1 Electric transforner explosion prevention device
The present invention concerns the field of prevention
of explosions of electric transfornmers cooled by a
vol une of conmbustible fluid. Electric transformers
sustain | osses both in the mﬁndiﬂgs and in the iron
part, requiring the heat produced to be dissi pated.
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a fluid such as oil. The oils wused are dielectrics
and are capable of igniting above a tenperature of
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After the gas discharge, the pressure inside the transformer tank
increases very rapidly, leading to an often very violent deflagration. The
deflagration causes significant tearing of the mechanical linkages of the
transformer tank (bolts, welds) placing the said gases in contact with the
oxygen in ambient air. Since acetylene self-ignites in the presence of
oxygen, a fire breaks out immediately and spreads to other items of
equipment on the site which are also likely to contain large quantities of

combustible substances.

Explosions are caused by insulation ruptures due to short-circuits
caused by overloads, voltage surges, a gradual deterioration of the
insulation, insufficient oil level, the appearance of water or mould, or a

failure of an insulation component.

There are known, in the prior art, fire extinguishing systems for
electric transformers which are activated by fire detectors. However

these systems operate with a significant lag, when the transformer oil is



There are known, in the prior art, fire extinguishing

systens for electric transforners which are activated

by fire detectors. However these systens operate with

a significant |ag, when the transforner oil is 2

already burning. It was therefore accepted to nerely

restrict the fire outbreak to the equi pment concerned

so as not to spread the fire to the neighbouring
installations. To sl ow down the deconposition of the
dielectric fluid due to an electric arc, silicon oils
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Document WO-A-00/57438 discloses a rupture element with
rapid opening for an electric transformer explosion prevention device.

An object of the present invention is to provide an improved
device for an extremely rapid decompression of the tank in order to
further increase the probability of preserving the integrity of the
transformer, the on-load tap changers and the bushings while using parts

of simple structure.

A device for preventing the explosion of an electric transformer
equipped with a tank filled with combustible coolant fluid includes a
pressure relief element arranged on an outlet of the tank to decompress
the tank, a reservoir arranged downstream of the pressure relief element
and at least one manually triggered valve fitted at the outlet of the

reservoir such that the reservoir is hermetic in order to collect a fluid



of sinple structure. A device for preventing the

expl osion of an electric transfornmer equipped with a
tank filled with conbustible coolant fluid includes a
pressure relief element arranged on an outlet of the
tank to deconpress the tank, a reservoir arranged
downstream of the pressure relléf el enrent and at
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ignition. The reservoir may be equipped with cooling means, for

example in the form of a gas expansion valve.

Advantageously, a flame arresting element is fitted to the
additional pipe. The flame arresting element may take the form of a
fluid check valve preventing oxygen from entering the pipe. The flame
arresting element may also include a part capable of shutting off the
said pipe in the presence of a flame. The pressure relief element may
also include a solenoid valve controlled by an external control unit or a
temperature detector nmext to the said valve, capable of ordering the

closure of the said solenoid valve in the presence of combustion.
The reservoir may be equipped with cooling means.

In one embodiment, the device includes a vacuum pump
connected to the reservoir. The reservoir can thus be placed at a much

lower pressure than the ambient atmosphere and the normal pressure



addi tional pipe. The flame arresting el ement may take
the formof a fluid check valve preventing oxygen
fromentering the pipe. The flame arresting el enent
may al so include a part capable of shutting off the
said pipe in the presence of a flanme. The pressure
relief element may also includeta sol enoid valve
controlled by an external control unit or a
tenperature detector next to the said valve, capable
of ordering the closure of the said solenoid valve in
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tank and the depressurization chamber. The depressurization chamber
may take the form of a portion of tubing having a diameter that is much
greater than the diameter of the pipe. The depressurization chamber may
advantageously be intended to withstand high pressures and mechanical
loads that are greater than those for which the reservoir is designed.

In one embodiment, the pressure relief element includes a
perforated rigid disc and an impermeable membrane. The pressure relief
element may also include a slotted disc. The discs may be domed in the
direction of flow of the fluid. The slotted disc may include a plurality of
lobes separated from one another by slots that are approximately radial.
The lobes are connected to an annular part of the disc and are capable of
resting one on the other by means of fastening tabs in order to withstand
a pressure external to the transformer tank that is greater than the
internal pressure. The perforated rigid disc may be equipped with a
plurality of through-holes, arranged near the centre of the said disc and



chanber that is nuch greater than the di stance between

the transforner tank and the depressurization
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pl yrrakdury withpreapedt @or €lpredetermined pressure relief threshold. The
rupture detection means may comprise an electrical wire intended to
break at the same time as the pressure relief element. The electrical wire
may be bonded to the pressure relief element, preferably on the opposite
side with respect to the fluid. The electrical wire may be covered by a

protective film.

The device may include a plurality of pressure relief elements
intended to be connected to a plurality of oil capacitors of at least one
transformer.

The method for preventing the explosion of an elsctric
transformer equipped with a tank filled with combustible coolant fluid
includes the tank being decompressed by a pressure relief element, the
ftuid that passes through the pressure relief element being collected by a



el ements intended to be connected to a plurality of
transfornmers. Thus a single reservoir can serve to

prevent the explosion of a plurality of transforners,
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pressure relief elenent. The device may include

rupture detection neans integratfed with the pressure

relief element, thus providing a detection of the tank
pressure with respect to a predeterm ned pressure
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conpﬁlse an electrical wire intended to eak at th

sanel ¢iMe G CEFie e 88¢ira2spe | hdn el AR TR Phat least one manually
el ectrig@aabdWalee. may be bonded to the pressure relief

el enent, preferably on the opposite side with respect

to the fl uikk eifbeosébﬁqirreiveﬂiowi devignyisbée st gvat €or ytransformer’s

Py oo BAbL V. T Ui Ratodt e B P S eBrh 08 clighells, end for
a pItlhﬁatlankyofoifheoﬁlec@aipa]cbusirisgef tlats ladtesttankealso referred to as an
trangfipr ggg>. TheeMBLA do?oﬁh@r%}’@&"rdﬂg tb'%%hﬁ?é%' 01%' isolate a

of an electric transformer equi
fil ItERsfPIRCE Snadh | tenk Tom éhr« hllgtn gndj lﬁ@«l uabt@gf:hlénes to which

