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Table 1 Optimal configuration results of different conditions
T PVEIE /KW P2GIE&AER / kW cHERC R / ¢ c/ it c°/Tigt c*/ it c"/ it ¢/ it
1 — — 27736.835 989.698 0 0 2069.277 3058.975
2 — 385.076 24617.122 745.819 15.403 6.931 1867.534 2635.687
3 4894.941 — 18870.903 402.748 186.987 73.424 1378.440 2041.599
4 7162.013 1774.316 12021.007 120.756 344.562 139.368 987.660 1592.346
5 — 329.996 25014.890 775.505%* 13.200 5.940 1959.473 2754.118
6 3738.001 — 20074.034 465.118* 142.792 56.070 1382.056 2046.036
7 5975.097 574.881 15001.588 228.069%* 251.244 99.974 1100.577 1679.864
8 7257.597 1807.114 11976.982 119.309 349.525 141.392 1082.832 1693.058
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Table 2 Influence of & on joint configuration results
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Table 3 Influence of primary penalty price on joint

optimal configuration of low-carbon equipment

o ﬁﬂfﬁ'\fg / PV /KW P2CHAZRE /LW
100 6623.809 1658.732
200 7035.899 1738.098
300 7162.013 1774.316
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Joint optimal configuration of P2G equipment and PV considering
life-cycle carbon emissions and carbon trading of IES
JTAO Shumei, QIAO Xuebo,LI Yong,YAO Tianyu,CAO Yijia

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)
Abstract: [ES (Integrated Energy System) can improve energy utilization efficiency,and reasonable configura-
tion of low-carbon equipment can effectively reduce carbon emissions and promote carbon neutral. A joint
capacity configuration method of P2G(Power-to-Gas) equipment and PV(PhotoVoltaic) is proposed considering
life-cycle carbon emissions and carbon trading mechanism of IES. The model of equipment in IES based
on a distributed energy station is established, the life-cycle carbon emission model of TES is constructed,
and the calculation method of life-cycle carbon emissions of P2G equipment and PV is given. The joint opti-
mal configuration model of P2G equipment and PV is established with the goal of minimizing the sum of
ladder penalty mechanism-based carbon transaction cost,energy purchase cost including water cost and con-
sidering time-of-use electricity price,and equipment cost. Based on the actual parameters of an energy station,
an example is given to verify the correctness and effectiveness of the proposed method, and the influence
of carbon trading mechanism on the optimal configuration results is discussed.
Key words: distributed energy station; integrated energy system; life-cycle carbon emissions;carbon trading;

capacity configuration;joint optimization
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Fig.Al Electrical,cold and heat load and PV output curves of four clustering scenarios
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Table Al Time-sharing prices of electricity,water and gas

AN /[JG-(kW-h) ]

K IGEtT)

SriGe-t)

I Bt
1—I12 A 1—12 A 1.2, 11, 124 3—10H
00:00—07:00 0.4603 2.49 3.28 2.92
07:00—08:00 0.6603 2.49 3.28 2.92
08:00—11:00 0.8103 2.49 3.28 2.92
11:00—15:00 0.6603 2.49 3.28 2.92
15:00—19:00 0.8103 2.49 3.28 2.92
19:00—22:00 0.9103 2.49 3.28 2.92
22:00—23:00 0.6603 2.49 3.28 2.92
22:00—24:00 0.4603 2.49 3.28 2.92
FT A2 8 MERIRE

Table A2 Setting of eight conditions

% PVAE PG REARE BESHEA  HKEA
1 x % N N
2 x J J J
3 J x J J
4 J J J J
5 x v x v
6 N x x V
7 J J x J
8 J J J x

HE: NRREREHE, <RRAHEZE .
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Fig.A2 Output or input of electric,cold and heat power of each device of case 4 in summer
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