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Design of 20 MW Photovoltaic Power Generation System and
Electric Primary System

MING Rui, ZHOU Shaowu
( School of Information and Electrical Engineering, Hunan University of Science and Technology, Xiangtan Hunan 411201, China)

Abstract : According to the engineering conditions and requirements of 20 MW photovoltaic power generation
system, the mode of block power generation and centralized grid connection is used in the overall scheme of the system.
The 260 W polysilicon solar modulesis chaosen, thefixed ingtallation method is adopted in operation mode of photovoltaic
array, and the inclined angle of photovoltaic array is 23°, 500 kW grid connected inverters are put to use, and distance
between the North and South is5.2 min photovoltaic arrays. The design of access power system, main electrical connection
and el ectric equipment configuration are carried out in eectric primary system. The cal culation results show that annual
averageon-grid energy is 17 954 MW - h, annual utilization hour of equivalent full load is896.4 h, capacity coefficient is0.102,
and the energy-saving and environmental benefit are well.

Keywords: photovoltaic power generation; photovoltaic module; grid connected inverter; photovoltaic arrays
electric primary system
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Tablel Monthly values of solar radiation on

incined plnesn te Imresaiatize year of e profct mame

A 1 N ETEIED A K BH i 35 1
1 212.7 8 593.1
2 220.8 9 470.5
3 257.8 10 378.8
4 336.0 11 285.9
5 465.5 12 249.3
6 487.1
A 4 617.2
7 659.4
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Fig.2 Thetopological structure of main circuit of grid connected inverter
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Fig. 3 The plane layout of photovoltaic modules array of
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Fig. 4 Thelength variation of module shadow at different
times of the winter solstice
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Table2 Calculation results of annua on-grid energy of

photovoltaic power station MW - h
Mg REE  RERERE R BEBNEY R
25273 20 244 17 954

e RIS R AT, ARG 77 044 31
260 W ZanfECIRA 1, SBfR a8 %5 50 20.03
MW, Hz N4 A 17 954 MW - h,
AEZEROHE U A /N 896.4 h, 2 EE R ECH 0.102
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Table3 Calculation results of annua on-grid energy of
photovoltaic power station in the operating period MW - h

AR AR WL iy AR WL
1 19 738 14 17 781
2 19 580 15 17 638
3 19 423 16 17 497
4 19 268 17 17 357
5 19 114 18 17 218
6 18 961 19 17 081
7 18 809 20 16 944
8 18 659 21 16 809
9 18 509 22 16 674

10 18 361 23 16 541
11 18 214 24 16 408
12 18 069 25 16 277
13 17 924 AT 3 1H 17 954

®4 TEHRANRESHHERET ARG
Table4 Annua utilization hours of equivalent full load in

the operating period h

F i 1] F i 1]
1 985.4 14 887.7
2 977.5 15 880.6
3 969.7 16 873.6
4 961.9 17 866.6
5 954.2 18 859.6
6 946.6 19 852.8
7 939.0 20 845.9
8 931.5 21 839.2
9 924.1 22 832.5
10 916.7 23 825.8
11 909.4 24 819.2
12 902.1 25 812.6
13 894.9 AT 3 1H 896.4
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