tathQeﬂrﬁﬂsﬂﬁﬁ%f%ﬁﬁa%sb)ﬂr@ @Jx%ﬁe%ﬂé@ R ioekp@ @dBAhctors. Each
the fluidt he press relief

asses thro
el ePERR U &OR ué’B‘FW gét éﬂrreynﬁg‘é {’MeF‘Pref)FICLi’IDé‘séP\‘i‘Bﬁ‘lﬂlln" a certain
and agﬁﬁ:&ﬁ @iémgllaemgvﬁdxdaymb ﬂnea&ttl@gla‘luﬂia]nualthy bushings and/or

des SIAReST 18 % s BRur® SHEEIRYT B "R bR et fanstormer.
of MNigrogrnliogekctiap rcémrsgaaydre phewugiads coandcfedrto thmetransformer
tank, of ghhelrﬁ EQEH'fbak)iabl%?%é}gghé}l?hﬁalh?tézeﬁu{(ﬁﬂgtl@51@9 when a

referred to as an
el eéalt dgl dpipshehigdniesting ndlgpger gan tnaedragadhegevacuation of

Mai BodaktiblOPukbe fhjng hhansad Formet iagr tbi thesrelOrvdir Ghhd, where
t he transforner Wi n S are connected via out put
conBttT Ry Rl 2 ‘Bﬁbﬁg¥r8ﬁﬂaﬁéﬁor i s surrounded by an

ol l box Cloﬁ]et %ngﬁ JMof p%'g\rfér?tmn device may be equipped with means for
detecting the triggering of the transformer power cubicle and a control
unit which receives the signals transmitted by the transformer’s sensor

means and which is capable of transmitting the control signals.

The probability that combustible and/or toxic fluid escapes to the
outside of the device is greatly reduced, thus resulting in reducing the
risks of igniting the said gases or the risk of an operator located nearby

being poisoned.

The explosion prevention device is particularly well suited for
electric transformers located in cbnfined areas, for example tunnels,
mines or underground in a built-up area. |

The present invention will be better understood by studying the
detailed description of a few embodiments given by way of entirely
non-limiting example, and illustrated by the accompanying drawings in
which:

-Figure 1 is a schematic view of a fire prevention device;



amount of insulating fluid. The insulating fluid in
the bushings and/or oil boxes is an oil that is
different fromthat of the transformer. Nitrogen

i njection nmeans may be provided, connected to the
transfornmer tank and intended. to be triggered,
manual |y or automatically, when & fault is detected.
I njecting nitrogen can encourage the evacuati on of
conmbusti bl e gases fromthe transformer tank to the
reservoir and, where necessary, to the auxiliary
reservoir. ghe expl osi,on ventl q{deV| e my be
equi pped W rf§ % ghptai 8?:‘?‘7@3 Iﬁ%"et i ggering of
the transf oFigare p?ower acybhematiandiawcofitd ofire Wrevention device

whi ¢ e als ransnmtted by the
trané1 S(raorcﬁfgr C‘[sélsﬁelnsseg %ﬂ%f'tc’a{ﬁ%?%. ch is capabl e of

transm tti rtguhed cbotwsod veirgwdl o, FiBwee pr obabi l ity that
combust i bl q:lggpt( 9rshb%'§v5} g gsp%ﬁgélto the outside

of the device I1s greatly reduce us tesulting in

reduci ng tHE8ufg §ks aomsgmeprcwgwﬂ héew Hifch adBee elem pet;

risk of anrmperat 9§ ahesAkLLNS aftbm viRel HUFpAIrsaned.

The expl OSIFO ’Ee §vent| on eV| ::?g parti cul arlﬁh%e

sui ted for-FIBRECE 11 & iPHn S8 fD0Y ol GeERsaant iR bhf 16t 6 and

areas, for-Fegampd es huﬁeezl from meﬁesméomujﬁn@ﬁ@glmd Higude 6;
i.avention. W

bui | t T oLt S
onder ot nod gl (iR RS imA BRI fistre My Bl  agvice with
fewaewbﬁdq:afsiﬂpseqmvmatw vkymbkrentir el y non-1imting
exarrpl e apg@ge Hsfsr:i’ﬁ %%Péflltvtl%wag 1?@ 18 fﬁ\%{]gﬁo

in I gure schemat I c VI ew o
pr event| onFt@W&éz aﬂd lﬁlséim"’é variantyofEigineel vi ew of
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tank 2 includes a body 2a and a lid 2b.

The tank 2 is filled with coolant fluid 7, for example dielectric
oil. To ensure a constant level of coolant fluid 7 in the tank 2, the
transformer 1 is equipped with a conservator 8 connected to the tank 2

by a pipe 9.
The pipe 9 is provided with an automatic check valve 10 which

shuts off the pipe 9 as soon as it detects a rapid movement of the fluid
7. Thus, during a depressurization of the tank 2, the pressure in the pipe
9 falls abruptly causing the fluid 7 to start flowing, which flow is
rapidly stopped by the blocking action of the automatic check valve 10.
Thus the fluid 7 contained in the conservator 8 is prevented from being
drained.

The tank 2 is also equipped with one or more fire detection
cables 11. In the embodiment represented, a fire detection cable 11 is
fitted above the tank 2 and is supported by blocks 12 resting on the lid

2b. A distance of a few centimetres separates the cable 11 from the lid



-Figure 6 is a cross-sectional view of a rupture

elenment; -Figure 7 is an enlarged partial view of

Figure 6; -Figure 8 is a view from above correspondi ng

to Figure 6; and -Figure 9 is a view from beneath
corresponding to Figure 6; -Figure 10 is a schematic

view of a fire prevention devicedwith a vertica
depressuri zati on chanber; -Figure 11 is an overal

view corresponding to Figure 10 -Figures 12 and 13
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of the fluid 7. Thus, during a depressurization of

the {SHKRDON FE s usthe disoharge ofivis@oun frem teaflpid () ip the tank
causs ng, the f} u to star i g, ' Wi | :
rapidly st ngtégeg\?gE hcgnbfogc[%?%gqgc{f%gﬁwoyf Crpﬁtedr% ifl The electrical
aut omatladicohecth v akvteid@elayThus the fluid 7 contained

in the cogﬁ_ﬁervator 8 is prevented from being drained..
The tank 2138 BPRYOSEHH ppld it PRWSHEL o Yot e HAE cubicle, not

