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A two-stage day-ahead scheduling model for integrated electro-thermal energy systems
considering dynamic energy supply reliability
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Abstract: Electro-thermal integrated energy systems have complex operating mechanisms, where the operational states of
system components significantly impact both their failure rates and the reserve levels of the electric and thermal
subsystems, thereby affecting overall energy supply reliability. The influence of the operating state on the failure
probability and the distribution of power and heat reserve capacity is studied, and a two-stage scheduling model
considering dynamic energy supply reliability is established. First, considering the variation of failure probability of the
energy supply and transmission components under different load rates, a components failure probability model suitable
for day-ahead scheduling is established. Second, considering the conversion efficiency of the equivalent heat storage and
electro-thermal coupling units, the model of electro-thermal reserve capacity considering the conversion efficiency is
established to explore the flexibility capacity of IEHS under failure states. Finally, a two-stage scheduling model of the
IEHS considering the reliability of dynamic energy supply is established. By optimizing the day-ahead operational status
of generating units, the model improves component reliability while reducing operating costs and controlling system
safety risks. Case studies verify the accuracy and effectiveness of the proposed model.
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Fig. 2 Schematic diagram of electro-thermal

conversion process of IEHS
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Table 1 Heat network parameters of testing system

RS K JE/m Wit/em B/ (kg/s)
1.2, 13, 14 1500 68 36
3. 4.5, 6 500 60
15. 16 17. 18 500 58
7.8 1400 50 18
9. 10. 11, 12 250 58 45
19. 20 1400 58 18
21, 22, 23, 24 700 58 13.5
25. 26 700 50 9

*®2 WA RFHARTSH

Table 2 Heat load parameters of testing system

TR SArELE | RS AT
1. 8. 15, 16 17. 18 0 14 0.076
2,10 0.191 5 0.096
3.4, 9. 11 0.047 12 0.068
6. 7 0.024 13 0.144
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Table 3 Equipment operating parameters
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AL 0.75
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IR R B B, 0.31
R w/MREH N /kWh 3051. 580

Hp R B/NBERIIE KW 25, 0

L AL I R B e 4.57

S LA Bk BN HEIhEAW 300, 50

ek 2 AR D) F FBR/KW 7500

x4 TEREHNRAZY

Table 4 Cost coefficients for major equipment
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