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Process level application scheme in smart substation
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(XJ Group Corporation, Xuchang 461000, China)

Abstract: The process level is one of excellences in the discrimination of smart substation and routine substation, but there are many
controversies in its realization schemes. This paper expounds the concept, composition and basic request of process level in smart
substation, analyzes the excellences and disadvantages of process level representative framework modes, tests the mode of three
nets-in-one and gives a concurrent redundant scheme based on IEC 62439 PRP which can distinctly enhance the availability of

communication network. The study of this paper has definite direction meaning for extension of use of smart substation process pevel

technology.

Key words: smart substation; process level; merging unit; smart terminal; three nets-in-one; IEC 62439; PRP

HIEIS 2 TM63  SCHRBRIRE: A

0 35

IEC61850 K He 42 Hi vl H 3L R e 00 by i 4%
7 BRRZ . SRR =R . R R AR
ot D) AR LB R 58 f 2 (RSB
A MR AR Hinl, B REAR r i ) R 2
AT RO R B R o T R ANRERT 2L
BBy, A5 EAREI AR oA, [, WREBER
M T REEIRIGIER, B 7 A DR, JEsen
Py ArEEVESEOSR R, Ak ORI B P RE AR
FRRMT . HAT, AR rkEUb . I a4,
FHRTT R AR TE 4B ILIR, B2 MK 1 224
RIEEPE DS TH A A R B

ASCEE A HE AN BYE, SR T LA
WIFART 5, FFAHTTIE T IR

1 TEREEHER5HK
1.1 T2 E 08

S G

1674-3415(2010)21-0001-05

B HIE AL R AR =2 2 M )2 o0 A
TR M 4 R G se B, WREN TRIES, &
RGBS IR TGS A I, RS RIS TR A
PR W B AR il 2 AT T SE 2 AT LS
HEICRAETNRE,  SCIUIEACIR A B AL R A0
N/ i,

BRI, AR o sk (I B 2 K38 4 ThRE
TRRLFE S, AR A/D #e. JT R
WA, HINIE SRS ZE M7, EH
P A sl R IR SR AR 7 . VA 5 RS I
Sk R IE RS VE I RT3

R R BT Oeermfs X, HRS
KRG (SMV) 1 GOOSE {55 EE .
1.2 SEEBMIK

A AFEAEAS . Wi et BE e, Wi/
HoL PR L JE A A8 — e 0 S L P e R A e AL A L R i
ST e TR

FEOS FAL G AR HL Y, AR UG —. IRk



0. e N EREY B EH

R AT BRI, — R b 7 U AR I
AT AU R, BREM T RBUR TG R ik
# ZERHE TR 2SN GOOSE. RAHH
AL T (5 B . XU AR AR TS B &
WRAZ L LD R AT RS A shAMdE L
LARRE IR IR BN ES, 4
L) RGeS A G — Wi 10 4 58

2 HIERREREK

2.1 REEEEHIAEX

RFFAE A 2 A8 Ll H ik REEFE 2 SR b
FIBAEEEANR, BaeR b fE 2 FR K%
P A 7 QB AR . I 2 18] PR SRR
HAEY R o RAER S (LB RSO itk
B AR S SR, B AR AR R 0
AR S e 2 R o

X RAEAEAL (1) LA R ER A«

C1) WA At 2 oK HL S i R vy (1)K
FEAE AR LS, R R ATHEH AT 35 4584

(2) HR¥E IEC61850-9-2 tnifkiE S, KAEAEAL
FLOEEF Ty BN RE 2 4, TR 2 OR . D
W ESERENSEIF I HEAE, Sl
EAEHNRBCRFHERE S, DASEIE B, AN
WIS AZHAHA G AR AR B VLAN AR
YRR ASE T DUA R 7 1R AR i 0 2
Mg fm, fERE, R 2
BEEERFE, WO s, SR R0 N bl R e
9;}%[210
2.2 GOOSE LAY MR

GOOSE &~ i [ 38 FH 6F 52 (1) 48 H ik S 4
HILTRATAT AU, PR RN AT 5E M AT A 4
HH TR 38 FH 72 R Sty A 5 A T A DA TR ) 5 i
5, DU I AR AR X 5 R 45 %1 ISO/TEC8802-3 i
1] E0] 1S

BREAR il rh GOOSE fli4s L T4 e —k
Wb RIS R R ORI s B 2 TR 1S
LS, BFE kS W S oM 4, GOOSE R
XHFEEARBARAEREE. A TELREES
GOOSE ] F T~ R4 ok i) & H B4R 5L, W 20 M 2
I TR] N ALIE 2 H A3, R er S s PR sk e v 1
— W ) AN R SE, R SRS S IR AR
ZF 4 ms LANES,
2.3 EHBETEERERNEREKXK
2.3. 1 BIFHIGHIFEATR

A B0 RN R H IR AR N L
FE AT I TR AH SC 4L A AL BRI BB G, A2 ET

T AEEES , N ORIP S Rk 4l
AL RS R HLRRT F R PR, HE =B )
eI/ A I 2 A MU s M SRECH )
R AN R BEINAE,  IF AR & I E s i AR
Gk AR S RN R mE T DR — &
% & 1R F R B T RS R A -
EE R 2 R AR R R I, YR
AT DU R I — AN, AT U — AN
S ERLTG.

