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Abstract: Using both EVA and POE encapsulants, we fabricated polycrystalline Si PV modules and performed a set

of reliability tests of PID, DH, TC, and Complex prior to outdoor installation. The power output with temperatures

and insolation as well as I-V characteristics had been monitored under outdoor environments for 18 months. In the
entire period, the total power of 3,576 kWh from POE PV modules was observed larger than 3,449 kWh from
EVA PV modules by 3.5%. All the PV modules showed a 5.6~9.2% drop in the conversion efficiency. As for the
solar power generation, the PV modules performed through PID, TC test revealed distinct difference in between
EVA and POE for which the POE PV module produced more power by +11.4% and +6.6%, respectively, as

measured in the 18" month. In addition, POE was proved to protect better the solar cells under PID influence.
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Table 1. Summary of parameters of EVA, POE PV modules; before and after reliablity test.

Before reliability test

After reliability test

Parm. Encap-sul
o Eff %) Voo (V) Isc (A) _ FF (%) Eff (%) Voc (V) Isc (A) _FF (%) opsuant
. 15.67 383 8.9 742 13.01 373 8.7 65.1 EVA
15.65 384 8.9 74.0 15.40 38.6 8.7 748 POE
T 15.73 385 9.0 74.1 15.19 3738 8.7 74.9 EVA
15.64 383 8.9 74.0 15.18 378 8.7 74.9 POE
i 15.68 383 8.9 74.0 14.40 38.1 8.7 748 EVA
1571 384 9.0 74.0 15.06 37.9 8.9 75.1 POE
Comlox 15.69 383 8.9 742 15.40 37.9 8.8 75.1 EVA
omple 15.71 383 8.9 74.1 15.33 376 8.7 76.7 POE
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Fig. 1. Outdoor test bed of 4 kW PV modules (16 panels) on
the roof of Cheonju Univ. Old Eng. Bldg. (E127°29'49",
N36°39'9").
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Fig. 2. Monthly power output of all 16 modules (top) and

average insolation (bottom); direct (M) and global solar

irradiation (4).
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Fig. 3. Daily variation of PV module (closed symbol) and
ambient temperatures (open symbol) in march, may and july 2014.

Environmental data come from http://weather.rda.go.kr/index.jsp
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Fig. 4. Variation of temperature for PV module (O) ambient
(v), and KMA data (&) for the entire period of monitoring.
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Fig. 5. Comparison of temperature (@ for PV module, O for

ambient data) and peak power output (kWh) of electricity (bar graph).
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Fig. 6. Monthly power output for POE and EVA PV modules
and accumulated power output for all period of monitoring for

18 months.
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Fig. 7. Comparison of accumulated power output of EVA(@),
and POE(M) PV modules for each reliability test; (a) PID (b)
DH, (c) TC, and (d) complex.
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Fig. 8. Degradation of conversion efficiency of EVA(@®), POE
(M) PV modules; (a) PID, (b) DH, (c¢) TC, and (d) complex.
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