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RESERVE CAPACITY OPTIMIZATION AND COST ALLOCATION OF
POWER SYSTEM CONSIDERING SOURCE-LOAD
PREDICTION DEVIATION

2

Cao Zhichao'?, Jia Yanbing'?, Huang Liang', Duan Lingi"
(1. Shanxi Key Lab. of Power System Operation and Control (Taiyuan University of Technology) , Taiyuan 030024, China;
2. Key Laboratory of Cleaner Intelligent Control on Coal & Electricity , Ministry of Education, Taiyuan 030024, China)

Abstract: In this paper, the optimization strategy of reserve capacity and cost sharing mechanism are studied considering the source-
load uncertainty. The probability distribution model of wind and PV forecast deviation is improved based on Gauss-Laplace distribution,
and an improved Latin hypercube sampling method is proposed based on Box-Muller transformation to promote the efficiency and
accuracy. And then a reserve capacity optimization model is constructed to minimize the cost considering the constraints of condition
risk. Finally, a reserve cost sharing mechanism is established with the objective of achieving Maxmin fairness in the allocation utility
value and the constraint interval of cost allocation as the constraint condition. The IEEE-30 standard test cases show that the improved
Latin hypercube sampling method can effectively improve the sampling efficiency and reduce the computation time, and the benefit
sharing is more reasonable based on the proposed strategy, which can more effectively motivate the demand side to participate in the
standby market.

Keywords: reserve capacity; Box Muller transformation; Latin hypercube sampling; cost sharing; utility resource equivalence



168 K 5]

>
[\

¥ 7%

PSR A
AR SCE AT, AL (GL.G2) R ML (W,
W2) JGARALL (S1.82) (AT i 7 i (TL ) W] s 472 4y (CL) LA
K far (L) BAASHOR ST
KEHLH S R AR 3R A1 3R A2 iR,
RAL REBHAERLYE

Table A1 Basic data of thermal power unit

Mgl B LBR/MW  HTRBR/MW SR {EiE R
Gl 240 80 0.015
G2 180 45 0.030

FA2 NEHNAERBRERMN

Table A2 Quotation of standby power of thermal power unit
F N HL AR/ [ T8/ (MW +h) |
B 09:00—12:00

01:00—05:00  06:00—08:00

18:00—22:00  23:00—24:00 13:00—17:00
Gl 528 176 352
G2 583 181 403

IR, SGARBILZE e B2 LA R T i 22 B 50N 2% A3 Bz .
RA3 R EHVABRXSEH

Table A3 Related parameters of wind and solar units

b4 FHLAE, PR ZENIEY PR bR
MW MW FEIMW
W1 76 +12.43 0.2XAP
w2 52 +8.39 0.2XAP 5,
sl 109 +18.38 0.2XAPy,,
s2 68 +11.74 0.2XAP, s,

AL R i A1 R
D o 61 G2
400}
350t

E 300+
£ 250}
i.% 200}

=
= 1501
A

W1 W2 s S| mm S2

100
50

0
00:00 06:00 12:00 18:00 24:00
s 1]
Al HHLA A

Fig. A1 Output power of each unit
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Fig. A2 Electric load curve
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Table A4 Basic data of interruptible load

TR T BT AR AMEM R R AME S/
MW FRZEmfE/m SRk [/ (MW-h) ] [J6/(MW -h) ]

20 3 5 40 2000

FAS FHIB AT EAREE
Table A5 Basic data of reducible load

B BRI b WU R

T SO T ST U S "
W oww b OV DEOW-R))
5 15 6 30 2000




