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Analysis and Mitigation Measures for Inter-turn Insulation Faults in Dry-type
Air-core Reactors
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(Jibei Ultra-high Voltage Substation Company of SGCC, Beijing 102400, China)

Abstract: In this paper a fault case involving trip and fire incident of a 35 kV dry-type reactor during oper-
ation in an UHV substation is introduced. The cause of the fault is analyzed through the working principle
and structure of the dry-type reactor, test data of the same batch of products, disassembly and inspection
of the equipment as well as combination with the fault recording data, and the fault location is basically
confirmed. The fault is determined to be caused by the cracking of the reactor’ s encapsulation and the
moisture ingress and corrosion of the polyester film, whih leads to the deterioration of the inter-turn insula-
tion over time. Following the insulation degradation, a single inter-turn short-turn short circuit occurs.
Under operating condition , this single inter-turn short circuit is rapidly evolved into a multi-turn short
circuit fault. Eventually, the reactor ignites and burns at the continuous temperature rise. Based on the
fault occurrence mechanism of inter-turn short circuit of dry-type air-core reactors under long-term opera-
tion, certain improvement suggestions for the equipment production process and maintenance strategy of
the equipement are made.
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Table 1 Parameters of dry-type reactor
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Fig.1 Structural schematic diagram of dry-type air-core
reactor
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Fig.2 Waveform data diagram of fault recorder
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Table 2 Routine test result of dry-type reactor

7 i ERV G EN R W7 E

WiH /O
e (75°C)IQ2  (75°C)/IkW

BT 219408 0.051 06 59.151 20.195 3

SiE 219408 0.050 90 60.220 20.160 1

22 XBSZLERBESHSEENERE
BB RLPTAR IA TCTHR R Hh SR DT
I bRIC, EACTHR LS A ST, A AR
200 LR LR T ) A S B 2k U R B
K BB ICS W, 25 ST e i, I 3 B

3 RIFEHIRIAR HEEL
Fig.3 The exposed reactor outlet terminal after being
stripped
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Fig. 5 Burn-off condition of the the 1st to the 6th
encapsulation layers
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Fig. 6 Damage condition of the 11th to the 1st arm and
the 7th arm
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Fig. 8 Dust accumulation on the non-faulty
phase reactor

HLITAR B MZ R MRS A B 8 Ab Gl T 2
BLULEE 9 A3 IS J BN TRk B ) 266 2 A ot [+
BETT 28, R B BRI AL A9 2 1 L B, WL LT 48
Y 2% BT IE A A5 1, LA F A BOR T BOfE LA
WSRO R . NP 10

9 IR EEHAEO
Fig. 9 Cracks in the outer encapsulation of the non-faulty
phase reactor
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Fig. 10 Cracks in the coil of the non-faulty phase reactor
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