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Short term photovoltaic prediction based on multivariable grey model
WU Tianyu, WANG Ning
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: Due to its randomness and intermittency, photovoltaic power generation, which belongs to clean energy,
also brings adverse effects to the stable operation of the power grid. Therefore, it is necessary to accurately predict
the photovoltaic output, so as to carry out reasonable dispatching and ensure the security and economic benefits of
the power grid. Through the characteristic formula of photovoltaic output and the actual physical environment, the
influencing factors of photovoltaic output are explored. According to different weather types, the influencing factors
are combined and incorporated into the multivariable grey model to predict the output value of photovoltaic array in
the short term. Finally, the model accuracy evaluation and error quantitative analysis are carried out, and the
conclusion that the method feasibility is higher is got.
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Tab. 1 Measured value of photovoltaic output

REEF] 2017 4F 11 %8R, 524 7:00~
16:00 2 I [ i B 00 ' TR o R IOl LA SO AR
IDAEAE/

KH MATLAB 2019b 145255, FHZ
AR K AR AT I H (R AR D B0, v
AHDY (R FIUINAEL, A 407 #5822 RMSE ¥
Y% i 7 MAE BEAT BT VP4 .

IIHTGAE S BARAE, 2017 4E 11  1~9 H N
ZHR T, 700 PPOGREIIE, HARMKRA
RGLCAFH R 0 3, Pt A 11 7 1~9 H 8:00~
16:00 (1) HcHs 1 A FEAS KR, 7 10 H 8:00~16:00
PIGAR SEBr i B, HARBIR R 1~3% 3
JT7R o

SR A FZAE

(FAfr: W)

8:00 106.2 64.9 109.6 103.8 103.9 110.3 753 77.1 64.0 73.3
9:00 218.4 211.2 2115 198.5 223.6 2189 197.7 196.3 203.7 150.0
10:00 334.5 3274 278.7 278.7 301.2 286.5 294.2 287.4 280.8 239.9
11:00 2444 2459 342.1 286.4 224.5 340.5 348.5 248.7 234.1 320.9
12:00 361.3 334.5 354.7 381.7 373.3 362.0 361.5 355.7 333.5 318.8
13:00 324.7 282.5 285.7 3354 314.0 3122 318.0 327.8 286.3 308.0
14:00 139.0 132.5 243.2 164.4 150.4 206.1 187.8 143.5 127.8 151.1
15:00 130.6 124.7 128.2 111.2 116.6 108.7 101.8 101.6 113.3 103.5
16:00 343 36.52 36.0 33.98 32.38 29.92 31.46 33.4 29.68 27.4
x2 AREELE

Tab. 2 Light intensity data (Ffr: W/m?)
I ] 1 H 2 H 30 4 [ 5H 6 H 7H 8 H 9 H 10 [
8:00 133 81 137 127 127 135 97 95 79 92
9:00 275 269 268 247 278 273 260 247 255 189
10:00 430 426 356 349 380 361 395 367 356 304
11:00 319 328 443 365 286 433 469 320 300 410
12:00 476 452 461 487 479 465 485 462 428 409
13:00 430 387 371 433 406 403 430 426 368 398
14:00 185 181 317 212 195 269 256 187 165 195
15:00 174 169 166 143 151 141 137 132 145 133
16:00 45 49 46 43 41 38 42 43 38 35
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Tab. 3 Temperature data (HAp7: C)
i [a] 1 H 2 H 3H 4d 5 H 6 [ 7H 8 H 9H 10 H
8:00 9 8 8 5 5 5 13 7 7 9
9:00 9 11 10 7 7 7 16 9 8 9
10:00 12 14 11 8 9 9 19 11 10 10
11:00 15 19 14 11 11 11 20 13 12 12
12:00 16 20 14 11 12 12 19 14 12 12
13:00 17 22 14 13 13 13 20 14 12 13
14:00 18 22 15 14 14 15 22 15 13 14
15:00 18 21 14 13 14 14 20 14 12 13
16:00 17 20 13 13 13 13 19 13 12 12

REHREG NS SEENZZREKOE B, BAWER 4 PR,
R, SR Y M TSR 1) 015 2 B A R0 B8
x4 HESH

Tab. 4 Simulation parameters

1H 2H 3H 4H 5H 6 H 7H 8 H 9 H
etk ay, 1.94 1.95 1.89 2.02 1.97 2.05 1.97 1.79 1.84
SR ay, 1.61 1.63 1.61 1.66 1.65 1.75 1.60 1.48 1.53
B as, -0.66 -2.32 -3.95 -2.56 -4.28 -4.69 -1.30 -1.06 -0.34
WHLD 0 0 0 0 0 0 0 0 0

ST AT N, H HEREh )28 4, HDUAT MALFE R BB K OB h HATIE 5, 19
XN ZH B 10 H BBk s 45 R a3k 5 s,
0 O 8 s i 5 ek A P b A Ay A i DA
x5 A

Tab. 5 Predicted value (B W)
I A 1 2 3 4 5
8:00 733 200.9 73.1 76.3 733
9:00 172 2253 146.9 182.8 150.0
10:00 250 286.3 236.3 264.6 239.9
11:00 261 292.0 321.2 289.6 320.9
12:00 301 329.9 327.5 340.8 318.8
13:00 268 296.5 273.0 313.8 308.0
14:00 141 158.6 129.3 150.7 151.1
15:00 96.5 102.5 124.6 101.3 103.5
16:00 273 28.5 36.5 28.6 27.4
SRR 18.5 345 114 13.7 0

www.eage.com.cn 2021ﬂ56ﬁ . Iﬂ.[{IiFi . %;’:ij (ﬂ | 21



Hig o

Theoretical Analysis

Hb VA EmA, 240 8REH, 34N
o4, 4dNtg PR RKOBRA, 5HN
S, MRz g R an R, ook
W55 0 P2 110 22 A% B (0 A5 24 RS oA 000
W ekt ol B RMSE {82k
4.092 7, MAE {fiy 2.970 0, FHRZEFF AR
w7,

Je AR S TR AR 2 1 R W
Bl 1~K 3 Pros. WOF BB RE, Slifi S i
D o A a3 — B0, HAE Bl 2 E & 0 AR ik
CHEMA R . RIS R 10:00~13:00,
JEAR BT Y RERREAE 200 W LA L, FTRAE 7]
HL D AR T R, DRI AT DAAE S i Bt SEREAT A
S5 T el N R e S R E RSB
DR b £ ) AR 22, AT AR B A — ik %), 10 H
P 1058 2 7 A 5 /0 5 300 B % T A 7R AN AN T
DHERG S =, i LR sE . FIE, fA 4k gk iR
22 (35 K et R FR AR KT U B A AN T
LGSR T AR 2 B i 22 B () sg i . 3
PAFIH 10 H 10:00 2 115 22 BAE RV E W,
EAH L SR IS 2, R 220K, 43 H vl fe 1) iR
PR 32 24 H 2 B 8l 45 R 0 D] 3519 5% Wi T 3
JE I o

e

400

350

300

250

200

YefRIE/W

150
100/

50

8 9 10 11 12 13 14 15 16
i f)/h

B1 SRHAHREER

Fig. 1 Photovoltaic output simulation waveform
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Fig. 2 Prediction simulation waveform
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Fig. 3 Error simulation waveform
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