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Fig.5 Power factor of phase A
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Rate Limiting Technology of Switch and Its Application in Smart Substation

ZHOU Xufeng' , YANG Gui' , YUAN Zhibin* , WANG Wenlong' , LIU Minghui'
(1. NR Electric Co. Ltd., Nanjing 211102, China ;
2. Songyuan Power Supply Company of State Grid Jilin Electric Power Company, Songyuan 138000, China)

Abstract : Switch supports rate and storm limiting functions, which have significant application value in the smart substation
network. Based on an analysis of network structure, message types and the flow characteristics of the smart substation ,
problems brought about by the networked process layer and their solutions are discussed. The storm limiting function and its
inadequacy are described, and the functional requirements for rate limiting of smart substation network are proposed. In
accordance with the data processing flow chart of the switch, the rate limiting technology based on the content aware processor
(CAP ) and its features are analyzed in detail. The rate limiting solution based on CAP is verified through tests in the simulation
environment of three-in-one net for smart substation. The prospects for application of the rate limiting solution in smart

substation are discussed.
Key words : smart substation; switch; rate limiting; network storm; content aware processor (CAP)
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Design of a Self-adaptive Distribution Transformer

WANG Jinli, SHENG Wanzing, FANG Hengfu, WANG Jinyu, YANG Honglei, WANG Li
(China Electric Power Research Institute, Beijing 100192, China)

Abstract ; A self-adaptive distribution transformer can automatically regulate its tap changer position rated operating capacity,
online load phase rotation, and phase by phase reactive compensation according to the system voltage and loading conditions
without disconnecting the load. The functional architecture of self-adaptive distribution transformer is described. The
controlling principles of online load phase rotation, on-load capacity regulating, phase by phase reactive compensation, and on-
load voltage regulation are analyzed. The methods to determine control setting points are proposed with simulation model.
Simulation and analysis results demonstrate the obvious advantages of the proposed distribution transformer. It is suitable to be
used in rural distribution network, which features seasonal load, low annual average load rate, high no-load losses, and under
voltages at the end user terminals and low power factor. By using self-adaptive distribution transformers, the economic
operation level of distribution area can be improved, the quality of power supply for end-users will be improved, the operation
loss of power network will be reduced, the energy-saving and emission reduction at the distribution network level will be

maximized.
Key words : distribution transformer; adaptive load; online load transforming phase; action value
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Control Method of Cascade STATCOM in Three-phase Voltage Imbalance Condition

LI Shengqing' » XU Wenxiang'* , LI Weizhou' , ZENG Huanyue'
(1. College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou 412007, China ;
2. Hefei Huawei Automation Co. Ltd., Hefei 231100, China)

Abstract ; Aimed at the control problem of cascade static synchronous compensator (STATCOM ) in three-phase voltage
imbalance condition. this paper analyzes the operating characteristics of the cascade STATCOM in three-phase voltage
imbalance condition, and points out that the cascade STATCOM output negative sequence voltage can be made to ensure access
point voltage balance. The decoupled control equation of the system is derived in detail in the positive and negative sequence
environment, a new control method of positive-negative sequence decoupling pulse-width modulation (PWM ) is put forward ,
and the two kinds of work mode within the method are analyzed, namely the reactive power compensation mode and voltage
control mode. At the upper layer, the positive-negative sequence decoupling control is adopted; at the lower layer, the energy
balance control strategy is adopted to ensure capacitor voltage at direct current side of each module is balanced. Simulation and
experiment results show that this method can effectively solve the problem of the cascade STATCOM safe operation in
unbalanced conditions. While coping with definite unbalanced voltage, it has fast reactive compensating features, and achieves

maximum utilization.

Key words : three-phase voltage imbalance; static synchronous compensator (STATCOM ); positive-negative decoupling;

layered coordination control
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