get s oy Gm0anchL g ndhe SRS L SLERETUA & s

and tirgakerp podt ellidiyisot goippel2witbstigegr eentbs.| i d 2D,

A distance of a few centinetres separates the cable 11

fromthe [Thd @evébtiofhéewiabl i@ childammy GOUPriseEittodto an outlet of

Wit ?ﬁc'e %E?IH(arZaf}r?adnggd gt %ylg]itglﬂlllelt)i)i%t of the body 2a, a rupture element 15
the breakage of which is used to detect without delay the variation of
pressure due to the rupture in the electrical insulation of the
transformer, and two vibration-absorbing elastic sleeves 14, one being
arranged between the valve 13 and the rupture element 15. The
prevention device also includes a depressurization chamber 16 having a
diameter greater than that of the rupture element 15, fitted downstream
of the rupture element 15 and a drainage pipe 17 supported by a
reservolr 18 intended to collect the fluids from the tank 2 after breakage
of the rupture element 15 and intended to separate the liquid fraction
from the gaseous fraction. The pipe 17 1is fitted between the
depressurization chamber 16 and the reservoir 18. The other elastic
sleeve 14 is fitted between the depressurization chamber 16 and the pipe

17.



menbrane with a low nelting point, the two wires
comng into contact when the nenbrane has nelted. The
cable 11 may be laid out in a rectangular path near
the edges of the tank 2. The tank 2 may include a
sensor, also called a Buchholz, for detecting the
presence of vapour fromthe cool@nt fluid, fitted at a
high point of the tank 2, generally on the pipe 9. A
rupture in the electrical insulation results in the

di scharge of vapour fromthe quid 7 in the tank 2. A

vapour senggg %@r@ﬁruﬁﬁ%%ﬁa 4 ;laﬁed Hr@urdgihg‘ Bens 18a. The

el ectri cal i nsul ation wt
t ransdsgrverr 18iis qgpupped myh pipiveer] 9c fidui eiv&oumnig gases given off

represent ed ch .i ncl power cut-off peans sych ,
as c??c e oilbv\gfé?(é:}lgl% \f\)% C%ﬁﬁ?‘ffﬁédtwlf?f“#y to a mobile

tri ggedses@Nber td MR al ﬁi/eefgs'e%ﬁl 8 CehLNEhH9e] Bus immediately
valve 13 fitted to an outlet of the tank arrang ed

at admrghsmwd ofd tiaterbpatiddy anpu;aﬁumtoeltbﬂemseﬂ.\&nr 18. The

t he aka sed to. detect w thout del ay

t he v r| At gﬁmgfl\{miofe@gﬁrg © giderded pio rllet‘mﬁé‘eﬁ 2t 1fe Mdetermined
el ecires©dle bhgekatthen Pfbakheor tdxansiier H@fweeﬁﬁ@ 4 Wer and 1.6 bar,
vi brati on-absor bi ng el astic sl eeves 14, one bei ng

ar r JH§Erabby hetHeemd. & Arvend 3 .4rbdrt he r upt ure el enent

15. The r n devi ce i n¢cl ud .
G eoour P SHRN DO XSG One IR 9 Y mevgpLgragen in the
t hanit fivtm @htédigg) Wil ol €oelde et tﬂécofdbtutsﬁ@nd&ﬂ\ﬂl%t £828 and that

of tge rupture elenment 15 and a drai nage pipe 17
supPortsd OBy in theagessrypir 18 ppd emddhbe t @ndol) aard {heprevent the

fl Uhﬂ%oﬁfi‘gﬁ‘eﬁh%xha%lfdédsa otref1 F gakage va?Ye tﬂ? gjf?)tk% ®manual or

el enent and 1 nten to s arate t he

f r aotdtonizeflrwntht heangas eousrd r &thtel onivelRO ﬁ;l Bﬁwﬂ.ﬁs tFosed to keep
fi t%ed bet ween_ the .depressuri zatl on chanber 16 and
heFREBARTSPH RETIeHE: GrAeht Bhgs: (ke rejruoy 13 issemptied of the

1t besksholasennid he Aopraspiltnald Plhehathel Jhrant e
pi pe . The reservol ffay be Bqui ppe th
cool i ng fThs td8a 2 ivdudes means for cooling the fluid 7 by injecting an
inert gas such as nitrogen in the bottom of the tank 2. The inert gas is
stored in a pressurized reservoir equipped with a valve, an expansion
valve or a pressure reducer and a hose 21 conveying the gas to the tank
2. The pressurized reservoir is housed in a cabinet 22.
The cable 11, the rupture element 15, the vapour sensor, the
trigger sensors, the valve 13 and the stopper valve 20 are connected to a
contro! unit 23 intended to monitor the operation of the device. The
control unit 23 is equipped with information processing means receiving
signals from the various sensors and capable of transmitting control
signals in particular for the valve 20.
In normal operation, the valve 13 is open and the rupture element

I5 is intact, i.e. closed. The valve 20 is also closed. The valve 13 may

be closed for maintenance operations, with the transformer 1 being off.



reservoir 18 is equipped with piping 19 for evacuating
gases given off by the oil. The piping 19 nay be
connected tenporarily to a nobile vessel in order to
drain the reservoir 18. The tank 2 is thus imedi ately
depressurized and | ater partiallﬁienptied into the
reservoir 18. The rupture el ene 15 may be intended
to be opened at a determ ned pressure of |ess than
bar, for exanple between 0.6 bar and 1.6 bar,
preferably between 0.8 bar and 1.4 bar. A valve 20 is

arr argRd dlasti 1w NG 59 ELHAYISVERT LY ERIE Ithel Dbrations of the
air fromentering, which could feed the comustion of

t he demssdoramer tihathichfatch@rodicéd winen riesisr uperat® amd during a
inth ank 2. and t.o prevent th uncontrol | ed exit :
o oALoRTOR Pl & oFHET a1 Vst i HETPARGAIToR beine transmiticd

ot Okd Z@thei EHMABAYALs, CONt pDticulRE altME 2OpiuScabMBAYSnt 15. The
closed to keep the reservoir hernetic, except when

the AeREPyiiEatignichaanprt éd ofalilhe 2 ghams fpHlegepressure when the

it, [ of ,the gases is carried.out. Th
tankPEPtRERLBHER DOk Rk o e PG T 4 P94 hea8 losses.

