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Abstract: Hydrogen enriched compressed natural gas (HCNG) technology can effectively solve the problem
of high transportation costs of pure hydrogen faced by large-scale power to hydrogen. For the problems of
large-scale wind-solar consumption and low-carbon optimal scheduling of urban integrated energy system
(UIES),a low-carbon optimal scheduling method for UIES considering electricity-hydrogen-HCNG coupling
and demand response is proposed under the framework of source-network-storage-hydrogen collaborative opti-
mization. The operating characteristics of electricity-hydrogen-HCNG coupled unit are modeled, and the de-
mand response mechanism of the user unit is introduced to establish a low-carbon optimal schedule model
of UIES with the objective of minimizing the system operation cost. The proposed model is verified by
case analysis, and the results show that the introduction of the electricity-hydrogen-HCNG coupling unit
and the user unit demand response mechanism can effectively promote wind-solar consumption and improve
low-carbon nature of the UIES.
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Table B1 Equipment operating parameters and values

. A M Bl M Hh ZH HfH
Moo 0.6 Mhec 0.85 P e 50 MW Ry 20 MW/h
T 0.95 e 0.7 a, 4.85 Jo/MW? Rig 20 MW/h
Dout 0.95 Mec 29 b, 328 Jo/MW 7, 0370/ (kW «h)
e 0.96 TeH 0.98 Cy 980 7T 7, 0.2 76/ (KW« h)
e 0.94 Nois 0.98 Cow 0178/ (kweh) | 20 100 7E/tCO;
M 12 P 480 kw Coy 01T/ (W-h) | &g 53.03kg/GJ
Viaokmin 1332 m° P 20 kW Coog 04575/ (KW =h) Opy 07575/ (KW h)
- 2130.7 m° Fer max 100 KW Cure 01576/ (KW +h) Opy 0.75 75/ (KW = h)
Ryam 10 MW s 100 kW - 0.155 J&./m* Shivr, 12.789 MJ/Nm®
*B2 SFEITSH
Table B2 Gas well operating parameters and values
TR A LR/m® A/ (T - m?)
1 3000 1.97
7 3000 1.97
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Table C1 Operating costs in different cases

AL

KHE  FEAFE Kokis SRERon O REME FoRmy Py B fgheis T TRHE e
iz’ 2
A, BRA/ T WA/ BYERRA ARA B HRA/ AR 4R ok /T A/ p
JL
Jiot JG JiJt /it /it /Tt JiJt /Tt /TG B Jiot
b
11.39 211.32 66.03 0 7.71 0.32 10.97 1.91 0.07 0.26 3.09 313.06
11.39 191.63 68.66 133 1.78 0.33 8.73 2.56 0.07 0.38 3.13 301.95
11.39 163.21 72.45 76.44 7.55 0.30 9.28 1.81 0.07 0.23 3.07 345.79
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Fig.C1 Dispatching of natural gas networks in different cases
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Fig.C2 Input power curve of P2H in different cases
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Table C2 Result of system carbon emissions in different cases

st AMBHGE/ (€O,  RMBRHEE/ tCO,  RABRHUNE/ICO,  REEMBAER/[kg - (KW - h)7]
1 56.64 252.17 308.8 0.037

2 56.64 256.64 313.28 0.036

S 56.28 251.06 307.34 0.033
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Fig.C3 Multi-energy flow optimization of user units

®C3 TRGRTHARETHEEEMNLFHELER

Table C3  Electric energy dispatching of user units in different cases

FAPssT it ffiE/ (MW -h) TR/ (MW - h)

6 50.11 34.81
T Ml el X
7 46.05 30.18
6 56.9 81.45
TWREK
7 55.65 81.56
6 39.03 20.78
R
7 36.96 19.10
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o W _
E 5000 0.1 RS
= B
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B C4 AEIHFERTHT I EXEHEERIER
Fig. C4 Carbon emissions of industrial unit in different cases
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Table C4  Operating costs in different cases

Yokt RIRBVRRA/TIO6 FERIOEEA/Tio BSOS/ Tiot SR/ Ti0

8 9.14 166.94 3.22 348.85
g 7.52 163.33 3.07 345.60
10 7.55 163.21 3.07 345.79

# C5 TRBHRTHIEAELERS HCNG B HERE
Table C5 Optimization scheduling results and carbon emission indicators of HCNG in different cases

W A/ ROSREER/%  AAEARE/mMY REMR/m? RABHEGR/ 1C02  HONG BRAER K/ (kg m?)

11 346.9 76.71 148.05 40658.39 311.65 0.0025

12 345.79 76.9 699.86 38307.75 307.33 0.0062

13 345.9 76.92 1418.84 38402.41 307.53 0.0133

14 345.06 77.01 1555.87 36712.56 304.43 0.0149
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Fig.C5 Variation curve of hydrogen mix ratio of HCNGN nodes in different cases



	202312014
	附1_附录

