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Improved Thevenin Equivalent Impedance Calculating Method for Hybrid Simulation

YANG Yang', SUN Jing®, YANG Peidong’, XIAO Xiangning*, PAN Mingming’

(1. State Grid Hebei Economic Technology Research Institute , Shijiazhuang 050021, China;

2. State Grid Shijiazhuang Power Supply Company, Shijiazhuang 050000, China;

3. State Grid Xingtai Power Supply Company, Xingtai 054001, China; 4. State Key Laboratory of Alternate Electrical Power
System with Renewable Energy Sources North China Electric Power University (NCEPU) , Beijing 102206, China;
5. China Electric Power Research Institute, Beijing 100192, China)

Abstract: As the Thevenin equivalent impedance parameter which is deviated form stability-type simulation data can hardly
reflect the electromagnetic characteristics of the electromechanical-side system after fault, an improved calculating method of
Thevenin equivalent impedance of electromechanical-side system for electromechanical-electromagentic hybrid transient
simulation based on electromagnetic transient simulation model is proposed. The Thevenin equivalent impedance parameter is
achieved through setting two three phase line to ground faults on the interface bus in the full-electromagnetic transient simulation
model and solving the primary time constant equation group in which the primary time constant is based on a calculating method
which is not affected by every harmonic component. Compared with the equivalent impedance calculated by the traditional
method which calculates the impedance based on the stability-type simulation data and through unit current injection method,
the equivalent impedance calculated with the method proposed in this paper can reflect the electromagnetic characteristics more
accurately, thus improving the simulation accuracy of electromechanical-electromagnetic hybrid transient simulation during and
after fault.

Key words: equivalent impedance ; primary time constant; electromechanical-electromagnetic; hybrid simulation; accuracy
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Active and Reactive Power Coordinated Economic Dispatch of Active Distribution

Networks with Consideration of Price-based Demand Response
ZHANG Liudong' , DING Hao®, YUAN Xiaodong', ZENG Fei', LI Qiang', YUAN Yubo'
(1. Electric Power Research Institute of State Grid Jiangsu Electric Power Company, Nanjing 211103, China;

2. State Grid Jangsu Electric Power Company Maitenance Branch, Nanjing 211106, China)
Abstract ; With increasing penetration of distributed generation (DG) , the overload of feeder lines and out of voltage limits will
happen in distribution networks, which may limit the penetration of DG. Demand response can promote large-scale DG
accommodation by utilizing demand side resources to participate in active distribution networks ( ADN) scheduling. Therefore,
a price-based demand response model is introduced to the existing multi-period optimization model for ADN, an active and
reactive power coordinated economic dispatch model of three-phase ADN is developed and its solution method based on mixed
integer second-order cone programming is proposed in this paper. The proposed model can reduce loss and ensure that the
overload of feeder lines and out of voltage limits will not appear via optimizing the operation of DG, energy storage system and
VAR compensation as well as demand response load. Simulation studies on the modified IEEE 33-bus system are presented to
verify the effectiveness and advantage of the proposed model.
Key words: active distribution networks; distributed generation; price-based demand response; economic dispatch; mixed

integer second-order cone programming
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