i njecting Whenithertupg@ce sltheS1 BitreBEMoi10wliRg HObIRMical fault
of the tank 2. The inert gas is stored in a .

pr esidyu iy dipnsdemEnreioils BGuPIFsETSvinhths {anky@ reduces. A jet of gas
exp j § re reducer and se 21 ... .
cone iy B of (R s PAANIE A ATIEE sRe PaG hits into the
r esetepoessurizdnusefianbed ¢cabidiel tken fTh@scahbettel.pipBel7 to the
rupture el enen t he vapour sensor, the trigger

t 15, or,
send6FEYoihd Sydififerals ahdhe mepsespsesatian whampesr 6 can prove to
connge ; > uni t1.23 ¢ ed f L 4.0r, .

t he opici—:\)?gttli&g[r?ﬂgf TGl S e 0 386G R AP ol lowing the
equibppechgei ¢ hthienfuptoee iebempndd&ssi ng nmeans recei vi ng

signals fromthe various, sensors and capable of . . .
t ransni tt:LﬁggredHFFtolgaSs?faﬁa?’sar?Wep&%ttrf’%ﬁ‘llsalm?%rbet pyjected in the

val ¥8ttdsh ofRLEQLREL BPSFAL t%nﬂugﬂ%u\ﬁhﬁ%ojﬁbﬁﬁiﬁ’ﬁgﬁases likely to
and the rupture elenment 15 is intact, i.e. closed.

Ther&mpirelpOh¢ sank Soand dgexhol The el pertd D e thsesformer to stop
flr ggg%os‘;%ﬁ‘iﬁr@@ﬁﬁgc@gf@%H%g)e""étii&?%f i%\{a}thgatshrenay be triggered from a

few minutes to a few hours after the breakage of the rupture element 135;
preferably a sufficient settling period, in order that the gases and liquids
are .appropriateiy separated, is provided. In addition, it is possible to
wait for the reservoir 18 and its contents to cool. The said combustible
gases are evacuated to the reservoir 18. A mobile vessel may be
connected to the piping 19 in order to receive the fluids present in the
reservoir 18 after the valve 20 is opened. The reservoir 18 may be
purged with an inert gas. The rupture element 15 can then be replaced.
For safety reasons, the reservoir for the inert gas is intended to be able

to inject inert gas for a period of about 45 minutes, which may prove to

be useful for cooling the oil and the hot parts by agitating the oil, and



The el astic sleeve 14 is capable of absorbing the

vi brations of the transforner | which are produced

when it is operating and during a short-circuit, in

order to prevent the vibrations frombeing transmtted

to ot her conponents, in particulﬁr to the rupture

el enrent 15. The depressurizati& chanber 16 enables a

sharp fall in pressure when the rupture elenent 15

breaks, owing to extrenely reduced head | osses. Wen

the rupture el enent 15 breaks follow ng an electrica

f aul thereforehet oppaing fiseBrfrdm bbmPHessuiel bR thedé®Mposition of
2 reduces. A jet of gas and/or of liquid passes

throﬂﬁhoﬂhe rupture element 15 and spills into the

depressuri [ I nd t.hen .f| in t h
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depr elsqigarg ati anrvehaabant kfa canb @iwaded the sdie transformer 1 and the
particularly inportant in the first few mlliseconds
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injected In ott n order
f | ustetowtrkt Fdecorosd ithp ehgages 2151 iketonreeted @yed drdinage pipe 26

the tank 2 and to cool, the hot parts of the
tr arer Bt bl i dedalsshed tan o dtitisd s brgguse the on-load tap

| nj elah@Br 0fs {810 %%1%?%6 r%ntfﬂfga?ga%glé rc%@?rﬁeﬁﬁi’\ﬂ. Due to its

mnutes'to a few hours t he age o

r upthigk wmkehemicall Strenmtbf éhabéyplassuf fafceenin-$edd ltapgehanger is
perio in order that, the gases and l.iqujds, are _. )
Dopeebiamal Y eph e B8 phcrpraRRpiofind haihes Fgtiom of jets of
IS PASRIng BobRintWALtdf Ahel Phhd B%CEY UquigPeARMith S pressure relief
contents to cool. The said conbustibl'e ‘gases are

evaélamment 127 tdapabdsepfoicarit® iA wbbi becmesdels whyrtbeircuit and

conpect to-the piping 19.in.order to receive the

LU e bR R pi g S oo T $R 0180 250 Thus the
is Cmﬂ;neﬂthérblﬁidr@ﬁﬂbu@itéf) Lhangyr R ispregediod fldnRBxploding.
inert gas. The rupture elenent 15 can then be ) )
repl aced. BY Fortugfadt {he davemdont e tieas Erymstr cXplosigre prevention

I NefLvi9as:ql t tQ d.npect_i. S
for aVIperLlsogidosf Eg%gﬁi%%g’h?n&nu ég‘,:tsvxﬁfﬂéﬂjr%a;n p}ﬁg@tg“?)gl extremely
be asiekly fand coohuingnéde!oi |taied tdegidiot tparnimitbythe resulting
agitating the oil, and |1
consequences. As a result, the transformer, on-load tap changer and
bushings are saved and damage related to the insulation fault is

minimized.

As Figure 2 shows, the depressurization chamber 16 rests on four
dampers 28 supported by a bracket 29 fixed to the body 2a of the tank 2.
Mechanical isolation is thus created between the vibrations from the
transformer ! during normal operation and the depressurization chamber
16 on the one hand, and between the deformation of the transformer 1

during a rupture in the insulation on the other hand.

