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Incoming Stream Interarrival Time( seconds) : constant
(0 025)

Outgoing Strean Interarrival Time( seconds) : constant
(0 025)

Incoming Strean Frane Size(bytes) : constant(800)

Outging Strean Frame Size(bytes) : constant(800)

(2)

Incoming Stream Interarrival Time( seconds) : poison
(0 1) /poison(Q 2)

Outgoing Strean Interarrival Time (' seconds) : poison
(Q 1) / poison(Q 2)

Incoming Strean Frame Size ( bytes) : constant (64) /con-
stant(256)

Outgoing Strean Frame Size (bytes) : constant (64) / con-
stant (256)

(3)

Cammand M ix ( Get/ Total) : 50%

Inter - request Time( seconds) : constant(100)

File Size(bytes) : constant(1024)
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Resarch on end-to-end delay for substation canmunication based on OPNET smulator

GAO Hui-sheng, JN W ei-wei
(Deparment of Electronic and Cammunication Engineering, North China Electric Power University, Baoding 071003, China)

Abstract:  Firstly, the smulation ©ftvare ORNET is introduced On the basis of deeply studying the structure of the cammunication
netvork and characteristics of data flov in the substation, the data canmunication smulation model betveen protection and supervision
units in interval layer and supervision equipments along with engineer stations in station level is built up by using ORNET, then the
end-to-end delay of protection and supervision signal in the substation is studied particularly Themain factors that influence the end-t-
end delay is educed, and it isproved that protocols of higher layer have important influence on the real-time cammunication, then it
presents that considering the influence of protocols of higher layer the canmunication end-to-end delay is till less than 4ms

Key words  substation automation;  netvork communication; ORNET; netvork smulation;  end-to-end delay
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Character istic analysis for critical voltage collapse based on alternating current circuit

L AO Qing-hud’ , YANG Jie", XU Tao’
(1 HenanM echanical and Electrical Engineering College, Xinxiang 453002, Ching;
2 School of Electric Paver, InnerMongplia University of Technology, Hohhot 010051, China)

Abstract: To lve the problem of wltage collgpse in pover systam, thispgper analyzes wltage stability problen by more visualized
method based on a single circuitmodel and the critical woltage collgpse running point of altemating current circuit The geometric anal-
ysismethod isemployed o ©lve equations set of alternating current circuit The current-woltage characteristic of the critical voltage col-
lgpse pawer flow of different running point is abtained By analyzing the load characteristic and voltage characteristic of the alternating
current circuitwith zero resistance, it divides the running zone and the collgpse zone of altemating current circuit Research show's that
within the running zone of powver systam, the power transnitting characteristic of alternating current circuit must be consistentwith the
load power characteristic
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