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Low-carbon economic operation for integrated electricity and

natural-gas energy system with power-to-gas
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Abstract ; Aiming at the problem of serious abandonment of wind and high carbon dioxide emission in the current pow-
er system,a low-carbon economic dispatching model for a combined electricity-gas integrated energy system with
power to gas(P2G) is proposed. The paper introduces the economic conversion coefficient to convert carbon dioxide
emission into economic dimension and counts them in the objective function. The objective function is to minimize the
sum of carbon dioxide emission cost and system operating cost while the energy flow model and safety constraints of
electric power system containing power-to-gas and natural gas system are considered. The following optimization is
realized by using the interior point method(IPOPT). The modified IEEE 30 node power system and Belgium 20 node
natural gas network are used for example analysis. By comparing the comprehensive cost and carbon dioxide emis-
sions under four different models, it is verified that the proposed model can effectively balance the low carbon and

economy of the system operation, and greatly improves the ability to absorb wind power. When different economic
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conversion coefficients are taken, the optimal scheduling results with different emphasis on low carbon and economy

are obtained.

Key words: consumption of wind power;integrated energy system; economic conversion coefficient; P2G;low-carbon
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Figure 3 Electric load and wind farm output data
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Table 1

RARARMB AR E S A AHE A

Gas source parameters and gas tank

parameters for natural gas network

s RmaE s TR BERY

(Mm®/h) (Mm?/h)
W1 1 0. 85 1. 30
W2 9 0. 37 0. 82
S1 2 0. 00 0.53
S2 5 0. 00 0. 30
S3 14 0. 00 0.15
S4 18 0. 00 0.06
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Table 2 Analysis of results under different models
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