In the embodiment illustrated in Figure 3, several neighbouring

transformers 1 are connected to a reservoir 18. In other words, several



therefore stopping gases from bei ng produced by the
deconposition of the oil. The transfornmer 1 may be
equi pped with one or nore on-load tap changers 25
serving as interfaces between the said transforner 1
and the electrical power network to which it is
connected in order to provide al? const ant vol t age
despite variations in the current supplied to the
networ k. The on-load tap changer 25 is connected by a
drai nage pipe 26 to the pipe 17 intended for the

dr ai pieRgntibhi deivicdiedarsavehgl Aifferat: taRnsPORABBLIc 2O have one
is also cool ed by an inflammable coolant fluid. Due to _
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i nsi de the on-1oad tap changer 25? Thus the tank of
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det @Cicedr upt s @Qtion, | theulaten Fﬁh{pem@l ¥s 4Biivatby @andl creates a2
simul taneously takes action to limt the resulting
condatjirdn¥asuims in thestaservainel 8+ andf trarerit isnstppagd. After the

i d I d :
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showspatilbeo et €8 Sdtbrd@tih OtheC hedd@birl 6 8r eStiscAsEOULt maximum
dang;rs 28 supported by a bracket 29 fixed to the body
2a p1ualn@regsiees. Dopgestarizabion seamt thehefaret Mgs facilitated. The

cr el%tsgfjvncgr?W%etmra\ﬁiuggéudg?ﬁgf t{]jl%%l?j]?es&ltﬁi {gﬁ%% B8in bf space.

durin operation an epressuri za

chanber 6,.0n n between t.h . .
defornatgéﬁh%faﬁﬁgd%Pgﬁgiggﬁggﬁ%'”HE?gﬁﬁag’s%%#ﬁFge?%on device

t headdisiohalliyoihcdndéNe @dshpimpand.cdoheched eohrdadi pet 17 or to the
illustrated in Figure 3, several nei ghbour.i n% )
t r & 0OMer 58 | and cOBYHREC P8 1H0a ar &9dtlgodR That withstands the

Ot NEEs MRS £t SLYRE Aupture element 15 is broken, and there has been a
flow for a sufficient period of time for the gases to cool, the gas pump
31 is activated and pumps the gases present in the reservoir 18, The
reservoir 18 can thus be emptied of the gas contained in it, the said gas
able to be a mixture of inert gas and combustible gas. After the gas
pump 31 is stopped, the bottle 32 can easily be removed and transported
over a distance. This embodiment is particularly suitable for

transformers installed in mines or tunnels.

As Figures 6 to 9 show, the rupture element 15 is of convex
domed circular shape and is intended to be fitted to an outlet orifice, not
represented, of a tank 2 clamped between two disc-shaped flanges 33,
34, The relief element 15 includes a retaining part 35 in the form of a

thin metal sheet, for example made of stainless steel, aluminium or



12 prevention devices for several different

transformers can have one comon reservoir 18. This

proves to be particularly advantageous in confined

areas where the avail able space is restricted. In the

enbodi nent illustrated in Figur% t he prevention

device additionally includes a 9acuun1punp 30

connected to the reservoir 18 by a pipe. The

reservoir 18 may be equi pped with a cooling system

18b, for exanple by nitrogen expansion. Wen the
prevehtmonudeuliog. Thebgii tignesp! GC ek rétadPi@izap @B S g be between
vacuE ffunp 30, is activated and creates a partia

vaculrfd A k@, @<Er @ 18, and then it is stopped.

After the rupture element 15 is broken, the nass of

gas from t'ﬁbet@ﬁtklnznghmrtl 85 haﬁamdeabfgrbewng 34 dhefdilng it into
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gases present In the reservoir 18. The reservoir

can thus tled of as con i ne

Sa g tae M TRblfe tark 5, B0 BrEPReaL PFe rdigy- e 27 very
conbust i bjlﬁ%m@&& affdr@ledt BRe g9 gPYEPe 36 i Feast BPREntre. In other
t he bottl e 32 can easily be renoved and transported

oveoddg; spratA. hqil@lssyénﬁédaliféﬁgedsh??h‘lr&qn@thhfarﬂke holes 37 form
Su' § ﬁix%‘gﬁﬁnt Labsh grl Strlaﬂ%{hal bﬁdeﬁ:ﬂlr 11G? tﬁé tearing starts at

t unne ures eru ure el enent .
15 ti= oéntcemzfebhe nknmﬁﬂnglpraculsar T&I&aﬁ&nmﬁom o fiawtlendeshe hole 37
to be fitted to an out{jet orifice, not . represented,

of BT 8ROV Slafiitch el SWPYﬁSséGs‘ﬁalé)éﬁpfﬂr%iﬁéégmltaneously,

{)roaﬂdln-@eth%eldr%teste#)%@?ﬂ% I dsAgbUdRSsAs LRI NART s variant, a
part 35 in the form
number of grooves 36 different from six could be envisaged, and/or
several holes 37 per groove 36. The impermeable coating 50 is capable

of blocking the holes 37.

The break pressure of the relief element 15 is determined, in
particular, by the diameter and position of the holes 37, the depth of the
grooves 36, and the thickness and composition of the material forming
the retaining part 35. Preferably, the grooves 36 are formed over the
entire thickness of the retaining part 35. The remainder of the retaining

part 35 may have a constant thickness.

Two adjacent grooves 36 form a triangle 39 which during rupture

will be separated from the neighbouring triangles by the tearing of the



thin nmetal sheet, for exanple nade of stainless steel,
alumniumor 13 alumniumalloy. The thickness of the
retaining part 35 nmay be between 0.05 mm and 0.25 nm

The retaining part 35 has radial grooves 36 dividing

it into several portions. The radial grooves 36 are

formed in recesses in the thicKAess of the retaining

part 35 such that a rupture is nade by the tearing of

the retaining part 35 at its centre and such that this
happens w thout fragnentation in order to prevent

frag f ely ef e t ej e

of £ il Rl thse{ihEGH |E??Sp§§2i%‘éd5 ‘?ﬂ?%@hh?ﬁ"e’p‘?%i&‘mds the
el eméovniGeanddiracmdomd it Heldingk Tife daamgend B fpidavithout tearing
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several hol'es 37 are arranged hexagongl y. The holes

37 fopm thesr imirehsimigon thet ehend |lows stamehgtshoatimly down  the
ensuse that.the tearin% starts at the centre of the
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separate sinultaneously, providing t ar gest

possi bl e %%Sﬁgx?%ec%gsaa]rgﬁg%&eg{&'wﬁre%ﬂ%rfitﬁ@ltI‘Aa@%e 33 has a radial

nunber of groove rromsi X cou
envihodgeldijliandhorughs éyeimtb holiel dle phergriooaeandfed Therotective
i np rﬁe%ﬁl coating 50 is capable. of blocking. the .

hol £L°& 71 BRRGIES ot HSELRTe COMMTHES rd) ied¢ciai@helire1 52 fixed to
s det . N Ul , ‘

e LS 508 3R R U AT P 2 oop. i
36, ckestrithle witeckhessteanit dotgpothet ipooteotivichaubat éii ak far as a

formn the retaj nin art. 35. Preferably, the :
gr o%?félgeéé%?nawél B nbhe st iaRd W]éﬁﬁ%@t@myie Kiggsalgrost the entire
thediagideni 8O AT ketdPninkCelefBItNder Qi he JRYANI 89 wire 42a

part 35 may have a constant thickness. Two adjacent
gr oBVRREGE onophy side PArylgaoB9e v phrallali togtheprid groove 36 and

the other portion of wire 42b arranged radially on the other side of the
same groove 36 parallel to the said groove 36. The distance between the
two wire portions 42a, 42b is small. This distance may be less than the
maximum distance separating two holes 37 such that the wire 42 passes

between the holes 37.

