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Abstract

In order to reduce the difficulty of debugging, improve the debugging efficiency and the quality of
projects, and shorten the time limit for debugging of the intelligent substation field, a visual au-
tomatic test system is proposed in this paper. This system adopts the design concept of modular
interface standardization, and the test process is layered and classified to realize efficient closed
loop automatic test. And then, aiming at that deep parsing for SCD files, the distributed layout of
IED devices is integrated to display in the form of topological chart, the situation of virtual connec-
tions between devices is materialized to display, and the test progress and intelligent configura-
tion are unified to manage. At last, when the system is testing, it is able to realize closed loop au-
tomatic test and reduce test difficulty. After the test is completed, standard format test reports are
automatically formed, which greatly improves the efficiency and reliability of the work.

Keywords

Digital Substation, Visual Automatic Test System, Loop Automatic Test, Modular Interface
Standardization, SCD Files

HREX RN AT BEINX R ERY

% &, i, ZEF, AEET, K OF°
N HL AT PR ST A R TR, WS
ALt A AR A IR A E], b

SRR, L MR

Email: *zhowhongjun@126.com

REFE

CEEH .

SCES| R, MR, TES, FEE, B el i B s RSB ST RIRE, 2017,
5(4): 261-269. DOI: 10.12677/jee.2017.54032


http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2017.54032
https://doi.org/10.12677/jee.2017.54032
http://www.hanspub.org

e

ks H B 20174F11H24H ;. FAHEM: 20177F12837H; KA H: 20174612 14H

i =

X AR R B I R R R R B R, AR A B R R T —ETL
HIMRARL . %R RAESRE ORI B, BEEES ESR, SIEBER a3l
ko £FXTSCD (Substation Configuration Description, 23 R4ECE ) SCAFATIR B AT, T DASE
BLIED (Intelligent Electronic Device, & fEH T &) BN HBA R UHIEHERNER— B ER,
KRB RN BIERFREALER, G—EFHEIREENERILECE. WRR 688 LI B 3hll
i, FRRWERHERE, WHRSERUS B8 B 3B AR AERE S AIMRR &, RRHIR S T TAER A oy St

XK ia
Ry, AAESITARS, MBS, BORE DAL, SCDICHF

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§

BT L DA R 1R A 18 B AR AR AL IR (5 DL AR e L S Th e v BRmli[1] [2] [3], JFi¥
1 1EC61850 brifkidt4T % Ak, B4 SVIGOOSE #f SCrEd B A oM H, 25 BRI A2 A bR 1 8 ML o)
BRI, 340 T B IS A SO — eI om0, RS R MAAE, X ORRIg N T I i T
VERIAEEE RN TAE R [4] [5] [6]. H Aireh x4 fe A% sl Y ARG M4 225 B 10 W D Re K O 30 ) K 328l
T EBNME, R T I A R TR B Sl A AR T 7] [8] [9]. I I HE s B A ]
AL AT S5 TG, AMNSE T B i A AT S, 58 5 (I A Gk Bl X AT 55 1 3
fi#[10] .

AR R e AR H s nT AL B BN R A AT A SR, ZRGR A WA B B [11], sk
BT SR E . MR T . A IF 0T DL R B 2 i S B AL R, RSN T AE TR T
% |ED 2B ST Re ML 5 E B, JF5In T 1ED B4R BT 75 A OCEL & . & AT 450K
BRR R Be2E e 11 o X SCD SCHFEATIR BERRNT, 16% 1ED 2% B nl AL R I EEA b, X% TuiiX ) g
BEAT AR, IR RIS AL R D RE BT AR SO B B BT %6 . BT E R I B 3N R St R v IR
DR A AT A 5, IR AR SRR DA S AR R A% A e — S5 6k 5, 38 T AR TAERL
e AR TR B RYE T Ho i kg =X
2. RIS RGHCE SRR

4k 22 45 c B A4 (substation configuration description, SCD), SCD SC-4HIAR T 2 BE AR HL ik N — IR R GE
S5K . IR IED WA B AR & 1ED Z IR 0 R, PLAS HARAR sl AH OCEX45 B . SCD ST
WSS IEC61850 P IbrifE, SEBFHIRS IED Z MR, TR REAR IS BN — DI RE e %
(A% B F Bk R S [12]
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SCD CF A& 1 Axuti T A A RE SO P B A5 AN S Bt (5 224, MIH] SCD SCAFx B ufi % 1ED A B 1Y)
MAXBEREHEAT T A4 . 56X SCD SUAF#HATIR A EIT[13], RICEHME RS, A B & 48— briEls X
HIBEELAS S0P DLt Rl I A, (RIS R RS 1ED i & ARG R RBCEE R, Ot 6l i
A1, SCD SCAF gt A 1 js

2.1. SCD M HHfRATHESS

SCD X1 VIR JZ IR A 2k Sk, 588 B S Header. Substation. Communication.
IED. DataTypeTemplates Fi K#B4r2HE, % HE &304 Th e A4 523 il 0t FL AT b, SCD SCTAR# 45 44 ]
w2 78,

7E SCD SCffH—A~ SVIGOOSE i SIS Bl B AL HE = ANH64) . #iHilH 241 (SampledValueControl,
GSEControl). JB{5Z%$(SMV, GSE). #¥#i 4 & (DataSet). il ELxf IED ff) name. i il £ fK) name. LD
IS4 44 inst A% B name #8215 1 I B UL ) SMV/GSE;; 3 bb X 2 Hil B ) dataSet Jm i A 44 48
DataSet ] name #k | 5% | e JLAC ) DataSet.

