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Abstract: With the development of China’s power auxiliary service market, in order to stimulate the enthusiasm of vari-
ous market entities to participate in peak regulation, we put forward a mechanism of active peak regulation optimal
scheduling and compensation cost allocation for wind-solar-hydro-thermal-storage and hybrid demand response to fully
tap the system peak regulation capacity from both source and load side. Firstly, in accordance with the initiative of peak
regulation on the source side, a peak regulation cost compensation and capacity-proportional allocation mechanism is
proposed. More renewable energy is absorbed by deep peak regulation of thermal power, and the peak regulation com-
pensation cost is allocated according to the proportion of power generation capacity of each power source. Secondly, in
accordance with the demand response resources of the load side, a hybrid demand response model combining incen-
tive-based and price-based is constructed. Then, the peak regulation scheduling model is constructed with the minimum
fluctuation of thermal power output, the lowest operating cost of the system, and the minimum abandonment of renewable
energy. The nonlinear function is processed by linearization approximation, which effectively solves the non-convex func-
tion optimization problem. Finally, the modified IEEE 30-bus system is used for simulation, which shows that the addition
of hybrid demand response and deep peak regulation in the proposed model can increase the consumption level of renew-
able energy by 1.5% and 2.1 %, respectively, and promote the participation enthusiasm of source and load side peak
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regulation resources.
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Fig.1 Power peaking system structure diagram
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Table 1 Compensation scheme for DPR in Hubei province
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Table A1 Basic parameters of the power system
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Table A8 Economic parameters of thermal power units under

different schemes

24 VR EE VS B Prnin/ Pol P
o aw /MW Mw  LARSH °
mE 100 800 100 0.5Pma/0.4Ponss/0.3 P

FA2 KHEHHASH

Table A2 Parameters of thermal power units

Wb HGEER R PR A R A

B/MW (MW-h) A58 a/(GE-MW2h) b /GE-MWh) ¢ /78
460 230 31 500 0.02 21.05 1313
243 121 31 500 0.08 21.62 4803
120 60 3850 0.05 2323 639.4
130 65 3850 0.06 1651 502.7

RA3 1SRG R B HE S et F EL
Table A3  Pollutant penalty coefficient and pollutant emission

reduction environmental benefit coefficient

TGRSR EHRB/OTkg) s st R 3/ (kg MWh™!)
COz 0.210 889
SOz 14.842 1.8
NO« 62.964 L6

R AL ERERGSH

Table A4 Parameters of the energy storage system

—
P fEREZS B EHR R Fe O FeilcE faf RS ?ﬂjf;;i
Z MWh /%  TPRMW %% FRR% /0/““‘

HfE 300 0.005 50 0.9 0.9/0.2 0.5
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Table A5 Parameters of transferable load

ZH SRR 1 FRI 2 SRR 3 fide ey 4
B L i A E 4T
# J'L, et 20:00 19:00 18:00 19:00
I %)
BATHH/h 2 3 3 1
ESYINIE: il
BN R R Gt 2 30 20 %
/KW

R A6 AR 2L

Table A6 Parameters of interruptible load

ZH AR 1 AR 2 R 3 AR 4
BRI K/ 1 2 1 2
b A /AW 50 50 50 50

RAT HEARMHERLOERE

Table A7 Price elasticity matrix of demand

e BT Bt B B M4 B
e e e B —0.1 0.016 0.012
B B 0.016 —-0.1 0.01

(R B 0.012 0.01 —-0.1

KHIRFEVE KR CKHRIRE KR
Yist B WM/ R R A/ g/
FiTt FiTt FiTt FiTt
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42 0 0 0 118.8
B HLEH
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L4 4 0 0 0 116.6
M4l 1 17.4 3.7 282 283.7
Wl 2 0 2.0 -102 0
Y2
o HLE 3 0 1.0 -52 1.1
L4 4 22 1.0 7.6 105.2
M4l 1 0 0 0 304.0
LA 2 0 0 -10.3 0
75 3
o HLE 3 0 0 -52 1.1
LAl 4 0 0 -0.9 89.1
M4l 1 20.7 46 33.6 264.7
92 2.4 -10.
Y ML 0 0.3 0
Hl4l3 0 12 34 36.5
L4 4 33 13 114 100.0
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Fig. A1 System scheduling model solution flow chart
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Fig.A2 Modified IEEE 30-bus system
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Fig.A3 Wind power, photovoltaic power generation and

load curves

K EE L 4] X E
K L2 CK

=k #1403 — DRJE $ fif

N [E2k LA — R UG AR

) R/MW

1400

) /MW

15 20

it [E)/h

(a) I BE 45 R

ik g

=PI
B K FE ML ZH 1 R
K L2 KR
3k B HLZH3 — DRJG i faf
|:|)<E€$JHE4 — JR 4 ?ﬁ’r

5 20

I [)/h

(c) I B3MAL I £ 25 R
KAS  AFES T &AM SR
Fig.AS Optimal scheduling results of different schemes
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