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1 SPCD #4745

SPCD U (X SE 4 1 SPCD SCHFHEAT T #0BY
AN

<SPCD version="2017" revision="A" >

<Substation desc =" 220 kV fH3F 4" name ="
78" >

<Region desc =" ' #h" name =" Outdoor" area
="true" >

<Cubicle name="XLG1A" desc=" % & T 3L
PR A" >

<Unit name="1n" desc=""2¢ 1% 1 & HELK ¥ A"
iedName =" IL2201A" manufacturer =" g Fij 4k %"
type="PCS—-222B" class="1ED" >

<Board slot="1" desc="GOOSE/SV 4" type
="NR1136" >

<Port no="A" desc="TI1" direction="Tx" plug
="LC" usage="GS"/>

</Board>

</Unit>

<IntCore name =" XLG1A-TX-01" portA ="1n.
L.LA-Tx" portB="2n.1.A-RT" type="TX"/>

</Cubicle>

</Region>

<Cable name="GL_181A" desc="4 545 (2
£2)-92" coreNum="4" cubicleA="R220.XLP1A"
cubicleB =" Outdoor. XLG1A" type="GL" >

<Core no="1" portA="2n.1.A-RT" portB="
2n.1.A-RT" />

</Cable>

</Substation>

</SPCD>

SPCD Ry IC R Ms e CAR 1,
2 VLAN B34 RE

2.1 VLAN ERKJFIE

IEEE 802.1Q Hr LR , 78 LA I 4 3C 38 i
— A 4 T RYHRIRAT (B VLAN $528) | S et nf
PAARHE VLAN $R%8Hh VID, HUETE 2 0 51 4095, 4%
HZAR SR FE i

PVID sl j&35 1 VLAN ID, HAEHAE T H—4
AR SCHE ASSHRBLBEA Al VLAN B34, VID jit
S % 1 PVID, 53X A4 4 S VID At
XA T PVID 55 02— 2 i 4l SCHE A S Hi
PLE LA VLAN AR MR SRR 15 A B hn 2w 1k

A3z PVID 5200,

NIRRT B A A AL TG R A 25 S (H
F R BEARTR
2.2 VLAN ID Bzh4r BB B #T

W43 fc VID & VLAN A 3h %14 5, LU F
73 2 M BL AT U
2.2.1 BB SCNRE B D A VLAN 4%

XA R ETE SCD 23 Be VID, %A 4 3% 4 5C
A i 3 BPAF VLAN BR4%, VID [ 343 Be AR 4
AU 4 B, T LAAR 18] B, AR A0 2R, AR A
AR SC 3 By 2, AT b b T S5 R SO AL A
FLRORE B 0 2o T BB 2, X F 20 3
A 75 2, XU 7 T AB R 4R SC o8 A A TR
WEROCLT TR 2y R 45 X2
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PR E B VID, — DR A TSR T—1
VLAN, 56 4 ] il J2 48 6 3l (9 970 42 2 ol 1) 2R, )
LT AT LR XA =

(3) MEHRERSC, BT A S, 584
AR AL % 3 T VID, A4S % 4 S0R T—A
VLAN, 55 2 20 15 425 il (0 0L B2 58 4 A [R], AR [7) Y
VLA TR BE T SE A S AR Oy 2, R X
Jie
2.2.2 AR SO B i i A VLIAN Fr2%

XA E EAREE S H ALY i ) PVID X &34
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AR S AL S HUURL B 4 4 O =00 XA 7 Xl 7
AB %) VLAN 3 FCAN ], PR AN 5 DR R Dl 2T e
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#&1 SPCD tEZREMENX
Tab. 1 Elements and their attributes of SPCD

