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ABSTRACT

In recent, the communication networks of wind power farm are becoming crucial technologies for monitoring
and controlling the large-scale offshore wind power farm. In this paper, EPON based communication network
architectures are proposed in order to combat the problems of conventional Ethernet based communication network
such as delay, data processing overhead and the fairness of data transmission among turbines in offshore wind
power farm. The proposed architecture constructs the point to multi-point network by using OLT and ONUs
installed in central control center and wind turbines respectively. The EPON based communication network
architecture has low cost, high reliability, and fair transmission capability. To evaluate the performance of
proposed architectures, the wind power farm based on IEC 61850 is modelled by using OPNET The simulation
results are analyzed and compared with conventional Ethernet based communication network in terms of the

overhead, delay and fairness of data transmission.
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Table 1. Traffic model with SCADA system for wind power farm
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Table 2. Simulation parameters

Item Value
Simulation Time 60s
Number of Control Center 1
Number of WT 12
Transmission Capacity 1Gbps
Propagation & Proc. Time 0
Topology Srerial, Star
Maximum Queue Size Infinite
Switching(Ethernet) Store & Forward
BW Allocation(EPON) Fixed-BA
BW Allocation Period(EPON) 2ms
Control Message(EPON) 512bit
Guard Band(EPON) Sus
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