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Carbon Emission Accounting and Carbon Benefit Evaluation of Wind-hydrogen-coal
Chemical Multi-functional Coupling System in Wind Coal Enriched Areas
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(School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The low-carbon assessment of wind power-hydrogen energy storage-coal chemical multi-funtiaonal coupling
system (WP-HES&CCMFCS) in wind-coal enriched areas is focused on, and a carbon emission accounting and
low-carbon benefit assessment method with a combined top-down and bottom-up process for a multi-energy coupling
system is proposed based on the emission factor method. Firstly, the structure of the multi-energy coupling system and its
carbon emission accounting and low-carbon benefit evaluation process are expounded; the different impact functions of
the generalized Bass model are adopted to set three scenarios, and the technology diffusion trend in key links of mul-
ti-functional coupling system wind power in each scenario to 2025 is predicted. Secondly, the energy flow constraints and
stable operation constraints of multi-functional coupling system are comprehensively considered. And an evaluation mod-
el for multi-energy coupling system carbon emission accounting and low-carbon benefit is built. Finally, wind farms and
coal chemical companies in Xinjiang are taken as the background. The results show that the net income of the two
low-carbon scenarios is increased by 7.88% and 3.54%, respectively, compared with the established scenario, and the in-
come of carbon quota trading is increased by 31.73% and 15.39%, respectively. Through sensitivity analysis, it is
concluded that the cost performance of the system planning results will be lower when the two coupling parameters are in
a specific area, which provides a new idea for subsequent multi-functional system planning and provides a low cost in-
vestment scheme for engineering decision-makers.
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Fig.2 Carbon emission accounting and low-carbon benefit

assessment method
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Table A1 Basic parameters
ZH Hfh 2 A
R ALZH LA 25 B /(5 76 - MW ) 350 HLALH ) &% 1
FL A B Y B AR /(5 76 MW ) 100 AR R IR TE/(Nm*- MWh ) 2485
S A B AR PY(J5 76 -m ) 35 PR T & 96.5%
JRAL Tt R & Y/ (T o6t ) 0.4 KL BHE R A0 23 B 2R /(t MWh ) 0.798
JRHLIE A HL/(TE - kWh) 0.43 HAMSRIRA AL 0.7
BRSECHLIE I AN /(G kWh ) 0.57 WS IME/(T ) 150
KEIEFRA/(TE-kWh) 0.27 RN FE R SHL o2 0.580 2x10°3
SN/ Ot 2500 IR FER S HL b2 0.489 0102
2 0.05 PRIEHLLLFE B S H 28 67.8119
FRG 5 i JE YA 20 LEY P ES 97%
PRI 20 i BEHE /(- MWD 0.877 BARRNERE/V 2
RN BB /(- MW 0.392 AL T FR B R G 90%
HLHAHE IE REL 1 2025 4F§7 §RAT 5 K 7 e T2V MW 37370
LB IE R B 1 2025 4F37 58 FH HLU R FIOE V(12 kWh) 2500
A2 CHTIEMLX P AR X LR
Table A2 Wind power installed capacity data in Xinjiang over the years
G ZHHB/MW oy FHBB MW
2001 73 2011 2316
2002 89 2012 3306
2003 90 2013 6452
2004 103 2014 8039
2005 181 2015 16 110
2006 207 2016 17 760
2007 299 2017 18 060
2008 577 2018 19210
2009 1003 2019 19 560
2010 1364 2020 23 552
® A3 ACABREIHE KRS HL
Table A3 Related parameters of fossil fuels
HRSH RIRA
SEERAL & HE/(GI-,GI-10*Nmr) 20.908 389.31
FALRVE R E/(1070 G 26.18

AR/ %
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Table A4 Calculation results of the impact of fwr on low carbon benefits

& aEi=p 7 St B 1 55t SRR 5 SRAGHR 155

0.1 569.31 553.11 534.10

0.2 562.58 547.29 529.22

B aR /AL 0.3 555.71 541.32 524.33

0.4 548.92 535.37 519.24

0.5 542.00 529.45 514.79

0.1 365.32 378.61 389.91

0.2 423.64 449.75 472.16

TRTCAR A 5 W 2d 126 0.3 481.82 520.93 554.32
0.4 540.16 592.16 636.52

0.5 598.46 663.34 718.64
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