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Table 1 Value assessment result of dataset

Pl AL AL Ay AL W/ ($-MWTY) aL/apl  aLldpY

0.0l 17.63 15.75 0.23 0.33 5408.4 1252.00 1790.70

0.1 12.69 17.62 0.18 0.17 5300.4 1018.20 920.40
1 14.84 13.52 0.12 0.07 7937.2 1301.40 844.30
10 648 649 0 0 19977.0 6.48 6.49

100 0 0 0 0 19385.0 0 0
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Fig.4 Wind power curtailment under different

scheduling modes
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Fig.5 Dynamic process results of hydrogen storage tank
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Table 2 Test results of risk-aversion model for natural gas network
S RE HERA /S FKER/ % RSN/ kPa EWRREES /m’ JEEHEEETTR /kPa I EIETIR / kPa

0.01 1.0283% 10° 8.42 13.122 1.0903 % 10* 10.065 3.650
0.1 1.0305x10° 8.45 12.878 1.0753% 10" 10.034 3.652
1 1.0503% 10° 8.46 10.543 9.8290x%10° 10.593 3.669
10 1.1861x10° 8.49 5.499 8.8170x10° 16.934 3.675
100 2.4209%10° 8.55 5.480 8.0220x10° 16.778 3.748
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Multi-source distributionally robust optimal scheduling of integrated power and
gas system considering flexibility mining
LI Jie',WANG Xiuli', WANG Xifan', WEI Fengting',ZHANG Xiaosheng’
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Abstract: Uncovering the operational flexibility of natural gas network and measuring the quality of uncer-
tainty modeling for renewable energy are two difficulties in the scheduling of integrated power and gas system
(IPGS). For this purpose,a multi-source distributionally robust optimal scheduling model of IPGS considering
flexibility mining is proposed. To address the limitation of data-driven methods that overlook data quality
when estimating probability distributions,a multi-source distributionally robust optimization model is proposed
to quantify the quality of historical wind power output datasets. Utilizing surplus wind power for hydrogen
production and hydrogen blending,a risk-aversion model for natural gas networks under random natural gas
load conditions is constructed to balance the flexibility support capacity and risk management requirement.
Based on the linear decision criterion,the constructed model is transformed into an easily solvable second-
order cone programming model, and a two-layer distributed algorithm based on the alternating direction
method of multipliers is designed to achieve distributed solving,taking both data privacy protection and the
improvement of solving efficiency into account. The analysis results of case study show that the constructed
model can effectively quantify the impact of data quality on the scheduling results and significantly reduce
the curtailed wind power. The proposed algorithm can quickly obtain the global optimal solution with very
few iterations.

Key words: integrated power and gas system;wind power uncertainty;flexibility; distributionally robust opti-

mization ; distributed algorithm



