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Fig. 1 Statistics of peak grid-connected power and actual power generation in each month
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Fig.2  Scatter plot of daily peak grid-connected

power and solar radiation indices
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and solar radiation indices
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Table 1

daily peak grid-connected power in each month

Correlation between solar radiation indices and

e K HBIE AR
W EE WEE
1 0.633"" 0.880"" 0.603 "~ 0.856""
2 0.784"" 0.864"" 0.799 " 0.905""
3 0.870"" 0.958 " 0.850 "~ 0.876""
4 0.827"" 0.922"" 0.832"" 0.632""
5 0.790"" 0.910"" 0.790 " -0.315
6 0.674*" 0.750** 0.675*" 0.015
7 0.635"" 0.883"" 0.649 "~ 0.113
8 0.826"" 0.892"" 0.823"" 0.834""
9 0.773*" 0.874"" 0.774"" 0.785""
10 0.689 " 0.763"" 0.679"" 0.740""
11 0.819"" 0.969 " 0.812"" 0.815""
12 0.887"" 0.961"" 0.885"" 0.885""
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Table 2 Correlation between solar radiation indices and

actual power generated in each month

A T Bk &t Hﬁéﬁu
AR LYy LIS PN
1 0.857** 0.845"* 0.838"* 1.000**
2 0.898** 0.803** 0.910*" 1.000**
3 0.894** 0.800"* 0.884 " 0.887*"
4 0.995** 0.723** 0.998 ** 0. 461 =
5 0.913** 0.632%" 0.916 " -0.255
6 0.992** 0.242 0.994 " 0. 162
7 0.970** 0.427* 0.990 " 0. 198
8 0.997 %" 0.641°" 0.997*" 1.000 "
9 0.987 %" 0. 606 ** 0.996** 1.000**
10 0.986"* 0.548** 0.978** 1.000**
11 0.997** 0.700** 0.997** 1.000**
12 0.999** 0.789** 1.000™" 1.000**
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Table 3  Regression analysis of daily peak

grid-connected power in each month

A [ 5 77 A R?
1 y = 29. lIn(R,,.) - 131. 1 0.75
2 y = 29.2In(H) +34.3 0. 84
3 y = 37.7In(R,,.) - 177.6 0.94
4 y = 25.4In(R,,,) - 3.8 0.87
5 y = 38.8In(R,,,) - 200.9 0. 83
6 y = 46.5In(R,,,) - 249.1 0. 63
7 y = 40.8In(R,,,) - 131.2 0. 88
8 y = 40.9In(R,,,) - 131.2 0. 87
9 y = 46.5In(R,,) - 131.2 0. 86
10 y = 27.5In(H) +40.9 0. 69
11 y = 34.3In(R,,,) - 156.0 0.78
12 y = 40.1In(R,,,) - 195.0 0.90
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®4 BALREBELDESHN
Table 4 Regression analysis of actual power

generated in each month

Ay ] )= 7 R*
1 y = 10H 1.00
2 y = 10H 1.00
3 y = 0.9H+3.7 0.79
4 y = 1.9R,,, +0.97 0.99
5 y = 1L9R,, +1.16 0.84
6 y = 2.0R,,, +3.6 0.99
7 y = 2.7R,, +2.3 0.98
8 y = 10H 1.00
9 y = 10H 1.00
10 y = 10H 1.00
11 y = 10H 1.00
12 y = 10H 1.00

4 HpSitie

PNUCERE PO PR AER VoY €t AIRTE SN SN
e H 03 8 S5 4 s 8 A P 80 52 WA A T A 22 e
PREEIBUNT .

1) G EANGIR B wh h HL B SE PR RE A7 S 25
AT 2E 5 o Ak H O R (E N R B i R, HL
FE PER | A7 2 R FL A e ARG PR A 2.

