$60 % AW B % X @ K F OF MK Vol. 60 No. 4
2026 4 4 H JOURNAL OF XI’ AN JTAOTONG UNIVERSITY Apr. 2026

RBEBNEEFEFEERIPAREIRSRE

R, ORGRE, SREER, EER, BT, EARE
(L PSSR TR B . 710049, P92
2. B DA B ) I 0 o 3 B S B AT RS WD) 211106, R D)

HBE. W EEREA LR PREGEEHE S ERATESOECER, Lk A3 L IRE R S 5]
EMBEEXRFUR MM ZRESO Y AL EARG T, LRIEZRELTES AR B INKE
AR ZTHREORP REZ. FATHEORPEE, ZEARELLA TR ELETMELS . L
FIARPLEP CATERZARTETHELZRy, KB AT ER, MET L AREINUE
A ASTENYEIRAELANAENE; S XA T STAGEREANELSIRPEER
ERPREARETANBEANSEEZNRLIRKEFN LA LA SHERETFEO SRR 5 Ay
e AR AR FH A FTRPEEGRA T EETENFC IR RERELIENRIRS
G R T RIRIN AR ZTHRE AR REFRPEIEF T EORRARL T .
GARTAHARR AT ERZH A B ERPEARGFRREE AL L TS,

KB, AT EZ;FLERY IR RE,RPEE

RESES. TM772 XS A

DOI: 10.7652/xjtuxb202604004 XEHHS . 0253-987X(2026)04-0042-16

A Review of Research Progress and Prospect of Non-Electric Protection

for Large Power Transformers

LI Boyu', HAO Zhiguo', ZHANG Kanghai', DONG Jiatao',
ZHENG Yuping®, XUE Zhongxin®
(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. NARI Group Corporation (State Grid Electric Power Research Institute) , Nanjing 211106, China)

Abstract: Power transformers are core equipment in electrical grids, responsible for power transmission
and voltage regulation. Internal arc faults within the transformer tank can easily lead to combustion,
explosions, and even fires, resulting in severe consequences and casualties. Based on the protection
principles that rely on the non-electrical parameter characteristics induced by internal arc faults,
corresponding protection devices have been developed in the industry. These devices work in
coordination with electrical protection equipment to collectively ensure the safe and stable operation of
power transformers, This paper first elaborates on the physical processes and underlying mechanisms of
the non-electrical parameter changes caused by internal arc faults in large power transformers.
Then, the non-electric protection devices currently applied in the field, along with their operating

principles, are categorized and summarized. The current research status concerning experimental
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investigation and simulation analysis of the non-electrical parameter characteristics induced by

internal arc faults is reviewed, together with the design and development of new types of non-

electric protection devices. Furthermore, the shortcomings and challenges faced by current non-

electric protection principles and devices are summarized. Finally, future research directions are

outlined, including the characteristics of non-electrical parameters caused by arcs, novel protection

principles, and the development of protection devices. This work is expected to provide theoretical

reference and engineering guidance for the research of new relay protection technologies for large

power transformers.

Keywords: power transformer; non-electric protection; arc; protection principle; protection

device
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Table 1 Configuration of non-electric protection for main

power transformer in ultra-high voltage projects'’
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Fig. 1 BF type double float Buchholz relay and its internal

structure
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Fig. 2 Pressure relief valve and its internal structure
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Fig. 3 Sudden oil pressure relay structure
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