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Project Discription:

After considering the harsh climat in Qinghai and surveying the operation
status of PV power plants, on the basis of related standards research,
Qinghai PV plants survey, experiments and testing, two standards were
completed: “Guideline of Performance Testing and Quality Assessment
for Grid-connected PV Power Plants” and “PV module and key electrical
equipments in high altitude”. At the same time, Qinghai efficiency of
inverter was researched. One of the standards was approved by
Certification and Accreditation Administration of China to be the first
guideline on PV plants performance testing and quality assessment in

China. This standard now has applied to be approved by National Energy



Administration to be the national industry standard.
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Summary
Qinghai with abundant solar researces is one of the largest PV bases in China. But the harsh
climate such as low air density, low oxygen content, high UV intensit resulted in huge stress in
reliability of PV modules and key electrical equipments. At the same time, with the increase of
installation capacity, how to test the performance and assess the quality of PV plants became
urgent to regulate market and provide guidline for PV plants trade and insurance.So under this
bankground,two standars were researched and drew up, one is “Guideline of Performance
Testing and Quality Assessment for Grid-connected PV Power Plants” and the other is“PV

module and key electrical equipments in high altitude”. The main reserch results include:

1) On the research of key components of PV plants at high altitude zone: According to the
typical climate in Qinghai (low air density, low oxygen content, high UV intensity,
high difference in temperature between the day and the night and so on), the
differential testing methods on PV modules and key electrical components (inverter,
combiner box, DC controller, and some others) were designed to provide the judging
criteria for reliability and durability. Strict test items for photovoltaic module and
principal electrical components were proposed in this standard in accordance with the
published relevant standards and geographical features and climatic conditions of high
altitude area, which included items of clearance and creepage distance, hot-spot
endurance test, UV preconditioning test, thermal cycling test, humidity-freeze test,
bypass diode thermal test and electroluminescent test. Environmental suitability test
standard and test method of photovoltaic module, Dc control cabinet, combiner box
and photovoltaic grid-connected inverter were proposed on the basis of the above tests,
and pointed test method, qualification judgment and passing criteria were also
established. This standard was applied for the approval by Qinghai Province

government.

2) On the research of performance testing and quality assessment on PV plant: The PV
plants were surveyed in Qinghai, including the operation status of key components,
operation and maintenance, the construction quality and the performance; Aiming at
the main problems, some useful suggestions and several evaluation reports were
proposed to the owners of PV plants to improve the quality of PV plants in Qinghai;
Then on the basis of the data collected by survey, the main power loss factors were
quantified, such as dirty loss, power degradation loss, mismatch loss, inverter
efficiency, DC cable loss, and so on; Combined with standards investigation, the
testing methods and procedures, the frame of the technical guideline, were proposed,
mainly including two aspects: the quality assessment contents and requirements (total
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3)

17 items), the performance testing (total 19 items). On the basis of field experiments in
Qinghai PV plants, dirty loss testing experiment, power degradation loss testing
experiment, mismatch loss experiment, inverter efficiency testing experiment, DC
cable loss testing experiment, and so on, the test and assessment procedures and
methods, the judging criteria were set. Standardized performance ratio, junction
temperature and some other terms were introduced to Chinese standard firstly. This is
the first guideline in China on performance testing and quality assessment of PV plant.
This guideline was approved by Certification and Accreditation Administration of
China to be CQC’s technical guideline and now is listed into the national Energy
Administration’s plan to be the industry standard in China.

On the research of Qinghai efficiency of grid-connected inverter, the carried research
included: on the basis of whole year irradiation data in 2013 in Qinghai (collected
during survey), we analyzed the irradiation distribution by statistics methods; then
referring the European efficiency and California efficiency of grid-connected PV
inverter, we clear and define the load points in Qinghai efficiency; and then statistics
ranges of each load point were researched and formed. According to the statistics range,
the weighted coefficient of each load point was calculated, and the percentage of

inverter efficiency in basis load ratio was given.
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FE3-3 CRLSH LI T SER 5 BT
D FEL ¥l T R IE I

380.00
#& 370.00 L i
%} 360.00
2 350.00 o HfFTE

¢ 339734091 W FRRINE
* 33&433%722?7;1;395334.15 — 2 (RN

M 340.00

E4
18 330.00 & 328532871
320.00

0 2 4 6 8 10
HfrHms

13-4 CHSE A AF TR 290 AT
BI3 (1-4) S Bk 4R T 2 B2 0 43 i

C. URFEFIR TR

RIS G 0 A A e i 2H AR AT Ik

Rl 773 MR T W S W ) 2 HR -V b B AR 7 S PR i ARG B2 o AR i R A LA
(10730 P55 2R 50N S & R A B ) PRt 25 025 B R I B K DR i T AR . AR H R I R R T
HARITPREERBRES R T, BRI RBEES R E AR E R BEERRE o
tto

