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Fig.1 Multiplexing optical channels
communication topology
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Fig.2 Structure of channel self-diagnosis
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Fig.3 Detection of channel faults
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Fig.6 Heartbeat frame mechanism of
the MUX device
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Fig.7 Testing communication topology
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Table 2 Relationship between one
fault location and status stamp
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Table 3 Relationship between two fault
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A Fault Self-diagnosis Mechanism for Multiplexing

Optical Channels of Relay Protection
CAI Bo, TAN Hao, LI Yan, LI Xiang
(National Energy Power Control and Protection Research and Development Center
(Nanjing NR Electric Co., Ltd.), Nanjing 211111, China)
Abstract : Aiming at fault point locating problem of the line protection multiplexing optical channels, the digital multiplexing
device and protection device detect the channel fault flags by the validity of physical layer encoding, generate a status stamp at
reserved field by expanding communication message, and use heartbeat frame mechanism of digital multiplexing device to solve
the problem of exchanging status stamp when error occurs in channel. The fault point location of the channel can be detected on
the protection device directly. Fault self-diagnosis mechanism is implemented for multiplexing optical channels.

Key words : multiplexing channels; fault diagnosis; line protection; heartbeat frame
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Economic Analysis of Echelon Battery Energy

Storage Based on Artificial Fish Swarm Algorithm
LIU Dahe' ,HAN Xiaojuan', LI Jianlin®
(1. School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China;
2. China Electric Power Research Institute, Beijing 100192, China)

Abstract; Large scale renewable energy such as wind power grid, photovoltaic grid and others has brought great challenges to
the grid’s afety and stability. Energy storage system should be configured so as to stabilize the power fluctuation and achieve
energy smooth transfer. Under the application scenario of photovoltaic power plant,the echelon battery storage’ optimal planning
is analyzed in the mode of stabilizing the photovoltaic power fluctuation . Economic evaluation is assessed. The optimal planning
and economic evaluation model of the photovoltaic power plant energy storage system is established to meet the minimum storage
capacity cost under the limit of the grid fluctuation ratio. The artificial fish swarm algorithm is used for solution optimization,
and the economy evaluation of echelon battery is assessed and compared with conventional energy storage system. The results
show the rationality and validity of the model.

Key words : echelon battery energy storage; photovoltaic power plants; economy; AFSA
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On-line Monitoring System Design of Circuit Breaker Based on Multi-core Structure
LIANG Junhan, ZHENG Jianyong, PAN Yi
(School of Electrical Engineering, Southeast University, Nanjing 210096, China)

Abstract : Aiming at the problems such as weak system processing capability and insufficient stability in online monitoring of
circuit breakers, the ARM, DSP and FPGA three-core platform are used to realize the on-line monitoring of the circuit breaker.
The on-line monitoring function of circuit breaker is divided into 3 parts: data acquisition, data operation and human-computer
interaction. Data acquisition is completed by FPGA control ADS8568. The circuit breaker state variables are passed into the
system by sensors. The DSP performs wavelet decomposition five times on the signal collected by FPGA using db2 wavelet.
Processed data is transmitted to the ARM through the dual-core communication mechanism based on Syslink heterogeneous, and
finally the human-computer interaction is completed by the ARM. The scheme gives full play to the advantages of three control
cores, so that it has better data processing ability. Through testing, the on-line monitoring system of circuit breaker based on
three-core structure has a better performance than the original system.

Key words: high voltage circuit breaker; on-line monitoring; Syslink; heterogeneous dual-core communication
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