VAN
2013411 H

B T

Jiangsu Electrical Engineering

B32E el 51

TLINEE IR 500 kV 2 BEAT B vl #R 1 AR 22 AR

X R
(LILIRAE W 328 ), V0T B 5t 2100245210044

i

2

AL B ST BE VL 98 B A 211103)

5
N

56
71

W E.MAFRETELSERORBARAREEFTENE AL FRE RPN EFTHAESTLERBEXR I T2
N4

K, X FPEBRASAAKF LT BB Ry T ha b A

TILA G RMERIEN 500 kV R B AFLE LB R

FATHAABEAEN EHLEATERGNTRT RETH—FH — ZRREEGRE REFRETLBEZ LRSS

RF | FEI = RFZE D RAAL
K e kb AR E A At
hE S %S . TM63 XHkFRERS . B

T E A ) A AT B R R Y B, Hoh
AR AR E 2w 110 KV KDL RE AR
Hi 3l 6100 J38 . 3T TEC 61850 F /i 19 2 BE AL Hy, il 15
AR WAL G AR VL I — | RS A R AL
Al Ak 1) 22 F Sl (BT Ak E 17 N DL BRAE | 4 5 15 H 4
Pt (a] | 42 1 ep 0o [ s 4 P Ak R A HE D I AR 4k
K,

PR 90 2 ) 58 A AR L ol i e g — LR G —
PRifE GE—d 1 A R SR HRTVL 5 L S R A AR
iz 220 kV PG5 BB AR HLu 500 KV H A REAR B
vl 220 kV JICE REAE HL I 500 kV K H IR REAS HL
A IR RILAE S A R AR L B SR T T AR B
AR W — ZRIARAS NI B R ES —k
TR W5 2R 48 1588 28 X i AR | — (A A o 47 2%
B, L M A S S A BT S
FHZS )4 B A5 B R s ; [ i W 95 R 4o iy
G — AR 0 2 360 15 4% i =X A S 9 A0 A% LR L
DA R T 8 B AR r 3l v g, AT R Sk Ak, i T 500
KV 75 L3l 7 O R ) b 7 ER O — | TR
B AT R P SR R E Y R 8 A R R R T AN
AR S5 T 55 5 RS AT T Sk R &0
M b Ay EE

1 KRB MERIGEIT

K H A% B Sl SR VT 0 R P e A i A SR R
W 500 KV AB RS R S TR - BRI T W R A
TR v — BEBE BT £ EEBH - HER Xl i
o L AR 2 3 A A0 VT 9 s

K H AR F el A ) R L ARE . 500 kV SR 4
Z =R, NMOTR S 4 H1 3k 10 41T g B
b5t ABB 77 SF, Wi 45 ;2 /5 1000 MV - A F45
g o E R A AR AR 220 KV R SR RURE W43 B

K AG B 12013 -07-02; 4 = B #1.2013—08-09

X EH S :1009-0665(2013)06-0051-04

B2k 720, R A GIS 4549, Wl g 7 8 AR 2 A 3k 12
AR TE B ;35 KV #4332 B H T To T A2 B sl L |2
BEELMW KL 2 G AL 4 BHRAR,

HR A5 90 A R B A2 i ol A e A e R R ) K B AR
FL 3 114 T2 728 R 29 T 0 P KL TR AR R0 42 M
FL 0 A TR 2 W B R MR R AL R L 500 KV B IS
AR B E SF, SRR 1S5 AR 2R WS I 4 B 220 kV GIS &4
Fic & SFo M ) S 70 2 WL I Re | I MR Jd A TR
#iv . 500 kV il 220 kV i B A5 AC & it e H O R B VR U AR
e FURiE S

K H AR L TR R SR MG G B A+ 5 0T R
JCRL BT A4 1 7 58, S IR H I P R AR A R AR
Bor st R R — IR LR T R B A I
BATT R RE A i — AR AL | PRI R I e E — R Ak T A
o R J2 R A% 34 SR R b A T B A A L WD T A AR
A ERCE 2k F DR 4 R G0 R < R Bk AR B 2k R K
Bk At G A AR Bk BE R 43 BRI 28 5 Bk i) A
AR D RE AR & R FH s X o5 A BB =X, AR UE B i
Bl i g AT S SR — IR AL M 5 R S 4R i SCADA £ 4
RAE M TR RS I R SR,

2 REMTBI ZRRGEN

K 372 v v 18] Bl 2= 0 2o 8 )2 80 o I R 28 R G4
SR AR 1] XA S B AR bR R B 4V B 2% 0l o 8% 25 4 >R
LAY =R PR BT, AR )R A B AR R R
G I BRI N Al 2% s B ST A R BRSSO R
JC, (A J2 8 2 ZEAL AR P D — R R
BSR4 AR SR A
(ORI SRS I - M N A EP S e R

