

11441
©1,1401

| SPROZINEWHTD e 2R e

 JimoSolar T
Apollo Sulrar

e e
© Schott Solar™*® © SCHOTT PERFORM Poly 235

00
102011 ©
2005 ¢

Until 2008 ;
20072010

VVVSo1ar Modules Nederland a0 e i "72010‘-‘-‘2011
2010

5P ol ' N

2008 :

ITS Innotech Solar.

s SolarWarld

olar
Win Win Precision

CNFsolr
Suntink__l_’v

' -R-isgn Energy__ ; £
L PV Power Technologies

B2z
Conergy PowerPlus 220P

CtireSunergy ¢ CSUNZSO6OM,

| Galayrergy T Gsomes ;
: Mage Solar ¢ Mage Powertec Plus 225/6P. i Until 2011
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PHOTON Lab’s autdoor module tests Results of 2012 yleld' measurements

Rank Manufacturer ) Model . Production Installed : © Yieldin Performance : Yieldin Deviation from
‘ : . dates™ i in ; kWh/m? : ratio : kWh/KW  © testwinner {%)

i L S s R al
AC 2369/156.605 o Uil 2011 ;

i]nmodule Flus SW 225 poly

Solorid
Solaria Energla
""""" BoMza0d
T

TSM 225?’{205

Unil 2010

Mage Powertec Plus 230/6PHUS  +

s L

.} BoschcSiMBO230

Surise Solartech

SnlarWorEd
Zytech Engmeermg

SH&H somece Unti 20051”2

i Day4 48MC 185
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science & technology | modules | yield measurement test

Rank : Manufacturer

PHOTON Lab’s ontdoor module tests: Results of 2012 yield measuréments_

Performance Yield in
: ratio i kWh/kwW

© Yield in
© KWh/m?

¢ Producti ilﬂ'""

dates™ in

Deviation from
i testwinner (%)

Parfectenergy
- Kyocera
stSalar
mmvee Photovoltaics
Schott Sofar*'®

o
N

483
140.7

LBse 08

1,062.0

 2006-2011
2008-2011
2008-2008

Sovello

Solar-Fabrik

120%

SFI0/Ige

Until 2011

2006 2010
2004-200¢

S‘gvel lo

hs_gfuton

Photowatt International

[ 12 {190 Wp)*?

2082011

[pumhésed}

 2003-2005
.. 20032004 ¢
00

Until 2005

 Until 2006
19972006 :

Zﬂ’lj-f-‘i‘(purchased} :

Eoo

151 ; Sharp

2003 : 72005 : 79.0%

10.52%

10.87%

12.16%

o 1329%

17.04%

*?no longer manufactured
*3 referred to as Pure Power SV-X-200 (LV) in previous issues

*8 previous model designation: CSG18051-35/1589x807

*7 previous mode! designation: CSG230M2-30/1640x392

*& previous model designation: ES-200-P60{230)

*9 previously manufactured by Solarfun Power Holdings Co. Ltd.

* pravious model designation: Economy New | T5220ECUS

*11 previous manufacturer designation: JZ Solar

*12 previous model designation: JZM 290M-72

*1 company has changed its name to Inventec Energy

*1 manufactured by Ningbo Qixin Solar Electrical Appliance Co. Lid.
*15 company has withdrawn from crystalline silicon PV manufacturing
*1 previous model designation: SW 210 poly

*1when date of production was unavailable, the date when PHOTON Lab bought the module was used (if possible]

** manufactured by Alpexsolar; available through Sunpeak-Vertrieb Unternehmensgruppe Ratio-Data
*5 CEEG is the manufacturing company of license holder China Sunergy
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KLNE Sunteams

® Proven in operation all over the world

. Highest CEC (California Energy Commission) Efﬁciency"

® Photon inverter test “A” grade

The KLNE Sunteams range has shown ifself

to be one of the popular ‘value for money’
_ranges in the inverter world. Sturdy design,
simple operation and easy installation make
- this range of inverters a favourite with
installers all over the world,

96,6% at modium irradiotion
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