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Fig.1 Architecture of visual management and
analytical decision system
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Fig.6 Graphical annotation and inspection result box
422 SCD AW # %0

SR Y RS SCD S P I A L R 26 S5 it
O X A2 il TED F9 S 5 = 4 | (] % A8 Ak
FIFEHI RS H SCD U BRI T HEX R 458
K AT S5 WROAS B9 22 S 75 S8 e 89 BB 46 SCD 3 L
PLLL 80 B8 3 UbR T ) i A DL 0 4 i e <5
DX A 5 RO L SR RS 1A 8 s, K Ar
S HOE UL AR AT AR, 9 T I
K8 LABIHL AR s o oS B EA H A= sy TEAH
FEXS SR ILIE 9,
4.2.3 A5 R A R R Gl ik

X T PR R SRR B A AR AR e R A
o AT AT O R FR GE R SR AL b AR A KL YE PR A A FRAS



(70 R R %355
B | Ko RAbte | ot RARte | MMS B B 4
75 SRR s VAL | 1B g
1 [S2E 1Y A <<= 12 BEAR DY AL BJE GOOSE 3 4% ] 3% 2% IED i £k kit C kKB
2 | ERAAYT A >> 15 FARYT A, 2 T APPID=1020 ) GOOSE % £k IED ik R C Hkifs
30| ERARAYT A —>> 172 BEAR DT A, APPID=0001 9 GOOSE & il #t APPID /N 41l s i M 5 240 e C EE
4 |APPID=2001 K SMV = HlE APPID A #LiE BHYGEE S8 A C KK
5 |8ZE 1 L AIFRIT A BT Y APPID=4050 FJ SMV &l He 5 XXX BB A" MAC Hhl EE o5 S5 i C kKB
6 |IN% 1 A IHHTT A Hi Y APPID =4050 19 SMV il 8 | 5 XXX %€ & 14" APPID & & BEHYGRGE SR R C R
7 EE A >>HEE B, LB S Jas il e Bl 42 Fit 15 B Xk
8 |BEE A—>>HEE B, RSBk Ja ) e Hic i 4 Flk 45 B X
9 |MEEA-SSHEB AMERS Js ) e B 4 R B %
10 [BEE A -S> B EHEFS i il e &5 4 42 R B %k
11 [ A —>> M8 B BTSN E Jas il e HicHh 42 i1t B XK
12 [H 800 XX 5 B R AR 97 HL TR A J2 X AD Ja il e Bl 4 R B XH
13 [BEE A —>> %8 B, APPID=1030 [ GOOSE % il He | $cdi 4 H 12 A7 vl 51 A Y Hodhs 360 e Fems| R C kKB

B7 ¥HKRELER

Fig.7 Detailed inspection results

P B 2 B xd

GOOSE APPID=1116

SCF 1 -6 220 kV AE HL 3 SCD1406

SCF 2 - b 220 kV ZZ HL 3 SCD1406

I MAC 08-08-08-08-08-08 08-08-08-08-08-08
H#x MAC 01-0c—cd-01-01-16 01-0c—cd-01-01-16
VLAN ID 000 000

VLAN 1569 4 4

APPID 1116 1116

fic ¥ W A 1 0

GOOSE ID

CL16GOLD/LLNO.goch0

CL16GOLD/LLNO.goch0

GOOSE ¥ il e 2 8t

CL16GOLD/LLNO$G0$gochO

CL16GOLD/LLNO$G0$G0$goch0

GOOSE ##5 4 28k CL16GOLD/LLN0$dsGOOSE1 CL16GOLD/LLN0$dsGOOSE1
Bl 4 W i 5 H 20 20
W 1 RS “H I AE B —A R R ME B — iR R
T 2 B 2 “HRE R —WL BB R “WRER—AHRE
WIE N B AR AE B —Ai IR “HERAE B —A R

