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Multi-objective scheduling optimization of an integrated energy system considering
variable efficiency of energy conversion devices
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Abstract: To comprehensively assess the operational performance of an integrated energy system, this paper introduces a
multi-objective optimal operational method that takes into account the variable efficiency of energy conversion devices. First,
the operational characteristic curves of energy conversion devices with variable efficiency are segmented and linearized.
Second, a multi-objective optimal scheduling model is established considering the economic costs, carbon emissions and
comprehensive energy utilization efficiency. The non-convex nonlinear problem with comprehensive energy utilization
efficiency is solved by the Charnes-Cooper transformation. Finally, to solve the multi-objective model, the normalized
normal constraint method is employed to generate a Pareto optimal set with uniform distribution. Following this, the
improved entropy weight double-base point method is used to identify the compromise optimal solution. The modified IEEE
33-bus power distribution network and 8-bus heating network coupled integrated energy system are simulated and analyzed.
The results show that the optimized model and algorithm are capable of obtaining an operational scheme that considers
economy, low-carbon, and high efficiency of an integrated energy system. This offers decision makers scientific references
for decision-making.
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Fig. 3 Piecewise linearization model of SIMO device
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Fig. 10 Optimization results considering carbon emissions only
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Table C1 Equipment parameters
W Ea3 U = ON (S S - I i é‘%fF‘%)ﬂH/ SoC
kW TR /kW ThR/KW (Ju/kWh) biels|
CHP 9000 117 117 0.084 —
GB 9000 150 159 0.02 —
WT 2400 — — 0.02 —
BT 500 — — 0.05 0.2~0.9
HS 400 — — 0.05 0.2~0.9
*C2 EiEsH
Table C2 Pipeline parameters

g KB /m HAE/m HLkE/(t/h)
P1:1-2 450 0.6 49

P2:2-3 450 0.7 40

P3:3-4 500 0.6 30

P4:4-5 500 0.5 20

P5:3-7 450 0.6 10

P6:4-8 450 0.7 10

P7:2-6 450 0.5 9
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Fig. C3 Reduced load and wind power output scenarios
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Table C4 Probability of various scenarios
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Fig. C4 Load and wind power expected values
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Table D1 Comparison of considering and not considering

variable efficiency of conversion devices
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