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Ultra-short-term Prediction of Photovoltaic Power Generation Considering Cloud Cover
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Abstract: The shielding of photovoltaic power stations by clouds will lead to random fluctuations of photovoltaic power
generation, bringing challenges to the stable operation of power grid. Especially, under the strategic background of in-
creasing new energy permeability, the security and stability of power grid are facing more serious challenges. In order to
solve the problem of low prediction accuracy of photovoltaic power rapid fluctuation under cloud occlusion, this paper
proposes a super-short-term prediction method of photovoltaic power considering cloud occlusion based on satellite cloud
image. Firstly, target clouds with potential impacts were extracted according to the location of the station, and the cloud
trajectory tracking algorithm was used to predict the movement trajectory at the ultra-short-term scale. Then, the cloud
shielding evaluation model was established based on the location relationship of sun-cloud-photovoltaic power station,
and the shielding situation of photovoltaic power station by different layer clouds was quantitatively evaluated by accu-
rately judging the target time. Finally, ultra-short-term power prediction was realized by photoelectric conversion model.
The results show that the proposed model can be adoped to accurately predict the future cloud trajectory and power atten-
uation coefficient under cloud occlusion, showing good prediction performance and having certain popularization value.

Key words: satellite image; cloud movement; coordinate conversion; cloud cover model; ultra-short-term prediction

0 35

ok 2021 4 6 A, FEEFOERRIAEE
2.68 14 kW. £ “BRISUE”. “BrRrpAN” [HISE 5
B SERATM R B R R AL, SeRBEN LR =
RIS thoRg 35 S8 Nt . 6O i LUK BH e N SR 30
73, JEEEERENE, R POE D% Zh R Sk AR

EEZMMB: EREMAFETE (SGSHDK00KIIS1900548).
Project supported by Science and Technology Project of SGCC
(SGSHDKO00KJJS1900548).

PR o TR T R R B AT AR L KRS
OB R A1, ™ EEIN IE W] B8 51 K AR A 4 He
ARG EEBOHT R R, XL ]
RSN o H AT B IR R IMEATT R IR T
AT, XREE S HE A AR, AR
BEAR DG AR 70 AN 2 V45 HL AT SRR R, AT B
77 HL R S e o A R A

PRI AR A2 DG AR i Zh R KR,
HABENLRE B 25 B B AR st R T 45 2 S S0k



160 i LR AR

2023, 49(1)

H I RIZV A E B R RGBT, BN ARREAR
R AT ZE R TIN AR TR A 3 M. 5]
Fho T I SR BR A2 48 I R R 2RI, AR
FESAMNED, | [ 31 3 BILL J i 22 Y £ 1)
o SCHR[10]2E T 1y s 3CH VR AR 1, R /N
3 AR N e TR PR BBHRR 2R AT P 41 40 R R B R AR 2
>, A A KL A 28 55 51 A6 28 T
A, AL TAE GRS 8] P51, 2B A S i il
WHERE, HERFEIRE. 2SR HENRMW,
B 1A, BXELLEH T B AR RAR
BRA.

2 g 5 EUE KA TR (numerical weather
prediction, NWP)AH4Z5 & W& SR g 250112, %
FR LW NWP R FHXHE SR E R S
DIRHHRALG G, RAYE A BGR T2HEAE
SRR ER S I RE S R, WL Y)
AT BLAIIST e AR R FHOIRS B2 . V2 AkBeT1 5
ZEE YA NWP BRI . T2
= MR RS, A E . RN
JE SR /NG BN 5 R AR S 2 AR AL . T H T
NWP A DU HAS AR #2014, PR BORBR 26T 1
(S SUN SR N /iy Al o1 8

53 MRS 2 MG B G ERERE . 1%
FORBE LT 53R 2 T, —J2 PLA R 2 A8 AX (total
sky imager, TSHEHE MR F DR FEDS, 1%
FOTVE R PR 3 EE TSI AL ATERA R, X5
= WAL B PRI, ok s AN PSS )
BIEE R, AR VLSRN B A R U, B
SRR AT TST el o 28 S iz i @, AH 2> TG A%
NS S RS, R T AR
LI ES I ) Ty N-200, b TR fig KV R S
Wz A 35h, T EH R 2= W0 G R R H T
2L I TR I, IR L IE D BN AR T A 223,
SCHR[24] 5 AT 58 T 25 B ESRECAT WO ) I e 26
Mz Bl 50w SSA @ iR
FEVPAL AL, 5 a2 4 e R R 5 T 2R ) (1) JE 2k
PEIR R SEIL DRI o 1% 7795 20 2 Fi a7 SL s )
= BT S AT, FRRA B BRI TTN 2 =
W AE ARG FL Sl (R 5200 . SCER[25138 1 —Fh 5 g
Il R BRI . ZTIEHRE T =X etk
Ul RS, (HIFFARE X PRI 5T 2 B B4R Bk
ARSI BRSO, R T [R]— B Z)A [R] ve RE
= HDREGAR FLst ) 2

AR SCER X2 R WA B2 A 2 AR
T A A TINAS FEAR A [, ARFE i 22 7 R
PR EINESE, i3 BRI A 2 B R
B R ERER AN, B TR 7 ARSI =
HIXEAR st PP, BAL T T =R [
KA B 8 R AR SR AT SR E T, VR RAS T
mRRE SR DRI R 2T L RSB
TRIGAR HLsh A L D AR RT3 T IR
T (RS LK

1 (REEZLHEIA

ASARFC R B 0 FR TR = BEIE, 17T
— B0 & 2 [A1IE B0t AR FLt A B 1) T )
R TTE, BAARF AT R 1 fis.

AR A Himawari-8 5 T2 ) = UG HdE 1
A FUI 32 B N EE , LT TE] 73 #8204 10 min,
B HERIEE] 1 kmo FrE BT HIBA 222
Himawari-8 25 S0, nS2m i T2 1%k
P55, 55 HUS R S M A AR e 1 58 A 2 T A%
N o TR 70 4t m] A Himawari-8 T2 &

% 2y Bk

[%ﬂﬁ@%%%]

[ Baxmmits |

N

1 \
1 I
1 I
1 |
1 I
1 I
1 I
1 |
1 I
1 I
1 I
1 I
| |
1 I
] I
1 |
\ 1

[*%E@ﬁﬁﬁ%]

______________

______________

¥ 7R
. 40
. S 50f
i 5 20F

etk oh T 4 | R0 T Oy
203040 !

—_——— e e e e -

BT BAREORTT %
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Fig.8 Comparison of prediction results of various models

under cloud conditions
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Fig.9 Forecast results of different models in cloudless weather
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different weather
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Fig.11 Performance indexes of each model at different

time scales
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