L7 B o T &
201547 H Jiangsu Electrical Engineering H34% H4W 17
- HWBERIZW S R -
ZINHE 42 b FE X A e e B O s VR R R S0 B

Y A
(1. B E AR VL8 JoB) 214061 ;2. FE R A B A R 7L 775 B &t 211100)

i ENCABRALLMBERUFEINARRAELFLMHEERKEFRRTHE ZHINE BB RET LM 4
FHHER W TP RESARFHENG Y BEFESF LU AEERE RP R E AR 2 EL, X
FTRATEREMmEE KB LS THEFAAXATARRE NG FHBAT MNEE EHHBEIET 35 kV LR
FHERDEAT A, B—FF BT P b E oy X AR F 3 F % A0 5 B R B | M A5 RAR A7 3 A AT A $ 51

B RE A R S AR B A IR AR AT A o TR R I A

KER . D BRI ARG HIRKE  ZBRY
FE %S . TM77 XEkiRER B

T R E AR AT EEE R 3~66 kV AT T
LRz R T P R AR A R s R T AR
RCHE Hb 2R G BAR BB I | Pl T R T LR
San AT 2 /N TRV AR B H T T e X 2 4 e 2™
ABBEIR I 23 36 JRT ) e a5 TR U [ 2% 8% 5 44 AH
PR A e iR B M2 5 3 o o T B i AR 2
TEAE 23 B — S S R BT B S AR5 D 8 AR SO b 1
PRSI B R 5, KR 35 kV AR 2% 5
AN ] 4 A I 2 M 1) S R B e, RS0 28 03
VLIS PR AP B Sl | 25 i i S8 bRl e g I 1R B S B o)
e, WU B T G- 4P SR AT S8 B 2 — 20 SCE YT
JEOMT T AN R G P R AR T SCE AR
ENAEAT O SRt AL, () B3 TR AT 64 5 1k
B e B oL T I

1 BEFRNA

220 kV AR HLGG 35 kV 843, TP SR H 20T TE
IRk Rz =0, T TR e A R 35 kV 4k =
BraCad d AR B, T 2 1 H 3 B URR AR (TA) A8 3
600/5 | FLAARAR B 3l OR3P e B M HE R B an il 1 B

ABC % PRAyTE
XX 7 o - [ B 2880 A 0
: 5 B 2520 A 0.6
SKVEBRI T 1 I B R 111; o0 n L3 *
(A\/f § T2k C A s * 28
X ‘
. 15“/ 1B 2352A 05
L = / 1B 1800 A 0.65
1 2 ] ‘
I [ 28 A A Ho i pid

B 1 TRHERPEERELE
(1) SRRl 72 W0 148 A AR 4 B | e i o]
B4 2/, T B A C MR TR T2 oK
PR RE K C MR MR LI e A AN R R B e 4

HAs B H,2015-03-05; 45 = B #,2015-04-14

XEHS :1009-0665(2015)04-0017-03

FHG S B, 5 — W R T et A M sh e Bk
W, el A R R G A R T2 C A AR 2
MRS | BUCBE F TR, — 0Bl 11 Zeny B A 2
1 1128 BC AR [ s (L1 (4 ) B ) 51 & 1T JF 56
P47 Bk i

(2) PRI BN B .

W — KRS 05:14,35kV T, 11 L 57 44 Al b
[ FF AR ARSI, (5 T1JF SR 00U sh#E R sh 1k
B

55 UM 05:15,35 kV L LR AR ] Bk, 1R 97 3h
YEBk I

SR T e I R A SR AR A AR S R
JF i 2 s

0ms —35kV BEZE A R T  ITZ M R0 8l

100 ms — I [Tk fiirm g, 1 g fiir sh b o
160 ms — T ZkJFC = MIHLGTE 2R |35 kV BELREL C ARTE il

1000 ms |— [T £k 2% & 45 3 sh 4 1
1060 ms [— [T & FF 2 = AH L TH 2% |35 kV R LR 3 iy
PN /& - 4

A\

B2 RIPEHIERFE
AR FL B S ST SR AN AT 3—5 TR

_ A
:2.3 OM\/\/\/\/\/\
-401 1 1 1
0 0.05 0.10 0.15 0.20
40}
% 0 e
T 40
0 0.05 0.10 0.15 0.20
< 401
8 0
_407 L L L
0 0.05 0.10 0.15 0.20

t/s

3 | MBEIR



18 AN R

1 1 1
0 0.05 0.10 0.15 0.20

1 1 1
0 0.05 0.10 0.15 0.20

i /A
Lo w
Ko

0 0.05 0.10 0.15 0.20
t/'s

B4 || &aspEiRK

140 |
<\C 0 T i T e P N
z
-1407 ‘ ‘ ‘
0 0.05 0.10 0.15 0.20
140}
; OW
T 140}
L L L
0 0.05 0.10 0.15 0.20
140+
<
8
-140¢ ‘ ‘ ‘
0 0.05 0.10 0.15 0.20
t/s

