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ABSTRACT: PV system is consisted with PV module, inverter and BOS(balance of system). To have robustic operation more than 20
years, the expected and guaranteed durability and reliability of products should be met. Almost components of PV system are qualified
through IEC standards at test laboratory. But the qualification certificate of product does not ensure long-term nondefective operation.
PV module’s expected life time is nowadays more than 20 years and annual maximum power degradation ratio would be less than —1%.
But the power degradation ratio is basically based on real data more than several years’record. Developing test method for ensuring
annual maximum power degradation ratio is very need because there are many new products every month with new materials. In this
paper, we have suggested new test method under continuous artificial light irradiation test condition for analyze expected maximum
power drop ratio.
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PV system : photovoltaic system
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Table 1. Specifications of module

) Open Short Maximum | Maximum
Maximum L L
circuit circuit power power
power
voltage current voltage current
Prax (W) Voo (V) lsc (A) Vin (V) Im (A)
53 21.7 3.35 17.4 3.05
Table 2. Specifications of inverter
. Maximum . .
Input Operating input Rating |Conversion
voltage voltage voltage power efficiency
[Vee] [Vad] [Vael [kW] [%]
340 150~400 500 3 94.0

Table 3. Specifications of PV system

PV Module Class : 53 [W]
Number of 60
modules
PV Installagon 318 KW
Array capacity
Array design 20%3
Installation flat roof type
Operation .
method grid connected
PCS Caparcity 3 kW
Conv.erst|on more than 92%
efficiency
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Fig. 1. Accumulated time at constance temperature interval
during one year's operation

Table 4. Annual record of PV modules’temperature, irradiance
time and duration time

Module’s Irrad.iance.ti;T.e Temp.eratl:we
temperature (C) (@'me”S'th- duration time
1 kw/m?) (hour)
-20 0 0.2
-15 0.4 81
-10 1.4 27
5 44 66.9
15.6 156.1
31.4 183
10 55.2 228.2
15 91.2 367.7
20 137.6 5216
25 168.9 567.8
30 173.9 420
35 190.1 385.3
40 189.7 303
45 148.3 219.9
50 9.5 121.3
% 58 54.1
60 135 289
65 16 22.5
0 3 136
75 0.1 0.2
80 0 o
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Table 5. Applied test condition to test chamber based on PV

71

Table 6. Initial electric measurement result of test PV module

system’s annaul environment data sample
Chamber Module temperature A@umulation Voc [V] Isc[A] Vmp[V[ | Imp[A] | Pmp[W] | F.F[%]
temperature(C) () '{;mjr';i‘? 25 9.07 1.9 8.52 16.3 718
0 20 337
10 30 343
20 40 380
30 50 243
40 60 76
Total accumulation irradiance (1 kWh/m?) 1379
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Fig. 3. Irradiance lamp’s light spectrum

Fig. 4. Test image of PV module sample in temperature-irradiance

controllable test chamber
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Fig. 6. 250W PV module for outdoor test

Outdoor PV Module Power Measurement Result
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Fig. 7. 250 watt PV module’s monthly maximum power measure-
ment results graph
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Table 7. Initial and final I-V measurement result

Pmp Voo Isc Vmp Imp

Initial power measurement
(measurement result after
60 kWh/m? outdoor
Exposure Test)

16.0 | 25 | 893 | 19 | 835

Final power measurement
(measurement result after
one year’s irradiance
accumulation test)

159 | 25 | 893 | 19 | 834
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Fig. 8. |-V curve comparison of initial and final measurement
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