TLES B &4 B
version SPCD #g AT, Ahr i B ok 2017
SPCD  PCDIXHE  sion SPCD R TRIA S, AkRifErd 4 A
name A5 L A BRER AT, B 08 SO B B AT QIR AR
Substation AN desc A5 AR
name XA FRAR AT, Hh 0 SO B BT RIIZR2H
Region [X s, desc X Sl i
area PN G HIBR I, MR true false, false 375 F' N, true 378 40
name M4 PRI, P S A T UL, o K A 10 1548
Cubicle Bitd desc B A
BEAE T Y g , % T TPCD SO, 54 45 [ 5 o TEMPLATE,
fame Xt F SPCD SCf4, B 4= U 2 Q/GDW 1161,Q/GDW 1175
desc e E A
. TED 4947, 5 SCL i) TED e 44—,
unit gy cdNeme % FAIE ED 455 IPCD S, AR R
manufacturer WA R4 R
type WS
BE M K24k IED ,ODF SWITCH ,OTHER, IED /R fe i 4,
class ODF RGBS, SWITCH /R 25l , OTHER 3R/ H e RT3 5 45
» RES AT R TS A TI
) WK GS AR EE, BRI R S w3 2T X 48, S LI AR R 4 5 B 1
Board W desc MR AR A
type MR AL
BTV, R RS 0B A~Z SN LIRS0,
ne X A 2H it (N, —XCR 6 ) no JE PEAHTR]
desc Siig AR SO, AN R 25, P 25 0 5 20 S o 1 AR PR R — 3
Port S 11 direction Uity 17 1], MO A Tx (Rx (RT, Tx 7 K% , Rx FnZI0, RT Rk
plug 2 A2 BZE{H g LC ST .SC .FC \RJ45
usage Ui AV Y REHE IR A, T HE R GBI S 4 4 ik s 11 {5 FH Ay g e P
name BREF/ WL i 5 bR iR
InCore  JRPELF L portA R/ WAL I de e A S 11 (R ER 42, #620 «  Unit name.Board slot. Port no—direction”
portB BREF/ WL LR T ite 4 B 3 42, 4% 24 « “ Unit name.Board slot.Port no—direction”
type BELF A B, BOR(E R TX (L) SIX(ZL)
name LY/ P e RE R i AE
desc TR S5 (5 B
length PSSR ()
Cable ijﬁg;‘; coreNum YRR, PR R R
cubicleA WML AR T AE A A B4R , 4% 2K« “ Region name. Cubicle name"
cubicleB WYBILR A5 T A B TR OIS , 12X« “ Region name. Cubicle name "
type PR BT MM GL(OBSE) \WL(JB4E) TL(BkZE) (SIX(RZELR)
no KBTS T REETERR N F R 55
reserve 2 PRI MR R true false , true F75 0 65 FHIES , false R IE4S
Core AR 648 A ERATLTEPTERE A 51 9B 2 , %30y Unit name. Board solt. Port no=direction”
RSN po Xof kA 1 AR RO IR T A
portB LRASLT TSR B 3 T AYEEAS , #8224 ¢ Unit name. Board solt. Port no—direction”

Xf Fa s B T E TN R
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FRAE AR 140 PVID By 7=, WX, %
S BASE Ay 7 B A 4R T AURL BE L B R 4, R
SRR 0], 36 B R R RE A HL il ) I o
2.3 VLAN BEEXRBIhEREE

VLAN A TECERAEAT

(1) AR 1 4R AL i I HHD R R

(2) N4> TED & 5 7E S bl i 5
JSRiE

(3) ANT4rBc PVID g VID,

(4) MRPEE WA TR VID i i om

(5) X5 28 4 WAL iy ) 2EL K 4 SC, 75 223 m
PN TR A i 11 21 4 g 1T 28 S8 4 AL 1Y) G K
i o

VLAN ) A s A il FE ks 2% A T X,
HAR PRI 1,

A

SCD3 4 SPCD 14
TN N
SCD& i SPCDA#
flHT AR MR AT
Stk | St |

;g;?%iﬁ IR AREZ LS
Nl '

