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Comparative Study on Performance of Grid-Connected
Photovoltaic Modules in Tropical Monsoon Climate
under Thailand condition

Seung Duck Kim* Byung Euk Koh, Jin Hee Park and Dae In Cheon**

The performances of three different types of photovoltaic (PV) module technologies namely, copper-indium-diselenide
(CIGS), mono-crystalline silicon (mo-Si) and amorphous silicon (a-Si) have been comparatively studied in the grid-connected system
for more than a year under the tropical monsoon climate of Thailand. The yields, performance ratios and system efficiencies
for the respective PV module technologies have been calculated and a comparison is presented here. The performance ratios
of the initial operation year for CIGS showed highest among the compared technologies under Thailand climate conditions by
marking 97.0% while 89.6% for a-Si and 81.5% for mo-Si. Although mo-Si has shown highest efficiencies all over the period,
under the testing conditions, the operating efficiency of mo-Si was down-graded from its reference value mainly due to high
operating temperature and the efficiency of the tested CIGS module was also found as high as that of mo-Si in the study.
Accordingly, outdoor assessment shows that CIGS modules have demonstrated high performance in terms of yields and performance
ratios in Thailand climate conditions.
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Nomenclature
1. : Short circuit current (4) T measuring period (hour or daily)
V,.: Open circuit voltage (V) PR : Performance Ratio (%)
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Y  : Yield (kWh/kWp)

E_  : Output AC energy from the inverter (kWh)

H_  : total in-plane irradiation (kWh/m’)

Ggre : Reference irradiance at Standard Testing
Condition (1 kW/m2)

Nsys - System efficiency (%)
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Table 1. X4E E}SE 2EO| HEAIY L HSEMESAHE: UMY
1000W/m?, MRE 25°C, Air Mass 1.5%Z)

7 = CIGS-A | CIGS-B| mo-Si a=Si
2E7s CIGS CIGS | HHEMAIR|Z | YA Az|2
SAZ|HEH(Wp) 155 140 295 135
SYAHEH
oo =
SPROKY) 80.0 77.0 372 470
SYAHEH
oo =
=xiHE() 1.95 1.82 8.0 2.88
Prax 2%H%) +0/-5 | +10/-5 +3/-0 +7/-2
SEANBHY
(V.. V) 108.0 109.0 451 61.3
SACRHI
(L) 2.2 2.1 8.4 3.41
DESE(%) 12.6 1.4 15,2 9.6
I, +0.01 +0.01 +0.052 +0.07
A4
174 _ _ — |
%0) e 0.30 0.30 0.34 0.30
B -0.31 -0.31 -0.44 -0.24

SEE DEML "

2-8i (2,298kWp)

=

i Total Installed Capacity : 9,748kWp
= Plot Area: 304,172 m?

me-8i (2,506kWp)

Fig. 1 AIYENYS A 2X|HXI=
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: : : : Authority, PEA o= ch(Fig, 3),
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Table 3. YER7|2(T))E L YHIUMNS(H,) 1} LB Yield(7,)2|
Correlation Coefficient H|i

"_I'L 'E' ?d, CIGS-A ?d, CIGS-B ?d, mo=Si ?D’, a-Si
T -0.290 -0.308 -0.221 0,011
H, 0.644* 0.622* 0.697** 0.800**

* Pearson Correlation, significant at 0,05 level
** Pearson Correlation, significant at 0.01 level
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Correlation Coefficient H|id

T 2 PReigs-» PRes-s PRpo-si PR
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* Pearson correlation significant at 0,01 level
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