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Abstract: Under the "dual carbon" target, it is necessary to vigorously develop clean energy and keep the guarantee role
of thermal power. In order to adapt the market mechanism on both source and load end to the peak-load shaving
requirements of the power grid with high permeability of renewable energy, a multi-source deep peak regulation (DPR)
model with the participation of wind power, thermal power, storage and carbon capture units is proposed based on priced-
based demand response (PBDR) , and the characteristics of the demand response mechanism are analysed. The model not
only solves the excessive energy loss, high cost, high carbon emissions and lack of motivation in participating in DPR of
thermal power units, but also optimizes their output and load curves, working well on peak-load shifting, peak regulation
cost reduction and pressure alleviation. Numerical study examples show that the proposed model is effective in improving
wind power consumption, and reducing the coal consumption, operation cost and deep peak regulation times of thermal
power units. Carbon capture units can further reduce the carbon emissions and facilitate energy storage units’ earnings from
participation in DPR. The pricing strategy considering the cost characteristics of thermal — storage units realizes the
economic and low-carbon DRP of power grid.
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Fig. 1 DPR market trading process
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Table 1 Quotations of market participants in different peak

regulating output ranges
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S R G i3
teiER I g [femi
il || IR = e T e
oy | [rameme | [muee | [momi
iz AR [T AT
vk (oo | [abs| [wsim
e i o = e BT TR

B3 fEREFER-M-T-TiaM M E
Fig.3 Value of energy storage at source,network, load and

market end

2.1.3 TEbRIRmE

VPP il % e e 1) U4 B A FEL T R AR A SR K R i
Wtz o B REIRIIGE SR IE y Z 5 IR ARAS VPP I
M AL BE LT b SR B, A H AR VPP 7R
FH, R B ARAT VPP AMEE . AR I AME A% 235
VPP il 52 (i RE H i), s VPP 56 RE R I 2
T ZEOh A A 18 W AME A%, BECRTE VPP IR 25 , SR
PR AnREN 2 . TR TH S W HE A SR SE A L o
AT 2 MW - h, IR T 37 R A LA IR 5 K B, )
SNt BE F0 L 5 SR UGN B 1) 9] 0 T A % A SR R 0 1Y)
T KBS, W BN A BECH 5 TR TT S 75 R AR, I8 04
FEAN [T, T30 ] 068 5 s L e A 88 i AL 25
2.2 EIMERES SBATHIHER

FE AN ST At BE 32 B AL A P i 2T
PR, BEAMBA R TC IR R B8R, T
AL F M R A s K B, —
P B e R A 1 7 i CAN AL L& ) 2R FH 58 ¢
AR O 2 Hofth il 55 Can e Th = B sl ) ok
FK PSR, SEEAC S - B — Rk iyt 37
F Y1z E R (1SO) AR 13 FAR A, 76 H 7 52
BF DPR T S804 T 4 H o 17, B T S A0 A% R
TR, Hh R R b R IS0 SE R [ Ak

© Editorial Department of Integrated Intelligent Energy. Thisis an open access article under the CC BY-NC-ND license



%8 AREM,F AT Rem e K- K-t -2 5 % RS IR IR T 5 W ARER 2R - 83

R f T A 5 R e [ 98 [ 52 47 vk e
V.3 5 P — 5 B 22 (PIM) AN SE [ M A7 R 4t is
FI(CASIO) L JyTiidgy, W 27,

F2 EIMERES SRATHER
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