N

- e g et PVID

)LT%*J‘L{EI E{fﬁﬂ/ﬁ*ﬁﬁ% ﬁ'}@ﬂ*ﬁﬁ%
ittty ity
LHALIED AL
{5 B PVID{H
A I

VLAN{E B4 i

ffﬁﬁt{jl

Ei

VLANJi & %

B 1 VLAN BLE R BZhER B R R

Fig.1 General idea of automatically generation
of VLAN configuration tables

(1) SCD j iy briitk . A SCD SCFAE
i TED 324856 R0 $h, B IED ({5 B0, B4 Kt
SCHRET X SCD SCAF#EAT 1A% 2 i 43 S AT Ak,
BEAR AR T B A 2 i HLAY SCD S
BORTEHWUE 2 (Tnputs ) JTE R G TEC 61850 4% 1
PRI, 783 0% Ze b & A Mo H(E R,
IN7E <ExtRef daName = “stVal” doName = “Pos” ied-
Name = “IL2201A7 Idlnst = “ RPIT” InClass =
“XCBR” Inlnst="1" prefix=“Q0A” intAddr = “1-
A:PIGO/ GOINGGIOL. DPCSO1.stVal” />4 & Bl
Ui 1 1=A ik o i LSS LSS 3 AL A 15 2 T 1Y)

e

(2) SPCD se L . i A SPCD S
A A e B S 11 34, T4 - A8 SPCD SCF
SRS BB 7, AR 3 S B IL 114 2% A s 11 32
A3 D7, %ok 64 10, AR g 11 3 4 5 R S W
&, HE AR IED B sl SS bl i 1k, A
Ui AT AR AR UL 20 A v 1 A RO, B AT
SESSHALAY G TN R o

SEHAL
Fify

FEEral)
s

B2 ZwmHBAERPEROERIBE
Fig.2 Find logic of some port in
switches parsing module

SEAG AL S S A5 AL it 11 1 B840 45 48 0 TR o
Uiig D 548 28 /0 A2 A0 A5 B S 1 X35 4 2R Y G
5 AR PVID s SZHRALEE R % AL P A g 114 5]
H AN G5 AR, A 5 42 n] L i
Bt SPCD SCIF#EAT I 78, (H R GO S L {5 B 2
iE— 2 7 BT AR

struct Port {

int noy// WML H 5

int type;// XA 0 KR IED, 1 FIRAL
el

QString name ;// %l TED s 3t 45

QString deses//XHIl TED siAcHHL A i

int PVID;// B 3h43 B i) PVID {5 |

structSwitch |

QList<Port = > IstPort;// B A Vi 1 B 41 3

QString name ;// A A WAL G 5

QString desc ;// ARSI i

QList< Switch = > lstSwitch;//Z% Bt A2 e ¥ {5
B

K3 Jrs T aC L g e & Y A 4R 2 5, X 58
LA g 110 D0 58 48 R AT 0 W, 2R S 4L
WCsRG T s, SR I A SSH AL , AN Se #e b g
[ B S5 s AR, AR R A X 2 S AL
AR, A SBAA W 4k 22 A7), B B BT A I S e bl
IR R AWM TEE AL,



126 & AH) ALK

LU Say/lEx

SIEALHAL?
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Fig.3 Find logic of Cascade switches

(3) PVID JpECid , X A2 LAY TED 35 i
F3HC PVID B, 2 1 07 8, A R PVID B A
1001 J1-453, B B A\ 2001 FF-4, 4543 I 1, 200K S
FERIN 1, PVID EAAA# T 454 3 1 o, 1.2.3SPCD
SEHHLIR T P Y Port BBHRSEH . WK 4 th
223043, — 3 A R — > PVID 25534~
AL R AR SCHE A SZHe AL, 25 it 4 PVID 4T | VLAN
b4, H VID {Hit 2 PVID {H.

(4) SCHHLE B DR o IS pr Eal 2
15 Inputs JTER MO H A5 858 M TED Jg 52 [0 2% 1)
SRR, SCHRL 7 ] & Z0g HE 552 (1] 3% 14 Ak BT 57125 , 56 R B
BRI BT T IRABNIE, AR SRS 458 ke
S ] B X I O AR, AN B B A A AL ) R S5 [ ] 6 X
KFR, I LA B

BARGAL WA 4 45 2R84, AR sc 4 Lo 1
Pad st P A2 LT A 3 Y TED B4, i AR IC
n JIED WAAPRICH o 48 o B915 B AR ILTTH

FR N m, AR m 5 n TR, B X A
B BAGISZZHRAL; IR m 5 n AHTE, W 3BT AE
BREd HbL, Hid FIRTTERRIE T @ 7558
AR I A5 BT, FLTT Bl A X ) 2 B mT REAFAE T
ARSI, W0 AT AAAE T IR AL

