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Fig.1 Comparison of node carbon intensity between

before and after allocation of IES network loss
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Bidirectional allocation method between source and load of carbon emission
responsibility for loss in integrated energy system
ZHANG Yunge',BAO Zhejing', YIN Jianbing®, YU Miao', WANG Gang’,YU Danqi*, HE Sifan’
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
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Abstract: Aiming at the unclear allocation problem of carbon emission responsibility for loss in integrated
energy system among energy source and load,an exergy-based carbon emission allocation model for energy
conversion equipment and a power flow tracking-based carbon emission responsibility allocation method for
loss in integrated energy system are proposed. A carbon emission allocation model for energy conversion
equipment is introduced considering the exergy loss,which allocates the carbon emission responsibility corre-
sponded to the exergy loss to the energy conversion equipment and its output energy flow based on an
adjustable parameter. Aiming at the energy conversion equipment with multiple output types,the output ener-
gy flow carbon emission is allocated among different types of output energy flow based on the exergy allo-
cation method, which obtains the carbon emission intensity of different types of energy flow. According to
the carbon emission allocation model of energy conversion equipment and the electricity-thermal-gas power
flow model,a unified matrix calculation equation for bidirectional allocation of network loss between source
and load is derived based on the power flow tracking method,the electricity-thermal-gas network loss is allo-
cated to the source and load terminals based on the adjustable parameters,thereby the carbon emission res-
ponsibility for loss at the source and load terminals are obtained. The example results verify the effectiveness
and rationality of the proposed model and method. The refined and rational allocation of carbon emission
responsibility for loss in integrated energy system is helpful for accurately tracking and tracing the carbon
emission, enhances the carbon emission responsibility awareness of each entity,and reduces the system carbon
emission.
Key words:integrated energy system;carbon emission flow;carbon emission responsibility;exergy loss;network

loss