TR AR

1. RSB FRE TR R= QSFEEIRMA S B RINR - RBIEERA B R RKIIF)
/255 25 A1 B B R T3 X 100%;

2. AR E B IR T R R = (25F 45 IR B T BE FELE - RABIE 4 IR 418 T KD
/25 B 45 R 2H H3 T i F s X 100%;

R g SR oA IR T R AE T it DA TR, FLPE — 28 48 Fiutth IR T+ 403 2 K 4 e
PR 25 FE SR Tk SR AF TAR RS A RIX — ek, FEAARAEHOR 5] N ARHERERL L IX —
MES .

PRERERLEL : K AN A SR X I RE R ELAB IE BIRRUESS IR (25 °C) , HERR T ANHAMEX
W R e, T WA FEASE X SR s i & . B TEIER25 °CE 2RI
KEMEIERZE, WA DB IE ST Sl S5 IR 0 R — S %R T .
NTHMTIREEIE, 51 NEEEIERHC:

Ci=1+ 611 (Teen - 25° C)

&+ JEARAAF D25 B R

Teen:  SEMMPEAS JE 3 A Lt TAE B B A3 TAE S5

Thri: SR B IE RBCIMIIRIBE RS i
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WG Fwh R — 2R, IFRHEYERE LT R A N T
PRy = (E/ (C x P)) /( H/G)
WER SR Z M (KR JeRAM, WFRHEMERE LR R AR R

PRy = (E/ 2 Ci x qiPo) /( H/G)
R AS R R A B AR AR B R F B o LA & SR A B0 Th 23R 1 o B T B il

PHIVETE Th 3, AR5 HRTIEREEIE.
R4 High X AR BRI R GG

- S &Ik . iR | B | BALRFE | Bk
Y . Uy w . R _
ey By P R |RE (%) | EE | DhERE| FHRIhRE | R | Aokt
"5‘
W) | (W) ° W) | (W) | (wre) | (w)
A | 4421.92 | 4574.32 | 33 |3.33% | 21 | -152.4 | -7.26 -0.9071 235 |-0.39%
B | 4132.93 | 4291.28 | 34 [3.69% | 20 | -158.3 | -7.92 -0.8797 230 | -0.38%
C | 4335.64 | 4448.00 | 35 |2.53% | 20 | -112.4 | -5.62 -0.5618 235 | -0.24%
112936.68 | 3059.41 | 35 [4.01% | 18 | -122.7 | -6.82 -0.6819 185 |-0.37%
D
21 4420.51 | 4626.57 | 35 |4.45% | 20 | -206.1 | -10.30 -1.0303 235 | -0.44%

PERIBRE: R IHEUR S AR R R T E, Sl

—

BT

A R, AEWEPFFIFR

o PRI AR G AR H st P RE AU 5 o R VP A I R A RE R LU, VB IR T 2R 1

FAUS
D. & REH K

RS B A A R A2 R BEAT IR o A r 30 A 2 v ol R £ 30 5 v 3t 0 X
JTEAIA
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Rk Wit dld, xhke a8 ik — SRRV 2, eSOt mgLrr
MR WRE A B TARES, KA ef pse bR TAR R TAR B, e 3ot sm AL AR
B malBIE R g —tmMmgs iR .

