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Fig.1 Architecture model of smart grid

IEC 61850 brifEde {5 B — Bk A B2 L il —
FE T X B B R bR AL (EAR Y rp s ] T
AR, 58 AR XA A S LN
(GGIO LN) BN A, S ECEPRN AR AN RN E .

R T R AN A A TE L H B E AN R, B AT R
i 3 R G R BN AR S BN H Yy e B T
1, 3% O 2 R R RE HL I R e g FHAE S 1 2N 30
HHT, 25 5 B8 L 9088k 1 & 01 S H #AE J AR
LA, CIGRE FlT TEC 25 [E B 2 2T 8 B0 4k
HEPE R (] A3 SO ARAEME , TN e AR bR 1
b ELE T H 5 B ER G o 55 7 THASCR i TR, A
g = aii N Gl = e B N R & = G DS E vt
Ko BRI AE B EAEAE L, 18 S B AE ST
RR AR MEEIT
2 HERETHITTREEERIRS T

T TG R RE AR LS RIS A AR Y ]
TIN50 o H TR AR H il R iR A A A
SRS, BRI DL T

1)GGIO LN By K W S8 518 Lk .

IEC 61850 fRifErhE LT AN R Y&
S LN TR &5 B IF SR e | e CLN,
XA SRR [ AR REE 2 TR AU R
H R KA, BT E N IEC 61850 TR
FHHEIE rP B T OB 4 il D BE 2R LN Ah, R4 1 H
K TFA R R A S R B - A R AdH GGIO LN,
TG AR TC R £ B B AS 5 3ES

ER SIS T OE EIEN LI € i ipu S ux s
FIE  AH I AR EE R SC A RE, i H e i
SCARRUEATIE SCE A ShVLES, AR R B iR gy
S8 HLXE LA FE Tl B B 45 b IR SK

Q)RR P AH AR S 2 B G HR I 22

TR 1CD BB AR AR S R TEZ A LN
Hh R T e RO IR e AR IR o IR A L ol
Xt B o B9 48 57 D B LN, 4022 Bl 4R 477 LN (PDIF
LN) G AR LN(PTOC LN) %, JF %A 455 15
PPICPE D REAR Y BT A A5 B, DR AP D RE R B
A4 05 JE08 % R GGIO. LN A 7R3

T3Hh, RV 1CD R A rh i 5 22 5 b R AR G
BT OCHK, S BOC A i R AR EE S A
B DR B Xof 17 1 et R 22 3 TR ) ) 5 A vl A
GOOSE (Generic Object Oriented Substation Event)
TG, 2 U e fL sk R Il (2 W 45 B FH
PEBCE ARSI, a0 . £ Bt R4 I8 3l 2 R i
R S 3 4 B B AR 10 2R R Sl A g i1, 2k
SR AP R B P i S, A B g R R Al 2
B i 3l 2% R I A AR = A4 T 2 5% SOE (Sequence
Of Event) 3 UE#d 72 22 — Y 0] i i iy 1~ 14 456 1) 1
P A i TR AR v R 2R 7 Sl A R i
T ER R Z R 3R ROT A (R (5 5 Ik
PR FR , FEOZOCIBOC R LA N THCE , TAER R,

3) KB AT I PRI AE

IEC 61850 brifi s SL T 4l R S i i& SSD (Sys-
tem Specification Description) (4, A3 1 SSD 3C4:
HRE— W RGEAE UL S — | R A B OGO
RO (B H AT e AR f kT AR AR GE o SSD 3L
AR B — | YA R RGO R | U D REAT)
Jeil i T AT — RS R B T T
TRBE IR B A R OG- IR B RS
F R TE . ZHE A SSD U RN — . Ik
BRI IR I ZR , AR A AE R IR O R L T A
B, — T ARG 220 kV 5 g AR L T IR T
ANLN, %L 25 SSD SCHFR I A ok T AR KRR .

3 BeTHRMEEINRST

T AR H R R a AR I T P TR B AR
et ST O — UK [R]J HE S 0 A Al — | R 48 0 i
RS A A5 T RE A £ 5 IEC 5 491, 50 D 2L o
I IS REBC & BUR .

XUEE A7 L U SR AL [R] UL L o ) B e 4
20w BRI, O TS B — A% T i XUEE AL fR
7 R TR B[R] U5 L X DI RE L P T 4% [) B £ 47 A
FKAF T 5124 BEAT AR AT R, 5 21 1] e T 2
HHOCHRAY 2 B/ 97 A B CHRAEHLI , LA 15 ]
B oAy 18], D5 T 5 90 N A, AR B 58 A
[ oy XU Al P I B2 AR g Il 3 ) HE X 2
AE, e B A R 4 s

= URBC A RAS X  dh  Bh BE TG LI 3.



