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Research on technologies of secondary equipment collaborative automatic test in
smart substation
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(1. Xiong’an New District Power Supply Company of State Grid Hebei Electric Power Co., Ltd., Baoding
071600, China; 2. Wuhan Kemov Electric Co., Ltd., Wuhan 430223, China)

Abstract: In order to improve the efficiency and correctness of secondary equipment test in smart substation, a
multi-device collaborative automatic test technology based on standardized operation instructions is proposed.
Firstly, based on the relevant specifications of smart substation, establish the basic information model of smart
substation secondary equipment. Secondly, according to the expert knowledge, establish the general module of
secondary equipment test , and the general module configuration generates the standardized operation instruction
of secondary equipment. Then, instantiate standardized operation instructions based on associations between IEDs
in SCD. At last, multiple relay protection devices are distributed and test instructions are issued synchronously
by mobile terminals to realize collaborative automatic test. The result of example verification shows that the
technology of multi-device collaborative automatic test based on standardized operation instructions can effectively

improve the efficiency and ensure the correctness of the secondary equipment test in smart substation.

Key words: smart substation; secondary equipment; collaborative automatic test; standardized operation
instructions
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Fig. 1 System architecture of smart substation secondary equipment collaborative automatic test
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Tab. 1 Secondary equipment model information table
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Tab. 2 Secondary equipment terminal library model information
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Tab. 3 Typical interval test task list
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Tab. 4 General module and test task mapping table
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Fig. 3 Construct standardized operation instructions
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Fig. 4 Collaborative automatic test process

RIG, AEFuilRSS & B md A, HAR
fRIEDRAL, ZE S BLIHENZ, DAY 258
A W A4 I EDAR S 55 5

LR AL, RIESCDHRRTRIERK &R,
e /N TR B R TR B R & ED Y AS 30 4E 55 1
HBA AR R AR T 15

BRI G, W2 & 46 R IR S [
be b % |ED I I i A8 £, , S 3 2 dinodi il e
LM 4 15 & Ak L R AP IR UM, #2326 v A1
i IR 95 2 2R BRI R B P B o AL VRl 45 S 5 DA B
SCDXC i, SEBIfEArMELEL RS 45, PRI
(SR 4R .

4 THEMHA

PEHLAE220 KV REAL G, NRIEUEAH A
T Z W R EI52H220 KV 2 a] B A 06 0 A 4
ZonEE, AR RN, B 3h £ v i T £
P 2% 22 ] 2% 22 4 3 B S B N W25 AH % . 3R 4K
CR AP Lk b il B AE 3 R i 55, Mo,
2k L R 7 0 K (S0 1 i R 4 2 28 B PR 4 e 0 i
i, A R O R (S 30 PR B 4 2k B A T LT
TN D 2 R R P K (S 2068 o v B 4 2k i

2023578 - i bl | 19



RRAWHE |

Application Research

RE £ i B R . 36 4k i OR 47 U IR L3l 1 Wi Fi
5% umtfiE, it gd, adiinEaes
BN Z R ST, B T IR e AR v T ] B A
B = A IMMSHE SCFIGOOSEHR LAk, A A% Ml £
SRR SC. REEIER, AHARERE SRR AR
BEE A {R] B 10 2 SR B ol A W 255, PR TIE T IR A
Zatk.

R R, REgE N Ol i 7% 3h £ i 1 il 4k
HLER P IR L L/ 2/3 [ 28 I 4R . 4k A R 7 IR

BEIF IR, 24k A PR AP IR S0 20 ) e P SR A, 452
LZ Bt d b, 2 R AP BRI B & JF 80T & AT
B RA, Bk IR H 3T o Bk I 4 S 20 0 N IR 2%

iR s &, AR 55 A5 Yo B Bk 4R SO
3% 25 gk L R Bl R AL 17273, 4k A OR A7 R X
20 B0 Bk ] e ST, {5 Lk AR SRR 5 AR LR
70 503 W B B ] 4R ST, il e ban r B AE
T, AT B EE, gk R IR AL R
L3 % 6 ) 410 SC O, AR 6 1) 41 SC B 4K H R 47 0 T

R B SIS EAESHmEES. {2135 tH IR &, & BAS LS 2 48 B 2h 48 HPE 1k
ARSI LR B% R 47 B B e s 4 1, RIE T4 — &5 2R,
b Yt
MMS-A |
Tl 2
R] b 2 ‘
AL B B T TR B
| %;\$% ot \ A | EREZR\  mgy BRI
TR T \ — MR e
e e e Y NP
A 5 B e M Ei;L _______________
Wi
) FAbHEA M
Foaheens

El5 ZEEfEhERMEZRETER

Fig. 5 Line interval collaborative automatic test wiring diagram
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