THRAR: SCRAMFRI RIS K= (FAMFBIERKIFRZM - HPEBIE TR
16D /BB I HRTRAEZ AT 100%

R 25 J 53 # -
5 HEAL 2 H R FO R R o A
Mjﬁﬁ FeAR A4 1-V UK
DA X 35 11 X 2 Si00AE 7 S48 1221 54/t
B e | B .
T PRI | Voe | Isc | Vpm | Ipm | Pmax | 4@IEE - 1& IE S FR it
(W) VM A VM| @A) W | (W) 0 N Pmp (W)
1 235 34.14 | 7.07 | 2621 | 6.51 | 170.6 | 794 | 453 233.44
2 235 343 [ 7.93 | 2586 | 7.36 [ 190.28 | 923 | 41.2 224.07
3 235 34.14 | 828 | 25.71 | 7.62 | 19597 | 938 | 41.8 227.18
4 235 34.14 | 759 | 26.14 | 7 18297 | 891 | 422 222.99
5 235 34.07 | 829 | 26.07 | 7.53 | 196.39 | 945 | 424 225.66
6 235 3435 | 8.13 | 26.57 | 741 | 196.76 | 945 | 42.6 225.90
7 235 34.14 | 7.8 | 26.07 | 7.18 | 187.09 | 917 | 434 221.81
8 235 34.11 | 821 ] 26.07 | 7.5 [ 19551 939 | 41.6 226.17
9 235 33.92 | 731 | 26.14 | 6.67 | 1743 | 816 | 42.6 231.99
10 235 34.14 | 7.96 | 25.86 | 7.25 | 187.44| 907 | 42.1 224.79
11 235 33.92 | 7.7 | 2614 | 7 | 1829 | 866 | 41.5 229.64
12 235 3435 | 7.65] 2629 | 69 | 18142 852 | 44.6 231.21
13 235 33.71 | 731 | 2543 | 6.8 | 172.86 | 823 41 228.76
14 235 34.08 | 6.96 | 26.64 | 634 | 169 810 | 40.9 226.15
15 235 343 | 7.11 | 26.43 | 6.62 | 17482 831 | 43.8 228.39
16 235 34.14 | 7.79 | 25.93 | 7.15 | 18536 | 916 | 432 220.03
17 235 3392 | 7.63 | 26 | 691 |179.76| 879 | 43.6 221.98
18 235 34.07 | 5.68 | 26.71 | 5.29 | 141.18 | 690 | 43.2 221.92
19 235 3478 | 7.87 | 26.86 | 7.17 | 192.56 | 885 38 235.77
20 235 34.14 | 7.66 | 26.07 | 7.01 | 182.78 | 869 39 228.36
21 235 3431 | 766 | 26 | 7.11 | 184.83| 885 | 39.7 226.94
Dz fl 4763.15
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W2 I
”‘g 8 SR 1V IR
M X 11 XEF] 2 SIC0AR 7 54 5
1k
?ﬁb
FRFR B i -
4L G 1; j:; Voo | Isc | Vpm | Ipm | Pmax | R | L | EEFRE
= \% A \% A W 5 | T P
5] W) V) | @A) V) (A) (W) (W/m) i  Pmp (W)
(C)
7 4935 | 727.8 | 837 | 5524 | 7.62 | 42082 | 952 | 43 4799.7
2H B Th 2R R e R 0.7%
226 N[ HE i 4H ER Th R R e i
el BIgE! Ll A Hih B G C Hyhi D
HAER BRI R (M) 0.7% 0.03% 0.142% 1.42%

TRYEAHSCARE,  ZHLAF B P 5 R B4R R AN NI 2%, e E (B AE R

E. EM&HR

SR FHAR i AR 28 TR G AR Lt V) B 2 0 3 A0 45 4 o BV A 1) B A AR A 2
AR BRI B IR AR AN s R FH A Ef 00 28 1 0 AR F o 1) T VA e 40 U 3 2 2 G AR 4 o 3 A 2%
1) B 23 o
D JeRA R BN H A K ERLEHR

RO B A Mode e YR AR BT B ZH R B . A o = AN AR AT AR

R A BT 5 A K

[FIS ARSI OB e S AT N m] LAy Akl 2H 8 1 B R (Vze) ANEIRAE A
U E B (Vhr), BSOS 24 S ARV AR N D B B i ze . 128 20k B4R
EiE

Vzc - Vhr =BH L FLHBEZE AV

A V/lze =H iS4 HLFH Rde

ISTC * Rdc = STCZM4 N R L% A VSTC
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AVSTC/VSTC * 100 = H.2H H Em 64 (%)

ISTC: JeARZHH STCHHF N4 LAF HLii s

VSTC: JefRZHH STCAAF FHUE LAEH L.

KHSTCHK MR A BT E R IHE CREITHELRN 2 BSTCA M4 T 1R
B .

PRI B RAR B AR = . . I B IR 0

2) JCHAR B Y AR 8 B B 2R

R AA R MGG AR SR OO SR AR RO . . i = AT BT
b

R B E A RN GEsREcRs e 64 TR LA JEmAR B D E
JLHE (Vhe) AMIEAR g8 N FVELI U (Vir), - [R]IRI0EE AR 88N 1 ELR FL i Ide . 218 R 3
DGNEN RS E

Vhe - Vnr =BEi F&HIEZE AV

A V/lde = Hin T4 iFH Rdc,

ISTC x Rde = STCZ A+ N B B K % A VSTC

A VSTC/VSTC x 100 = HLm AR Fim it (%)

ISTC : JWifESTCEAE T TAE s ;

VSTC: JRFASTCEA: T TAEH .

B IERISTC AR K A2 B A BHE (it iSRRI $% IR STC A 14 T 1Y FELIR
B .

