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Study on relaying protection communication network in digital substation using OPNET simulation
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Abstract: Taking the process network of 500 kV substation as an example, this paper studies the real time performance of the
communication network of protection and control device under 3/2 connection form in digital substation. The simulation soft of
OPNET modeler is described briefly. Based on the association among the merging unit, the protection and the control device of
different intervals in digital substation, OPNET simulation model is built. The VLAN is divided in accordance with the primary
connection form and the characteristics of relay protection configuration. The GOOSE messages delay and the throughput of the

protection and control devices before dividing VLAN and after dividing VLAN are compared. The results of the simulation prove the

validity of using VLAN for improving real time performance.
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Fig.1 Primary system of 3/2 connection
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Fig.2 Simulation of network model
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Fig.3 Simulation of network model

[, $26 55— OPNET #AYZRALL,
2.2 TimEE

OPNET i 15 f{ SEIL s AL IR R 32 R R, A
XA B OH B R H OPNET  #& fF $2 it 11 =y 2)
Ethernet wkstn_adv 7 g8, v DA BLA-FhImA5 15
Mo o, G I LTI 2 W % 4 1R R A 4 A
PR 7 AR R A HL, PRI 2 2 N
1M Ethernet_wkstn_adv 15 fi A Fim 1, DA ks 3Lk
ATHGE N 2 B 95 A
2.3 TRRBEMEEIERS



JrIGe » 5

BT OPNET (1447 A A0 v il 4 0L CR 47 30455 194 2% 1) FLAIE 5 -139 -

b FR 2 W 2 B U T A
(1) HHFHIC MU MEZREEIRY . B RARRY
BEERORT S TFORORA A2 KA AR S5
(2) A Re sl T R RIE T AL BRI
(3) LRI ) B Be I o AR S d a2
FHEBHNCE
(1) MU 15 g o LICRFE RIS A JE B CRAE 8] B
I 200X 50 Hz), & SAV 30, CKE 123 77,
A MU it B U s 7 601 381 52K IF ) 1) g 08 08 5 A
[ R A, SRSETIRAE IR [R5 1
(2) Control 15 5. LA 5ms Ky JE ) #EH AL
HRL, N GOOSE 3, MK 16 F5,
(3) Protection 17 o MHAZIFF4GE LA 1 ms
T BRI, 5 GOOSE #3C, RO
16 747, £F4: 10 ms.

3 (FES

3.1 VLAN %%

SAV. GOOSE #3C LA Z k. TR AH [FIEE (1) TE
A A%, TR HL S ) (R R 2 TED 22 i) AR
i GOOSE f3eac#t, HA—LAHCH IED 411
GOOSE #3028 #, W VLAN $ACK: i 72 J2 M 2%
15 K LA F B RLURIE M, kb T VLAN H (1)
JHREAB L, MR T DR AT S R T 3 P R 84
WIE, P T MR RTSCE . il SAV. GOOSE
ST 92 PR L AR R AR L 4 A AR
VLAN.,

£ 1 VLANEE
Tab.1 VLAN configuration

VLAN .
Indentifier e
Protection Busbarl; Protection linel;
1 Protection QF1; Control QF1; Protection QF2;
Control_QF2; MU1; MU2;
Protection_Busbarl; Protection_Transformer2;
2 Protection_QF4; Control QF4; Protection_QF5;
Control_QF5; MU3; MU4;
Protection Busbar2; Protection Transformer 1;
3 Protection QF2; Control QF2; Protection QF3;
Control_QF3; MU2; MUI;
Protection_Busbar2; Protection_line2;
4 Protection_QF5; Control QF5; Protection_QF6;
Control QF6; MU4; MU3;
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Fig.4 Throughput of busbar protection without dividing VLAN

30, x10° X4 VLAN

(5o
=

FEM 4/ (bits/s)
=

PisTs
5 XI5 VLAN Y BHL{RIF B L E
Fig.5 Throughput of busbar protection in dividing VLAN
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Fig.7 GOOSE delay of busbar protection in using VLAN
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Protection Busbarl 0.104 3 0.108 6 0.090 9 0.096 3
Protection_QF1 0.096 6 0.103 3 0.0858 0.088 7
Protection_QF2 0.094 1 0.096 7 0.088 1 0.089 4
Protection_QF4 0.100 4 0.106 7 0.090 1 0.099 4
Control_QF1 0.087 6 0.1024 0.0779 0.0827
Control _QF2 0.089 6 0.091 6 0.080 1 0.094 7
Control_QF4 0.093 5 0.099 2 0.088 7 0.092 4
Protection_linel 0.083 1 0.1127 0.079 3 0.094 3
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