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Performance Comparison of Monocrystalline Photovoltaic Modules from Field I1-V Curves via
the Equivalent Cell Temperature (ECT) Method : A Case Study of of Thailand
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Abstract

This study aims to analyze and compare the performance of
550 W monocrystalline photovoltaic (PV) modules (monofacial
mono-PERC) installed at four sites in Thailand: Bangkok
(Ladkrabang), Nonthaburi (Rattanathibet), Chachoengsao, and
Chiang Mai. Field-measured current-voltage (I-V) curves were
employed as the primary data source, from which the
Equivalent Cell Temperature (ECT) was calculated using the
open-circuit voltage method. The [-V curves were then
translated into standard test conditions (STC) following IEC
60891, ensuring fair cross-site comparisons. Data quality control
(QQ) criteria were defined as irradiance G > 600 W/m2, module
temperature < 65 °C, and fill factor (FF) under STC > 79%. In
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addition, datasets within the instrument’s rated tolerance range
(In-Tolerance) of +5% were assessed.The results reveal clear
site-specific variations under STC translation. Modules in
Chachoengsao and Chiang Mai exhibited power distributions
clustered around the nominal rating, with a high proportion of
records falling within the In-Tolerance range, reflecting stable
measurement quality and the suitability of the correction
Rattanathibet

presented higher mean STC-translated power values compared

procedure.  Conversely, Ladkrabang and
to the nominal rating, with lower In-Tolerance rates, suggesting
the possibility of over-correction under low-irradiance and high-
temperature conditions. These discrepancies may also be
influenced by factors such as urban heat accumulation and
partial shading.To minimize interpretive bias in urban settings,
future work is recommended to validate the consistency
between modeled ECT and actual temperature measurements.
Such validation would enhance the accuracy of engineering

decision-making in PV performance evaluation .

Keywords: solar energy, performance, photovoltaic module, I-
V Curve
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