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Design and implementation of automatic generation technology of SCD file virtual
circuit in smart substation
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Abstract: In view of the current smart substation in SCD virtual terminal connection from workload, high error rate and
low efficiency, this paper proposes a virtual circuit automatic generation technology to improve the efficiency of SCD
virtual terminal connection. A method of automatic generation of virtual circuit based on template library is proposed by
using the virtual circuit design template and a virtual circuit automatic generation of technology is developed. The
technology can parse the template file, according to the template file IED name, IED description, GOOSE, SV inputs and
outputs of the description of keywords, reference names and other information to find and replace, and finally
automatically generate SCD virtual circuit. With actual engineering verification, it proves that the method has powerful
compatibility and is applicable to various kinds of devices of different equipment manufacturers. Additionally, it can help
designer to complete the virtual circuit automatically, ensure the accuracy of the virtual terminal connection of SCD, and
improve working efficiency of all professional workers.
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Fig. 2 Line protection template files

WA A o e ey - DG A 3 L ek IR A | FH 44 G e
FRATULHL, 3K P4 2% RS 2T Bk o 1 R4 A
Je | 48 RAT AH GG R OR A 1 1 v 7 64T T 48
—, HAh R WARBHATEOT RS, PRI B AR
IR A G| H 2 KB A USRI 720, a1 i IA N
T 2% KR AT B TWIa”, i s 7o « (i
e or JFoK) and 7% and AAH”, T BRI,
SEFIbR t, — AR AT stval AR, FFEAEEhS 4
S FHATICR, W “PIGO/GOINGGIO1.DPCSOL.
stVal 7, &85 0] LA “ PIGO*/*GOINGGIO*.
DPCSO.stVal”, “*” FKIRMECAT, DRI s 1%
0T 51 A BT, T RER A RME S 51 FH %
FRANRIES 2 T 4 B 3k ) A
1.2 EERBERIERNEILAE

R B2 B 2l A AR AR (1) g 37 nT LATE
HATOE .

D) AT 5. S0 SCD, Bk g i K
BATCEM N AT, 4 IED #iidF1 IEDname
m%%%,ﬁ@m¥ﬁﬁﬁa%%%%% AT
FIWTEEAT

2) Eiabjiito B E T NS AT Lk )
SCD, it Bah% RIS KR E R,
B IR TEDname S 7 RN X) g g b A1 5 |
H& 5, R FRE 5 AW 2.

HAREE A7 A E N RE, (R RS B 1) A

PR

BT @RI ST, A SCR IS
—MTE.
1.3 EEEBERTRE

R A A R R A P 3 BT o

1) H B RS B 340 . AE R ?L%E%ﬁ
AR, I AN T SCD A EAE ., LA
XML 5 15 A R 0] AR

2) T AIERC R 7 N SCD, fi##r IED ﬁﬁé
F1 Inputs {55, FRHCIED {5 ARG 715 B 10
ﬁ%%ﬂ%ﬂmDﬁﬁﬁﬁi,TUEﬁﬁI#F
VCHECEN AN 1) TED AR .

3) VCEC AR AR R 43« K AR ) TED K bty 1
VLICAE LRI SCD 1K TED MR it 75 el i ik
K7 5 | 4 KB 3T 0 N A R, A UL &S 3
AT AR R

AP U BHR LR R

00" extRule="name" ConnectMode=""
h A" descKey="220kV and £ and {£4/" an
A" type="1liJ{]" name="PL22 and A" manufacturer="jl f{]"
<GoRx>
<TxIED extRule="descKey and name" desc="" descKey=""/ it

. AR E it e and 220 and £ and A" type="" name="IL22 and A" manufacturer=""
=R | >

SCD AT
H
tddesc="" descKey="{ I & or JF 3% } and {7 7

) e B B 02 0 and AHI" refKey="RPIT/*XCBR*.Pos.stVal" stdref="" />
- ISR ) 85 43 ik

*GOINGGIO*.DPCSO.stV:

AT AIDCAC 43 S
ek IED#1)4 CON }
i FIZIILAL
SCDRFATHR PL2201A: 220kV e

TEDRTTT CHELEUNS
Hithe IED 5 R

3 DURCEIHR
BB $A et

110 kV——R Rk ek
10 kV——HLRESF B

TED S5 HERDCRCAS SH

- PL22and A: 220kVEREE 5 prod0IA: 220 KV AL
Pl Rt )
PR IL22and A: 220 kKVAHflE ———————> IL2201A: 220 VAL fiEE AT
AUALE
559

HE I RO AL

l ER

PL2201A: 220 kVFFHZAE (SCD)

AT BRI EAM  ———— 220 kVAFFILR (R A/IT R 2507 HTWIa

TANMTE B LB —————— 220 KV FILE {4 A/ITE 25 6 FTWIb

-

& 3 EEHE TR
Fig. 3 Match process of virtual circuit

1.4 1SR E R BIRTT A
BB VL FC A5 T LA BAR D IR



= I
ks, &

B REAR LG SCD SUIFREIRIE 1 3 A B A BRI - 109 -

1) RYEMEHT SCD 1521 IED #1138, e Aok
i IED,

2) MU IED & . IEDname A2k )5 3
iffy 72 IR LA (1) TED

3) MRk ik IED A F1 IEDname fiff 8 FHR
SCAFIAME A% TED.

4) FRYEARR ST A Hp 232 TED 1) s 1 3R A 5 |
A BT SCD 1A% 2% -(GOOSE 1 SV).

5) FRPEAERR SCAE BRI TED (6 R i 1438 0 5 |
FH 44 B2 8 SCD HIEaRURE S T-(GOOSE 5 SV).
1.5 EREBRER

AR R TR 8 RN A G R T ) IR
SCD [ iz ity LA AT UCEC T, AVCHL b 1) 3 22

SR
2 LM

2.1 BRE5EH

RE L% H B AR R AT RSP 6 Qt 5L
AR5, I b i 1 AR AT A B A
B, FP T LA AT I AR ) R b UC G
BEBCIEATHE 0 I BR AV e, AR A AL v
Kl 4 Fros e

A

\ Bl Mo \

\ A B \

HRER R

FHiGUI

i C A

QUETTSLIN 7

4 [EE B E R
Fig. 4 Automatic generation of software architecture

for virtual circuit

2.2 BRI

BAF R EOFEUI R AR, Bl gk
B, FERERAERLG . R RER s RN VL OB
AT BRI P S, 5 R BT A 5
(AR o K2 S 1~ DG CASAR A R S B B DL BC R AR
2o WS R, I D SR R S T
HEL BB SRR AR S, Wl s .

1) T HE SRS R[] e ASAR 2 R P 1) 2 A
fa, EHERRAEG A, WER DY TR, WIE
B BB AR .

2) B G5BT R i1 UL SO AR A A A

7 [790E - T 26 ROSE  AUED  GMER  ZEFR
= ==m »
w0 © g -
- ®

E

mecpen = EEcERz M

5 RimFEEHRGRE
Fig. 5 UI of matching virtual terminal

AN SCD IR AT Xof Rz [P B ASARE 1) SCA- A1 LUK i
T ULECRERRN SCD Xof [ (R B S 44 52 A%

3) J s R AR AR P S I ORT R ] S AR 1K) e 45
fE, BERREAOIERMN, K MVC B
BHEIEAE, 7 AE S P g

4) R RER ZALT N SR Gt i UL B A
PO FE R4 1, SR HIIAF] IEDname X
BRI RELLAC 2, BERSRSIRILAC R TED FiAK;
KIHEE RN G| 44 S 7 (0 REVL LT 30, RSN
i DG I 2 K o1 o

5) it e VG PO AR B A 0T 1 i 1 DT PR ASEAR R fié
Hr+ SCD f#HT A SCD K dm 1tk ILAC, b ULk
GAp P ARIEE A VS NITPEWEZINe

3 TITiENHA

TE R ity 1~ A2 ORI DE B R A 5 N SE B TRE 220
kV AR SCD R (1) M (Rl AR, FE A
R SR IR e 2k 72, AT CAT HE R 1 E Bl U R
i, WK 6. B 7 R,