The electrical wire 42 is covered by a protective film which
serves both to prevent it from corroding and to bond it to the
downstream face of the retaining part 35. The composition of this film
will also be chosen to avoid modifying the rupture pressure of the
rupture element 15. The film may be made of embrittled polyamide. The
breakage of the rupture element necessarily leads to the cutting of the
electrical wire 42. This cutting can be detected in an extremely simple

and reliable manner by the interruption of a current flowing through the



will be separated fromthe nei ghbouring triangles by

the tearing of the 14 naterial between the holes 37

and will be deformed towards the downstream direction

by folding. The triangles 39 fold without tearing to

prevent the breaking off of the said triangles 39

whi ch.are capabl e .of damagi ng a5downst ream pi pe or

di sturbing the flow in the downstream pipe thus

i ncreasing the head | oss and sl owi ng down the
depressuri zati on process on the upstream side. The

nunbgire0l ) HrOPY Ghe 611230 1@?99?{?933 bRy LdIE tﬁbat'w 8hd®%f the wire
t he retaining el enent 1§ ange 34 arrang

downé2.reamof the flange 33 has a radi al hoIe drllled
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as far ds t 43. e eléc

connection uni rica
42 aktokmdss ovferthal srshgtivmiggtpare 44limapt e hfet\t/m 0.2 mm and
retaining element 15, with a portion of wire 42a
arrang@ on one side of a groove 36 parallel to the
said groove 36 and the other portion of wire 42b
arranged FAi 8IrEpL2BrRinE deRerddsiideludest Replaralidy of lobes, for
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t ween i ons i $°Shs
dl stmnkEemWItmIdMaﬁdﬁaﬁnﬁéthd e e NTeth St afeelar edge, a groove
separatin hol es 37 such that the Wi re 42 passes
bet eH]tﬁE S,O’§7an THE of ett§irelsl boing Wrmed over the entire

covafiedn &% & REOH &Glye @xr:éﬂ toﬁ%g%ﬁ@ﬁ’l ol??%]ée]s,tt‘ﬂus giving the

prevent It ron1corrod|ng
dowedtes eant faade ligf tohfeblemgl ddéfogmpdr 1x3%1y. Th@ne of the lobes is

't' f thi f I | so be chosen t0 jd
Cogwp i 'off hfgar%m"ttﬁ? ' Eégé’éwjé gTSEfWP]PuB?d?"éIdéP%\éﬁh? polygon
15. 47T|aﬁ)sfe*s ltA% r&)‘ltlkkeomiﬁﬁ 18be£ R kbdtk &4 HQBK@'H@EX(:JH@ the other

breakage of the rupture el enent necessarily | eads
t helogas taﬂldga?ﬁﬁllﬂ/h@ffs@lt eeithi wapesti toet2 ot §uch|tthahghe polygon

Carh’P?s %?}a%%t axzal? égttwre%nrregh)é Ic'c;brgs)l £nd the corresponding hooks
48. The polygon 47 may come into contact with the bottom of the hooks

48 to press axially thereon. The strengthening part 44 provides good
axial strength in one direction and a very low axial strength in the other
direction, the direction of breakage of the rupture element 15. The
strengthening part 44 is particularly useful when the pressure in the tank
2 of the transformer 1 is lower than that of the depressurization chamber
16, which may arise if a partial vacuum is created in the tank 2 for the

filling of the transformer 1.

Between the retaining part 35 and the strengthening part 44,
there may be arranged an impermeable part 49 comprising a thin film 50
of impermeable synthetic material, for example based on

polytetrafluoroethylene surrounded on each face by a thick film 51 of



and reliable manner by the interruption of a current
flowng through the 15 wre 42 or by the voltage

di fference between the two ends of the wire 42. The
rupture el enment 15 al so includes a strengthening part
44 arranged between the flanges 33 and 34 in the form
of a netal sheet, for exanple dfide of stainless

steel, alumnium or alumniumalloy. The thickness
of the strengthening part 44 nay be between 0.2 mm and
1 mm The strengthening part 44 includes a plurality

of | ghasit §pitheeixamplteribl ReveeRALaHRA thy: Fidfhi 30 from becoming
grooves 45 forned over théir entire thickness. The

| obegepeatednmedhedetanrg grriedAatndiiheistnengtipaing part 44. Each

grooye ... 46.in:the formof. an_ar f acirc bei_n

Por nicsvBiny 50 "Bay! PEnPrisdorfidiets bkt Jo0 Whmle based on
near pfigt gbfiubkaghyphes withus dinikhgsd e thobaged of 0.1 mm to
capability of being deforned axially. One of the | obes

i s @drmebt Bl thick Gans 5dl meol heyerear, inf e xanpl aregy of a circle
wel dj el N, .47.¢l osgs_the, centrg.of e-
g L Bl T M e L I NN
and @R0Aalhyn of Dsletnrid t h respect to the | obes such that

the polygon 47 is arranged axially between the | obes

and the caryespongé ngeepks s ;t%viae? JoBUYi@R Ik t4{cdTRY the pressure
cone into contact with the bottom of the hooks 48 to

press ar¢ adirgctiper donalifrasedt ramgjtalneni tog tharnregsure in the other
provj.des. goo Lal_stren .in. o di,rection an
Der it e Tepl imBrhrR e it oriro Vdrf SopRonatale

direction, of .breakage of. the rupture el ement 15.

