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YR 2 [ 14 i o 32 422 5C 2 R0V [ ¢, DAL R [l
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[ S R A S R AT e I I PR A LT
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TR A AR BT Sy RN T [ B
FEIAC 28 5 B ) ) 8L, A 00T 58 0 s 5 L 3
BT, CA SUHRAR M A T i R DG B
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Substation JER RIS & 1 — KB A RO R W
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SERONHTHE , SCHRL 21—22 142t 1 — A v SR 55
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Fig.1 Principle of automatic connection
of virtual terminators

1.2 REZREHY

R RS E TH (LR R THE)
H B FHIZOT AT HE S 1 B hiE B, RGN #
2. A IIREIN T
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IED E%,

(2) Substation A HLALHECE AL, 1757 2] —
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Fig.2 System architecture of automatic
connection of virtual terminators

2 JEIRTFEERER

n P bR N1 5 (extensive markup language,
XML) #% 3 1 JE S 5 1 45 A58 Al SC A 1) 45 Al tn T 3
PR

PIETIE

R 3 TR
I
H Y [ R Ui TR T [RI R
Bay Bay Bay
\
TR | AR R a2
Secondary Secondary Virtual
Device Type Device Type Circuit Group
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R /67 o I %L1 I A 3 B B e 1)
Primary Reference Virtual Reference
Device Bay Circuit Bay

3 EihTFERERHEN
Fig.3 Structure of virtual terminators
connection template file

MIEL 3 R LA Y, M o 3 e ARy 5 4>
HITR]F& Bay 7 S 4H %, Bay W7 S A& 4 TRk
%25 SecondaryDeviceType 5 5 Fll i [9] & 20 Vir-
tualCircuitGroup 15 &, Bay 5 i@t 1 fos.
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®1 Bay TRHEMEMEREANE

Table 1 Name and content of attribute of Bay node
JRPEZ R RN
mainDeviceType  [H] B N — Wi i) 32 2B A 26 AL
desc HAY [ R
voltageLevel V1] R T TR ) P S5 2
side e HE A/ o e A/ AR
connectionDesc VIR
multiSetProtection ZERPIRE

SecondaryDeviceType 7 5., &5 5 T — U &
PrimaryDevice Y7 15, , 78 1% IR 45 28 S B A9 (1]
PR N —IK & %5, SecondaryDeviceType T3 s i) g 4 Ui
2% 2 fi7n ., PrimaryDevice 5 S B EUNER 3 iR,

% 2 SecondaryDeviceType T EMMEZMREANE
Table 2 Name and content of attribute of
SecondaryDeviceType node

JEEZFR JEENZE

TWRBLA SIS, i IED
RN 8 A R B TR

desc b/ @7 g g SV PUN
A 8] B/ AH 218 18] B/ JE AH 488 ] B

typeKey

ownerBay

% 3 PrimaryDevice T R BN ZHRRE AR
Table 3 Name and content of attribute
of PrimaryDevice node

JE 24 B JEPENE

InClass — KA RIK LN 1) InClass
typeClass — KA A

desc — R B A

SE SIS ] o i it 3 4R I, Ry R SR AE 2 A4S LAY
1F1) 58w [ P 5 Sy ke A 0 A, 7 SR ] g vh A3 5E
SR A 28 Y WA 15 (8] B RE i 1 0% RO &R
BRI L XS4 2 5 7 T R A 5 2K 20 O 18 3] Al )
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% 4 ReferenceBay TR FEMHHNEMENE

Table 4 Name and content of attribute
of ReferenceBay node

R R JRPEN A
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desc e 7 i) B A Ak
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side 25 A/ o A/ AL A
connectionDesc s
setMatch BRI bR
attachInfo R 5 5
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HE A1 #% VirtualCircuit 5 &5, DIFR/R 2 DRIk K
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i}, VirtualCircuitGroup JGZ By txOwnerBay J& £ 1{E A
JEA ] B, JF A0 3 3% 75 HAM 1] bR Y ReferenceBay
TR

