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Abstract

This article designs a photovoltaic power generation system for the energy demand of the second-
ary equipment compartment in the Yongji area of Jilin province. By analyzing local solar energy re-
sources, load characteristics, and system requirements, an overall system design scheme was pro-
posed, including photovoltaic module selection, capacity configuration, energy storage system de-
sign, and control system design. The technical parameters and selection criteria of each component
of the system were elaborated in detail, and the system performance was simulated and analyzed.
The results show that the photovoltaic power generation system can effectively meet the power de-
mand of the secondary equipment compartment of the substation, improve energy utilization
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efficiency, reduce carbon emissions, and provide reliable guarantees for the green operation of the
substation.
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Figure 1. Photovoltaic power generation system

B 1 AREBERS

3. RMMREZBRZERMHFRITAR
3.1 BMAEHEXERE R EMRLREBRERRIH

MK E ML XA T A6 43°~44° 2 18], J& TRy KREvEZR R, 4735 H IR 50292 2500 /N,
KPR IREBCANF S IR S GEAR, KPR S E 278 5000 MI/m?, BAA BT 6R R HIg 7).
A LG R B AR AR B AL ORI 2, AR R B S FE IR .

AT IR AR AR O AL ORI 2, &M E, FBRHES R, N T R
M HEIFHIT BRI B RGBT, 7N &AM A BT 2 R . FE AR
RS, EERS. BHRRSE, DIhELN 10 kw, HHBER 175.2 kWh Z [f].

DR 27k 5 A8 Bk (1 FH F i 2 R A A B, 3R L i & T H =R

1) W3 RG(UIFE 2~3 KW) {5 SCADA R4, ) B LI RERITTH RS, & 24 /DFigkiz

17 CAPRBRE S B M, Sn R AR o

2) YEHRY RGIONAE 1~2 KW se R (R 3 B . REERIR G B4, S REIET e A E &,
R Al i i i B 2 7= A A B vk FL A

3) IB{E RGI(IFE 12 KW)HIELF % WZS SNSRI R, st 9 B A iR A ke, R #E
ThEeP AN ;

4) HIRAG(HFE 2~3 KW)iiE it 78 i s B AN E Hih 4 o HoAh — R R Ot rT S BRI, 384T 0 TR

5) 4B & (ThFE 1~2 kW) ELFEHE B . 250 il B R G, H A B IA ST 26 A sh &84k, Blani& il [ 3)
Wt TRILRERT, SRR SRR,

BT UL R, SRR RS T L LTI ER: Bk, RAMAWIREETRE B, o
TR A MIIELLIZAT: HIR, RGN EA—EMIEEERE ST, LR R A B I R A s 5K i
RGN HATE S W REE R BRI 50, UUIBRRIZ AT 4P AR . Z5 55 8 MR PR BE VR gkt

DOI: 10.12677/sg.2025.152002 9 B HE L


https://doi.org/10.12677/sg.2025.152002

TIALE, FRERN

MEG TR, Wit —BERTARDCR KBRS, BEaEENMERERE, DUHL IR AR R

Table 1. Electrical equipment and daily electricity meter
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Figure 2. Geographical and meteorological data configuration diagram
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Table 2. Related parameters of photovoltaic arrays, inverters, and energy storage systems
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Figure 3. Tilt angle parameter diagram of photovoltaic array
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Figure 4. Electricity consumption configuration
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Figure 5. Parameters of photovoltaic panels and batteries
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Figure 6. Loss model configuration
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Table 3. Power generation performance
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Figure 7. Analysis chart of irradiance and efficiency
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Table 4. Tilt sensitivity
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Table 5. Energy storage optimization
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Table 6. Economic verification
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Table 7. Comparison between photovoltaic systems and other emission reduction measures
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