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Improved CVaR Day-ahead Dispatch Model of Micro-energy-grid Based on
Scenario-reduction-optimization Guiding Confidence Value Selection
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Abstract: Under the fluctuating power spot price, micro-energy-grid often faces the uncertainty of dispatch costs and
additional costs. However, the commonly-used stochastic optimization methods, namely, typical scenario optimization
and conditional value at risk (CVaR), have the problem of ignoring the loss of scenario reduction and the subjective selec-
tion of confidence value. To this end, an improved comprehensive scenario-reduction-optimization method in which both
the scenario similarity and the combined loss are taken into account is proposed and the loss degree after scenaio reduc-
tion is used as the basis for the selection of confidence value, forming an improved CVaR day-ahead economic dispatch
model. The cases study shows that the method based on scenario-reduction-optimization guiding confidence value selec-
tion can effectively reflect the actual dispatch loss cost by CVaR, and is closer to the theoretical minimum tail risk loss
than the subjective value, thus the day-ahead dispatch cost reaches a more optimal level in the actual market environment.
Furthermore, the applicability of improved CVaR model is discussed when further considering the uncertainty of wind
power and different schemes of scenario reduction.
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Fig.1 Dispatch structure of micro energy grid
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Fig.2 Analysis of tail loss with different confidence values
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Fig.3 Analysis of tail loss in actual multi scenarios
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Table 1 Comparation of CVaR model solution in actual

scenario
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Fig.4 Day-ahead dispatch result for micro-energy-grid
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Table 2 Comparison of day-ahead economic dispatch for micro-energy grid
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Fig.5 Analysis of cooperative operation relationship

in micro-energy-grid

FIFIRHR ZEIEA N T 0.7, WA H BAS AR T 1,
Bl P(ARY /B <™ )=a'=1, Hrha' R
N RZCE AN EEE, X o™ FERET 2
0.55 B, B X H T AR 22 1 IE & o A 3K 1S
a'=96.99%, H4 a=a'a’ =0.789, LA CVaR
RS B AE FERUE, 21 6 B il K E
o AT LRI EL B AE AT S s a =0.775 R
Beilt, TEHEAEBNRES MEZREE T, A
Frie B E IR EE R — € MEHE, TRA%
F& 2 RN E FREE T CVaR RE7Y B 13 B e 1 1 it
G,

(2) HEAFI TS IT R T B G IE

X H RT3 50T LR SRR, AR H Ardg sl



1420 i LR AR

2023, 49(4)

2400 120
—o— TR - A SCHUE
-=—CVaR — K 1100 ;5
;ﬂlinoo—' R 180
~ J)_ -‘HK
% -1-1-1-1-14“" s 60 3‘\[::
& 220044 s a1 T H40 =
i QOM
210013 5 0
02 03 04 05 06 0.7 0.8 09

BREE
K6 258 KA E 1 N R B R 1
Fig.6 Analysis of tail loss considering the uncertainty of WP

AN FRAS B FIRE I S, k., BA
ENGIRER 77758 ({Ei1R7B etk s WAl SV k- AP PV
PR FER CVaR B & (5 LA IR,  BARES
W 3 Pon. R 3 WAFSSAERIT R T, &
FAR SR b, B AR OO, 0 3 i
R N BAG B PR, S HEWT 10 SE PR DUARTT
H T35 S AR A R CVaR R0 B (5 B2 (118
AREH, BEfERRGRE SR RIUMERL, L
fZRET 2% LA, X RBIFEA R S 40T %
AR B A R IR AR AR TR A SO SR 0 75 5
P R et CVaR B BAT — 5 HOHES k.

5 #ip

N AN T IR G = B S E X N i SO RS AN B3
TR 5 A 2/ CVaR 152 B (5 P Ik (B K
W5, A REE T O fE R CVaR B AT ek H
TR PR AR [0 2 IR 5 Al DXl e 0 D) i i i 2
HuifissEEE, BAREGRWT:

1) LLICOSR 1E37 34 (i R AR L Ay
MR EETREE, WAEAN PR T US40
MR EERE, 52N Bk &, &
LT CVaR #8 Z 0% AE 1 & BRI o

2) HAT&H R R i 7 o J I A% 1
e B0 B U5 A SRR X P Y 22 Re A O X, RN
BN AT T Al RGO A L R D
AL, A RPEICBARIZAT A

3) Bt CVaR BEAYEL b KU ABE Y gk — 25 2%
& T WA E YRR, PSR T R L s
BREVIUR A s it — 2% 8 R AN 5E M S AN TR
K37 s 4i k07 =0, Bidt CVaR 5 R AT A 15 e )
P, HAHE 2.

B 3% D84S 1) 9 2% il (http://hve.epri.sgce.com.cn).

R3OAFIRAEIRTT SN KBS B A X T
Table 3 Comparison of confidence value selection under

different schemes of scenario reduction

WA n a’ a(m i) R ZE1%
150 0.0003 0.970 0.983 -1.32
100 0.0010 0.969 0.974 —0.51
50 0.0630 0.910 0.925 -1.62
30 0.1040 0.869 0.875 —0.69
15 0.1610 0.813 0.800 1.63
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