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Research on operation-maintenance system of cluster measurement and control
device for bay level in smart substation

LIU Hongjun', GUAN Ti', ZHU Yujin', BAI Yingwei', YU Yang?, TIAN Junru®
(1. State Grid Shandong Electric Power Company, Jinan 250001, China; 2. State Grid Zibo Power Supply Company,
Zibo 255000, China; 3. Integrated Electronic Systems Lab Co., Ltd, Jinan 250104, China)

Abstract: With the research and application of new monitoring technology in smart substation represented by the Cluster
Measurement and Control System (CMCS), it is urgent to develop a centralized mode of operation and maintenance
matching to match the new architecture. It should focus on meeting the needs of centralized monitoring, efficient
maintenance and security management. On the basis of the new equipment form of CMCS, a new operation and maintenance
management system and platform based on centralized operation and maintenance idea has been successfully developed.
The function design, architecture design and key implementation technologies of the centralized platform are systematically
expounded. The developed platform enhances the ability of mal-operation proof between bays through advanced
communication technology and security measures and provides effective support for realizing panoramic and visual operation
and maintenance of CMCS. The practical application shows that the proposed centralized operation and maintenance system
and platform fully meet the new requirements of the new monitoring system for smart substation, and lay a solid foundation
for the promotion of the new monitoring system.

This work is supported by Science and Technology Project of State Grid Corporation of China (No. 5206001601YU)
“New System Architecture of Intelligent Substation Monitoring System and Key Technology Research and Application”.
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Fig. 1 Novel architecture of supervision and control

system in smart substation
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Fig. 2 Traditional panel of measurement and control device

IR Gk kg S HRIE S B RItHIEAE SN
SCBE R, TR E S IR R e — Xt
I, AN E PR T 10 A% 80t A 42 B P A2 T
Jiae [N, JABCRIEHERCR, b iRige, kil
PP UTE R FE AR FL [ o S AP A S P R 4
R ASCETHEDAX, gt A, JF
KB iader &, ADGHAL T8 JEEEENE 2K,
1117 HL A4 A H il 4 2R G U B A SR 1 T S K
INFEE N

v e v R 3 4 1 28 58 4 AN [ - H ] g 0 42 1)



X%, 2%

B e L IR B AR R P B (KB 2 A R B9 - 161 -

“OEER” B, TR R Ta e T AR
ity “HERIR” BgER. B TP RE g R AR
ST IR 6, ST A4 e s
EHL, BTttt W T 5%
20 P [A) B e . — SO R R 7 2, SR A TR
SEAAAUL T 45 B[R] B 42 24 & ¥ LED $87~ 47\ 18
15 W ERRARAS . CPU S A B 0] [ 2 PG R AR
REFEL

EIBYEY- & SHEREN L 8 2 0 B RCEE AR
b, R T LUE IEC61850 WMl X, Az ;b
Fn e i3, BEGRIE T Bife e il SE AL 4 A B
BREVE, UM T oK IRE R RIS 4 & Thfg .

bR T 5 H W@ D) RedE sk oh, 1EAR ik
gk, wEnapEns, el A SR IE 4T A
Xof 1) B J2 A R I 2 1) SCD SCAFEA T T2 TH 4%
i Ik R ORI B 2 sl () A T g R A [RIE TH4
FHEGIZ R s s, 20 B2 T KiRie Tt
1.2 ZHEBTEThEERIT

BYEF- G AT A BRIl A LUZ AR TED
PR G— R LB 2R E B AR R,
PEEIB YRR, FRaYE TAERE .

HSEILER HAR, Bevh T W 3 s et a6
PEDhRESE R, WEHAEE. MNFZE. W ERER
= N S 1 K (= Py S v B R L S o e B G
7 DBUS S Z6AFE R RB G HELS, $RALEFE S
MRS AE N IS IR SS FH ThRE . X 2R B IR 4E
B R A TS, BRI A S — IR &R
eI BRI B SE I X, k4SRRI AMLAL
HARESARNT G o bS5 R R 2 S SRR 2
& P RS ) R A ) B U A B R s A T A )
Y SHICE BT/ AN TS 0T hE,
IF HA BRI RE G T B i Ve A s B4 b
ik

AR \ NHLZE B Y ‘

IETPRE | [ sfT Bl | | isfrikas || A LB

Ulis: 7 W e it | Bl B

8 e 2

w@m‘ RSB 2t }}ﬁﬂﬁﬁﬁﬁﬂﬁﬁﬁ‘

il {5 k2 DBUSIIl {5 AR A

=

B3 sHTFaTRRIT

Fig. 3 Hierarchical design of operation and maintenance platform
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Fig. 4 Functional distribution and menu structure of

operation and maintenance platform
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Fig. 5 Locking scheme of mal-operation proof between bays
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Fig. 6 Communication structure
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Fig. 7 Bay overview of operation and maintenance platform
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