R B E A — R AL R R4 KR
SEOUH IR P JE R AP DRI I R R
B e MR 2 MR 6 s | — R B8
(7 I e A UUHE A B it 455 )22 I 2% v XU 46 T A% A AR



52 I

B T

TE X 28 1) AT HE 00

500 kV i #2 )2 ® 25 4% GOOSE M SV [t 37 XL
et ,220 kV i F2 2 M 2% # GOOSE, SV 3t % i &
% it il 5 )2 R 4% 2% ] MMS , GOOSE , SNTP it ] [/
=W E— BB 4 il IR R G A5 L R - E
1 iR,

3 REMTBIEZXRRGIESHN

3.1 RIpNEINEES —

K HAE R 500 kV JF A 220 kV i BEEE
o1 B R AR AP % — R A 8 i T 500 kV RGOk
220 kV LB AR BEIBCORI 43 B AR 37 #8 J2 XUEE fb
B, PR32 sl ) 00 4 Ty B i (R 4P S T A Ak
B Y LR A NI 4% Tl B AT e [R] — > CPU SE3L, fR4r )y
I8 RN 428 T BE AR B0 N7 | RS2 R4 T AN 4 1
I 10 22 (B RN ARCRE B Sy T AN T) A 5 T AT
SE LA (R AR B AS B2 ) (EJ2: A 40 Ty R Al 4 3
REMYRR Y AR IF R IX 43, 2% B S5 b 3R sl A 8 4k 47 i
Al BE S AH B O T AR RN I 45 D) RE T 1 SV 1R
21 GOOSE 15 2 # 2 il i [] — /> 47y B4 65 A% 4 11
HAE R AR R A —A, B & R DR
D T REAS AR B ARS8 | L RE ARG Ry B EA TR 1B |
3.2 MiM¥=1hEE R F

IEH BT 2 B 2Z 8] [ B TAE | AH Bl ST

[ o fo] ol 2% b A e 0 B e £ i AR R FR R il
2 A WA RE AT . B T a5 & iR e
5K JIWEALEAE S AK— RIS ARG S
BoR—ANEIAT [ SR 22 A R 43 3k R — B R
s A7 WAL AR, XTI & s o i &
AR A A, A TR B I 2 AT R
A, HUE, WEM A E ONER T B A
AMRAE S MR A R R L FUEoR EE
5 I 05 8 A A B PR IR S % i
A IS B s bl B 6 g AT X T
fig [ED %8 A k5 8 &GS WER G, B
U, Wa 455 B A 45 O [ B R X s L

XU 0 = IO ZR T3l oo W )5 5 MR A 24 i 4%
e B B AT e Al BN e A,
5 22 40 0] F U1 R0 5 0 3 MCIR S | A P RR U e
R HEES5 A, st T4 W
RGNS EY G e B — ek 5 F sh DI e
W5 22 G0 B T i [ s 7 7 T T 4 2 1) S ds A 7
Bl Bt TR RGBT R A i s
UEAE M B e T — B A E ) XN Y
RUIZ AT SE 4 BAH

XU (4 187 PR SE BT A6 AR S0 1E % 38 17 B AS BT
X B R A8 TAR , HL— 25 5 Bt i) LAl ot — 22
T S B E 0 AR R R BRI T RS AT I T

oF o

f

oy =

g
e M )
|

. \ LR [BfE |[ TR | [Eda] [ BN - ‘
CRER B (g | sk ||k | |G| (A o G e
[ -1 N
. MMS A [ | | | |
MMS B ¥

MMS A ¥
MMS B ¥ I I I I I I

G EE TR F ] TR [FFK| [(&E [ BE
I YT g | | WA | EWA] | B A| | BIA | A

A mEE AR g R

v I At N Tt (1 B T AN T

GOOSE.SVA ™™ I N T B NI (N SR GOOSE A I

‘ :‘3 ! ‘ ‘ ¥ o R ? PN

S I PN
e BHEGEA| [RETV ER ] G o LIPRY IS Sl TV |11 2 FK IV
s | A BRIV EBER] L5 e | Ao |40k s || saiie | | a9pi

BRERIL) AR e s L T e A | A N Wt A A

A A fEr A f|fgos Al L= — i

iv ,,,,,,,,,,,,,, |
220kV ER T
AR A
35kV

<~ - -»GOOSE 41 % ; «—» GOOSE 1 % 1 ; «— » GOOSE+SV JE[f{ ; ------- SV EX A, —— -» SV AR oo - »FT3

B 1 500 kV X Bi#THR =X RFELEME



S B SE LA M 500 kV R RE”

