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Non-intruding development of automatic test system based on IEC 61850 edition2.0
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(1. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China;
2. NARI Technology Co., Ltd., Nanjing 211106, China)

Abstract: In order to solve the problems of low testing efficiency and safety of the two circuits of the intelligent
substation, "non-intrusive" concept test is introduced. Based on IEC 61850 second edition standard and automatic test
technology, non-invasive automatic test system is developed. Firstly, this paper analyzes the secondary circuit testing
principle and objective, then describes the key technology of "non-intrusive" system. Finally, combined with the actual
operation, it proposes the introduction of a "non-intrusive" concept of security scheme and testing process. Through
non-intrusive type automatic test system of intelligent substation secondary circuit testing, the realization of the project
site does not change the station device configuration and physical link, namely, the completion of the testing work of

secondary circuit significantly improves the engineering test work efficiency and intelligent substation operation safety.
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Fig. 1 Structure of stimulus testing
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Fig. 2 System structure of non-intruding test

2.2 WRFERHED FLR

WX R GEHARIN THT RCP AR AR AL
S AE 53 NS X S K7 X AT I 218 G SN 70 5N
AR« ARVEAC R AR I AR e
TS WA A — 7 I SEHL S R B AT AR
RN T IIRE, i E ) A At n i
Jih, A SIERECAAm N A s 53— S BUAE R A
TR AR AN TIRAH G AR5 iy A TLAR A G Y
IR o AR A B Sha AR R R A
BRI H PR AL, 2 S N S A A SR
Ak, I3 i ST AR B R AL, P
(K153 S LR 3 PR

HF IEC 61850 5 A A A IR S 1wkl - 145 -
WA L0 1B | WA BBtk | MBI Bk
fedeie iy WA T 4 AL
WAL BB

WABH | BFEGMACR | WS | oo
mrme | mab | mmpg | RITERR

TRAPREE | | A e

Hoamest f

e S'El

3 MK ARFRARRK FR
Fig. 3 Relationship of testing system module

3 HAREKI

3.1 Mk Ap S F0¥IRim O 2%

e A A BRI Ay 2 LL GOOSE 4R 3L
B S A R, A T ST A 41
GOOSE #3¢, A SCRH R A kik. X
ek N AR G4 GOOSE #R30, Wil (s itk 2
APPID i 38 R385 W J2 ConfRev Btk A 24 il
Ry W BRI S s S 5L
T APDU i, A4S x N AEH dsCmd Jo
FZNBFAAEMG KR, Wik dsCmd o4 b g v
HEAT I, ey & AT 40, CASE RAH R
RIH .

TR AT ke 3 g 2 L I R 36 oty 11 5 R A o 2
B IO 1 IE R K R AE TEC 61850 5 —fRBvE
HhIFVR A AR . BEE TEC 61850 55 AR Ju A HEH!
X553 [ R AT 21 T 95 kb o 75 TEC 61850-6 %F SCL
WLt E+ PhysConn JGE I I T 5% iy 1 g o5 Al
POeer e, % PhysConn JGZ A Port Al
Cable JEMEHEATE S, TTRFEE (1) AT G,
RIAI#E—4~ PhysConn JGZ 455 ity 14 5 5 i
B CETHE RS -

3.2 SCL &8 —E%3iE

t T SCD B 1 i R o &, NI i 24
SCD K56 T H A 34 I AH S IR 56 Th g 45 i st
X B IR 1, A A A M —— AN LR
[l cable fEAH A3 E « BARILAT ) SCL Schema 3L
L xsd WP EA, A RIA S QR HTER
AL AL ROCR, hlnfE—ME20R, f74E
PEZT RS, {BAEKIE IEC 61850 FilfE ELE XAME
B A AR ok R EA 7 T Ak, GIA
Schematron #30iE &, % SCD XXf-rh 1= BiE Xk
1T B R A LIRS 2 o Sl AE XSD U MR T %
xs:schema, 7EH xs:annotation FIAHFSSS & X i)
xs:annotation "P¥5 Il Schematron H)Ay & &[0, v 44



-146 - ® LRGP B R

ZX[H) ns JCHEARIREAERIT pattern, AT LK
Schematron 1k A 2] XSD XfFH, 55 Schema FiII A%
h Ak, SN SCL B SR — S RE
3.3 Mikiitz

DR A T A o st 4 e A i E K P 5 T
a5, MR PIRFER 2 T R AL, Rl —
O G134 I SR v R [T s | N T = S W =
B AN IA] it 2 v () A Al 0 ] e e 3 4 4 Ik
B, RIS R i R R, i S R R
FIHABAH CHEE A T, SEIARR A A 3L

ST P A X6T (] A 000 a5 3k s i 2
KM B R BEATEe A, S RE T — R
N e 2845 2] B U s SR K A o It i
A R A [P R 3 i 2 i RN A e 2 v A5 5 e i iaX
RE i R 2 S H 2 T GOOSE #lc,
BEEAEWCE 2 AR S EBUE AT ) GOOSE
o, I HAF IR RIE IR T, ok A&l H
AR

15 Al e e E A B RS2 S5,
5 AT A AR A Aol ] B Py 2 A e g 5 LAt
I G ZR s MR e e i Rl Y, 7
AR 5 P9 R ) R e 197 A 75 5 A . PRk
VI ZEARR N, A5 HH R s 5

EMRRE R 2 Ja, WA A e 7 R IE a2
TE N [R ik ve EE ARR AR L85, SeE bl
R AR S, PR B A IE T AROCPRES .

DU A 5 A e £ A 3 v AN A S
TEE A B FE WA 4 s o

Il il 5 1

Kt

I T
E 1 S
|
L WA R
| i::>f£&ﬂﬁKmGoomﬂﬁI
| | RREIR TR
|
|
|
I
|

|
|
|
|
|
|
|
J

1

>
»

1
NI P i AR i 2

Wy 4 2
A R FH GOOSER 3L

T
WO A T HCR 4|
|
|
| RIEMRIH

I
I
I
I
I |
I NI i RN X 2
! }

I |

: A BRI E R
|

)
goame |

|

! |

I i S RI% B

| > 55 92 3% GOOSE| 3

|

|

B 4 RiXimS5EWiRRZ B2

Fig. 4 Sending and receiving interactive process
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