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Optimization scheduling for multi-source complementary power plants group based on
multiple temporal and spatial scales coordination
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Abstract: In order to solve the problems of serious wind and solar power curtailment caused by the randomness and
uncertainty of wind and solar power generation. Based on the study of pumped storage power station, high load-energy
load operation characteristics and the ability to eliminate wind and solar power curtailment, this paper proposes an
optimization scheduling method for multi-source complementary power plants group based on multiple temporal and
spatial scales coordination. This strategy controls the multi-source complementary power generation group in three layers
from the perspective of time and space, respectively. In this strategy, the multi-source complementary power plants group
is controlled in three layers from the perspective of time and space, respectively. From three time scales, i.e., day-ahead,
rolling and real-time, the optimal scheduling models are established with the goal of the minimum operating cost, the
maximum utilization of wind and solar power storage and the minimum fluctuation of output power. Through rolling
correction and real-time adjustment, the wind-solar forecasting error and the influence of load uncertainty on the
scheduling plan are reduced stepwise to improve the scheduling accuracy. Combining with the specific example of
Jiuquan, Gansu, it is verified that the proposed scheduling strategy can improve the economics of system operation
effectively and promote the consumption of wind and solar.
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Fig. 1 Day-typical power regulation characteristics of

high-load energy companies
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Fig. 2 Multi-source complementary power generation field

cluster joint operation schematic diagram
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Fig. 3 Overall framework of multi-source complementary

power generation field cluster optimized scheduling
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Fig. 4 Multi-time scale power generation united system

scheduling strategy flow chart
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Fig. 5 Multi-time scale scheduling plan
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Table 1 Outputs prediction of photovoltaic power cluster
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Table 2 Outputs prediction of wind power cluster
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Fig. 6 Outputs prediction of loads, wind and

photovoltaic power cluster

7 8—10 I BLSARN, MG AR FLt 7 b s 21 B
B g7, BRE R YGRS HRE T X R SR
NS R BEEh . XA ROGERS ) R H
AN, AT LA A PR AR FEN B T R
Gk, REEBEMIZITIZA, b5 R,

R B AIE 22 W A ROBE W IR 1) 22 Y RN A HL 3 B
PUAC T RS (1A 25, 125 AR st T .

Yyt 1(Scenes1): R A KR DBtk il &k
HL, ANEHKE GRS A SR T, RGH K
P ML ZE 6 XU FEL 37 R0 G AR F sl IBE 5 H 9 9 2R A T 0
W, 3k B A ey R L K

Y5t 2(Scenes2): A WHL7 . etk K
Ul 7K B RE L, RS K LT R HZK & RENL
HPPRISAT, AT B G A £ H 25K

Y5t 3(Scenes 3): ALY, JGIRHLEE, K
HLG, 7K 3 e FR sl A s BE AT, R K HIIL
M. HhKE seHLA M =R Ao ML Y Is AT, X
IR GAR F s E I R Fa I I AT I A
[ e RN (TR O R GBI

3 M sAER K. SeR s R
AR TR B R . SR B REHL S, . Ry 2 RE 97 far
VLA g B an i 7—18 9 s



_80- ® 0% EP D

2000

1 500}

1 000}

DI MW

500+

ok

S00 : L + L
0 5 10 15 20 25
t/h

7 3% 1 KBEAIEKE 7

Fig. 7 Real time output of scenes 1 thermal power unit

2000
1 500 |/HE ¥ ]

1 000

HEFEMW

500

0

g 5 10 15 20 35
h
B8 px 2 AESHMENELRH A

Fig. 8 Real-time output of scenes 2 thermal power

and pumped storage unit

2000

t’h
9 R IPEMLIAEILIE N

Fig. 9 Real-time output of scenes 3 combined optimal scheduling

M 7 ATCAUE e UAE) U D)2 L)
X 11 AN B, FH A A 6 A IR b v 498 BEVR & H
g, SEURNERFRIFICHIMNEG, FRFGE
= R THAR] 2 850 MWh; 24) A D&k 1IEAE I,
A A FELAM A7 Auf AN BE395 A FH LG ey, BT KRR ATLAL
HE g ke i FH R G e O K 5 (HUR E SR 20,21 BB,
P A A A TR K, S22k LA K HE
PR, A LN A LT K B 21 FELAN SR T,
I AR R

mE 8 nLAE H: Bii— &%, WREAMA

THUKERERINE, FFXFOLEEIT PR ME,
HUAE 1. 24 34 4, 130 153X 6 NI BB T 57 X3
FEIIG, R E PRI T 730 MWh.

mE 9 WTUUEH: SRR, RS
AN T UK B e A b e, KOk KR H
A f3 B 5E M, SRR E TR T 0
MWh, MCEERHR .

3 ANt gy BRI LU i ZR i P 10 BT

1 600

1 400}

1 2001

1 000

g 4
- g o A \
— = Scenes! :

— = —— Botmesl

B L MW

800 |

—-—-— Scenesd

600

400

0 % II(I IIS ZIO 25
t'h
& 10 fAfrRERAT bbth 2k

Fig. 10 Load tracking contrast curve

M 10 /TRAEH: 55t 1 4658 20 21 AN
BN, R HL AU A R S R R B FEL AT s T
2 Azt 3 48 24 AN B T RLSE 4 B ER B HI LA
fif, SFELHTE

3 AN R Lt Ze i 11 .

500

—=— Scenes 1 ¢ I i
450 —v— Scenes2 7 NI R | ]
400k —e— Scenes3FF A |
350
= 300r
5 250} /\
i = \
T 2001 \ l'u . \ ,'I |||
1S0p N, \ f II". f '||
\ 1 |
100 \ [ 4]
Vol L
501 \ f /\
0 I'r~.‘\s. . .'I AL XA
0 5 10 15 20 25

B 11 FRFFLEX Lk

Fig. 11 Discarded wind and light contrast curve

HE 11 7TEUEH: st 1 B8 1—6. 1216
XA BRI TR S RIS
2 A5 150 130 153X 7 BN LRI
WIS, BH— RS THERNGE; s 37
24 AN B AR LA RS IS, W4y
W

FAXET 3 PR h K E BES m Ak RE e
BATHTIG I 5 5



KB, 5

Fe T2 RS ) 2 P8 H AN R RS RO AL 2 - 81 -

F 4 IMIHFHIAE SR

Table 4 Comparison of dispatch results of three scenes
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