% 5 VirtualCircuitGroup T BEMMNEZHRERNE

Table 5 Name and content of attribute
of VirtualCircuitGroup node

J& PE 24 Bk JE P25
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ownerBay K% 1ED JiF7E [a] b
rxIEDTypeKey 432U TED [y YR8 45 J 0 X =7

msgType M 8] BR 4R SC 257 GOOSE =% SV

VirtualCircuit 7 5 @ U032 6 s,

% 6 VirtualCircuit T S BHMHZHRERNE
Table 6 Name and content of attribute
of VirtualCircuit node

JEPEZA TR JE MR
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GOOSE 221k jig ¥ 19 DAI Name

rxVirTermDaiName
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HE S5 213 3 A0 B AR AL A5 DLUR 2B R (1)
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| [f1] % | mainDevice Type=“LINE”
desc="2k % [FIf%"”
voltageLevel="220 kV”
side="/ &>
connectionDesc="X{ {2k £k
multiSetProtection="true”

TR B | typeKey="M_L”
desc="Zk % &5 H 07
ownerBay="4[f] 7"

s ]

%:iﬁiﬁ%?ﬁﬂ typeKey="M_M"
desc="BFLL A IF 0"
ownerBay="#H 4R [A] %"

pibrms] -]

el 2

txIEDTypeKey="M_M”"
txOwnerBay="#[4f ] 5"
rxIEDTypeKey="M_L”
msgType="“SV”

HAbragg |

txLnClass=“TVTR”

txVirTermKey="1SANDA#H
$AND [ BESANDHLJE”

rxVirTermKey="“1$ANDAH
SAND [ BESANDHJE”

B4 EER SV EEBER RS
Fig.4 Example of cross-bay SV virtual circuit template
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PRI Ay 2 55 G RN R] B S Y o L gAY
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AT 2K
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A1“ CIME-btype” , &4 2 NEYE dType il desc, ik
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R 8 ANFAF, ARGy 565 | FAFFIEE 2 7
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FF2on BB T 56 8 T4 TED 4’5,

FERAE TED VERECHY B8 R AL ZHiT, 5 25
45 TED name H1 iy IED %5 4 IED 15 # 53 4H %
F:A B.C.D B X(RRBE) R A X B
My TED, 3k [y #1884 (8] [ rp (4 45 1> SecondaryDe-
viceType JTUR TR A

X T[] B P R A S AL, K A H typeKey
JEYEY TED name HYHT 3 D42 1 — 20, KA HAL
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R IR N — IR LA 11 type J& 15— 3, I K A Prima-
ryDevice JTGER 1Y InClass J& P 5 5 K 3] — K 3% 45 1)
LN () InClass 5275 —5, % HAb ] BE A 19 — ik
FRBY, SoML A ReferenceBay 15 i N 78 40 21 Ho A /1Y
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BN 5 R A5 B IL ) TED,
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TERE 15 TED DU T A 78 8] B Hh i) — ik
A, AT AR HE B AR kR Bl 4 Virtual-
CircuitGroup 3 & i xIEDTypeKey J& t4: #1 rxIED-
TypeKey JBHE§ 7 % % TED R TED , 577 AR 42
HE [\ 1% VirtualCircuit 5 & H A9 msgType # 7€ R Vi T
AL XT3 I 1) X G B A2 H il 5 (generic
object oriented substation events, GOOSE ) f& ¥ 114 $2
KFR MRS K s 4 38 O HE 1 DAT name 75 4H 5C
TED Ay 4% UC Bic i) B v 7 5 X7 F 2R AR {H ( sampled va-
lue , SV') kg S5~ 3E 4 0 R , MR i Sy 1 AR O B 7 7
FHIC TED H A 4% DU IS A R it 50 78 K 3% M S 5 11
PR s[RI 4R B B e TED /Y TED BeAH
RN, T v i

