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Abstract

In December, 2016, PVTEC has offered a guideline for outdoor I-V characteristic measurement of PV module

strings. This guideline is based on following assumptions: (1) Pmax is a linear function of PV module temperature at

constant irradiance, (2) its gradient does not depend on irradiance, and (3) Pmax is in proportion to irradiance at

constant PV module temperature. In this paper, applicability of the guideline to PV module measurement was

inspected with enormous outdoor measurement data on five PV modules. Data analysis of a relation between PV

module temperature and Pmax at the same irradiance condition indicated the validity of assumption (1). On the other

hand, the validity of both assumption (2) and (3) was rejected because this analysis suggested that the gradient

depended on irradiance and Pmax of wear-out PV modules had no proportional relation to irradiance under the same

PV module temperature condition. This paper also pointed out that techniques to judge drop in power output of PV

modules or strings had to consider probabilities of false positive and false negative judgments.
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Table 1 Technical specification of PV modules used in this study

s 32 T Pmax | Vpm | Ipm Voc Isc FF H A =R S HE
(W] | V] | [A] | [V] ] [A] [-] [%]
" jrtier A 179 | 23.8 | 7.51 | 294 | 815 | 0.747 0.00 K Y
SPG1786T-02KDX | ‘EA&fE™ 186 | 242 | 7.67 | 29.8 | 826 | 0.756 2—/b
s =ZEERE A 126 | 192 | 6.56 | 24.1 | 7.12 | 0.734 465
PV-MGI126CF TEREAR 123 | 188 | 656 | 240 | 722 | 0.710
. s SoAE 167 | 232 | 720 | 289 | 800 | 0.722 o PEMHFC
SPG167-04 TEAS A 154 | 21.8| 7.05| 29.1 | 7.82 | 0.677 11~12 4
M —ZEER EZ2iy =N 126 | 192 | 656 | 24.1 | 7.12 | 0.734 180 @Ebf;:a
PV-MGI126CF TE RS 992 | 17.1 | 581 | 23.1| 6.83 | 0.629 Va—)b
Mus Ty—7 SEARAE 132 | 268 | 493 | 335 | 553 | 0.713 3L
NT-132BJ TEREAR™ 923 | 23.1| 4.00 | 333 | 512 | 0.541
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Fig.1 Relation between PV module temperature 7r4 and
Pmax1(G4, Tpa) for PV module M under constant G4
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Table 2 Estimated apmax [%/°C] of PV modules

TV G4 [W/m?]

-V 300 400 600 800 1,000
M, -0.371 | -0.502 | -0.538 | -0.579 | -0.538
Ms -0.377 | -0.405 | -0.454 | -0.441 | -0.401
My -0.528 | -0.492 | -0.524 | -0.540 | -0.565
Mi2 -0.476 | -0.394 | -0.412 | -0.379 | -0.371
Mis -0473 | -0.521 | -0.571 | -0.438 | -0.399
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Fig.2 Relation between G4 and Pmax2(1,000, Tra) of PV
module M under constant 7p4
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Fig.3 Relation between G4 and Pmax2(1,000, Tra) of PV
module M7 under constant 7p4
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Fig.4 Relation between G4 and Pmax2(1,000, Trs) of PV
module M3 under constant 7p4
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