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Fig.1 Schematic diagram of DG unit
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Fig.2 Model of microturbine with single-shaft
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Fig.3 Modeling of prime mover part
of microturbine
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Fig.4 Flowchart of control system solution
based on pseudo Newton method
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Fig.5 Hierarchical architecture of
transient simulation program
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Fig.6 Basic steps of transient s1mulat10n
in time domain
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Object-oriented reconfiguration of shipboard power network

using multi-objective grid evolutionary algorithm
JIANG Yanjun'?,JIANG Jianguo',ZHANG Yuhua'
(1. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,Shanghai Jiao Tong
University, Shanghai 200240, China;2. School of Information Science and Technology,
Zhejiang Shuren University , Hangzhou 310015, China)
Abstract: With the consideration of out-of-service loads,network active power loss,line load distribution
imbalance and switch operation times,a reconfiguration model of shipboard power network is built. An
object-oriented intelligent reconfiguration approach based on the multi-objective grid evolutionary algorithm is
proposed for shipboard power network,which takes the grid as a carrier,carries out the selection,crossover
and mutation in the neighborhood range and adopts the elitist strategy. Without affecting the global
optimality of solution,its execution time is greatly reduced. A public base platform is formed by extracting
the common attributes and operations from different Pareto-based reconfiguration algorithms. The calculation
method of hypervolume metric is improved to realize the fair comparison among different algorithms. Case
analysis shows that,the proposed approach is better than NSGA-II and SPEA2 in the tendency and
distribution degree of obtained solution set,as well as the calculation time.
Key words: network reconfiguration; multi-objective grid evolutionary algorithm; Pareto optimality;
hypervolume; shipboard power network; evolutionary algorithms
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Methodology of transient simulation in time domain for DG and microgrid(2):

modeling ,design and implementation
LI Peng',WANG Chengshan' , HUANG Bibin*, GAO Fei’,DING Chengdi',YU Hao'

(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Energy Research Institute,Beijing 100052, China;
3. China Electric Power Research Institute,Beijing 100192, China)

Abstract: The components of DG and microgrid are analyzed in detail and the requirements of modeling
for transient simulation in general applications are introduced. The modeling method for various DG units is
emphasized ,based on which,the object-oriented concept is adopted in the design and implementation of the
transient simulation program for DG and microgrid. The hierarchical design is applied to clarify the
relationship among computation resource,simulation calculation and advanced application. The detailed
design of objects and interfaces reduces the program coupling and enhances as well the cohesiveness of
objects and the reusability of algorithms. The program supports the capabilities of modeling and computation
at the circuit and element level,which can be easily extended to different simulation scenarios.

Key words: distributed power generation; microgrid; transient simulation; time domain; model buildings;

object-oriented design; interface
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