ERREAR s, ARG B S gk LR
PR E AL, DRI SR L T AR IS a5 TG
YEfERS, TCR PSR R SRR . o™ R A
TR PRENIE, FIRAEN. T K. ¥, 2R
K B e LA i A5

B IF TG [R] AP RN Ry i sk Al HAR
T

(D HIFHICN REE 21 TEC61588 54 B i[A]
RS . RN T AR, F R UE
K H TIEC61588 V2 %f I 753K o

(24 FF H 0 1E 8 1 DL 10T B R B 3 4
+1us, SEINKS IO E AH+4 us,

(3) MHMBFEDAT 5 R LN, &IV IR
FH A SR A T 53 I o 22 S B ORE F5E 3 A2 R) 20 LR I
KAEAE S 1 [ 20 bR IR AL “ SmpSynch ” W 4
TRUE. 45 IAS AL [FD BRI, SRAF(EHR
R E S ARRAL “SmpSynch” k) FALSE.
2.3.2 FRELu IR AR

FReLu e FE R —EE R, 2 b
—MEIReAE, e E IR SER:, 5%
P WA IR T GOOSE LR F i
e, SRR (e B RS, I, FAR
B MM, ISR, R AE L Ih T e
FE P AR B P MBS B TSI N, S e P A
TR I, 2B FEARBT P SN IA R 1P42, ZEE
FUAAEIN, P AN IR F 1P40.

e 2 1 B ARER AT

(1) N2 FFLL GOOSE 7 :NHEAT A EAL 4,
GOOSE 15 FALFE I IE R /N T 1 ms.

(2) W H 4 GOOSE fir2idsk ViRe, skl 2
GOOSE fir &I %], GOOSE iy 4 K f i 18 1 I
ZIENE, JERETRAL AR k.

(3) 7 e NV A F B RRIE hRE, =
FFLL GOOSE 77 A AL — I & IR B, R
Bk 3 k%1 GOOSE  MTHHIfr 4, Szl
X IR A& TR S5 I T B



VLS

B REAS Ll IR 2 T A 5T -3-

3 ZHMHAERERAR

3.1 EMEREAE

KTTZELL 220 kV 2R EE ARG A 51, K & R FL I
AN KA B SR A BT, T
Yy KA 0 TR i B B R AR AL B ) %
FT3 # s, IRl e &80, WidFE
IR LR TEC61850-9-2 FrufEds: 2 1) b 2 547
PR B Bk AWM. RGELEHIE WK 1 TR

c — >
(T
e 1| ||
P T A
] LRI Tﬁg
I e B
EEZER= YeoF l T%g_
l Y

BT 1
1 SERAEMEREEH 220 KV LR IP AR

Fig.1 220 kV line protection scheme based on electromagnetic

transformer

AT, B RGHT 1EC61850 FrvfE, i
PRECEAL LT WM HIEERAE, HIEZL GOOSE
Bebrigk a5, H A2 GOOSE M 2% 7 2 5 i i 2% 2%
R EAW . AT R A TR R o i
B, 7T W RR ok R R s S LT A
FEDS . BRI IR IR S T RSN
SLORPE,  FLH R T B P VR ) S AT A
il e

PEAN, TR . FR R AR
SECEAEER AR, AL A N R
PR AN
3.2 BFRERBEREMAE

ATTZELL 220 kV LR E LRI S AR He g PR3 Mo,
Uk AE IEC61850 AnvfEdbati b, t KA T
TREEGE, FHATFERER G, R ERAE
4k B AR HH 2 GOOSE 175 JBCR HH A6 AL B
KEBk, HALARSE f AP Cnskik 240 1 GOOSE
5 REEEAL TR M A, Horp gk v g
AH O B RAEE HOSCE S R TEC61850-9 8% IEC
60044-8 FrifE, R ICMAEHET GOOSE Hhill. Bt4h,
A4k F AR R I B 2 RAEAEL AL i 9 2 1l GOOSE W
WOEAMOINCE, HIZHESR NN . RE4,

Rt 2
WS B S —P
‘g it GPS/EF EHLA

F
J

T
WERS WA e

GE
{GPS/JIE:;;;J;HLB { i | | Tﬂ

MMS——[ Al '
L ORe L IR
s
TR EAR LRy
P
L 1
e R
N . BI¥ £ > GOOSE
AR EIED AR- . ‘ | IEEE-1588
— T EE AR
U 2 X B Rl B .
— il 1 bR
S RE AR ot etk |
JE B iy i ! '
ECVT SW/CB
KRB

2 EXEREERE

Fig.2 Direct sampling and direct tripping configuration scheme
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Fig.3 Three nets-in-one configuration scheme
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Fig.4 Three nets-in-one network mode
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