(5) VLAN P 8 R i e b, i A S pll
i TED {5 2 A1 PVID {5 &, AE M VLAN fig & 5%, H
PRI ILIE 4 4 R 2FER Iy o X Tkt Y o 7258
PLEIE B, R R A BN a [/ — 5234l , ) 2
i B AL VLAN B & R X% VLAN i n
gt 5 BER AR BEAGHN @ ALER]— DSl MER 1
TEASZHALR 1% VLAN SEI n S5 11 5, AL 75 22 X5F A
VR 5 A BT A AR SR LA 1% VAN 340 2 5K s

REY &

e R v 11 g3 g 2 BR AR A2 i 1 (UntagPort ) FIFR
iC¥ H ( TagPort) , UntagPort 4 2H#& 4% LAY VLAN Fi
2 F bR, TagPort £ B ZH R SCHY VLAN Fr%, #)F
SEBRIEI AN < % T 9K sy s ] TagPort, % FE
3k 1A ] UnTagPort, HS2HEE XA VLAN
SR ANTC VLAN B3 % 1Y 2H 15 4l SCHR A e 22 1, A
IRIX 4355 —F JH TagPort & o W7 1, 22 41, o
YA VLAN BT .

struct VLAN {

intVID;//VLAN ID

QList<int> lstOutPort_Tag;//VID %y H 7 Tag 1Y
g 11

QList<int > IstOutPort_UnTag;//VID % H A 47
Tag ()% 1 |

T S UL S, X T o S A, T
TR B— A ARBLAE SCD Hh, R s 2635 11 6750
Y NI R v

2L D bRidn,
EPEIEDFRIE Na

R a VT e B i
T B S m

PVID
SR
= RHHLLS B
$tasrBLPVID=P, ik a 1E2ZHHL Vi AR
aJ&FVID=pH: T r;lma%-ﬁ

VID=plR A A4 LIE Hllnii 1
gb, BT IE INETE Gk 1

(&K )

4 TIAERRIEIRRE VLAN B & R £ SR
Fig.4 Information flow filtering and VLAN
tables generation modules of switches

2.4 VLAN B ExHr8K

H RT3 e ML A BT X T B S AOhs A B
0,45 FERFFAA LB SCIF o AR SCHy I A 41
JETE PCS922 4T, Hose % R FI AT AR 1016
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& (XML) 75 =i, 4
<SWITCH>
<PVIDLST>
<Port no="1" PVID="1001"/>
</PVIDLST>
<VLANLST>
<VLAN VID="1001">
<TagPbits val="1,2,3,4">
<UnTagPbits val=20" >
</VLAN >

</VLANLST>
</SWITCH>

F2 THHVIANBEEXHTEREEEX
Tab. 2 Elements and their attributes of
VLAN configuration file of switch

JLE iH] X Wi
PVIDLST PVID 1|5 & J
Port W o Y
PVID PVID 43Fif4
VLANLST VLAN 31|55 J x
VLAN VLAN 1% & VID  VLAN ID f{#
TagPbits A Tag % 35 0 val g 14551 2%
UnTagPbits ANEr Tag (% H 3 11 val Ui 58%

3 WX AR

L 220 kV BURIZE FK (Al B A TR, P9 2% 2544 DL
Bl S, Hui s bl 3 s R BER ORI A BEZR
Wi R A FFHIT A (IM B BB L 2M R RE L i,
LRI PR A LR R AR A R s 2R
PG IR0 A LR BE B RB L Ao SCIRPLIYS R
Tk PCS9882,

PCS9882 S 4F 2 F /1 ] /3 VLAN, i1 J& 45 58
WL DL e B 5 2, — R DL O A B
i 0 @ i) VLAN - ( PORT VLAN) ; % —Fh 2 LA
VLAN Sy # ff1, 51 4 VLAN 43 5 % %t 11 % ( VLAN
PORT) . 2 FjJy A S 2 e 8041 i 2 AL gE L
1, SCHR A B R & 3 IR VLAN PORT 1 5 =0k 47
Sy P A B Y EE R AL 2 RE g Ty il 3
PORT VLAN {75 =X, I AR AR DA SC b it 3 T v
VLAN PORT ) 1 X174 44