The
strengt henind™PAPY® 2 dmpermceBidiyy he erpfuin&iepfgt 15 may

presgiugel 8 whenhdrank ardaffed BRI WEANSHO TR el 31352h@VIe retaining
than that of the depressurization chanber =~ 16, which
may parti & ianda pavasher Faceomnigsdeheaween i thet Hiangenlkd 4@ and the

for th fil.lin f the.transforner_.l. Betueen t

ot b eutenipt "gat 4 T RhE PR i s Ty "o made of a
t hepel yreyrabiecabeanges-dRsédpelteeadl e part 49

conprising a thin film50

In addition, means for cooling the fluids in the prevention device
may be provided. The cooling means may include fins on the pipe 17
and/or the reservoir 18, an air conditioner for the reservoir 18, and/or a
reserve of liquefied gas, for example nitrogen, the expansion of which is

capable of cooling the reservoir 18.

In the embodiment of Figures 10 and 11, the prevention device is
arranged approximately vertically, for example on the lid 2b of the tank
2. The depressurization chamber 16 comprises a vertical axis cylinder
closed at its ends while being connected to the rupture element 15,
having a diameter greater than that of the rupture element 15, and fitted
downstream of the rupture element 15. The depressurization chamber 16
also forms the collection reservoir. The pipe 19 is connected to an upper

area of the cylinder of the depressurization chamber 16. A pipe 54 is



of inperneable synthetic material, for exanple based
on polytetrafl uoroethyl ene surrounded on each face by
athick filmb51l of 16 precut synthetic naterial
preventing the thin film50 from becom ng perforated
by the retaining part 35 and the_strengthening part

44, Each thick filmb51 may conﬁ?ise synt hetic

mat eri al for exanple based on pol ytetrafl uoroethyl ene
with a thickness in the order of 0.1 mMmmto 0.3 nm
The thick filnms 51 may be precut in the formof arcs

of acohnedted of ablwer33@ea The {HY royflidder SO0 ne hRygedsurization
thickness in the order of _0.005 nmto 0.1 mm The, ,
r upt GRamareEntor Biepranpyek ofdoguidest ki agisbodignemeis particularly

res i I I [ . 1 brat LSt
PhesS¥Bact O CESFELORgh SALDIAEL LALILANGE i unk 2
i mpernmeability and | Qw | ag upon hreakage. L mprove

the 1 mper BaBIF: 9o Res Feh AP dEne Bs "aagh eonhected fo the
i ncl esiescavanasiier 24 @lr anged pediveerFithe fbarge Bdidde volume
the retaining part 35 and a washer 53 arranged

bet wekeha pensarupips B4i-andhe mart swof dakehami by phiaridgis available

The S : be made of. a "
ool yEIR PR E LM P s B Ra Suttatfon chembsr i fin additional
meansipteie edahbiyg d hembluibds drfadd@l pieviast ipg;me deyi b@tween the
may be provided. The cooling neans may include fins on_ _ |
t he dsippessemizafing shamberr dgerapdi thagcongeryator 8. The additional

Con%@mgeéle&%; tg1e ol ng%"&hil%ﬂﬁed aa@d{ Rigitkr hipire %r?Esure than

l'i quetied gas, for ex e nitrogen, exparnsi on o
whi ¢he irsptucapidhenot 5 anolidag bifehe eleprysiutizhBion chilader 16
enbodi ment of Figures 10 and 11, the prevention device

is ar ranmnapﬁé@ﬁiﬂ@tﬁleyhuﬁ tibealih thefibeexanfles Aime for the
the lid 2b of the tank 2. The depressuri zati on
chafBEIMAlEC cifski s@dva Vertd cdpsaxderiagl pnaarture| pEelhe rupture

at | d ' ' t ture S
s S EEEs L L RGPINSBI B3 A LB Eagpressucision
t hechampber &6 etiememiorddiic @hdck ivall ed 1 0desingtalesed.of t he

rupture el enent 15. The depressurization chanber 16
As illustrated in Figure 11, the depressurization chamber 16

opens out into the pipe 17 located in the extension of the pipe 26. The

pipe 17 enters the conservator 8.

In the embodiment of Figure 12, the prevention device includes a
valve 13 fitted to an outlet of the tank 2 arranged at a point of the body
2a located at about between a half and two-thirds of the height of the
body 2a. The pipe 17 is bent upwards after the depressurization chamber
16 and includes a top portion 17a arranged at a level that is higher than
that of the windings of the transformer 1. By way of example, the
bottom of the top portion 17a can be located at about 20 mm above the
top end of the windings. Thus, the partial draining and decompression
enables the windings to remain immersed and the resulting insulation to

be preserved.



also fornms the collection reservoir. The pipe 19 is

connected to an upper area of the cylinder of the
depressuri zati on chanber 16. A pipe 54 is 17

connected to a | ower area of the cylinder of the

depressuri zation chanber 16 for the renoval of

liquid. This enbodiment is partil6ularly conpact, nost

of the prevention device being | ocated above the tank

2. In one advantageous variant, the pipe 54 is

connected to the conservator 8 - see the dotted |ines

in Flgure | v e

5 i o th%ggé)}?gn%ﬁgtéggg d QVIIH{T% ig?é dtelﬂ@ct&ogg IYA PLd between
avai t@bheto:ﬁ@hcre&mWwa@d |10|umﬂ fthsn}nﬂhﬁo of the tank 2. A pipe 56
depressuri zation ch 16. An additiona rupt

el enEMIELS ﬁﬁ@ ecar @aﬁgtéa '9A R déasq fidin! {nbe pive 56
depr RSfizad @8 tﬁ@%ﬂ?@@ ﬂ-@tv@c@% e GORSRNG 95 Bd tHRCautomatic
addi tional rupture ement 61 may ge cal |brate§'at a

hi gh@‘recmmlmeel Pr Essthepifraft arbearrapged @ mhendnvalys 57, kept in
upstream of the. depressurlzatlon chanber 16 Wen

operZFi WP PREMHRE FXCHRE APHOEHD 2 i58 2840 fRFERt PR solenoid

the vAaué oat s ftrolRekn y ahy @0l of Qurfik 93¢ ifUfhieN8 ofed position during
rupture of the rupture elenent 15. The conservator 8

col Immllwwmbfam@lmm ﬁbe mmessamwataf@w acmmme tgjef by the

h 10 .b
1T AEPREAST ARG 1 TR MLl Birt BFFS@H%%&}EG pipe 9.

