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Probabilistic-possibilistic energy flow evaluation of regional electricity-gas integrated system
considering parameter uncertainties
ZHAO Xia,HU Xiaoyun, YANG Lun,YAN Wei
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400044, China)

Abstract : There are many uncertainties in the EGS ( Electricity-Gas integrated System ). However, the existing re-
searches have only considered the influences of the probabilistic uncertainties of electricity/gas loads and wind power
on the energy flow distribution of EGS. Therefore, the uncertainties of natural gas pipeline and electricity-gas
coupling equipment parameters are further considered and the possibilistic model is proposed to describe these pa-
rameter uncertainties according to their features of imprecision and being influenced by subjective experiences.
Based on this,a regional EGS formed by the coupling of medium-voltage distribution network and gas distribution
network is taken as the object,and the probabilistic-possibilistic energy flow evaluation method for this regional EGS
is proposed considering the above probabilities, possibilistic uncertainties and the asymmetric and ungrounded cha-
racteristics of medium-voltage distribution network. The proposed method is based on Monte Carlo simulation, @-cut
set method and evidence theory and can be applied to pure probabilistic , pure possibilistic and probabilistic-possibi-
listic comprehensive evaluation of regional EGS energy flow. The effectiveness of the proposed method is verified by
a regional EGS example composed of 33-bus medium voltage distribution network and 11-node gas distribution net-
work. Simulative results demonstrate that the ignorance of the uncertainties of the natural gas pipeline and the cou-
pling equipment parameters may lead to over-optimistic evaluation results of energy flow distribution, and thus the
operational risk of regional EGS is underestimated.

Key words :regional electricity-gas system ; probabilistic uncertainty ; possibilistic uncertainty ; energy flow analysis;

Monte Carlo simulation ;evidence theory ; comprehensive evaluation
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