B 5 | &BBREERE

ME 3. K 4F 05:14,35kV [ IF A9 31 Bk
] ,35 kV I P37 sl VE Bk

(3) THAyEM .S 1B 2352 A,0s, JIE A
HL U I (. 40x120/1.414=3400 A, 39 T Beahtf | iE w4,

(4) TR, TSR TR 2880 A,0s, IIERY C
FHHL A BRAE  32x120/1.414=2710 A, 13 T BEAEI1E,
1EH,

(5) A E 3, B 4 MBI 2 55k B ik L U
K /N ZR G R e SR RS e A AT AL, T 2k A K
Mo, 5IHE 35 kV REGE B A C A A BEZE B R TH i 2 2
B Z5 0 P BT 2600 C A gi sk 24 b B 1 £
A TT4RA) C MBS B T 35 kV R =4
T AM.CHIPIMER:, H35kVITFREPFHRA A
ARG ELAR ) T B m sk, IO C A
WAL T BeafE A e sk,

Bl 5 @on 14k CAH— A Fie R B Mg
Pk FRZ AT RKIL B R g, FE 4% BC
FHTAT AR 55 Wbk e Ay 11 28 BC A e i e o | 11 2k
PRy IE B ShVE B VIR T ks

2 %l

(1) IEHEBUT, [R]— 2 R 1] b | 795 530 B A
B L I8 I A ] A [i) £ B S5 4 P 7 0 e b s ) T
B A s L 3 S TR A S B

(2) PSRN B e | XSO A R TR A
P Je% R L LK R S A ) A 5 L 9 2 R S e 1

(3) AR S b S5 40 ARSI | o 2k % 0 R[] I ik
W] SIEAT M e e, (B e S A

(4) etk T = A2 o Ty SR N A 2R % S 4 4
bl BRI | I R T S PR S VR AT A AT

3 AREEMFTXMER AR E ST

RGP N M AR A R R GE 0 2
e R RO R G R R S T IR R R
P 6 F7n 241G WiOT I TR O P R e il R 5
4 1G FIE I R ok s 2 LR Pl R 5

A BC
L
5 A
o JA B
1G 6 T4 C
_]
{fﬁé]ﬂéﬂé@ I
[
T T
T l " Lip !
= | 7\<—<—<—<—<)— [c+ B :
! 0 [ +—C i
! .
: 7 7T
| A |

BEl6 fitAIEERE RS R BBERRREE
3.1 RGBEEERRE

Lk L1 &4 B el H 1G $TJF, Behd,
4 ) FL 2 FL O A I — R R b A A R
S5 A S B S B R LR 1] ER T 6 A SO S
F% 24 1G A B B2 SRR A 4 I ) FL 258 HL
1 ELBE IR T — A M B T i e g G B
6 1175 O Sk B
32 REMAEMBERBRRAE

mE 7 i, BELH L1 &4 B HEbips 2
L2 T AMH CAHH T C AH4a 7 28 T8 B A
ek, 241G ATHFRE 260 L1 B 5 540 12 14
Hh S R ME — L1 2k B MRS L2 4k C MR
FKINAHAET7 0] AH 2, R I 3 ) Fl P 7 S0 5 Sk ) 5 2
1G FIA B o S g M AL A2 T L1 28 B A
55 12 2k C FHAH B) 55 6 25 H 3 SN2 B ] 1) 2= 46 v
FEL I 9 1) b P 7 20 A Sk A

M Br el L e SR B | S 44 R A



A PR A5 /0 R U M v R A2 % A R DR A Sl A R e AT 19

o Lap
8 B
1G —— C
e
T Ik

i LIL 0 Ly o
I Oh’ B
| 5 /| C

I

| I

I

o ______ :‘2%—

7 AE&HRZEFHREGRRTEE
WA FL VR AR A A v P R 2R T IR B |
TP G [R] A AT T R X T
H— ZR SRR O B 3G LI 0 T ) — AR R O D
LI, 38 A T 2 SRR R R A TR 22

4 RAHRERRRMBERFEE R KRR

41 REAEAREMEEHFRE
[l —BF 2 51 H I P AR 2 b S AN (] 2 AH P
FEH AR 8 Fr7i , FROR S AN () 44 A 6 2R T
X EREEOR UL, A T AR B L1 LR TP
]'(1,1) y (1,1)

fga%%%%%%ﬁﬁ%ﬂ%%ﬁ@%%

p(1,1) 2 (1,1)
9 8 430 (1';;]431<[3£)Zl I, (1‘,§‘C'”+31<[3£>Z1 L,

A B C

HLI A

LZA
5 B
MPTRT ¢

Iye l

b
€ — 17 LIA
o—1xn B
& [I C

B 8 HIlZkE it R =it 2 A E W S M R R

Mep Ve RN O AR s FL R T B
I'I((:s'l)+l.lilc4l)+llL =0
UN+L’7B =igl;1)ZMl+iIé;’l)(l+K)lel 1
UN+EC = I’f(lc'”ZMl+['£é’l>(1+]<)Zl L,

