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Optimal power flow and sensitivity analysis for power system with DFIG-wind farms
integrated through AC / VSC-HVDC power transmission
LI Shenghu,QI Tao,ZHANG Nan,ZHAO Huijie, HU Tao
(School of Electrical Engineering and Automation,Hefei University of Technology,Hefei 230009, China)
Abstract: Considering wind speed fluctuation and switch of VSC (Voltage-Source Converter) control mode,
the DCPFC (Direct-Current Power Flow Controller) is introduced to the power system with DFIG-wind
farms integrated through AC / VSC-HVDC (AC / VSC-High Voltage Direct Current). An optimal power flow
model that minimizes the power loss of AC / VSC-HVDC grid and the DC voltage deviation index is deve-
loped, which includes detailed configuration of DFIG,so as to optimize the control variables of DFIG and
VSC-HVDC. The sensitivities of the objective function with respect to the constraints of DFIG and VSC-
HVDC are derived based on Lagrange multipliers at the optimal solution. As a result, the power flow con-
trol capability of both DFIG and VSC-HVDC is evaluated. The effectiveness and potential applications of the
proposed model and the sensitiveness analysis are validated by numerical results of IEEE 14-bus system.
Key words: doubly-fed induction generator; wind farms; VSC-HVDC power transmission; DCPFC; optimal po-

wer flow;sensitivity analysis
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Fast solution method for optimal dispatching of multi-area integrated
electricity-gas systems based on improved second-order cone relaxation
ZHANG Yong',LI Chen’,JIA Nan’,LIU Nian’, WANG Cheng’
(1. State Grid Hebei Electric Power Company, Shijiazhuang 050011, China;
2. National Electric Power Dispatching and Control Center, Beijing 100032, China;
3. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: As for the difficulties of area sub-problem’s mnon-convexity in the solution of optimal dispatch
strategy for MIEGSs (Multi-area Integrated Electricity-Gas Systems) , an improved SOC (Second-Order Cone)
relaxation method that can achieve fast calculation is proposed. The mathematical model of MIEGSs is deve-
loped and the pipeline equation constraint is transformed into linear constraint by relaxation,the initial value
of pipeline gas flow can be obtained by solving relaxation model,and the gas flow direction can be deter-
mined by the initial value. Based on this gas flow direction, SOC relaxation can be adopted without intro-
ducing integer variables,and the optimal solution of area sub-problem can be acquired. Then, ADMM (Alter-
nating Direction Multipliers Method) is used to solve area sub-problems iteratively to achieve cooperation
among areas. In total, the proposed method needs no integer variables introduced, guarantees the conver-
gence of ADMM as only convex optimization problems are solved. In addition, the solution speed of pro-
posed method is relatively high. Lastly, the effectiveness and rapidity of the proposed method are verified
through simulation example,and the impact of system parameters on the performance of the proposed method
is analyzed.

Key words: multi-area integrated electricity-gas systems; convex optimization; decentralized optimization ; im-

proved second-order cone relaxation method;optimal dispatching strategy
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Fig.D1  Topology of two-area IEGSs
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Fig.D2  Power of link line and gas flow quantity of
link pipeline
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Fig.D3 Iteration process of primal and dual residuals
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Fig.D4  Maximum deviation of phase angle and
gas flow quantity
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