AR vl R 23R 53

P AFLLR A7 4 2 1 T AT OR AP R AB B | T 20 2
U R — B B AR T, R BT
TR A MR DAL T IE W B PRE, — & L3
THAEE R
3.3 EHEWMNEAENA

H 2 RS TE 2 01 0 3 R BB AR R U R B AT
THOLIFAE AR | S T SR E AT I O R L iR T
TRAWFGE Rt INORUE 3 £ 32 17 0] S5 M 19 # B Hh &%
B e AR F il i R AL R T T T ) R LB
RS + A IR BT O SRS ER R Bt B A, e
R SR AT T, A BEAR H 3 3 SR FH A i 2o 1
R WS — R & Z 3 D S E e, R RE
AR L N R A I BT R R Rl 8 i AT i A
B A B A — R R s AR Y R TR IR
DIfeny e SRR ol R A ge & MG JF ot — 1k
Feise it W S 30 R 3L P R AR a1 SR AR 3% | S5
b T OGS A 200 SR AL R B I 4 1 A A I AT, 4
Sl B0 i A B I B T AR il 2% i SR OBL R b R
AE B E L F A& 0I5 A0 R — 18 5 A
500 kV £ AR 5 B ) LR A SR G A E T
0 W7 B Y A P (R AR 220 kVHL RS T LT A
BT AP MR AR ), 58 R AR S A B R
B IF B B PE E

B4 A A FE BTN A RE 2 1 & JF AT T Rk
I B 2 o Dy BEAR X A 57 R AS R A 58 B, B SV %,
XF 4% FUFT GOOSE g % s 42 F1 43 1) A1 8 78 A [\] 14 4
{4 A IS A B B EIVE 1 2 S R N
I3 E SV K g A I GOOSE K& itk , H5 SV,
GOOSE & 3¢ 435I %) i #5481 £ iy A5 9 B o0 i e ¢
vy CPU 47fi 4 i 422 11 A [A] 5] i 1 GOOSE #1 SV # 3¢ |
Uk /D 1B 1T R T
3.4 TREEAREN

K H A Bl 4l 2 B AR A RO OBl B2k
T AR BEERLR A Sy B B A ST
OGN B8 L M A I oT O RUERLE . Hid 500
KV HF AP 4 500 kV R AR . EAEEP 500
kV BEER LR 220 kV BEZRAR IR A EF1 B £ 430 41
T T BEAE 500 KV F G OR 4P R 4 R 500 KV &
PR i 2R s B A BR 500 KV BEZRAR P T BRI T £
HF—mbtAE | AR e AR B AL R 220 kV
LA P4l SURE LR 20 57 220 KV BEBCAR A 220 kV 43
BLR YT 220 kV LKA A £ B E4 T —fi 5t
LEGL

ZAE R T RERL, BN TR NER)
A, AR H o — e R O — B IR A R
TAESE W TR KR B N 2 & 1108 17 R | 75

1E AT ) B A 2 A i, A

A
Xt —E WM EIE R 2
EE AR IR T R 7 A B R H A bR

BLANE, fEistTs

L4,
3.5 A TIRME A MTE
K H 17 FL vl 2 R UL A 2 I Y [l %R DL £F

et 7y =, ROR ML T R B8 a 1 2 T @i A | [al
10 B S A N R TR SRS I 7/ =31 | T T S
“ONGE— " BARBIE T W Im] % K v - HE R s 24 64T T
I AR R MG ik ML 1 44 R B ARG 2F [l i
[ IE A 1 | 7 (B G EF [l % 1F 38 2 KA 18 | Bl s it i i
T T A o R R Rk AT T G — B A
H A AE B P EZO B LR B Ih R i A B (A B
HOG A, JEECHE ) RIXE AL ) S O 4S5 (A #3/R1,
1-A-7), il 2 fiow

ESTaE ESTAC R
TP #3 TPt #4
- #3 R3/1-A-1 #4 R2/1-B-2
RE I RITL) 4 .
1-A-1/#3_R3 1-B-2/#4 R2
[ 3] R3T3 [~ = } ZIC RN 2 roT2
R4T4 I R3T3
Jel A b
1-A 1-B
— — B4, el 0 S

B2 gt REEaEREE

] B F 5 BB e I AR I T o D AR i 2 (n
FAR BE22AE) ARSI TR N BIE H KA | IE 6
TEAH A A (W5 B B IR O £F i 5 2 X R TR
40, %45 sty Al D e 2R A7 S0, FHAE EDUAR 7 | 40
F1PIR,