@ € D & B it H gak
SC 13 1B ICD S SCfn 5 1B ICD SO
MMXU?.A phSA.cVal.mag.f H MMXU*.A.phSA.cVal.mag.f+
MMXU?.A.phSB.cVal.mag.f | | |A HIHL 3 MMXU* A phSB.cVal.mag.f [ [A HHHLY
MMXU?.A phSC.cVal.mag.f _m MMXU* A phSC.cVal.mag f Jm
C A gt | < 11l C ARFLIL | 2B n HE
ﬁ*ﬁﬁ Ho VRFFE by
- ) IR RS [ e T [F] i X [ 4t
SRV LRI ICD SR | gy | | B B2 BRITICD M | g | HOR
cee 5 325
MMMﬂApMAd@m@fJ B MBI MMMMApMAd@m@fJ B Hra i
MMXUx:A:phSB:cVaI:mag:f —-’7 |%an.'1 MMXU#.A.phSB.cVal. mag.f —Ji ,m
MMXUx.A.phSC.cVal.mag.f MMXU#.A phSC.cVal.mag.f
B2 WEURPERREERIRILNIEEERE
Fig.2 Configuration of homologous compare function of dual protection current sampling value
S 15 1 B R ICD SCf S n 55 1 BRI ICD SO
GOOSE &EHURAR| % 1 GOOSE &£ ER | % n
PTRC?.TrStrp.Oper.ctrVal = il ; PTRC??.TrStrp.Oper.ctrVal - ites y
LLNO.FuncEna*.Oper.ctrVal {%T}; ;%L;\ ;;g*ﬁ ﬁﬁfﬁﬁfgﬁ LLNO.FuncEna**.Oper.ctrVal %B: ;%:\ é;g*& «Ik?f?n’??(ﬁ‘}\'l_ Zég
GGIOx.Ind# stVal Ll den o GGIOX.Ind##stVal = o
it Bk
SCK 1 ] BRR A — SCEE n AR —

&3

— ZRIEEIRET R S Th BE AL B

Fig.3 Configuration of detection function of corresponding status of primary and secondary equipments
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Fig.5 Schematic diagram of primary equipment model for double busbar with two bus sections
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Optimization of secondary equipment modeling for
application of model in smart substation
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2. NR Electric Co.,Ltd.,Nanjing 211102, China;
3. State Key Laboratory of Smart Grid Protection and Control,Nanjing 211102, China)

Abstract: At present,the secondary equipment modeling of smart substations mainly focuses on the interope-
rability at the communication level,while the interoperability at the semantic level of information is relatively
poor,and it is difficult to support the automatic configuration of business functions. With the application of
advanced application technologies such as smart substation operation and maintenance based on secondary
equipment information,the weak semantic foundation of secondary equipment models has increasingly become
a major problem hindering the development of substation intelligent technology. Aiming at the above problem,
the optimization principle of the secondary equipment model is proposed. Through the semantic enhancement
of the ICD (Intelligent electronic device Capability Description) model, the self-describing feature of the
model is enhanced to realize the automatic association of the primary and secondary equipment models
based on the bay association, which builds up the foundation for the modular configuration of various con-
figuration tasks of the smart substations. The scheme can realize automatic configuration of advanced applica-
tions such as smart substation operation and maintenance, significantly improving the efficiency and quality
of smart substation configuration.

Key words:smart substation; [EC 61850; semantic modeling; equipment model association ; automatic configu-

ration
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<Substation name="LP TEMPLATE" desc="{£ {#{PSSDIEE" >
<Bay name="LINE" desc="4£R5/EfE">

<ConductingEquipment desc="4#" name="LIN" type="LIN">

<LNode iedName=""IdInst="PROT" InClass="MMXU" Inlnst="1" InType="MMXU" prefix=""/>
<LNode iedMame="" IdInst="PROT" InClass="PDIF" InInst="1" InType="PDIF" prefix=""/>
<LNode iedName="" IdInst="PROT" InClass="PDIS" InInst="1" InType="PDIS" prefix=""/>
<LNode iedMame="" IdInst="PROT" InClass="PTOC" InInst="1" InType="PTOC" prefix=""/>
<LMNode iedMame="" Idinst="PROT" InClass="PPDP" InInst="1" InType="PPDP" prefix=""/>
</ConductingEquipment>