SVIGOOSE [175] F ik S 37 f v T2k i AR W1 R« Inputs 5 20N AAE—4MB51 . M4 %51 H s
SEFF) iedName. Idinst RJ 3% FI4MEAE 5 TR IED AZ 4144 LDevice, ii)Jji% LDevice | FT# DataSet

| SCD 31 AT 2 7 |

Figure 1. Sketch map of SCD file analysis
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Figure 2. Tree structure diagram of SCD file
[ 2. SCD X iz L5 [
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4 H, i Xt Idinst, prefix. InClass. Inlnst. doName £ daName R % 2| UCIC ¥ 446 H - B iZsh
HEI 2 BT 48 1ED FXTR) SVIGOOSE #& il Bt AR E 4 H, E Bt T2k .

2.2. SCD XHHIBHTHA

K FH )38 4R SO R TE(MMS) Y C 8 5 9w E 3% 11 MMSLite 975 0% SCD STH#E4T T, 4E i35k SCD
SERIRT R, FREUAT AL AR K Th R AR b 7 L H B RS . IREUh BRI T R

1) BERMBEE: % IED BEXHSNGEIEE . WIEE ., Baekin. &5F890%, R name
JEPEE B S B E R, BRER . BRSNS @idxf type. manufacturer. desc 55)& ¥
AT HEECH % 1ED S E RS . A/~ K. IED BRRENE:

2) SVIGOOSE %4k (5 L. $KEX LNO 77 £ T ) SampledValueControl. GSEControl fZ ik, @il SeHk5% &
i [ R BT A H AR 4R, SREEUIE AL b (1 BT Bl (5 B A 1ED (1) SVIGOOSE i 44l s SREX LNO
TR Inputs 75 8, MR ERARAS 238 8 SCD SCIFFRE IR 1ED 25 B R i) SVIGOOSE i B

3) MXBHUE D KIS SVIGOOSE ##iIEL) MAC Hulik. APPID. FT{E IED £ FR. BEEAFR.
FEHIELZE 5], SVIGOOSE #1il. ASDU %, RFEHR. A RVFAEGH MESSESHE R, 50 NI
PP AT R

4) FEBHEAEAMEE: A 1ED 2B 1B H A& BIEENEGN e S, DU BUE S BB T R
Y o BT SR AEE R, BEGEEEZEA TS IED 28347 MMS 3@, FREUH e .
JEAR R S5 ME B

5) WHELu O AR T 5% 1ED 2B S5 E@ e 1P ik E R, % SVIGOOSE 2 il Hufi A\ st
HFTRR RS s 515 B
3. BRETHRMAIMLRIT AR

AR SCHIF T (AR R FL Sl (R T A T 5, R s TE T3 T A 2 R AR &5 ) T L B B . 3
it SCD ST ENT FIMEEAS B0, B AN L uh 254 [RIKG: 1ED 2% B 1 43 #0fi J=y LASR Fh 5 1 1)
LR — i Bor, K3 E 2 MR PDEE S D BAAR R, 8B B, S aefeic &, Wl
BT RERE SRR B SR, BRARIRAE R, 3 sl 2R

3.1. Buh IED XERAMULER

N EES 1ED % B AR T ARG S B WA B AR . Bl nT AL B R ) B bs £ BEAFE DL R LA

1) DAbriERE REDTE SRR 1IED R E A ERELE 3), A REFEMENFEE. &
uiME— ) name JEPEMAS R . R E IP Hihk. SVIGOOSE 2 il e 5 4 1145,

2) B RN AS HL G (0 9R Fh 45 K B SVIGOOSE ¥ B i N it e &2, I &t f 4k R oR
GOOSE M, £ZL 2k 327 SV W 3 B il i GINLSVIN 2 M #2105 SVIGOOSE M & Hi itk 3¢, il i GOUT.
SVOUT # 4 3C K i%4y SVIGOOSE M

3) 4N 1ED % B AT S MR N B2 0, AU SO — et o IR, AR
Dedat BEAAIAAE, USRS T H ) Dhfg

4) TCSEAN RN B H Sl R 22w

F TinyXML AT T B AR AT 4 Hh ) Bl B 245 B S, SR ZIR AL AR B P e g = AT T Ak
. 3 NEEALE ST, FZF A EIEGHE 500 1 56 BUEUCR 56 B %% A8 s T 25 513, Ref T
AT S R REE N TR 1ED MINAE R, RS —A 1IED W& MdS . L. k. 4~
J xS WAES D PR BRI, s . DhREIIAR. R AR S5 A I DA e AR R A A TR R 4R
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frBEEE. FRMEETRE IED Z IR REME, I HIRMHEN & 1ED % B & MR I 0k A\ 5
C1, 32 VB R 4R 0 B s, AR YR 4 AT IED MR EUE B 1 3h 52 R I B R 1 A i, HEA
TRRPATFR T 5E OB TR, B ARObR v % 0 5 [ 14]
3.2. B¥EE SV/GOOSE N H AT R

AR E SV/GOOSE i N H F0 i) WA W0 P B o 214 25 8 oo Py R VRV 4% FEL T T 2R 1
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Figure 3. Substation IED visualized diagram
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Figure 4. Single device visualized diagram
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PR F 32 1] R 2R 200 () AR ) T 4 g SR AR 4 i R K i 1 . GOOSE 2l Bk j iy 15 19 38 SR BB ) R i 1 I 5
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Figure 5. Virtual terminator visualized diagram
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Figure 6. Hardware structure of visual automatic
test platform
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Figure 7. Software frame diagram of visual automatic test system

Bl 7. AT B anil R G AR AR SR
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Figure 8. Haidian substation visualized list view
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