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Economic analysis of cogeneration units based on carbon emission
characteristics and carbon trading rules

GUO Xiyan, LIU Jiakang, BAI Xue, YANG Zhiping, WANG Ningling

(North China Electric Power University Key Laboratory of power station energy transfer and transformation system, Beijing 102206, China)

Abstract: Under the policy of peak shaving and carbon trading, cogeneration units face a more complex
background. In order to obtain the carbon emission characteristics, income distribution and carbon trading economy
of the traditional extraction condensing cogeneration unit under all operating conditions, and provide a reference
for the unit to deal with carbon market fluctuations when participating in carbon trading. Using EBSILON
simulation software combined with python program, the carbon emission distribution and income composition of
the unit under all operating conditions are obtained. The research results show that the carbon emission kilowatt
hour is inversely proportional to the load. Taking 325 MW and 150 MW as examples, the carbon emission intensity
of power supply increases from 903.54 g/(kW h) to 1 015.28 g/(kW h), and the total carbon emission is proportional
to the load; The highest proportion of peak shaving income can reach 55%; The highest proportion of carbon trading
income can reach 8%, and the peak shaving income accounts for a large proportion in the low load, while the carbon
trading income accounts for a large proportion in the high load. Comparing the change of carbon price from 40
yuan/t to 90 yuan/t and the change of power supply carbon emission standard from 0.9 times to 1.3 times, it is found
that the change of power supply carbon emission standard has a greater impact on the proportion of carbon trading
income. The formulation of power supply carbon emission standard should be combined with the unit emission
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level. Too high or too low will affect the enthusiasm of cogeneration power plants to participate in carbon trading.
Key words: carbon trading; cogeneration; full condition analysis; carbon market; emission characteristics
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Tab.1 Carbon emission benchmark values of various types
of units from 2019 to 2020

ML A IEAEE/(E (MW h) ) PEHIEAEAR/(t GIY)
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I 0.979 0.126
il 1.146 0.126
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Tab.2 Parameters of unit under pure condensation condition

BUBLSIMW B 1% RS el EIEET it
350.0 93.82 99 8036.4 295.23 43 308.49
2975 93.71 99 8079.3 297.15 45 311.16
210.0 93.54 99 8225.6 303.08 5.0 319.04
175.0 93.20 99 8 424.5 311.55 5.2 328.64
140.0 93.23 99 8672.9 320.63 5.5 339.29

=3 HEEZER = 4 HEABRR S 2
Tab.3 Unit operation and support Tab.4 Fuel composition analysis of unit
TR A TN A 2T W%
450 19 0.286 50 42,68 2.2 10.35 0.84 0.80 16 020
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Tab.7 Calculation of unit emission characteristics
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0 150 152.25 1015.28
0 200 193.56 967.83
0 300 273.74 912.49
0 325 293.65 903.54
100 200 213.32 878.94
200 200 232.30 786.34
300 200 259.85 699.46
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Fig.5 Electrothermal characteristics of cogeneration unit
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Tab.6 Model accuracy verification

Rt AR

I H LR

SUAEIMW PR h D) (Y Pl
350.0 1045.210 1 054.630 0.90
2975 866.775 885.339 2.10
262.5 754,932 776.204 2.80
175.0 494,027 515.059 4.20
140.0 401.254 418.244 4.23
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Tab.8 Income statement of unit carbon trading after carbon price fluctuation
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Tab.9 Income statement of unit carbon trading after standard fluctuation
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