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ficient, supply-demand coordination, flexible and intelligent new power system, the installed ca-
pacity of new energy in the country’s total installed capacity is constantly increasing, and its ran-
domness, intermittence, volatility and other characteristics are not conducive to the security and
stability of the power system. Virtual power plant can efficiently aggregate flexible resources,
realize multi-type resource scheduling optimization, and effectively tap the adjustment ability of
flexible resources to promote the consumption of new energy. The virtual power plant is in the
transition from the invitation type to the marketization. Some provinces have carried out the ex-
ploration of the mode of virtual power plant participating in the medium and long term + spot
market, but there are few researches on the operation optimization strategy. In this paper, a vir-
tual power plant operation optimization model is constructed under the spot market environment,
and the effectiveness of the model in the internal resource scheduling requirements of virtual
power plants is verified by simulation examples.
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Figure 1. Virtual power plant architecture
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Table 1. Parameters of wind turbines and photovoltaic equipment
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Table 3. Parameters of energy storage

=3 HEESH

BCRFEHIPR(MW-h) E/NEIIR(MW-h) - SRR (MW-h) FEHAR TR
30 30 120 0.98 0.98

FEXS READ R HEAT b ) SR AL I, DAF P M S B A W s 2 8, e AN R S g el e i, 2

DOI: 10.12677/mm.2023.1312219 1735 AR B


https://doi.org/10.12677/mm.2023.1312219

T S A T 2R G 1] 3 BN T SR o5 R R Y 35%, LR RIS ZI BT PR S o5 B S 1 b
By 25%, = Hsf 20 T 98 6747 o A7 A7 1) BR g 10%, 4 8 2 J&) 34 P T o B 47 A7 o e A7 AT 1 PR 10%

AT e

80

75

70

65

60

55

50

Figure 3. Non-adjustable load forecast curve

Bl 3. AmIE ST PN £k

H T AR ST 7 R R RS A SR . A OB IR R I PR ARG, HA B AR
THMAR] IMEZ, HIRMXIT IR RN B, A ORI E MBS S 58 T
Yy, B ERN Y UL H AT T 95— IS M NS U T 45 55, RIZEAR AR B FH A6 HE 37 BN R T ATy
SN 4.

—— AMHEEN G

800

700
600
500

400 L

.‘\_\;
300 4 rl
200 4

100

-100 T T T T T T T T T T
5 10 15 20 25

A
Figure 4. Day-ahead market clearing tariff forecast curve

Bl 4. HuTHis AR N UL

DOI: 10.12677/mm.2023.1312219 1736 AR B


https://doi.org/10.12677/mm.2023.1312219

52. HHIGERS S

A R R AU R B R R DAL SRS D AL SEARDE Se i 2 RE SRS PRI AL S ger f R, LR
AR Gy, B CBREBM. KE LM, B S OB S5 H AT 7 f e RS OSSN (1

ANNF 0 A

120

W (+) /8 () & |
~ /BRI (+) /3CH )

96 -

72 4 +*
3 ) * . o
2 *

48 - \

24 - \ X

0 ===y >*

Figure 5. Electricity purchased/sold and income/expenditures in the day-ahead market
& 5. BEmab/EBERIMAN/Z HIFR

Forb, BN Z0 0 77 R R LU 6 P

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

65000

52000

39000

26000

13000

160 ||:FFFEIF5IJ7)ﬁﬁ?ﬁ SRR A ) TR A () A N A I T AT E
14 ﬁﬁﬁ

12 ﬁﬁ

1001

80

MW

A

.

S R R BEBEBEEEEBEEEBEEEEGRGEB

601

201

0 | | | | | 1 | | | 1 | | | | | | | | | |

§§Wﬁi i

1 23 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

I Z1 N
Figure 6. Demand response of source-grid-load-storage-integrated virtual power plants

[ 6. IR iE— AL BRI TR R

DOI: 10.12677/mm.2023.1312219

1737

BAE


https://doi.org/10.12677/mm.2023.1312219

ot

o
e

RERLH) 25 H AT 7 1035 B & s AT Ss sl 7 fos.

(R 7ok IR DGR IR R — — R |

200

1507

100

MW

I
WA

-50 | 1 | | | | | | | | 1 | | | | | | | | | | | | |
1 23456 7 8 91011121314 1516 17 18 19 20 21 22 23 24
IZ1 N

Figure 7. Operation strategy of source-grid-load-storage-integrated virtual power plants
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