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A Supply Capability Model for Distribution Systems

XTIAO Jun' . GU Wenzhuo' . GUO Xiaodan'  WANG Chengshan' , L1 Fangxing®
(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China ;
2. University of Tennessee, Knoxville 37996, USA)

Abstract ;: A new supply capability model for distribution systems is proposed. Firstly, based on N — 1 safety criterion ,
definitions are given to the related indices including the distribution system maximum supply capability, substation supply
capability, network transfer capability, available supply capability, etc. Then the maximum supply capability model is
developed and divided into two parts, the maximum supply capability sub-model and the load balance sub-model. After the
problem is transformed into one of linear programming, the maximum supply capability is obtained by step by step solution and
the balanced distribution of the main transformer loads is attained. Finally, a case study is given to verify the effectiveness of
the proposed model and improves the analytic calculation accuracy of the maximum supply capability.

This work is supported by National Natural Science Foundation of China (No. 50977060 ).
Key words : distribution system; maximum supply capability; N—1 safety criterion; indices; load balance
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Uncertainty Analysis Based on Stochastic Response Surface Method in Power System Simulation

HAN Dong' , MA Jin* , HE Renmu* , GUO Runrui'
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China ;
2. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control of Ministry of Education ,
North China Electric Power University, Beijing 102206, China)

Abstract ; Despite the advantage of stochastic response surface method (SRSM ) in overcoming the drawback of repeated
simulation required by the conventional method by quickly estimating response uncertainty with only small amounts of
simulation, it is worth further investigation for application in power system simulation because of the system’s complexity and
characteristics of multi-dimensionality and strong nonlinearity. In order to enable the SRSM to find even wider application, by
referring to the Monte Carlo simulation, an in-depth analysis is made of such problems as the selection of collocation points ,
parameter distribution in obeisance to empirical probability or the uncertainty when random inputs are correlated. In addition ,
by consulting the trajectory sensitivity method, a parameter uncertainty analyzing strategy capable of dramatic reduction in the
number of uncertain inputs is proposed. The efficiency and validity of the SRSM are shown by case study results.

This work is supported by National Natural Science Foundation of China (No. 51077049, No. 51007086 ), Specialized
Research Fund for the Doctoral Program of Higher Education (No. 20070079014 ), the Beijing Nova Program, and Program of
Introducing Talents of Discipline to Universities (“111 Project” ) (No. B08013).

Key words : stochastic response surface method (SRSM ); trajectory sensitivity method; uncertainty analysis; cumulative

distribution function; Monte Carlo method ; power system simulation



