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Abstract: CCHP-MG has important application value to im-
prove energy efficiency and achieve the goal of double carbon. At
the same time, the complexity and uncertainty of resource aggrega-
tion also bring challenges to its operation optimization. Based on
this, a two-stage scheduling model of CCHP-MG considering the un-
certainty of wind and solar output is constructed. In the day ahead
stage, the operation strategy of each equip-ment of the integrated en-
ergy system is optimized with the lowest operation cost as the goal,
the scenario method is used to deal with the uncertainty of wind and
solar output, and the system operation risk is objectively quanti-fied
based on the conditional value at risk method. Within the day, the
predicted value of the wind and rain is more accurate, and the out-
put of some equipment is adjusted to stabilize the power deviation of
the tie line, so as to ensure the safe and stable operation of the power
grid as much as possible while ensuring the economy. Finally, an in-
tegrated energy system is taken as an example to verify the effective-
ness of the model.

Key words: integrated energy system; conditional value at

risk;scheduling strategy;two stage optimization; CCHP;scene method
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Fig.1 CCHP-MG system
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Table 1 Operating parameters of some equipments
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Table 2 Market electricity price
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Fig. 2 Statistical results of indicators in different scenarios
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Table 3 Optimization results of different schemes

TE ERmE WEME WMEE St R

G5 MW DIR/MW  Floc Aot Bl
FEL 48911 73074 231690 601602 12.46
J7%2 55884 85326 268210 611256  6.28
W3 47713 7.8305 239350 596102 27.74
H%E4 65144 9.0103 2948.60 60989.5 12.69
J%E5 46353 70156 2212.89 59024.5 2548.56

XFHEIT S 1 DL T 2 3 T, B At
HI 7 ZE RS IR BA A i e T G o5 B, IRl
N 5778 3 BARBALLE AN ZE A, i 58 2 HIsUe
YsBOE /D B RARER T RA S s h s E B
SEORmEA R . WX 1 AT 54 7]
A, 2 e KOG IS T s AT & S 2
IRPRAR2ZE AR T AR AR TR . AR, 3T
BRCRITHHRE , TR VRN 105, TR2 NS
Mise, 3N 20 050, TR AN 10F 5,
58200 N5, AR RN T 28 2<% 1 = %
A< FE3<TT RS, RIS T e ki, Ko it
ARH M B A, PR R A Ty
E S = =¥ 9|5 BN 07 o= NI |51 KU ER - sZ oV o e S i
PR, A SO 7 BAEIALE B A e S B
FIRTHE T, L REMS I RREE W7 e 850, AT
AL IR SRR, BTG Sebrn e .
422 FREORELZF ST

R T AR ERAR ST R 7 o B B AR A i
B AT XT A

WG 1 AR H - H N AR, % &
CCHP-MGZ 5 H i ;

M 2 R HAT- H N PIBY Bl B HE H N
AT FE AT H IR AR 22T 5

FEms 3: R H - H NI BOR B, B H P
53 7%5 RE) RS HAmZEIEST 5

Mg 42 R HET- H N PR BOR B, B H P35

S AT Am 2t /N R H bR pR AL

4 FEBI T , CCHP-MG 194 0 2% 8 n ¢ 4
B, AN ESAG R % % e gE A& s iR, T
TR 3 DL SR WS 4 5 B H AT— H P A8 B )R g 22
PEATE30, IR L 75 22 0 £ B R B SRR L B o 4
WA, WO 3 DL S SRS 4 R R A ML B s A7 2%
FHAX e, I ELR T ms 4 02 58 2 DL YR i sh i
/Ny b R B, DRI JHE o 308 43158 5 1) 8 5 5
BRI BB 4T B S 4 FROR IS R B g, (H
& i T H I e 25 fe N, OCH AR 25 78 51 2 A 4
P S m P SIS 3 T H Ar R B [R5
JEA T S W 22 AR, N e B A 25 A AR B
18 , A% [R] I 3 i 28 5% 1 5 CCHP-MG 38 17 i Fa 8
PR RBLT A SCRTAE B AT— H P B B AR 7 1
BRE

R4 TRKETERERITE

Table 4 Cost calculation under different strategies
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Fig. 5 Comparison of various expenses under different

calculation examples
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