PCS9882 S+t S 1% th & VLAN #r28 Difig, 3
1T H%E B I PR RN TChR 2 RS, T
Ty R, G — 4% A R AL T

15355 i5327 R4 IMERE 2ME
1%%)“—11\ i}ﬂﬂi}"f #ilan %lm 2 ii'ﬁ"ﬁ'
1 2 3 4 5
6 HOAZ AL
LR LRl oy
WRREE RA JREITA
8 1 2
3 4 LA AL
[ [
A LRI RE
e AIiA

5 220 kV BEUZ; bk 6] R P 4%

Fig.5 220 kV typical line bay network diagram

AL AL (5 S AN 6 TR, A e bl 15
S AL

(1) ORI MERZ AR 2 W) A5 i B 5 30
KRG

(2) LRI R A5 I BT RAE A B (5
R 7 R A 2 i A SR AR RE 2 O 19 T B A
B e A B A R B I T,

(3) BERMAR AR B G I B TT I RAT I 5
R B, 8 5 e 28 o PR AR B BE K i T A B R
BB R L B A0 B A BRI e (BR T
Tt WA 35 BRI RE 2 4R 1L 25 BRI

JC) o
LR AR A LRI
wt| | mxR BEK | [T
s
BHAARY A U 20 I ML TEA [ £
BRI
P . — T It
S ke ) [
— —\[H — o
BB A IFRITA IMZ fie & dig 2MZH BE & i
1 o E |

6 220 kV BEIZ B E R BAL A RIS B
Fig.6 220 kV typical line bay flow chart in switch
PR BRI 28 PR, B g B R AR I SPCD
SCAFAT SCD 3CfF o AR SPCD SC{F AT PVID H 3l
I3HC, 3 BCAE R AR 3 FE 4

F 3 HuLIEZEH PVID 58
Tab. 3 PVID allocation table of central switch

WE o PVID RS Mg
1 1001 RRRARH A ik
2 1002 BRI 4% TP I
3 1003 BFEAIFHIC A RH
4 1004 IM B Ry 58 AE ITAS
5 1006 2M RS  EE ALE JFAS
6 1 LR IR U]
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&4 220 kV ZigiE Rz PVID 5 E

Tab. 4 PVID allocation table of
220 kV line bay switch

WiH o PVID S JH&
1 1007 LRI A Ak R
2 1008 il TR A
3 1009 ZpgEIfFRIC A FAE
4 1010 ZepgiieZeom A 5% A8 JFAS
8 1 P AT LB EE ¢

MR IR 4 W) I FERE % A= i VLAN e & SCfF, 2y
TEEFIRE T RN, WK S ko6, xES
I 6 2 Ui

1) 12 AR 4 1M 5 2%t 2M 2 fe
Uit AEAERE A5 B, T PA P O S LR 2 45 ( VID
=1002) Atk o 1 o 4 1S

] 2.2 PRIy B AR A7 0T 2 % DR 4 A7 7R T Bk 15 5L
ik, i LA 2 AL BEZ LR 47 (VID = 1001 ) i Hy
Uit 1R 6, 2k A ML BEZR AR it 114y 1

x5 HLZHEHYL VLAN BLE
Tab. 5 VLAN configuration table of central switch

VID BEMO PURKEE ik

1001 6 BRR A A it

1002 4.5 BRI Ve
1003 2 RHRAIFHICA R
1004 2,3 IMGEREZSHE R A
1006 2,3 OMEAEASH W R JFAZE
1007 1 LAY A BE% R

&6 220 kV [EfRE3Z#HML VLAN B E

Tab. 6 VLAN configuration table of
220 kV line bay switch

VID #Eun iEER Fi&

1007 8 LR A JaEh kR
1008 4 LRI e NS
1009 2 LKEEEIFHAIC A RAE
1010 2,3 REEFR&NG A HE 08 FAS
1001 1 BER AR A Bk

H L3R VLAN Ji 8 SCPF T 2% B 58400, 22 3l
AR TR o 1 R AT & UERT VLAN i & 3 1)
B 2 A AR TR TR T e AT,

X B S — A2 B [ B, 00 SR DA 3% 3 25 1
—A4~ 220 kV ZER A RS VLAN it TR =D
TE 2 d 247, 2R B sh b i Iy AU 2 L4
SRR LASE R, RRHR & T R0R

