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Article Information ABSTRACT

Original Research Paper The purpose of this research is to determine the amount of equipment used in
Received 16 July 2021 the design of the photovoltaic solar power plant with a capacity of 200 kW. In
Accepted 20 October 2021 this research conducted by PVsyst software, 500 w MonoTrina solar panel with
Available Online 9 February 400 pieces, 25kw Growatt MID KTL3-X inverter with 8 pieces, which are
2022 arranged in 40 rows and 10 panels in each row. The optimal panel installation
Keywords angle was 35°and the optimal azimuth angle was 0° (case study: Qazvin city).

According to the considered space and the designs made, including the
grid-connected photovoltaic percentage of permissible losses in cable calculations, the length and cross-
solar power plants sectional area of the DC side cable made of copper and aluminum are 800
optimal technical design meters, 16 and 25 mm square respectively, the length and cross-sectional area .
PVsyst AC side cable made of copper and aluminum is determined to be 100 meters, 16
and 25 mm square, respectively. The amount of total annual production energy
of the desired point was determined by considering the losses, which was about
337.1 megawatt hours per year.
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Iso-shadings diagram
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GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
K/me kv °c Kb/ khim? MW Hwh
January 838 29.94 -0.05 1349 130.8 2439 23.74 0.880
February 974 3392 .50 1336 1345 2439 2371 0.855
March 141.0 57.43 9.23 170.8 164.9 29.46 28.67 0839
April 169.0 66.43 13.21 179.1 1722 29.94 29.11 0813
May 2040 7226 18.38 1942 186.3 3194 30.99 0.798
June 711 64.97 B4 W15 193.4 32.76 3177 0.788
July 221.9 67.83 26.51 074 199.2 33.23 32.25 0377
August 2057 58.74 2601 2095 2008 33.52 32.57 0.778
September 168.8 46.57 2157 196.8 190.3 31.83 30.95 0.787
October 124.4 4652 16.10 1656 160.4 27.98 27.27 0.823
November 1.0 30.23 296 1421 138.0 2491 24.23 0.852
December 73.5 25.88 2.81 123.7 120.1 2246 21.85 0.884
Year 1801.6 600.72 1411 2064.2 1991.9 346.81 ERT 0.817
Legends:  GiobHar Horizontal global iradiation GlobEff Effective Global, carr. for IAM and shadings
DiffHor Horizontal diffuse inadiation EArmay Effective energy at the output of the aray
T_Amb Ambient Temperature E_Grid Energy injected into grid
Globne Glabal incident in coll. plane: PR Performance Ratio
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Loss diagram over the whole year

1802 kWhim? Horizontal global irradiation

+14.6% Global incident in coll. plane

-0.04% Global incident below threshold
-0.80% Near Shadings: imadiance loss

-2.72% 1AM factor on global
1992 kWhim? * 188 m? Cels
efficiency at STC = 106.73%

Effective irradiation on cells

PV conversion

400.6 MWh Array nominal energy (at STC effic.)

PV loss due to irradiance level

PV loss aue to temperature
Modute guality loss

Mismatch loss, modules and strings
Ohmic wiing loss

350.9 MWh Array virtual energy at MPP

Inverter Loss during operation (efficiency)
Inverter Loss over nominal mv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due ta voltage threshoid
Night consumplion

Available Energy at Inverter Output
Energy injected into grid
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Normalized productions (per installed kWp): Nominal power 200 kWp

8 T T T T T T T T T T T
Le : Calfection Loss (PV-array lasses) 0.9 kWhikWp/day
Ls : System Loss (nverter, ...}

Y : Produced useful energy]

0.13 kKWhikWp'day
WhikWp'day

Normallzed Erergy  [KWh/ kWp /day]
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