4 Z5WRIE

ASCHFF TR R s R R e, AT
YL 500 kV K H W28 (9 H AR T S8 FRe s, 6 B UCR H
ORI — %6 5 SO RE A IF B oo ie & — 1k
fb BB A b A DGEF K [l 44 45 TR R
PEAT T 438, —4F I TRRE 1T R W%y 20 L5 AR
ML 2 R PSRBT ALK ) BEAE B B 7 HL R 1R
Wik ', F—By BoB e AW B2 B s s 15 4 00
FIFERE L b — B — RS SRR, B
AEAR LN M5 BAl &K REEFE LU T LA I

(1) AR itk it, "EsEmnRme
PR, TP R AL BT bR R i &
e ObRAEAL A

(2) HETFFAR Uk IR R K, A B R 4L
e BRI DAl R M 4 &t by | AR 78 A H vl — A A
BERG RTHE R TTAL B e E  Bh Ok A



54

AN/ NI S N

F1BERIRRERAOEEXRER

eSS S 11 B2 St 11 2 B3 i3 GRS FEWCBE £ ik
XX 2 ## (4 #3_R1 11*%‘)% GOOSE PLT B — 1 RELR AR AP S A DA TG Bk
#3 Tl AL A Pl R — 2 —
TFXALE
A1 , T 16 PR A 4
BB a @B xxmam T2 BT g empamE
XX £ ## (19" R 2-B) o i A B 23 ) T o
1-A-2
#3 T3 2-B2) #2 R2 R4 —

= I RERL K F

(3) MEECAERRALRI BT R BT A
B, T REAR I 34T | 1k — 25 L VT 50 FlL IO R A% L il it
TIN5 i 2 bR A A

(4) BB BIT5EH R AEAS R R AR HEIR R |
bR 2 o FAE 1T R AL HL b U AR b | B
FOARARER [ PR, AT 5 e 93 1 — AU AR
HL It B SR R AR AR
S % 30k
RINEESHUPASSE S T -F 2ae 2 S F NIVIRE A et

Jiih A 2012 132-151.
(2] F 55 A2t s (015 5. A8 o — Y B A 0T U F S B 0],

W1 R 56 311k, 2010 ,34(13),93-98.

[3] Q/GDW 494—2009 ,330~750 KV ¥ fiE. 25 iy 3 % 140 46 [S].

(4] Q/GDW 441—2010, % fig 2% o 36 4% i L 47 B AR WL [S].

(5] 7% 7=, % A A% ef o B K sk 2 R (M. b st v e g i i
t,2011.57-59.

(6] 5 M 2= Wk, 2= 1,55 110 kV & AEAS s w31 S [T].
TEARHLHL TR 2011,30(2).31-35.

e A .
S R(1975) 5 TLIRIEI T, TR O S e R A4 B R 4 B
5T AE,

RE5E(1985), 5 VLN E RN LRI A= e g 2R e 4k ol O 4P K
B RE AL FL I R G BRI BIESE AR

Review on 500 kV Substation Construction Technology in Jiangsu Power Grid
WU Wei', SONG Liangliang?
(1. Jiangsu Electric Power Company, Nanjing 210024, China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing 211103, China)

Abstract: With the continuing evolve of smart substation technology, as well as the increasing complexity of construction

scheme, the long-term operating performance of smart substation has proposed requirements to construction mode. This paper

introduces new technical application of secondary system in the 500 kV TIAN-Muhu substation based on the State Grid's

existing typical building program. On the premise to meet operational reliability, it proposes to promote a further combination

of secondary equipment and to increase information fusion level of smart substation, which will achieve the secondary device

function optimization.

Key words: Smart Substation, Construction Technology, Unification of Relay and Control
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Research on Insulator Rime Flashover Through Leakage Current Regression Analysis
XUE Hengsong
(Nanjing Power Supply Company, Nanjing 210008, China)

Abstract: The state of insulator is critical to secure operation of transmission and distribution lines. The leakage current is a

reflection of the surface state and discharge character of insulator because it exists all the time. Under laboratory environment,

the rime is mimicked by human. Silicone rubber insulators are placed into the mimicked rime with various times to damage

their insulation in different extent, and then voltage is applied to them to trigger flashover. Through using high speed video

camera to record the phenomenon and process of flashover, the nonlinear character of leakage current can be studied by

regression analysis which provides recurrence plot and quantitative index to characterize leakage current's internal variation.

The result shows that the nonlinear character of leakage current is consistent with insulator's surface discharge phenomenon.

The research reveals occurrence mechanism and developing process of insulator's flashover under rime environment, which

helps to ensure the reliability of outdoor insulators.

Key words: insulator; rime flashover; leakage current; regression character; state detection