3.1 HABARRERE @

220 kV FEAIAR[R) 220 KV DhIE 1 45, R
K-belyRE, kA “220 kv ¥ 1 L&k A7,
5B ARH, WA K “220 kv ThHE 1 LRk
R4 B”, A BILEMILECL a6 B &R

s ez
i e [ 12203AG30KV S EIEE AR

6 EEFERAE)
Fig. 6 Matching result (A set)



@ ERIEF B R

wanvEES

1T ERERBE)
Fig. 7 Matching result (B set)

WEER A £, WKl 7 BiR), wTEURIIANE) R
Ve, AIUERUCIC IED MG 158, B —Em
Hegerk, e b N ERREAT S e s, wiae
i 5E AT S AN )R TR
3.2 SCD X EimFiELk A EH

TEAf AR T SO ) DG 7 2 R 5 SCD 3
—E, WK 8 Fran, W IEMUCECIN ERG, W
TEIERRUCES, 25 R,

P =S FopeE
= 3A2200V S LEEEIREIRA =)

0E0030

EEGH

=y [
TS IR ETW

w; T
T
me=an

8 EELZER
Fig. 8 Matching result

Kl 8 g — AR ILEEA IERM, 2 HER.
GOOSE 4 1) “ Writk 4 7> AHBk A7 TWIa” 1%
£, SCD N TED M iy ¥~ ¥4 8 5 B AN — 2,
Jr AAVCEC R

4 Lig

BTN SCD ARSI B 24 )
WEFL, ASCEEH Tl T B AR A 1 B2 P
ENERITTE, TR T e B EeR, HET
JE 31 ARG RV G i i F B UL RCAAR %, i
BT JE LB SCD AR 2 1] s . 2 455 46k
R A L R TSR TR R R, ATk
MR PR, IEN AR B RRE, a3t
el T A S IO BT ) B B R, T AN Sl I
N 75 206 fedig 16T —— 4%, [FIINHRIE T SCD
SO IR BB AR HEA FHER I, KK E i T ARG
N G AR

S5 30k

[1]

(2]

(3]

[4]

(5.

(6

[7]

(8

[9]

Wi R, BRE, BTR, & B EeRub IR & K& 41
[7]. K, 2015, 44(11): 10-13.

YANG Xinmin, CHEN Feng, ZENG Weidong, et al.
Concept and structure of intelligent power stations[J].
Thermal Power Generation, 2015, 44(11): 10-13.

AR, ERA, BUMEE. SO AR S TR [I].
IR, 2016, 45(2): 7-9.

GAO Haidong, WANG Chunli, YAN Yuping. Discussion
on the concept of green intelligent power plant[J].
Thermal Power Generation, 2016, 45(2): 7-9.

BO Z Q, LIN X N, WANG Q P, et al. Developments of
power system protection and control[J]. Protection and
Control of Modern Power Systems, 2016,1: 7pp.

DOI 10.1186/s41601-016-00212-2

U, R, Xiged, & AR MWEARE RS K
JEEHATF[I]. BRIG ), 2015, 43(10): 1-5.
LIANG Shanshan, WU Jun, LIU Dichen,
technology system and development trend of smart
grid[J]. Shaanxi Electric Power, 2015, 43(10): 1-5.

[ X L 2 ] R A L R 3 I Q/GDW383—
2009[S]. 2009.

State Grid Corporation of China. Technical guide for
smart substation: Q/GDW383—2009[S]. 2009.

FEL R LI 2 ) LR I 2 ) O T R R e A L ol —
R ARG BARARHEA S BB SN[ S]. 2014.

Bk, wd, Rigis, S Ry SCD M HIEAY
SEEMGTEA[T]. B RFER 5HH], 2015, 43(22):
107-113.

YANG Yi, GAO Xiang, ZHU Haibing, et al. Case study
on SCD application based on demo smart substation[J].
Power System Protection and Control, 2015, 43(22):
107-113.