HF A B AL VLAN 15 5 5 4R 5 FE A 3T
R E BRI, S8 2 DR —Ff, 3C

e T B AR JE 5L T PCS9882, {H 2 A 52 ik
Pl ZH5 AT,

TRAEER, R BE S — S L B S, —
A G — AR HE R B SCOF AT T 2, ANME DT T 4K
PEIEIOT S A2 52 b TAE L 2R i 4 N T
BEV AN B ] O

4 £5iF

BREG A ALAY VLAN P& 3 K5 AN 58
T FTERCR AR, 50 A R Y [R) B H 0 1 T
B RERYE, TR S WA AR B I ER, B
Wb, J TR RS F S A R X

SCAPIE I 325 5 R RE S R 0 DG £F [ s o Y
K i K R A IT e 1 B b 8, BT YRR T T
VLAN B 84 SR BIRESE, 80 HE A o i 1
AEZZ AL o AL VLAN e & 2R 00 B 3 A il ik, OF
10 3o S o A 3 81 A T BRI

VLAN [ % 3R 1 A 3 A2 iR B 52 BLME A
R A B B9 0 TR B AN (B, P A 804
G SR BT R, 3T I R 2 52
BALa i A AR L B —EMSH E L I
Sb BRI T S e ML bR EARIC &, ol A B T A 34
AR EACIE B e — B T, o — R i AR ROR
S 30k
(1] XUBIER, B eds, w2, 45 B REZALS v o I 2% it 1 28 7
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Application of FACTS Combination Device in Intelligent

Substation and Analysis of Its Trip Event
YANG Guang, LI Bin
(State Grid Nanjing Power Supply Company, Nanjing 210019, China)

Abstract : The intelligent substation equipped with both SVG and TSC devices can use the combination advantage of them to
achieve smart, flexible and dynamic compensation for the required reactive power. This paper mainly introduces the GM
intelligent substation’s SVG and its intelligent coordination control system with TSC from the aspects of principle, structure,
performance and control strategy. At the same time , it analyzes the SVG protection tripping event, and finds out the reason,
That is, the system voltage harmonic surge triggering related protection malfunction. In the end it gives the relevant rectification
measures and recommendations, hopping useful for the design and inspection of the similar FACTS equipments’ ( such as
STATCOM , UPFC , etc . ) .

Key words:FACTS; SVG; TSC; FACTS intelligent coordinated control system; protection tripping event
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Research and Application of VLAN Configuration Tables Automatic

Generation Technology in Smart Substation
LI Peng' | FAN Wei®, WANG Gang’, GU Junjie', XIA Cheng'
(1. Nanjing Five-C Smart Power Grid Technology Co., Ltd., Nanjing 211100, China;
2. State Grid Tianjin Economic Research Institute, Tianjin 300450, China)

Abstract : At present, the traffic management of the switches at the smart substation process level mainly adopts VLAN division
method. Need to understand the working principle of VLAN and design artificially by information flow, so efficiency is not high.
By analyzing the SPCD and SCD, the port topological relations of the switches are established, and the information flow of each
intelligent electronic device (IED) device in the switch is analyzed, and the port VLAN ID is automatically assigned according
to the ports (PVID) to auto-complete the generation of VLAN configuration tables in the switch. An automatically generated test
case of 220 kV typical interval VLAN configuration table is designed. The test proves that this method can automatically
generate the VLAN configuration table of intelligent station switch and control the flow direction according to the expected
refinement, greatly improving the working efficiency of the site , has a certain practical value.

Key words: smart substation; switch; VLAN; automatic generation
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