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Abstract

Solar panels are modules made up of many cells, like the N-type monosilicon, P-type monosilicon,
P-type multisilicon, amorphous thin-film silicon, and CIGS solar cells. An efficient photovoltaic
(PV) power is important to use to determine what kind of cell types are used because residential
solar systems receive attention. In this study, we used 3-type solar panels - such as N-type
monosilicon, P-type monosilicon, and CIGS solar cells - to investigate what kind of solar panel
on a house or building performs the best. PV systems were composed of 3-type solar panels on
the roof with each ~1.8 kW nominal power. N-type monosilicon solar panel resulted in the best
power generation when monitored. Capacity Utilization Factor (CUF) and Performance Ratio
(PR) of the N-type Si solar panel were 14.6% and 75% respectively. In comparison, N-type
monosilicon and CIGS solar panels showed higher performance in power generation than
P-type monosilicon solar power with increasing solar irradiance.

Keywords: 2742 A2]Z g4 2] (Crystalline silicon solar cell), CIGSE]S2|(CIGS
thin-film solar cell), B %332 (Photovoltaic Power), B %42 -E(Solar panel)
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Wp : |2 (Watt peak)
CUF : g9P3dH] 71s A|4= (Capacity utilization factor, %)
PR 1 d5A5 (%)
KMA : g7/
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Fig. 1 Installation of rooftop photovoltaic system

Table 1 Specification of module

N-type Si P-type Si CIGS
Max power (Wp) 300 285 150
Module efficiency (%) 18.3 17.4 13.8
Voc (V) 39.8 38.8 86.1
Isc (A) 9.98 9.50 2.66
Operation voltage (V) 32 31.7 62.5
Operation current (A) 9.4 9.00 2.40
Installed capacity (kW) 1.8 1.71 1.8
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Table 2 Specification of inverter

Operating voltage range (V) 100 V- 500 V
Inout MPPT DC voltage range (V) 100 V -400 V
npul
P Rated voltage (V) 350V
Maximum open circuit voltage (V) 500V
Nominal AC power (kW) 3.1 kW
Output .

Efficiency (%) 96.76%
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Fig. 3 Monthly power generation according to each module type

7} 25 ehlefl w2 9 eheF U 23RS Fig, 30 Lheholk, 2 BEC] MRS 48 SAE 21
%S Holm ek, 12990 71 S MRS Kok} 5o ) M Kol W@ Holw gk, 2
e ] BRI 7, 89 Hlolel7h SR Ralglort 64 o} 5l 12 S2ie] B4 Folsk

ke B 70z oEHth 424 02 395 68727 B WS Holn, BE EfQlo]l Adagle] BT
5o Zof ErdekS VeI 2 g ol whE o & W2 N-type A= ] ]= 297 kWh,
P-type A2E EjFARE= 261 kWh, CIGSEIFAA] = 294 kWhE 71231
Fig. 4= 15 Bl whe d SE-2 YA} BlwsiGin. 7 RESS AAL] wiebi] S8l Bist
Je-e Z HojFa Qlr}, BE UXEF H9loflA N-type A2)E HoFAX7} 71 =2 Z2j2ke Uehfar )
ot CIGSEHE BjF A7} e AAtegol|A & o Whdego] W o2 ol&a}9) o), YAkFo] 3 kWh/m®®
slofale 7t mE Ere]] w2 dake] 2tole 37 UehdA] oolet. 3 kWh/m® o] I Al

1n

|or

—_

40

Journal of the Korean Solar Energy Society Vol. 38, No. 1, 2018



317 35 2/of0] QY 5 EIQ0 2 W S ey

P-type e} EfOFA| o] Wzro] b A7) Ureh A Tk eopalobe] Kot A kA Bigic 31
QoA 25]3 CIGSHE} eea| o] Wo] N-type Al2|2 eloFa|e} 7o) §Alal7) dere 7=
Shgiet, o] o] Al REZIEe} Ak, T2 T F7162 1o Holel S B3 Halo] Bas) w3
A Aol AL Al 55 910 Aol T o] U] gout, TUARFSIA P-typed]
o] 7 A ERdThT BEE 4 9l

2 g o] AAPgAaet dARRE

M

7] wzel, 7k B-&9] 2|t Sk (nominal max power) tHH] A e
O] H-&-5 H|wsHH /g5 Ala= B7F glo] A 0 = ThdoA e 4= it o] E8H1&-S Fig. 5ol e S
t}. 39S AlQ]stale N-type A2 HIFHA7F M $2 d5& Holal 9lom, 11 th3o = CIGSHSA]
O} P-type Al 2] HIFHA] =02 YehgIct. Azt & vl&= At = N-type Bi 2= 123, CIGS
B|FAA]= 119, P-typeEl Fx]= 11602 AKFE] T

EQ,

r

O N-type Si
300 |
O P-type Si g
® CIGS . v
O
. o
250 5
O
200 | *

Power generation (kWh/month)

150 | g 3

" 1 " 1 " 1 " 1 " 1 "
1500 2000 2500 3000 3500 4000 4500

Solar Irradiance (Wh/m?)

Fig. 4 Power generation as a function of solar irradiance
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