SERNCRA RIS ARSR BRAS = . . EEREHRNEIIE

3 ERAF AR YRR EREHR

KD H B R IRV IRAE B B 2L i i . s 3 = AN R AT AR

R 7 EMTHE AR

[FI AN O R AR E 24 N AT LA Al ) 2H e Y H B AL R (Vze) AIEAR 38 A
M E L E(Vab), [RS4SR AL RA AN DR ER R Izeo &M T SR H B4
12

Vzc —Vnb = Hil R K ZE AV

AV/1zc = Hii T4 FEFH Rde

Istc * Rde = STC 2544 F I B B B% AVstc

AVstc/Vsre * 100 = BL2H B B4 (%)

Istc : J6IRZHE STC 644 F e TAF IR

Vsre: YWARALH STC 448 F&UE TAE R

THE STC 4 T EREI R AR G RIHE (Bt imgiZan 244 STC %
PR RIHERED .
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FHARBEREREREHR =1L, F. TEREHKFHE

R &5 R o . 2 BUA AR, DCHEAT 1A 2230 A8 4% 2 T8] ) B 2k 45
s WA, BERZSEFI2.37%.

F7 H LS

R T B AL
25V R A g
WA [ CRiEw L aE | ‘ \ ‘
“m@ A A | EESERMAREY | EH%R%

WA 562 482 550 2.14
g R | EiRgin2.37%
EREE | B ER < 2%

PR i R B AR K BH G AR R 58 R B ITEIGI203-2010, BRI R K F2%.
F. AR HE

MR T7 ¥

MR B 1 P T AR 25 55 2 BUE S [R) 67 380 % N s B A 88 (R0 A N/ TR, [
IR 20 0 AR 3 T R BB B . AR IO B IO R . FRR ARG R i R
R

WA e SR Lk P i s AR 2%

KHZ I, SEhREAT T AN AR B RCR AR, @R, 4K 2 BOE AR R R IA
FHER, AU EEERRAREAR, LN91.2%, LN AR AR 58 5 B 22 K

8 I AR AR BCR IR

R B 155 25 2% 3% 2 3
MR | 4X A2 =
JULRR!E i
. EAE | BR[| I | hiRE | ok
T : WA .
E (V) FHIL(A) (00 (kW) A (%)
P U 580.1 647.5 59.61% 342.1 0.99 91.2
BWMER |91.2%
BEHHAEE | =95%
229 L EE kI AR 28 AR A
TR 1 H T A 2% 350CR R
TR | 4X IS AR 28 525 0 AR 2%
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. . WA | N
— BN | B I IR | DRE | SR
N -LI VER LY PARAY
HE (V) HHLI(A) 00 (kW) %&z (%)
4[X 22§ AR 298.1 706.7
) 73.16 378 0.99 96.77
ar 299.4 712.3

RALER | 96.8%
BEAE | =95%

FR10 5 Rl 1 AR 3 2R i

I H AR A5 BRI

M | AX AR =2 5102 35

V25 D Y25 B @éﬁ%‘%ﬁ A 7 7 Xty 557
— HinAN | B 54 IR | ThERE | ERECR
) EE (V) | HF(A) (/) (kW) # (%)
298.1 706.7
4X 2510 Ar 4% 73.16 378 0.99 96.77
299 .4 712.3

i 45 5 96.8%

B E =>95%,

EAB I SRS S E S

I H AR 25 BRI

M | X WA RS =351 A 35

V25 TN V25 ED @@E%ﬁﬁ A A
S L HinAN | B . IR | ThRE | FHRECR
1 A L PARA) § PARAY
HE (V) HLIL(A) 00 (kW) £ (%)
6X Wi AR 3% 53 396.1 299.9 , )
7.32 22 0.99 95.55
FIAR 2 396.1 297.5

BMER | 95.6%

ERHAE | =95%

SR A R UK =06% . H1 TR SRR A%, Rkl A
RSB A . N AR S AR . IR
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4.1.3 MR KHIE 5518

2L bR, JIRAEME . AR TR oA A BRBCH R . DGR EEF IR T+
Koo HIRZAR. JCARFES Z BB SEIRIT B G A TG, SRy B #2 e e fk
MBI H 7 % IR R 22 1R 5 7 T e o T SR i B B )
WL AL, RN E BALAR . AT . AT & B2 IR A IR R,
FUBR N BRI KBRS Bl . 51 2 BRI alhs v 7 325 i R DA B S B s il 3=
BT RN, BEAT 7T S et e AT B A A A

