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Design and application of virtual secondary circuit monitoring in smart substation

ZHANG Qiaoxia', JIA Huawei', YE Haiming?, XIAO Liang', LI Jianglin', ZHANG Ting', ZHANG Daonong’
(1. XJ Electric Co., Ltd., Xuchang 461000, China; 2. Maintenance Branch, Zhejiang Electric Power Corporation,
Hangzhou 311232, China; 3. North China Power Engineering Co., Ltd., Beijing 100120, China)

Abstract: Aiming at the information opaque problem that caused by hard cable loops are replaced by virtual secondary
circuit in smart substation, a solution of visualized circuit monitoring is proposed, which uses the IEDs in process layer
and bay layer to determine whether a virtual secondary circuit is abnormal and generating abnormal signals, then the
signals are sent to station layer by data transmission channel of the integrated supervision and control systems in the form
of telesignalling, finally, the abnormal signals are received and analyzed and displayed by the station layer. Based on the
research of [IEC61850°s short address model, it establishes the mapping between telesignalling in station layer and virtual
secondary circuit abnormal signals in process layer and the bay layer by short address. According to the usage in smart
substation, the solution is very helpful to operation and maintenance personnel, it solves the lack of means for monitoring
on virtual secondary circuit state, and is convenient to find and locate the problem.

Key words: integrated supervision and control systems; virtual secondary circuit; virtual secondary circuit monitoring;
short address; SCD
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Fig. 1 Framework of solution based on integrated

supervision and control systems
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Fig. 2 Solution of increasing configuration file
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Fig. 3 Process of establishing mapping between data in

station layer and data in process layer
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Fig. 4 Process of sending abnormal signal in bay layer
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Fig. 5 Process of sending abnormal signal in process layer

T 2 kP U 5 T B R
FE, GOOSE i 5 e v [E 4k, Ja stk AR 7
WA, L =, Bt 3540 GOOSE
W5 5 e E 8 LNK0101001 .

AR 2R S o (5 Lk AR R

20, IR R 4 2 R SR U5 LS S
HRE, BRSO N R FEZ (S5 GOOSE 4%
PSS 1 B, fENTEE—41 GOOSE Wik
LSS 1 R HEE, XA HEE S SR E
GOOSE Wik, &5 =20, Maidthhlk A i@ b
GOOSE 41 %5, MR ZdHRERENITAELSG .,
izl APPID MEATHER?, M/NZIERINY, APPID
NIRRT Y B 5 — 4L Wi, DAURISHE. IFRjE3EE
GOOSE & A3 A5 5 kel 7 it —
FEo

3 AR

BREASLE M SCD SCAHlid AL it A 3k
R4, SCD W H MG REARH K, SRl
& 20~90 MBI, [RIE A OGO B SRR E
“UEE IfE R, BT R 5N SCD
SCAF SR AR AHERR o PRSI R 7= 23
BT

1) BCEAT B sk [P AR ORI BC B R

2) ShAIBATAE B SN IR RE P B RS
AR AT E R
3.1 EMBREEREFERRT

JE P A RS S i 6 P, eon i
SR

1) ZEMA 2 B IE R, LIRS B 80 Al B
FELE, WP SR AR, T EE N
EETHIESS

2) AT A KA 7R IX,  BLYHTPTIE REA EA
Hly, o2 E T Y GOOSE. SV 41, £
M ZEEE T I GOOSE. SV 4;

3) M HEARIELN, A5 R I R A& R 1%
GOOSE. SV 41"p/&3¢E . MAC Hifik. APPID
JEARAE T AR SR EE B

Kl 6 JE T ot o A AR A Bl A i, ARk
pup= I

1) & i3 E Kot KT, S Ko
FE

2) fi##fT SCD ST AR R AR Y

3) Hl 5 EJTREE, BBhAERETE.

E6 EEREERFSRT

Fig. 6 Virtual circuit configuration information display
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