<ConductingEquipment desc="#f#&2&" name="CBR" type="CBR">

<LNode iedName="" IdInst="PROT" InClass="XCBR" Inlnst="1" InType="XCBR" prefix=""/>
<LNode iedMame="" ldinst="PROT" InClass="PTRC" Inlnst="1" InType="PTRC" prefix=""/>
<LNode iedName="" IdInst="PROT" InClass="RREC" Inlnst="1" InType="RREC" prefix=""/>
</ConductingEquipment >

<ConductingEquipment desc="B i E & name="CTR" type="CTR">

|

I

i <LNode iedName="" IdInst="PROT" InClass="TCTR" InInst="1" InType="TCTR" prefix=""/>
</ConductingEquipment>

<ConductingEquipment desc=" EE &5~ name="VTR" type="VTR">

i

]

i <LNode iedMame="" IdInst="PROT" InClass="TVTR" InInst="1" InType="TVTR" prefix=""/>
</ConductingEquipment >

</Bay>
< /Substation>

Al HBERIP—. ZRREXRBEXRRETEE

Fig.Al Schematic diagram of correlation model of primary and secondary equipments of line protection
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<Substation name="BBP TEMPLATE" desc=""£}4{##SSDE ">
<Bay name="EBUS1" desc="}#;1">

B 1 658
g E

BIPIN oo
<LNode iedName=""IdIinst="PROT" InClass="MMXU" InInst="1" InType="MMXU" prefix="BUS1"/>
<LNode iedName="" Idinst="PROT" InClass="PDIF" Ininst="1" InType="PDIF" prefix="BUS1"/>

<LNode iedName="" IdIinst="PROT" InClass="RBRF" InInst="1" InType="RBRF" prefix="BUS1"/>
</ConductingEquipment >

<ConductingEquipment desc="#i4;" name="EBUS" type="EBUS">

BEEEEIE
RPN e %

<ConductingEquipment desc=" % f/#%2" name="VTR" type="VTR">

</ConductingEquipment >

</Bay>
<Bay name="EBUS2" desc="1}#2">

</Bay>
<Bay name="TIE" desc="f}#">
<ConductingEquipment desc="7 %" name="CBR" type="CBR">
<LNode iedName=""Idinst="PROT" InClass="MMXU" Ininst="1" InType="MMXU" prefix="BAY1"/>
<LNode iedName="" IdInst="PROT" InClass="RBRF" Ininst="1" InType="RBRF" prefix="BAY1"/>
<LNode iedName=""Idinst="PROT" InClass="PTRC" InInst="1" InType="PTRC" prefix="BAY1"/>
<LNode iedName=""Idinst="PROT" InClass="PTOC" Ininst="1" InType="PTOC" prefix="BAY1"/>
</ConductingEquipment >
<ConductingEquipment desc="Hiifi 5./#%#" name="CTR" type="CTR">
<LNode iedName=""IdInst="PROT" InClass="TCTR" InInst="1" InType="TCTR" prefix="BAY1"/>
</ConductingEquipment >

BRER

</Bay>
<Bay name="SEG1" desc=" DEI>

</Bay>
<Bay name="SEG2" desc="4 2" >
</Bay>
<Bay name="PTR1" desc="2:71">

X2 1 AR

<ConductingEquipment desc="7%" name="CBR" type="CBR">
<LNode iedName="" IdInst="PROT" InClass="MMXU" Ininst="1" InType="MMXU" prefix="BAY4"/>
<LNode iedName="" IdIinst="PROT" InClass="RBRF" InInst="1" InType="RBRF" prefix="BAY4"/>
<LNode iedName="" IdInst="PROT" InClass="PTRC" InInst="1" InType="PTRC" prefix="BAY4"/>
</ConductingEquipment >
<ConductingEquipment desc="#1f 552" name="CTR" type="CTR">
<LNode iedName="" IdInst="PROT" InClass="TCTR" InInst="1" InType="TCTR" prefix="BAY4"/>
</ConductingEquipment >
<ConductingEquipment desc="7] 1 { " name="DIS" type="DIS">
<LNode iedName="" IdInst="PROT" InClass="XSWI" Ininst="1" InType="XSWI" prefix="BAY4"/>
</ConductingEquipment >
<ConductingEquipment desc="7j/#{L & " name="DIS" type="DIS">
<LNode iedName="" Idinst="PROT" InClass="XSWI" Ininst="2" InType="XSWI" prefix="BAY4"/>
</ConductingEquipment >
</Bay>