Uo=1.X,

K.z, HRGEMAYL E,  E. A B A C A IR
L Zh#
42 EBEEMEERE

ST SR AR T K 8 I B i B AR, Wl 9 BT
AN, A3 LL B AR HL U SR C A L IR L Bl R A
H 55 S IR g

B9 My kE
B Zy=Zyy +(1+K)Z, 1, Zo=Zyy +(14K) Z, 1, W3R
fiE IR

FOD_jun_ EBZC—ECZB
KB T 22 A2 X 2 X,

I'(H)_ EBZC_EAXL

ke = (2)
ZyZo+ Lo X, 2 X,

jon_ EcZy-E\X,
KC = 7Tt Zo X 47X,

eS0T TR, ™ B B M .C A

B E 5 22
0 B (Zo-7.8) 3
KB TIKC T g 7 A2 X, + 2. X,

Zo 2 IR BT 700 T 7, HERE T
240° 1,75 2, Z ZMEEEARET 0, ULl T
I 5 R BRI P 0 4 T AR I, — A WA )
B E 7751 B9 57— AR A B 0 U/ T A
SRR,

5 ZiRiE
(1) LIRS T, bk i 2 IR B e R 55, A

[F) 26 166 5 4 FH P st 4 b S BB sF | G 1 3 o it o7 T
1K AT ALk TR A 5 A 114 5 AN A 4

(2) HBER | H P s R R M [ % ) TR 2 B T
NP RMEE HL UL, X T — A il P LR B A 25 VR, o5 —
FMGE T VER 35 kV 2Rt — R = Bealad s i
P73 5V FH R B 1 ) sh A U R B
BEATAR K AT R VI F A BB R S A, A SO v
LR SR 1 B2 IR A5 5 S5 b B3 5 R A 0L

(3) /NHL TR B R G0 Pt SR B | & R R A 2R



20 AN N )

B L &

4% S 24 A T R b IR, T PR A R P, i A
A PR R I — B A AR A R B A
(4) AN[RIZk K 5 24 AH PR S 2 g R i B (R4
AT TAE N GO ORI S EAT o0 M, | S 2% i 3/
LU 3R 4 P s e b O =K
SE K.
(1] 7548 s A W)L A R ek v A4 D F 5 5 1 R (M. e
5t P E L AT R 2006, 116-118.
[2] BT, R4, e . B S U s AR e U], T
FRHHLT R, 2003 ,22(3):6-9.
(3] #hedi Jo, 22 i, ke T 92k B R 4 e 4 451 40 (0. T o5 v AL
T#2,2013,32(4):18-19,23.

(4] ¥F/NES W 4, % M. 8 16 78 Pl 3t /0N Fl O 32 b 9 4 25 1)
S I, IR HL T AR 2013 ,32(5):55-58.

[5] % &, F #. TLSIB LRI 16 R FF I 2RIl 2k S 44 A e B 1)
2 AL, i AR [ 2007,30(5) : 45-46.

[6] T 75, W84 sk, sk S AR Sz ) RS % 44 MM
U b R B 0 3 e P R I e 5 (0. A R ,2010,34(7)
195-199.

YR i

B4 H1(1966), 5 L BUE PN, i g LARIW NSt ) Rk v fr
PR AR I A

TR (1974), 55 ALPGHEIMN A TREUM | I 5 H g 3 G 18045 4 1
PR TR,

Characteristic Analysis on Grounding Fault Protection in Small

Current Grounding Power Systems
BAO Youli', JI Dongfang?
(1. Wuxi Power Supply Company, Wuxi 214061, China; 2. Guodian Nanjing Automation Company, Nanjing 211100, China)

Abstract: Two-point grouding faults in different phases and lines can be frequently caused by single-phase grouding fault in

small current grouding power systems. When two-point grouding fault occurs in different phases in arc suppression coil

grouding system, due to the influence of neutral point current injection, a difference occurs between the two fault lines, which

can cause protection refusing to trip. Based on the circuit superposition theorem, this paper derives the deviation calculation

formula. By using fault current's waveform, the protection action is analyzed. Moreover, other kinds of grounding problems

are analyzed when two-point grouding faults occur in different phases and lines, which provides references for future studies.

Key words: small current grouding power systems;arc suppression coil; line protection
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Design of Automatic IED Modeling for HVDC Control and Protection System
CHEN Hongjun, WANG Guodong, LIU Kejin
( Nanjing Nari-Relays Electric Co. Ltd., Nanjing 211102, China)
Abstract: The paper presents an automatic IEC 61850 modeling scheme for intelligent device of PCS-9550 HVDC control

and protection system. Firstly the scheme defines mapping regulations between structure of graphical program and hierarchical

model of IED, and designs corresponding graphical modeling symbols, data templates and processing scripts. Then it links

program variables to input notes of the graphical modeling symbols with connecting lines and sets descriptions and other

properties of these symbols in graphical pages. Finally the scheme executes corresponding scripts of the symbols to create

logic nodes dynamically and generates DOI contents of data instance during the code generation period. Therefore, the scheme

generates IED model file automatically and improves engineering efficiency.

Key words: HVDC control and protection; IED modeling; hierarchical data mapping; script