42 “BEFMEXGRAMF R EBZBIREXARTHE” 2

H AT OR SR v 5 S n 2 4, [RIAME SEE UL AR IEC brite, [ N A 2
PRAE s ATMEARAE . T AR AEAT VAR HE . DGO B R AR T B R BDER A iR
A PR ASOCIR AR GE, WOGARBRHE A R TG DURT LG HY A o i) 2 iR 8 B3t
Ve, AT ARBR B, R T OGO ) PR RE AT AR BEVE AL . B BRIl B TR
B, HAMAEAFRIAE AT P TR AR A R R, H T s 2d & TR
(IR B 2 A (38 P bt D 1A 22 53 1k 0 S NN VAl L S L B IR RE I O, FE e
IR L, W OROGAR ™ i BE A Y, X AL A K 2 S i R B & 0E N 75 4 i 9
A XPEER, ) FAT 2 A st R K, R EIT B o X RO IR &
e AL AT B B bR

TR DX SR SR N OGAR RGBT F SR & B R BRI HILE T AE g R X
3 AE B IRA A e R AR (ERIEHIAE . JERAR . W3R8 HBORZE R
I TT 5. RIEmESOB X R FARIE (SAEER. S8ED. BRIRZER. K4
SRS, W ZEFRAROCRA N K& BRI, IR eI e A
HL B L R I RO X PR T SV S TR AP SR AR, [RIIRE i OR 1O IRk e R e BB AR
ZAREIRAT . RAEHRE R AR A LB 1 AT 20, HeifeskmiEAE 2000 KA B
WX RE SN iRt

WRAE B AT 2 A G RAAE J 32 B st 8 AR b v DA K 45 4 A X ) 3t 3
REAEAN A 2 A X DGR AL f 32 B B0 (1 I 3 20D 17 388 F 35T H A =
W H o 38 AT A A AN SR R, 1S T AN SR IR 5
TN GIT A vei 3 DOt B I T H K 2% 1R ™ o
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4.2.1 BARA AW R I B K ER

&l 6 SR AT
AARAEF T IGARALAI T 5 SR H 1 € FESERArMEA . GB/T 6495.3-1996
JGARARAE B 3 ERor MU FHOGARES A IR SR B A bR iR R S . GB/T 20047.1-
2006 SGIR(PV)AHMF 222558 55 1 &> SREK. CQC 3305-2013 Hbfh H At R4
PR IE RN ESR 28 3 i MUK KA. IEC 61215-2005 Crystalline silicon

terrestrial photovoltaic (PV) modules - Design qualification and type approval. IEC 61701-
2011 Salt mist corrosion testing of photovoltaic (PV) modules. IEC 61730-2-2012 Photovoltaic
(PV) module safety qualification Part 2: Requirements for testing.

GB/T 6495.3-1996 K& 7 i I GARZEAF (L e & SR 28, 048 7E B AR IO RIASLADL )
KB R AT A F I, GB/T 20047.1-2006 A1 IEC 61730-2-2012 ¥R5E T YGiR 4441 45
P EESR,  DAfS FLAE TR (0 45 FH B A 3R A 22 A Y B SRS AT s 0 B LR B A S 3 8550
MeDEE R PR L o KRR N S 475 35 I DR AP FE I HEAT PFAd . CQC 3305-2013 26 3 B0 flsE |72
e AT T 22 A DGR AL R BORZESRAAEG K . TEC 61215-2005 H1H)GAR
AR 51 FH R PTAik A B L P BRI AP E . TEC 61701-2011 = H TP AR
%t #h PR BT PR ke

£ IEC 61215-2005 F1 IEC61730-2-2012 1, XOGARAAFHIHERE . e 41k REEESR AN
WOTVEAT THER, &R T — MRS &, WA i X 34T 22 B4 o i . ARk
PEH T TE RO DO S AR P R AN 22 A 1 e AT M A I 7 41, Gl 4 B

FEZAGIF S, SRR E . STC FRITERE . JBIR BRI MU
SR F IR 7 VAN ER AT LAS I TEC 61215-2005 25 10 3, &SR L AR 7 v
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FESR 2 )L IEC61730-2-2012 10.4 15,

SR IR AELPEHEAT IR T E A B T RO A, R BRI B
B ABER AR, SO BRI IR B RE  RURIRIE . B8 AR AL AR
5. BB

HESHR
TiiAb ¥
5~15kWh * m™
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] ke

ARG A

AR S

4
AR St
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EONUI BV
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S X5

A
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|
3 HEER R I
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HUBEAT

HL TR AT E v B
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i AR
(10040

B
B!

i i

55 % B il MR g

FABRETRS A 10
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I LA I

B 7 b X ORI AR
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WP 3 AAF J9 imyiERo [X R SRR X3, 6 7 T 1 DX ) LA DY A e s R AL AP
AP, M EFE R 12 Fros:

