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Abstract

Precise performance characterization and diagnosis of photovoltaic (PV) modules and strings by using the

maximum-power voltage Vmp and maximum-power current Imp during MPPT operation are investigated and verified

by simulation and experiments. They are analyzed by using new temperature correction formulas, which take into

account the voltage-dependent temperature coefficient of the crystalline silicon PV devices. Slight change in the Pmax

under any specified conditions such as STC (1 kW/m?2, 25 °C) can be sensitively detected with precision better than

about 1%.

Experimental and simulation results indicate that variation of the Vimp and Lmp by partial shading caused by

various factors such as weeds and nearby PV modules can be also sensitively detected, even when only one cell in the

string is partially shaded.
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Fig.1  Test site (W-1D) at AIST Kyushu Center.

Table 1 ~ Summary of the PV strings in the present study.
String  No.of I, . Poax  No. of cells Start
modules (A) V) (W)  inmodule measurement
E-1A 7 749 2398 179.5 48 2019/12/22
(167.9) (1257)
E-1B 5 8.07 30.33 2446 60 2019/12/22
(151.6) (1223)
W-1C 5 8.64 31.61 273.2 60 2020/12/11
(158.0) (1366)
W-1D 5 8.65 31.78 274.7 60 2020/12/11
(158.9) (1374)
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Fig. 2. Examples of the measured (a) irradiance and temperature,
and (b) Imp and Vmp for E-1A.
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Fig. 3 (2) Vmp2 and Imp2/G of E-1A corrected to 25 °C from the
data of Figs. 2(b). (b) Pmax2/G determined as the product of Vinp2
and Imp2 of (a). (¢) Similar results as (b) measured on a partially

sunny day.
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