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Research and application of remote operation and maintenance technology of relay protection
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Abstract: In order to enhance the management of secondary equipment and improve the working efficiency of the
operation and maintenance personnel, this paper studies and summarizes the key technologies of remote operation and
maintenance of relay protection. The application of technologies such as power grid fault rapid analysis, secondary circuit
visualization, real scene display and remote operation of secondary equipment, intelligent diagnosis of device failure and
auxiliary decision of maintenance, etc. can realize the function of intelligent analysis of grid fault for dispatching, on-line
diagnostics for maintenance and on-line monitoring for operation. The information sharing, business collaboration and
lean management are ultimately achieved, the operation efficiency of equipment maintenance and the ability of power
grid fault disposal are greatly enhanced.
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Fig. 1 Schematic diagram of the system
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Fig. 2 Intelligent diagnostic fault information processing flow
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Fig. 4 Schematic diagram of wave record briefing
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Fig. 5 Analog waveform and switching information

associated with fault interval
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Fig. 6 Secondary virtual circuit diagram
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Fig. 7 Domain diagram of the secondary virtual circuit diagram
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Fig. 8 Schematic diagram for real-time online monitoring
2.4 TREFILFTIRIER AR
PRAP B R G287 R A T2 SR 7 e 2 V) e

EEIZATIX T RN R A S BOR B
HIIfiE.
1) RYE I T e

PR B AT B (L T BB N B Aia 4
N SRR, AT 58 5 T X7 I IEA -
A R B a e g R S, AE N Bl el Js
SEEII . AL PRAEDIfE. RS A
FOR B E M B e AR 2 4L, IR mse e
NI 9) e NEEGE IR » RGE AL B 24 1 RE {H
R TR AT BB N S T DO 3 B A HR AT
MR A B AL sk R SURAE oK, AT LU
PIF Y, AT A RIS B
ARG I E A, AT HIACLE 10).

2) BRI Jy BB

AR A YE N DT IR R A RS Y R Gt
DRABEEAR 2> DIREREA I 7 A, ool N AR IR B

9 EETRAE
Fig. 9 Value download page



-20- @A &R B R

Lot
2 Ao
[ sheniasn o
L spemtada 1o
|+ (EnBEFeRa Lam
| eABZFEmA oz

| T

T

lel b=k a

Ry o)
e L4in
[nsheaza L0
| Ensanmgn o

10 1 RTSERYE BB E(E

Fig. 10 Value retrieved in real time before modification
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Fig. 11 Schematic diagram for real-time online monitoring
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Fig. 12 One key inspection window of the secondary

equipment health level
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Fig. 13 Inspection map of the secondary equipment

communication status
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Fig. 14 Patrol strategy of the substation inspection
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Fig. 16 Intelligent diagnosis of secondary equipment failure
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Table 1 Secondary equipment on-line monitoring

status score interval division
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Fig. 17 Status evaluation of historical information
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Fig. 18 Technical support platform of emergency repair
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Fig. 19 Assist decision of the secondary equipment maintenance
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Fig. 20 Comparison of average time of power grid fault

disposal before and after system upgrade
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