12 HHFHLIX 6K Hh E A
L 1 HHL ik 2 HL 3k 3
M L M i |
B i i3 i i3 R
R
B E (W/m BE (W/m ik
(W/m2)
'C) 2) ('C) 2) i3
Qe
1064 35.20 1040 38.20 985 41.7
1070 36.00 1056 39.00 1017 42.5
1085 36.80 1045 38.80 1004 35
1065 37.50 1046 37.50 993 37.2
1093 38.40 1059 38.40 1005 38.5
1100 40.00 1070 40 1003 38.9
1105 41.50 1082 40.10 1015 40.1
1120 42.50 1099 41.2 1012 415
1101 40.10 1105 423 1012 40.8

A e HR R L 1) TR 3 AR 2 A A AR R B IR B800W/m* . RBRIEL B A20°C, R
R VEAE, 8 SR B X L 1E 5 TAE A AR B IA B 1000W/m® . ALAF S IR
W N40°C, AR TE e R B PR BT T HH I i) RUAS 6 B o 1) AR 2% AR, TEURSR AR
SR AT IR, PP SR A1 s BE R 22 A E R . FE BB 2GR EE L R KR
B ASE PO 25 5 L P32 RIS 21100 W/m®s ZRAFIN [RI4R FEEE M 1100 W/mP£10%. 484 AL B 56
F B MNAGR A EVAR BHE S8 56 A T R, i 3G oG AR AL R i SR iH 2
A E ST B, EREVAM BB ILGR,  VF Al FE R 750 2 i g N (1 2R

BEE R RGN, R R, R FE AR A R D, 2] AR B
drF R AR . 0 TR E R R, BT AR O A, B AR IR
%, Hhi g R TR, T ORAIE 7™ i 7E o SR PR B A3 F I A 2 6 i o 5 e 0, b s
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RHIRI B o ARG A FL It b 2 10 R TR B A B 2 2 A o8 ) fL T B 2 S i e AR
LA RO IR PE AL GRS %, DRI AE iRt X, 75 B G AR ZE A 1 | 1] B AT TE L
EHATIESRR B IE . R 13 P B2 5 AL 3 i U B AT e PR oK, R 3 AR
YR P e EET BRI B BEAT A2 1L

R 13 AT TR BT L B

NEVAY B/MEHFEE (mm) /N A A B (mm)
0-50 6.5 2
51-300 9.5 6.4
301-600 12.5 6.4
601-1000 16 8.4
1001-1500 25 11
=14 HA AR IE R
R /m 1EH S K /kPa FEL S T) B A5 48 R 4
2000 80.0 1.00
3000 70.0 1.14
4000 62.0 1.29
5000 54.0 1.48
6000 47.0 1.70

HECROC I (BL 58 ) RES S M £E =y g 3A0 [X 2242 (RO6 AR AL mb it A B RS

2L BB, I PP GIRLAE I R FL PR RE o

FEDLA HIARAE TR 45 H R BRI

FARP B ZORMBAE U], AEARSRAE ] € T RE T, G RA AT 7 Sein = A
v EL M K 45 R, 3 BUAOGINAIE SO E A &A% FIHEREAT 1 PRAH U

.

EL IR B84 & B3R

EL il 5 # BOFE AT I BRI CCD AMIFLRIEEHI RS, 2032 FIRER;

a) KM CCD HML, R LLAMENL:

b) JEEUE X 4 1000nm % 1200nm;

o) fENTEE: B R — MR B HATIARA KT 1P 2K, Bl 2m*Im HA4H
1, ZLAMENLIA SR A RAK T 200 /75

d) BUG R PRI S Wit 24808 A
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TR JLERAEHMIR G SO, Hadhior (BREIrA e @i At
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IEC 61724 St HL Z G P B s I -0 & %0048 52 45 A1 43 47 45 7 (Photovoltaic system performance
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IEC 61730-2-2004 J AR (PV)Z A 1) %2 4 % 7 -- 55 2350 73 - 23R (Photovoltaic (PV) module
safety qualification —Part 2: Requirements for testing)

IEC 61829 @R rEFatk 7B I-VEEVEILI% I & (Photovoltaic (PV) Array — on-site measurement
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IEC 62446-2009 F M 6K R G-- RGOS #z MHAFIAS 75 1) 5 K 22 3K (Grid connected
photovoltaic systems — Minimum requirements for system documentation, commissioning tests and
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IEC 62548-2014 JEHL(PV)FES--1 11 ZK(PV Arrays-Design Requirements)
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NHIAREE L& T AR AR .

3.1

J5i & PFA% B Quality Assessment Duration

DAL BRI AN AV RG o BB VAN R IR SR rT DU R L H EREE . D6AR rLak B o P Al
JAH— B —4FE . T £R.

32

JKFT4E I B Horizontal Solar Irradiance

ACET KPR GRE, HIGh#ER, A kWem?,

33

Hetk 77 FETH 4% #6 E In plane solar irradiance

AR TT TR b K AR RS, FHGIFRR, 6 kW e m™.