2) AAFJUET H I R D3R a R AE -5 K R 4%
FEPR DI A SRR RO R | T H S i 5 R BH R
S S A AR e 5C R A T M DX R OL AR K ria ) o
THUI TS K BH BE B IR T A R FH A I, wl >R P
VR BT B KRR IR | H R H4m i 3 MR IRE R
S ahR , B AIPTAG 45 52 HR HTR BH R A
[ERIE RIS

OENCIPERGSIRERIES S ONT-RIVE W &8 PN LS
SRS FEARAR SN AN TR, BBk 2 5 O BH 8 5 S
R 17T 28 A5 2 5 K PR SR AR S PR s AN R 03 O
W Dy R A RAEL AN H e v o 3 5 - 39 i TR R R
W R H SR IR 52 IR A OCOC &R e A BT
Al TR RN S PPAl B, SR P 2% R | SRt
A R E I R WL S AL Ll ST o A RN O, B R A
AR AR BE T S5 B DR S

4) BN TR A 173 I 19 Ly 3 5 KA AN L ) 5%
SRR SR PR A 22 5. 52 0 O I 2l R d R A H 1 f
Z RS AR B i R BEURE T2 e e e R H A
TR Z WIHR R IE A ROH /N L

381

References

(1]

(7]

(9]

Wos 38 A sk s ORI 7k S5 R R 5 RE
PR 1] ERE 81 ,2020(6) 1 75-84
YANG Fen, GUO Guangsheng, ZHANG Shiyun. Techno-
logical innovation,industrial structure adjustment and en-
ergy consumption| J].Forum on Science and Technology
in China,2020(6) .75-84
Wl skEm I, 25 [E K FHRE DGR K it 1 i 3
ARBRTE [T ] LR R A2 40, 2014,35(1) :69-72
HU Yunyan, ZHANG Ruiying, WANG Jun. Development
status and prospect of solar photovoltaic power generation
in China[ J].Journal of Hebei University of Science and
Technology ,2014,35(1) :69-72
7 R FHREO R K H MR B R R [ 1] AE AR 31
A AR ,2011,5(2) .25-28
MA Ning. Overview and development prospects on solar
photovoltaic [ J ]. Electrical Technology of Intelligent
Buildings,2011,5(2) :25-28
VLR UK A I H 285 R TP TS [ D] 50
BIAE Tk k2= ,2016
JIANG Fuping.The study of comprehensive benefit evalu-
ation in photovoltaic power generation project:an example
of “fishing complementary” photovoltaic power plant
[ D].Wuhan ; Hubei University of Technology,2016
R AR, Ih 1T, A& MO E AR HL s o PERC
AR R R BE ST A [0 ] TR i i 5 it
2019(3) :97-99
GUO Chen, JIANG Daijun, SUN Ziyuan, et al. Research
and analysis on the benefit of PERC single crystal
module in Yuguang complementary photovoltaic power
plant[ J ]. Construction & Design for Engineering, 2019
(3):97-99
TS, A B RE . R MO BAMCIR R iU H T
T ORI HH AR ZL SIS T] . o A 2l
2018(40) : 80
WANG Peng, WANG Haojun, XUE Guiting. Analysis on
technical points of general contracting project of fishery &
photoelectricity complementary photovoltaic power gener-
ation project[ J |.China Strategic Emerging Industry,2018
(40) :80
VM, 2R EE R GE AF MO EAN T AR KRk
AT )] BB T 1], 2018(21) 1138
XIN Shuo, LI Zhipan, ZHANG Tong, et al. Application
and benefit analysis of “fishery & photoelectricity com-
plementary” project [ J ]. Technology and Economic
Guide,2018(21) . 138
B, ok R S5 DGR S B M R I
PR AT G I ZR [T ] B R 4K, 2014, 38 (10)
2789-2793
HUANG Wei, ZHANG Tian, HAN Xiangrong, et al.
Sunlight intensity time function and weather factors influ-
encing photovoltaic generation [ J ]. Power System Tech-
nology,2014,38( 10) :2789-2793
BV XA, 281, A T i 22 I 26 1) DI R vl ol X
L-DIABRIL ) ] TR 4l (AR BEE ) 2020,



TR, AR BHAR S I A6 B AN G OR H 3k A R 48 B2 M 23 A

382 LEI Zhen, et al.Solar radiation influence on power generation benefit of large-scale fishery solar complementary photovoltaic power station.