<Bay name="LINE1" desc="4:2§1"> 5% 1 B
<ConductingEquipment desc="7%" name="CBR" type="CBR">
<LNode iedName=""IdIinst="PROT" InClass="MMXU" Ininst="1" InType="MMXU" prefix="BAY6"/>
<LNode iedName=""IdInst="PROT" InClass="RBRF" InInst="1" InType="RBRF" prefix="BAY6"/>
<LNode iedName="" IdInst="PROT" InClass="PTRC" InInst="1" InType="PTRC" prefix="BAY6"/>
</ConductingEquipment>
<ConductingEquipment desc="#1jfi %" name="CTR" type="CTR">
<LNode iedName="" IdInst="PROT" InClass="TCTR" InInst="1" InType="TCTR" prefix="BAY6"/>
</ConductingEquipment >
<ConductingEquipment desc="7J# {1, #" name="DIS" type="DIS">
<LNode iedName="" Idinst="PROT" InClass="XSWI" InInst="1" InType="XSWI" prefix="BAY6"/>
</ConductingEquipment >
<ConductingEquipment desc="7] il {1 & " name="DIS" type="DIS">
<LNode iedName="" IdInst="PROT" InClass="XSWI" Ininst="2" InType="XSWI" prefix="BAY6"/>
</ConductingEquipment >
</Bay>

</Substation>

B A2 B&RIP—. ZREEXBEXARERREE
Fig.A2 Schematic diagram of correlation model of primary and secondary equipments of busbar protection
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<Substation name="XXX substation” desc="XXXZFEi5">

<Bay name="LINE1" desc="#:E1/A@">

- BERE
<ConductingEquipment desc="2H" name="LIN" type="LIN">

<LNode iedName="P_L2201A" Idinst="PROT" InClass="MMXU" Inlnst="1" InType="MMXU" prefix=""/>
<LNode iedName="P_L2201A" Idinst="PROT" InClass="PDIF" Ininst="17 InType="PDIF" prefix=""/>
<LNode iedName="P_L2201A" Idinst="PROT" InClass="PDI5" Ininst="1" InType="PDIS" prefix=""/>
<LNode iedName="P_L2201A" Idinst="PROT" InClass="PTOC" Inlnst="1" InType="PTOC" prefix=""/>
<LNode iedName="P_L2201A" Idinst="PROT" InClass="PPDP" Ininst="1" InType="PPDP" prefix=""/>

<LNode iedName="P_M2212A" Idinst="PROT" InClass="MMXU" Inlnst="1" InType="MMXU" prefix="BAY&"/>

</ConductingEquipment>

<ConductingEquipment desc="## 2" name="CBR" type="CBR">

<LNode iedMame="P_L2201A " Idinst="PROT" InClass="XCBR" InInst="1" InType="XCBR" prefix=""/>
<LNode iedName="P_L2201A " Idinst="PROT" InClass="PTRC" InInst="1" InType="PTRC" prefix=""/>
<LNode iedName="P_L2201A " Idinst="PROT" InClass="RREC" InInst="1" InType="RREC" prefix=""/>
<LNode iedName="P_M2212A" IdInst="PROT" InClass="PTRC" InInst="1" InType="PTRC" prefix="BAY&"/>
<LNode iedName="P_M2212A" Idinst="PROT" InClass="RBRF" Ininst="1" InType="RBRF" prefix="BAY&"/>
</ConductingEquipment>

<ConductingEquipment desc="B%E &~ name="CTR" type="CTR™>

<LNode iedName="P_L2201A" Idinst="PROT" InClass="TCTR" Ininst="1" InType="TCTR" prefix=""/>
<LNode iedName="P_M2212A" IdInst="PROT" InClass="TCTR" InInst="1" InType="TCTR" prefix="BAY&"/>
</ConductingEquipment >

<ConductingEquipment desc="MB.E T HE" name="VTR" type="VTR">

<LNode iedName=""IdInst="PROT" InClass="TVTR" Ininst="1" InType="TVTR" prefix=""/>
</ConductingEquipment >

</Bay>

</Substation>

A3 K EEER—. RREREXKIEE

Fig.A3 Schematic diagram of correlation between primary and secondary equipment models of line bay

LP1-IA
LP1-1B
LP1-IC

LP2-TA
LP2-1B
LP2-1C

Fig.A4 Application function configuration template instantiation for automated configuration
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