3.4

#F I & Solar Irradiation

DI ) 40T P TR RS0 I TR AR 2, KPS S B T HW R 2, DGR 7 B 14 A & T HiSR
N, HAL: kWhem? et

3.5

85I FE Ambient Air Temperature

Vo T A [ T A S e T L R B i S N B B R, ) Tam &, B
°Co

3.6

FeAR A4 FE PV Module Temperature

Vil AR SRR WS AE AR A 75 T AR B IR, H Tmea®s, #A47: °Co

3.7

AR HLb 453 PV Cell Junction Temperature

JeARHEHP-NES IR, A Teell#rRs, L. °Co MURFEEIER, ORI TR A
o FVBSE IR PAEEIR E  JRGH H4 R ) R 2

3.8

FRUENA 2% 14 Standard Test Condition (STC)

1000 W » m™, 25°CHLUHBIEE, GB/T 6495.3 (1AM S5 A FH i 48 R 53 A

3.9

1E % TAE 41 Normal Operating Condition (NOC)

— Wi HKFIE R 450

— BEEHEE: 800W-m™

— WBERE: 207C
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— RE: 1m-s’
M. FEOFH)
3.10

1E% TAESF F o E  Normal Operating Cell Temperature (NOCT)

ARIE395AF T IR, @ik GERDGRA A X — 2% (GB/T 9535)
3.11

B IEJ6AR S 3L Adjusted PV electric parameters

W SERRE B SHIE ER S 250 OuiR. RES , BSHAFEER. BEMD)

3.12

FeAR A4 3% % % Degradation of PV Module

AR AT 46 STCHRFR T 26 5 VAL I SIS IESTCHR R TN 2R 2 Z 5 W 2 i tlE, HH
IrHRRIR . WIGR DR AT DL TR SR HE LA R0 a6 Dh A, AT DL A bR T 22

3.13

2R 412K Soiling Losses

JCARAAE RIS B T AR B BB E B B e, FISLARIZR o B Dl AR H v O R % P VAR
SRR G, BV S5 R s

3.14

FeAR KRB % Mismatch Loses

JCARZH B T BT A 2R d KA TE D 2R I AREON 5 AR 20 HR S B TARMBIE DI R EE 5 A 4
PH iR KAE IE D R ABON 2 FAEARVE G AR AL i B B R BE 0 2k, 23 BE 3RO

T [ % rh BT 6 AR 2H 3 1) e R T 28 R 5 4 I 18K [ i 1) S s AR TR W 2248 5 B A 2L o
R DA Z LA FRAEGAR AL B R BRI 2k, A 70 lRoR

3.15

Bkt DC cable Loses

— R B R 51k BIRA BRI D BRI HE, HEsHERR.

3.16

LA AC cable Loses

— R AHE  H 5 SRAC IR R N F LR I HUE, H B HRoR.

3.17

AR 23 20% Efficiency of Inverter

RN ZIN AR M R SMA RN HE, HEoHER.

3.18

AR 28 INBLR Weighted Efficiency of Inverter
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WA AFE AR H I LA, IR E, 52 T 12 88 R A AR Z A
IAURES 2 e IR SR A O, DR 33 38 PR I R AR B IR X AN TR T AN 6], an Bk sk 28,
MR, FHERERE, 26T

BRI A3 neuro = 0.0315% + 0.06n10% + 0.13120% + 0.10n30% + 0.48150% + 0.201100%

FHHFFE : ngh=0.01n5% + 0.02n10% + 0.041120% + 0.09130% + 0.18150%
+0.14165%+0.17075%+0.351100%

3.19

B KT SR EF Maximum Power Point Tracking (MPPT)
OGRS BOGRTT BE IR 28 TARAE S R T 50 (BRI ) P42 ) SR M B s 1) g 2%
3.20

FeAR 5 B E T 2% PV Array Rated Power

JGARTT B ARURE Dy 26 2 4L T B 1 P A A AE AR AE M S A T DI 2 A, FHPeRR,
fir: kWpo KA LEE M T =FE Lz —:

FITH A4 AR 25 T 2 22 R

FITH 2H A5 R 22 IR AR 25 Th 26 2 R

Fi A A WIEASTC R Sl B 2 2 Al

3.21

A NGEN Y R
PPAG A G AR B M T R S K B, FHEROR, AL kWhito
3.22

SR S5 2R FH /) B 4

JeAR B3k A BB DO AR T BRI Th A, YT &R, PR, 2 PR P TRk
BUE R MR /N3 BeERIER: YE=E/PO

3.23

W&{ H FE i #7 Solar Peak Hours

AR T B T 4 T B B AR v A % R IR S Gste (1000W/m®) 5 B h, S bk 4 I
FESAF I H N B $eF AR Yr = Hi/Gste

3.24

RE %% L 2 %4 Performance Ratio Matrix (GB/T 20513-2006, 1EC 61724)

TR G ROR R /N U5 0l H IR SO B, I E 9 BURoR, VT R A sl o = 1 4%
Eeebr. $ERiAR: PR=Yf/ Yr=(E/P0)/( Hi/Gstc) .