HUERY, @, W%k, & BT AR SCD TIRARS
FESAGTI K RE 2 W N -T2 M (0], ) R IR T %
i, 2016, 44(14): 136-141.

CAO Haiou, GAO Xiang, YANG Yi, et al. Analysis of

online monitoring and intelligent diagnosis based on the

et al.

full model SCD secondary system[J]. Power System
Protection and Control, 2016, 46(14): 136-141.

TG, HOKRE, bk, 5. Rl il
HIF N ARG TAACHE AT, W RGE R 5 5
2016, 44(6): 111-116.

HE Zhipeng, ZHENG Yongkang, LI Xunbo, et al.
Visualization research on

secondary  equipments



EAC R SCD SCARE BT #% [ 8l B AR B A S

- 111 -

[10]

[11]

[12]

[13]

[14]

simulation training system for smart substation[J]. Power
System Protection and Control, 2016, 44(6): 111-116.
JiAk, MERAC OO, S R REAR L e g T
(PR T2 H1IE, CN104318006A[P]. 2015-01-28.

[EE AR W7 S e U P
REWIUE LIN]. IR ABME, 2014, 38(12):
3328-3332.

GAO Lei, SHI Hui, YANG Yi,

implementation  of

et al. Research and
file
management system for smart substation[J]. Automation
of Electric Power Systems, 2014, 38(12): 3328-3332.
R, KRR, LT, & RS SCD U
F ARG e AT, B RE B3k, 2014,
38(16): 105-109.

SUN Yimin, LIU Hongjun, JIANG Jianning, et al.

Analysis on completeness of substation configuration

configuration  description

description file control strategy for smart substation[J].

Automation of Electric Power Systems, 2014, 38(16):
105-109.

B, |, 5k, 5% AR TR e

PiFCRI ARG 5T 5 I [T]. BRIGHLT, 2015, 43(7):

92-97.

MU Shixia, TIAN Qing, ZHANG Ming, et al. Study and

application of intelligent substation digital-physical

hybrid simulation training system[J]. Shaanxi Electric

Power, 2015, 43(7): 92-97.

KA, SEME, KT, . R TR
e A LA NI TT]. Ry,

63-66.

ZHANG Wei, GONG lJiaolong, ZHANG Huifang, et al.

Study and substation intelligent inspection robot based on

TR HE
2015, 43(6):

[15]

[16]

[17]

(18]

visual navigation[J]. Shaanxi Electric Power, 2015, 43(6):
63-66.

[ K B 22 7). Q/GDWIL161 LRk (4 M il 345 8
WAL RS : Q/GDWI1161[S]. 2014.

State Grid Corporation of China. Standardization design
specification for transmission
auxiliary equipments: Q/GDW1161[S]. 2014.

FE PR 0 A ) AR By s JFIEE PO BT 4 R REZK % DR
S B HEL BT TS . Q/GDW1175[S]. 2013.
State Grid Corporation of China. Standardization design

line protection and

specification for power transformer, high voltage shunt
reactor, bus bar protection and auxiliary equipments:
Q/GDW1175[S]. 2013.

[R5 H g A 7). 10 kKV~110 KV Z2k G4 S 4l he 5 b
WAL B IE . Q/GDW1766[S]. 2015.

State Grid Corporation of China. Standardization design
specification for 10 kV~110 kV transmission line protection
and auxiliary equipments: Q/GDW1766[S]. 2015.

[ L 22 FL 10 kV~110 KV TSP Sl B e B AR
HEAL B SE . Q/GDW1767[S]. 2015.

State Grid Corporation of China. Standardization design
specification for 10 kV~110 kV component protection
and auxiliary equipments: Q/GDW1767[S]. 2015.

#s HHEA: 2016-08-17;

{&E HEF: 2016-10-28

1’E%f"eﬁﬂ*

& 1962—), 5, KA, AR, HRTEH

BaS ‘\;

AP RUECE 3 &L

(%48 £H1)



	DOI: 10.7667/PSPC161326 
	智能变电站SCD文件虚回路自动生成技术的设计和实现 
	Design and implementation of automatic generation technology of SCD file virtual  
	circuit in smart substation 