B 8 BERUIRES X4 RITIEIE

Fig.8 Graphical annotation and comparison result box

ERA ] A R | o R

MMS A5 5 — 35V G

75 SE AR 32k RV K e
1|12 1 AP A << 172 TEERAEYY A, GOAPPID=1050 FJ“MI T 3 5% <<— i 5 B~ IED i k-3 i L
2 |21 LAY A —>>1 5 EAEMRY A, GOAPPID=1020 A “XXX->>XXXXXXXXX” IED % £ -k /> R
30|81 LAY A —>> 1 152 BUSERE FOBrEE XX A, BTN XXX A IED -4 i
4 |APPID=2001 I SMV Zdadefe 152 FEah FMIER XX A4, B Ay XXX A TED /& /> iR
5 XXX PP GOOSE T il e 3 B TED-# i B 3 i R
6 XXX PRI E A SMV 45 il B /> L TED 45 il Bk 2> F R
7 XXX HEE A SMV fil 5 i B E AR S e AR T 27 PR ] B30 15 S U T iR
8 (XXX MY SMV Hi H s il He i 8 R R <187 AR B T 422 B BB R 2 S A T i
9 XXX 3 E M GOOSE fir ¥ il B @38 3 098258 i “Boolean” 25 i T “WU7 &~ B BR R SR T AR

9 LI ER

Fig.9 Detailed comparison results

FEXT R GE A M 25 R 2 T R L T &
Gu, 000 0 A BUA LR R SR DUR PG & R 4
e R 1 SR D (91, SRS LR T

5 #it

ASCRAII T T SCD SUHF 5 A A i 72 A
BT HT Cor W0 FH TR SCD SCHF AT AL B L XS
AR RS, xRS SCD SOy AT Ak Ab
BB 58 SCD ST Y AT B 332 78 5 kT B A SCA SC

PR YR AT RO HE R T AN TR A 19 S 48 4 X
I LA s dER B N SR ARSI, W A s
A2 BLER G AT LAE A % e R B8, R AN [) R AR S Y
Z5, A M a BB R, Gl SRR 5
TE T 3 Y TR 1 b S R S

SE .

(17 ke, s Whadt | 4%, il CIM/E o 5 55 30 A8 Ha 3l vt 5 1)
PE AR PR AL 2 (1), Bl F B I% 5 ,2013,33(4) 1 148-154.



E5H etk 45 B REAS Wl SCD SCIF T LA AT BRI 2 T e SR R SRRy B0 5 S @

ZHANG Long,GAO Zhiyuan,YAO Jianguo,et al. Coordination
between CIM model and IEC61850 model based on CIM/E
language[J]. Electric Power Automation Equipment,2013,33(4):
148-154.

(2] Ph— B XU Bl 45, B AR Lol SCD SO 8 1 Mg 58

T[], B RS A 1L ,2004,38(16) : 105-109.
SUN Yiming,LIU Hongjun,JIANG Jianning,et al. Intelligent sub-
station SCD file management and control strategies completeness
analysis[J]. Automation of Electric Power Systems,2004,38(16):
105-109.

[3] WIMMER W. IEC61850 SCL:more than interoperable data ex-
change between engineering tools [ C ] // Proceedings of 15th
Power System Computation Conference. Leige,Belguim: [s.n.],
2005:676.

(4] EWESC KRR ), 5. — Rk 1y SCL R GEBLE T H ().

WL R4 A 316 ,2009,33(12) : 75-79.

WANG Dewen,ZHU Yongli,DI Jian,et al. An improved SCL

system configuration tools[J]. Automation of Electric Power Sys-

tems,2009,33(12):75-79.

SR X TR R L R A Ll R R A BT AR R S B R

[J]. MO HLT AR %4, 2014,33(3) :41-44.

YE Xiang,LIU Hui,ZHOU Yongzhong. Implementation of graph

and model intergration software for smart substation[]]. Jiangsu

Electrical Engineering,2014,33(3):41-44.

A5 R A B, % T Schema 19 XML R Bl )7 % WF 58

[J]. FEHLTR 2011,37(6):74-76,84.

70U Weiwei,SONG Qingyu,GENG Biao,et al. Indexing methods

study of XML based on the Schema[]J]. Computer Engineering,

2011,37(6):74-76,84.

[7] SKMEWE, B AE, EPCF 45, TEC61850 i ifiE — B bk Ml ik (¥ 75 28 F0
BNHLI]. RJIRSE A DK ,2008,32(4) :98-102.

ZHANG Yantao,HUANG Lun,WANG Qingping,et al. IEC61850
standards conformance testing programs and field applications[] ].
Automation of Electric Power Systems,2008,32(4):98-102.

—
W
[}

[6

[}

[8] B, IREM. F:T IEC61850 Y AEZL HiL il i Il B 1R 5 [T 1.
ML) #5831k ,2010,34(17) :78-82.
HU Daoxu,WO Jiandong. Intelligent substation virtual loop system
based on the IEC61850[J]. Automation of Electric Power Systems,
2010,34(17):78-82.

