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Abstract: An overall design scheme of on — line detection system for ultrasonic partial discharge in 1 000 kV gas insulated
switchgear ( GIS) is presented and the hardware part and software part of detection system are designed. Information acquisition
and processing unit takes TMS320 single — chip microcomputer as control core and the preamplifier unit based on AD620 has a
higher precision. Through the simulation tests of four conventional insulation defects by ultrasonic detection system in 1 000 kV
GIS the characteristics of ultrasonic detection system are summarized. The proposed system has successfully found a basin —
type insulator damage in 1 000 kV GIS which has a good engineering practical application effect.
Key words: ultrasonic; TMS320; GIS partial discharge; preamplifier

: TM595 TA 11003 —6954(2016) 02 - 0024 - 05
DOI:10.16527/j.cnki.cn51-1315/tm.2016.02.006

1
GIS GIS
20 ~ 100 kHz
( gas insulated switchgear
GIS) N N N
SF, (
) ' 1000 kV GIS i
2 GIS
GIS
( partial discharge PD) GIS
GIS . GIS
\ 1
1 000 kV GIS
N GIS GIS
o
N o 2

e 24 .



39 2 Vol.39 No.2
2016 4 Sichuan Electric Power Technology Apr. 2016
3.5 .
4 GIS 5
NU40A18TR
2 V(t x) =U(xt) xT
1.2 (1) Ulx 1) (1) .
GIS IS
GIS ~80 dB 17 ~ 220 kHz
PD 40 kHz 4 .
PD .
S S=t,xCo t, A/D
n ¢ ; DSP( digital signal processor)
° : RAM .
Sl SZ .o
S, PD O 6
° AD620
2 0.1pF 100 kQ
R,\R, 4.
7 5 1.
8 R, R,
. 7
3 R, 210 Q 40 kHz
G
2 G=R",/R, +1=230
R’ AD620 49.9 kQ.
X CPLD ( complex programable logic device)
' A Altera EPM7128S ( PLCC84) DSP TI
’ DSP TMS320C6713 DSP  CPLD
NU40A18TR ; 148
GIS ; 166 ;
'5 us; :30 ~220 kHz; CPLD bsp )
150 Hz; : AC 220 V 500 W;
ST ; AD .

e D5 .



2 x2 mm’ 2 x3 mm’

12

39 2 Vol. 39 No.2
2016 4 Sichuan Electric Power Technology Apr. 2016
DSpP RAM
DSP
9
4
GIS
10
11
200B4M -380 V/1 000 kV;
(GR 1000 —1/6) :
6 NU40A18TR o
7 AD620
10 GIS
8 11 GIS
GIS
3 12 mm
0.2 mm
15 mm.
A 10 mm



39 2 Vol. 39 No.2

2016 4 Sichuan Electric Power Technology Apr. 2016
13(a) C C-TI 112 pC
.12:24
12 GIS4
12 a)
. . b)
o c)
o 20° ~
60° 180° ~260°
L)
0° ~60° 240° ~360°
GIS
PD.
5
2013 03 12 12:30 1
1000 kv GIS C

13

« D7 o



39 2 Vol. 39 No.2

2016 4 Sichuan Electric Power Technology Apr. 2016
231 C-T1 C 1994.
13(h) 2 . M
. 2005.
1 GIS 3 .1.000 kV HGIS
R J . 2011 24(5):57
GIS -62.

4 Lundgaard L.E G.Tangen B. Skyberg et at. Acous—
tic Diagnosis of GIS; Field Experience and Development of

Expert System J . IEEE Trans. on Power Delivery
6 2013 7(1): 287 —293.

. 2006 40(38) :
TMS320 1000 kV GIS ! (8

964 - 968.
6  Hasegawa y Izumi K Kobayshi A et al. Investigation on

Phenomena Caused by Insulation Abnormalities in Actual

AD620
GIS J .IEEE Transactions on Power Delivery 1994 9
’ ’ (2) 1796 — 804.
GIS o
(1982) N
( 12015 -11 -19)
1 GIS M
14 ) J. 2014
(10) : 1893 - 1897.
8 . PSCAD
1 J. 2008 26(2):15-18.
j 9  Trudnowski D J Gentile A Khan J] M et al. Fixed Speed
2011(1) £ 175 - 179. Wind Generator and Wind Park Modeling for Transient
5 Stability Studies J . IEEE Transactions on Power Sys—
tems 2004 19(4) 11911 - 1917.
J. 2014( 12) : 2451 —2452. 0
3 . Gordon Lightbody.
J. 2009 33
J. 2005 25(12):27 -32. (18) :96 - 101.
4 11 . MATLAB
I 2007 31(14) 120 - I 2008(2) : 175 - 179.
23.
5 M . (1989)
2005. ;
6 DIgSILENT Gmb H. Dynamic Modelling of Doubly — fed In— (1964) N .
duction Machine Wind Generators R . Technical RePort > >
Aug 2003. °
7 : PSCAD/EMTDC ( 12015 =11 -12)

e D8 o