4 TR

BT CRINE I R AR ALl R A E TR
HE ST A 3l 2 fiE, AU O 8z 19 52 % I 500
kV B REAS FL i HEA T SEIRBGIE . B2 4 UE R 500 kV AR
HL3G 220 kV #5073 5% FRURE UM R 26, BUA 2R 7
[\l , SEH X g 220 KV IEAE T Behk 2k 6] B ()98 3%
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BT =03)  HRERERA 41N K, —IREEL
rh A 5 S 1R B AR 3 il S R .
220 kVIERE T B

l l 220 kVEIRE T B
PR
4303 YEiE43H2 JLRT43H1
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Fig.5 Part of main wiring diagram
containing bays in experiment

S UE T 8 v ) G 10 S R AP RO - (1) FE R
GUNC BT B S AT IR 0 B2 8] i At iy 43H1
2RI PR AT S 1CD SCAFAR AR SCD ;5 (2) 22l —IK &
EREDHICE — IR s RIOC R 5 (3) 1847 1 i
T AZNEEIIRE, BEET 43H1 58— BRI A O
BCESRINE T s .

R7 HEE&BREARE-—ERFPERTENERER

Table 7 Result of automatic connection of virtual
terminator in new line bay first set protection

= Ei1D'e SIBG SCD

—o~c

s

ik IED U IED

ESlElfE RM ECEM EEK

1_L2201A P_L2201A & GOOSE 5 5
P_L2201A 1_L2201A 5 GOOSE 5 5
1_L2201A M_L2201A 7,§ GOOSE 2 2
M_L2201A  P_L2201A 7,5\ SV 15 15
P_M2201A  P_L2201A & GOOSE 2 2
P_M2201A  1_L2201A & GOOSE 1 1
M_M2201A  M_L2201A & SV 22 22

B0 UE B A 1a) Bl 9 92 36, ) A ] IEC 61850 55
TR E L R GRS Wt i (system exchange de-
scription, SED) U528 i, SED SUAE#E 51 AKLTE &
H TR RGN E TR b S R G0 0 R i 1% 4
FERUES R GEIA] 4 11 IG5 Y 1 i 1~ JE e AN 52 52
15 SED 3Cff 25 TED [ engRight J& 14 dataflow
W73 HE 3 5 3% B2 T LABAB B, 47 engRight J& 14
fixe D)7 R iy - FE AR P ABE AC, RAAR 1Y) S 6 4
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Table 8 Result of automatic connection of virtual
terminator in P_M2201A affected by extension
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Automatic connection method of virtual terminator in smart

substation based on typical bay template
LI Jia'*, RAO Dan"?, LI Geng"?, FAN Rui"*, GUI Qiang’, ZHANG Yaoyao’

(1. NARI Technology Co.,Ltd.,Nanjing 211106, China; 2. State Key Laboratory of Smart Grid Protection and Operation
Control ,NARI Group Co.,Ltd.,Nanjing 211106, China;3. East China Grid Corporation, Shanghai 200120, China)
Abstract: In the current integration configuration process of smart substation, integrators manually configure the virtual
terminator connection in SCD file according to the virtual terminator connection table provided by the design institute, which is
not only heavy workload, time-consuming, but also prone to connection errors. For this reason, by analyzing the structure of
Substation element in SCD file and the virtual terminator connection of typical bay, a typical bay virtual terminator connection
template is defined, in which the IED is represented by secondary device type. In the process of automatic configuration, the
bay in the primary wiring diagram is mapped to the typical bay, and then the IED associated with the primary device in the bay
is mapped to the secondary device type in the typical bay. Finally, the virtual terminator connection is configured for IED
according to the virtual terminator connection between the secondary device types. This method can be used to develop the
virtual terminator automatic connection function of the system configuration tool, which can simulate the virtual terminator
automatic connection of the bay in the new station and the expansion project, and help to shorten the virtual terminator

connection configuration time.

Keywords : smart substation ;virtual terminator ; automatic connection ;typical bay ;secondary device type
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