PRIE A AR 7R Ao AR bl & v B 5 B T AR D5 B ATE Th % i) B K HL R IR LUl . B/

(PO » (Hi/Gstc)) , [Kit, PEREHIER] LLg ORI 435 Re B, Bl RE & S %A
RERMILLAE . ANF] YRR AL EL A AN F 5
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PR: — M LHIBEALLL, &G TATRIPAG I B

PR annual: fFRERCLL, VEARREHIN I, AN IR B 22 5 (K 5

PR annual-eq : - P3iEERERLLL, KA FIZET I R RL LU AS 1E 3 4 4 TAERS BP9 450
HERR T 2RI 22 S s, B R — e B e Sl AN [ 24 1 o

PR STC: FrifERERLLL, KARSMEX MR B ERIbRUELE IR (25°C) , HEBR T AFS
15 DXIRL B 22 S (s, BN RS X AR F sl A R & o b T8 IE 31125 °C4h i 2 i R4
KRB IERZE, W] D& IE S0 52 258 1 [/ — S % 1R

4. ERTSHEIEW . b B

4.1 KHE. . RE

KA. 5P

B 555

WMEHEM: A, H, H, F

I R) v RIS R), AN 70 VE R ] B4 I RIK B i

SR R EH T RSKA SRS EA S

Koy KA
CECEEETEECEEEREEEE PR R PR PP PR
.~  BURRREAN

HHE A7 1

LJ A6 A

BE R

HIERE A

-
|

A

I SC TR RAE . ARl AR R 10 I i

4288 FESH

4.2.1 K%

RGN 2 B AT K T R 7 A T R ) iz 3
300~3000nm, PEFEE: 0~2000 W/m®. I BHAE 5
AR, IR ZE: <3%. A7 EIFH L T 2 R 2 S, IR SR 2 o S A 5
o RERHHT R DGERME K, R R R AR ST AR v F R A

=

AT IR M 2R 40 Nof 8 T cdl X I TRIRR 7y, I S AR BE Rl 5 I 1] P9 AR K BH 4 2 6

B, AR AR AR AT T -
B DL B AR SS T, M BLE bR
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4.2.2 REGIRE

PABE I P W Sk e PO B, ELORRR S VI -40°C~80°C, MEKEFE:
<H1C, MEBEERE: <+£0.5C. T K08 AR AL BES R Y S24E R — R Kt
JIASTD, AEGk IS o B34 s PRSI FE S AR R AR = D s AN E: B H
N BRACAFIIREE; B &m . RGP RRE, Fomm. mICAFEEE.

4.2.3 AR AR BE T i 45 I

FEAR LA FE T o AR U 7E 25415 I PO P A IR I o, A IR 38 1) 7 B I 4% I GB/ T
18210-2000 (At AR(PV) 7 BEL- VAR LA D AYZRIBEAT o 0 T A [F 28 R R F,
fp—Fp A 2D e — BRI E R E . MEVIE: -40C~80°C, MWEAEE: +1TC, Wl
EEERE: £0.5C. T HINE KRG RAE R DR — R BRI 15 R 3%
HHMZ MAE RIFHIRES, SRERIEFS00W/(m-K)S 5. I3 i 5 A B 2 3R
S5 W) I T P RO, X AT AR RS U I A SRR T, I8 I 2 AMEAR AN R D WL 7 B i R T
FERIAE A .

05 AT B AR B 0 D 1% M W AR R (R R, AT LA s S B 1 ol AR 4R R TR R
HERDCAR M SE IR 4% RO IR o 55 IR 76 6 FR 1000W /m I L SN2 1R 6L R w23, i AR At
NN AR o CH G

SR I R AT P b 8 R A R R . R AR B OAR sl MUK HL B 1 & F i
B 4. NEHME: BHES. BOSAPIE: B RE. BOSAEIE B R, BOKH
SFIAH

4.2.4 JAE/ A [ )

SR L 7 22 25 XA R ) M e B o KGRIV BB 0~35 m/s, MUE<Sm/shf, &%
Z<0.5m/s; KGE DSm/si), MERIRZE<10%. KIAAEMTEE: 0~360° , KNG E: +
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