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Multi-objective Load Optimization of Thermoelectric Decoupling
Units Considering Carbon Emissions

GUO Xi-yan, LIU Jia-kang, YANG Zhi-ping, WANG Ning-ling
(Key Laboratory of Power Station Energy Transfer Conversion and System,North China Electric Power
University , Beijing,, China, Post Code ;102206 )

Abstract; Under the " dual carbon" goal, cogeneration units undergo thermoelectric decoupling transfor-
mation to achieve low-carbon and flexible operation. Taking the thermoelectric decoupling transformation
of a 350 MW cogeneration power plant as an example, a model of an additional electric boiler unit, a
model of an extraction and heating unit and a model of a low-pressure cylinder cutting unit are estab-
lished. The carbon emission changes and corresponding carbon emission characteristics of the unit before
and after the transformation and the boundary of the unit after combining different decoupling methods are
calculated, and two of these schemes are selected to conduct single objective thermoelectric load optimi-
zation with the lowest carbon emissions and multi-objective thermoelectric load optimization considering
carbon emissions and benefits, respectively. Research shows that the carbon emission intensity of the
heating and power supply of the low-pressure cylinder cutting unit is lower than that of the steam extrac-
tion heating unit; the coupling of the low-pressure cylinder cutting unit and the steam extraction heating

unit has similar electric heating characteristics with installed electric boiler unit when the heat load is be-
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tween 400 MW and 800 MW ; selecting different decoupling methods based on external heat load demand

is beneficial for the flexible operation of the unit; when two units are running, one unit bears the main

thermal and electrical loads, which helps to reduce the carbon emissions of the unit; under the back-

ground of this paper, the peak shaving benefit is high, carbon trading benefit is low; unit carbon emis-

sions are directly proportional to the total unit revenue; thermoelectric decoupling makes the unit’s reve-

nue more stable with carbon emissions.
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Fig. 1 Principle of thermoelectric decoupling for

electric boiler
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Fig.2 Electric heating characteristic change of the

unit after adding electric boiler
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Fig. 3 Principle of thermoelectric decoupling

realized by LP cylinder cutting
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Fig. 4 Electric heating characteristic drawing

of the unit after cylinder cutting
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Fig. 5 Steam extraction heating modeling

diagram
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Fig. 7 Modeling diagram of LP cylinder cutting unit
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Tab. 1 Model verification
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Tab. 2 Calculation results of carbon emission intensity of

the heating and power supply of unit at partial load
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Fig. 9 Carbon dioxide emission distribution of

three types of heating units
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Tab. 3 Comparison of electrothermal characteristics of five heating schemes
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Fig. 11 Boundary diagram of electrothermal

characteristics of five heating schemes
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