48(3) :268-275 power prediction method based on influence of fog and
JU Ping, LIU Jingzi, QIN Chuan, et al. Neural network haze[ J | .Hebei Electric Power,2014,33(5) :23-26
based model of photovoltaic output power-weather infor- [13] #KEE, I, AN, 48 T ST 60k B ol A& B T R
mation[ J ]. Journal of Hohai University ( Natural Sci- MR I 25k [ 1] H E VR 2018,38(2) :270-277
ences) ,2020,48(3) :268-275 CUI Yongqin, FENG Qi, SUN Jiahuan, et al. Review on

[10]  B2aM, e SO, 8 ok ot e it A 7 BE 4 S e X 6 AR the impact of dust accumulation on photovoltaic power
S H R A S TR A AT [T ] v B AR RE TR, 2014, 32 output[ J ]. Journal of Desert Research, 2018,38 (2):
(7):922-927 270-277
LU Xuemei,SUN Zongyi, CAO Zhangchi. A trend surface [14]  Hsemy, ek, £, 5500 2060 R Rt 5K
analysis on effect of battery plate temperature and SN K2 W o3 A [ 1] TR BRI R 227 4k, 2018,
radiation levels on PV power output [ J ]. Renewable 49(3) :363-370
Energy Resources,2014,32(7) :922-927 CAO Yingli, FANG Shiqi, WANG Yang, et al. Diagnostic

[11] Alonso-Abella M, Chenlo F, Nofuentes G, et al. Analysis analysis of distributed photovoltaic power characteristics
of spectral effects on the energy yield of different PV and the impact of meteorological factors[ J].Journal of
( photovoltaic ) technologies: the case of four specific Shenyang Agricultural University,2018,49(3) :363-370
sites[ J].Energy,2014,67 :435-443 [15] Kymakis E, Kalykakis S, Papazoglou T M. Performance

AT m AR DU T X 55 S B IR DR T
MI7ELT] AL TR, 2014,33(5) :23-26
CHU Huayu,GAO Zhigiang, SHENG Siqing. Photovoltaic

analysis of a grid connected photovoltaic park on the
island of Crete[ J].Energy Conversion and Management,

2009,50(3) :433-438

Solar radiation influence on power generation benefit of large-scale fishery

solar complementary photovoltaic power station

LEI Zhen'

HAO Yuchen'

KONG Bojun®

1 Dispatching Control Center, State Grid Jiangsu Electric Power Co.,Ltd. ,Nanjing 210024

2 Yangzhou Power Supply Branch,State Grid Jiangsu Electric Power Co.,Ltd., Yangzhou 225001

Abstract The relationship between solar radiation indices and power generation efficiency were quantitatively
studied in the fishery-solar hybrid photovoltaic power station in Baoying, Jiangsu.The results showed that solar radia-
tion significantly impacted the power generation efficiency with visible seasonal fluctuations. Specifically, the daily
peak of grid connected power and the power generation capacity were larger and more stable in summer and au-
tumn , compared with those in winter and spring. Obvious logarithmic/linear correlation was observed between solar
radiation indices and the daily peak grid connected power/daily power generation capacity, respectively. The daily
peak of grid connected power and power generation capacity were correlated positively with average radiation, max
radiation , and accumulated radiation in each month.The max radiation imposed the strongest influence on the peak
value of grid-connected power, while the available sunshine hours showed the strongest influence on the monthly
power generation capacity. The study indicated that average radiation, max radiation, and accumulated radiation
should be taken as major indices in evaluating solar energy utilization and photovoltaic power station development.
Key words

solar radiation ;fishery-solar complementary ; photovoltaic power station ; grid-connected ; power genera-

tion capacity



