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Application of OPNET in microgrid communication system simulation

WEI Xing-xing, ZHANG You-bing, XIE Lu-yao, YANG Xiao-dong
(Information Engineering College, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: Aiming at the problems of real-time performance in a microgrid communication system, IEC61850, the global communication
standard for substation automation systems was applied for microgrid communication system. A three-layer microgrid communication structure
was built based on IEC61850, while the communication traffic in microgrid was analyzed and modeled, a method was presented to simulate
the microgrid real-time performance using network simulation software OPNET. Taken bandwidth of 10 Mbit/s and 100 Mbit/s as communica-
tion link, the global delay of microgrid communication network, the protection and control traffic delay, the delay of different nodes were test-
ed on OPNET. The results indicate that the 10 Mbit/s bandwidth can basically meet the global real-time performance requirements, however,
the delays will spread when the traffic flow increases. The 100 Mbit/s communication link is preferred, which can well meet the real-time re-
quirements of the microgrid in all-round way. Some references were provided to choose bandwidth and model other traffics in building micro-
grid communication system later.
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Incoming Stream Interarrival Time ( seconds) :

002)

constant (0.

Outgoing Stream Interarrival Time ( seconds): constant (0.

002)
Incoming Stream Frame Size ( bytes) : constant (100)
Outgoing Stream Frame Size (bytes) : constant (100)
Type of Service: Reserved (7)
Traffic Mix (% ) : 50%
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Start Time (seconds) : uniform (100,110)
End Time (seconds) : constant (600)

Request Parameters :
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Size (bytes) : exponential (256)
Rate (requests per hour) ; exponential (20)
Type of Service: Best Effort (0)
Response Parameters ;
Size (bytes) : exponential (1024 )
Traffic Mix (%) : 50%
Transport Protocol; UDP
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