[9] Fi#h. TEC61850 SCL Ft & 3Cf Hoxt TR 5T 593 (], A

4 A 3116 ,2013,37(20) . 88-91,96.
GAO Lei. The research and implementation of profile comparison
tool TEC61850 SCL[J]. Automation of Electric Power Systems,
2013,37(20):88-91,96.
[10] ¥R bk B4R, B ne A s ol sl 1 R AR B IR A 1T 5 50
[J]. ®J1 A B4 ,2013,33(8):147-151.
JIANG Hongtu, YUAN Yue,CHENG Wei. Design and imple-

mentation of online misoperation prevention for station control

layer of smart substation[J]. Electric Power Automation Equip-
ment,2013,33(8):147-151.
XUD5 W B, XML BRI R A XML g AT AR (7], HEEHL R
511 ,2005,26(10) : 2823-2829.
LIU Fang,XIAO Tiejun. XML applications foundation:XML
parser [ J ]. Computer Engineering and Design,2005,26 (10):
2823-2829.
SR BT SR S JE T C#. NET 1 TEC-61850 Bl &
THABIH RS []]. By B3k 4% ,2007,27(11) :67-70.
DOU Xiaobo,TAO Hongping,HU Mingiang,et al. Design and
realization of IEC-61850 configuration tool based on C#NET
[J]. Electric Power Automation Equipment,2007,27(11):67-70.
IEC. TEC61850-6 Communication networks and systems in sub-
stations:part 6 configuration description language for communication
in electrical substations related to IEDs[S]. [S.I.]:IEC,2004.
(14] ARWE, 5 RA | ERAE 5. SVC MILIE R ) R S8 EIE Ak
TN FRIAR (D). 4828, 2004,32(16) :37-40.
SHI Dongyuan,LU Yansheng, WANG Xinghua,et al. Study of
the application of SVG in power system graphicalized software
[J]. Relay,2004,32(16):37-40.
[15] EHeWE , £ gt W32 S0 SO 488 A 19 SR H BBk (],
LR, 2010,30 (B4 Tl 1) 131-134.
WANG Yanqing, WANG Yunwei. Text comparison algorithm for

[11

[

—
)
—

[13

detecting content change in text files[J]. Journal of Computer

Application,2010,30(Supplement 1):131-134.

[16] Bz & PR, B prk LA ARG PR HT). B
1A Sk 4 ,2004,24(9) . 85-87.
ZHAO Yunfei,CHEN Jinfu. Analytic hierarchy process and its
application in power system|[]J]. Electric Power Automation
Equipment,2004,24(9) :85-87.
EEE .
REAEIR (1972—), % 2 E@ESA HA
IAI NFR AL E s R 4k ARk
AU 5 MRS A b ) R SR R AT
& 49 #F 7 (E-mail : xhqzp@163.com ) ;
7 B (1985—),% iEHBA, LR
IR RN F R R R Al S R G
B A4 o 80 BT
AR (1987—), B B ERA T
e 45 3% W AT A 4 AR 4 e T A K 6
HA @ 0B

HOA1977—), B RTEA BRI L AFY
Bl H e B h AR RS @GR,

wtR(1990—), B im AmMA LR A KFR
fe b I o A7 LR AR AL S5 OF ) 5 @ 89 BT

Design and implementation of visual management and analytical decision system
for smart substation SCD files
XIONG Huagiang', WAN Yong',GUI Xiaozhi',DU Ke?, YE Fei’
(1. Electric Power Research Institute of Jiangxi Province,Nanchang 330096, China;

2. PONOVO Power Company Limited, Beijing 100098 ,China;3. Southeast University, Nanjing 210096, China)
Abstract: A visual management and analytical decision system is developed based on C++ language for
the SCD(Substation Configuration Description) file of smart substation to facilitate the site work of operation
and maintenance staffs. It graphically displays the SCD file to improve its readability and management

efficiency. Its SCD file comparison system adopts the location-based text comparison algorithm to find the

change of SCD file content and its expert evaluation system generates the device maintenance strategy

based on the reports of its detection system and comparison system to improve the work efficiency of

operation and maintenance staffs. Its application in a 220 kV substation verifies its effectiveness.

Key words: smart substation; substation configuration description file; visualization; visual management;

analytical decision; maintenance



