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Fault Analysis of 35 kV Shunt Dry-type Reactor

CHEN Dongming, WANG Jianwei, SHANG Lixin, LI Yang, PENG Kai, ZHAO Jiaxin
(Ultra High Voltage Branch of State Grid Jibei Electric Power Co., Ltd., Beijing 102488, China)
Abstract: In this paper, it is found through the diagnosis test that the 35 kV shunt reactor in normal opera-
tion has inter-turn insulation defect and is in operation state with fault. Such tests as DC resistance, reac-
tance, power frequency loss, inter-turn insulation and lightning impulse are performed on the reactor respec-
tively at site and factory, and the gradual deterioration process of the inter-turn insulation defects is ana-
lyzed through data analysis. It is found after the disassembly of the reactor with defect that there are typical
wet contamination discharge traces on the 8-3 layer, which is consistent with the test results. The causes of
appearance creepage and breakdown are analyzed. The sensitivity and cause analysis of the existing test
items to find inter-turn insulation defects is displayed. In combination with such factors as the operating en-
vironment and defect characteristics of the dry-type reactor, relevant suggestions for its production process,
routine maintenance, maintenance and test item selection are proposed as to ensure that the potential de-
fects of the dry-type reactor can be found in time, prevent the operation with defects,and assure safe and sta-
ble operation of the power grid.
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Table 1 Diagnostic test for 392 shunt reactor

i il
AFH B CHH
#i 2% SE/MQ 18820 25000 24000
FiLBH PHEMQ 25000 25000 25000
SE/mQ (75°C) 5197 5202 52.05
Hii

L ¥IE/MQ (75°C) 5223 5217 5212
AL 1% -05 -028 -0.13

S /Q) 19.88  19.90  20.01

AT ERIEIQ 1998  19.96  20.09
AL % -05 03 -04

FRAE HLE /kV 31.1 31.3 31.8

[ ] Frae A% /kHa 10.7 10.7 10.7
#i 2% AHE/KV 131.0 1306 1312

4 HL R A% /kHy 17.2 10.7 10.7
FREERLEE 35 °C, A1 : 38%

Silas WM TR AR A

2022%7R158

e

"

1 392A tAFEXFEHIER[E (8] 8 45X 58
Fig.1 Inter-turn insulation test of phase A of 392 shunt
reactor
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Table 2 Low voltage test item

MW H  EREMA /MO HBPUE/Q TR /AW

A 52.23 19.930 9 67.9
21 RIS 52.03 19.941 2 66.8
252 RIS 52.08 19.947 0 66.8
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Fig.3 Lightning test for upper and lower terminal
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Fig.5 Cross-section structure of a reactor layer

PrIT AL BT b ot 4k | AT 40T I &)
A E L) 1) X 2% 3 J2 B I 8 20 A 7 el
i BRI IR 2) W AR N
KGR A ) Rl e S B 1K R BRBR A 8 J24h,
HAR 15 MM B R N & LA )2 1) R 24 2% 0 5
W B8 WEIZNA 3/NE, Hh /NE M4 H
BT, 1.2 /N2 NS R 4 5 T8 54, 3 /NE N
e 1 5 2 SedL i s s BHAE N 0.04 MQ. HIAEH]
TE WU S 8 12 3 /N2,

VIFWe iS22 BRI TR A KA 4 R
T BRES 8 WEHE AN, HoA BRI WLt B A
55 8 AEHZAMIEE R 700 mm, KA 380 mm Y
— A B 0 SO T L IR, AL T EH, LRI
IEHALER S 8 B Z IR S L ULIE 6.

it 5] Ay = ‘ i

IEHBE RSN

FESEE RIS
6 HSEHESEERIIUXLL
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Fig. 7 Breakdown point between 8-3 wire layer and outer
cladding layer
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Table 3 DC resistance of each envelope layer

R0 HFHEM/Q (75C) || J2E EHREH/Q (75°C0)
1 1.70 9 0.67
2 1.78 10 0.63
3 1.49 11 0.60
4 1.19 12 0.87
5 1.06 13 0.88
6 0.91 14 0.90
7 0.78 15 0.93
8 0.72 16 0.64
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Fig. 9 Comparison diagram of DC resistance variation
rate of each envelope layer and overall DC resistance
variation rate
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