16 opens out. ji.nto the pipe 17 |ocate
ext ensi on!Bf dldHQOBP g é’G‘SB‘F’rﬁ’é 6p‘F’ a it tém} gEe also equipped

CONSAEY Al Bfes%uré r}ehié? e‘?gﬁlggf '3@”5 em]%gylf ﬁ?%ﬂgat%ﬁgnw connected

preventi on device includes a _
out It@tth@f pie tAnkhz arﬂrsgnmd'eh:tefae]:mhmt 0P tiwy bedyf a similar

the REEHE B ofnBrssuh FOL°T St oS 2pd Rdpld 98 . Thus, me

upwedrds et Blshitysdepd apgusd 2648 0RpCBRAPESr mkS B@dequlpped with
i ncl udes a top portion 17a arranged at a | evel that

hi ghesssurmfeliciaelanentse fof ndtrysing the ptrobﬁlyﬁmm@f preservmg
1. BY; %Ifr gxarrpl e, the bottomof the top portion
17a can be ated at about 20 mm above the top end

ggcgﬂﬂgr\gs@dg}?g mbotzhmen o? Fpgﬁf-é ?l?;, qgglprxlle‘r}gnt?grg device inciludes a

valve 13 fitted to an outlet of the tank 2 arranged at a low point of the
body 2a. The pipe 17 is bent upwards after the depressurization chamber

16 and includes a top portion 172 as in the previous embodiment.

Such a protection system is economical, independent with respect

to neighbouring installations, compact in size and maintenance-free.

The contro! unit can also be connected to secondary sensors such
as the fire detector, vapour sensor (Buchholz) and to the power cubicle
trigger sensor for triggering a fire extinguishing process in the event

that the explosion prevention system fails.

By virtue of the invention, a transformer explosion prevention

device is thus provided, requiring very few modifications to the



enabl es the windings to remain i mersed and the
resulting insulation to be preserved. 18 The pipe 9
is equi pped with a gas detector 55 arranged between
the automatic check valve 10 and the lid 2b of the
tank 2. A pipe 56 connects the pipe 9 and the top
portion 17a of the pipe 17. Thelpipe 56 is connected
to the pipe 9 between the gas detector 55 and the
automatic check valve 10. On the pipe 56 are arranged
a manual valve 57, kept in the open position except

durl enance_ operations,, and. a so

5 TR B ERaREIf SRR Ae xR N pdllalion ruptures
pOSIéﬁt@@m@W|ﬁ91d1@°ﬁﬁ@'sx§ﬁﬂ¥dr§e@n@mﬁ faRed NRIGRERO a8 to limit the
position after a pressure relief by the elenent
i n dedelting qoevtquwesnfncdnﬁam engmésuqdr @@@ﬁt ThﬂS tllwé the effect

|plngu ngl%Vﬂing?rgé akgﬂm%ﬂs Bg & % aﬁltgm%faggs glt}% fu%es reducing

el enhbtdfla@pavidigd evitshioRt-@iRuRtsPen 6B e RIS @Er, tie on-load tap
t he E:pe 17. The pressure relief elenment 59 may be of

a sicHrngers and dbe buehingst he pressure relief el enment 15
and adapted in size. Thus, the tank, the bushings and
the on-1oad tap changer may be equipped with pressure
relief elenents for increasing the probability of
preserving their integrity. In the enbodi nent of
Figure 13, the prevention device includes a valve 13
fitted to an outlet of the tank 2 arranged at a | ow
point of the body 2a. The pipe 17 is bent upwards
after the depressurization chanber 16 and includes a
top portion 17a as in the previous enbodi nent. Such a
protection systemis econom cal, independent with
respect to neighbouring installations, conpact in
size and nmi ntenance-free. The control unit can al so
be connected to secondary sensors such as the fire
detector, vapour sensor (Buchholz) and to the power
cubicle trigger sensor for triggering a fire

extingui shing process in the event that the expl osion
prevention systemfails.



By virtue of the invention, a transforner explosion
prevention device is thus provided, requiring very

few nodi fications to the 12 transforner conponents,

whi ch devi ce detects i nsul ?ion ruptures extrenely

rapi dly and sinultaneously takes action so as to limt

the resulting consequences, including in confined

areas. This has the effect ‘of preventing expl osions

of CbAIM&apaci tors and resulting fires, reducing the

damage related to short-circuits on the transforner,

the on-l1oad tap changers and the bushi ngs. 20 CLAI M5

|- Devige f e t he, ex sion of an electri

t ransf orqmar B%_Ytﬂ)% %‘F&Sﬂe{"eglgn% R Qﬂﬂil Pg)anf Flepizig Wtqs%pnner (1)
cequipped with aclank @)t ﬁMdduwﬁh cEMBANBILEIARR flul, tcﬁatactbﬁzed in that it
|nc“gges a pressyure relief element (15) arranged on

othtuges Gﬁ’r‘isﬁ‘éretrﬁlllﬂf elnens € nprrerged arhan outlek of the tank to decompress
I @REAMOE resbABir 28y Mﬁgd g&%ﬂ%teaxg% lhetpg%ﬁgﬁre l‘lia'qj% t and at least

relief element ‘and at °l'e one
vehe eanedly frigeered wdlvd (29) ditcdelt thé duller FEERY MSirioid Yedh that the

reservoir_ is hernetic in order to collect a
¢ {Rirabif R hErFREE £ o p gnlldche (rid dithmassea ieneh ihe pressure reliof
etlememt . 2- DEVICG according to Caim1l, in which an

automatic pressure relief elenent being fitted at the -
out | et 2of tNeviceeswonding to Tlaibe\i de wlaick raali agoaiCpaistire relief

dd d d t
SHerh i bl e Ay o Dovi ce accordi ng 1o
Caim3; i Dewki Ca{bc@rdﬁﬂgam? @élﬁ??t '1&911(% nﬁddlﬁorfa f(llf?ed arranged

to the additional pipe. 5- Devi ce acco ng to an

&P“@ﬁ@aﬂw@éb@pwgswmlmﬁelemmtm ch the reservoir is

equi ppgd ce,accordi,ng to .

any one orb%ﬁcg 9‘?(!8 (Ir:&elgg E‘Sé@l rﬂﬁﬂﬁ‘, VQ&?@IW‘]‘FQ“EFW%@ Eigpment is ftted
puthp additioed pigd. t 0 t he reservoir. 7- Device according

to any_one_of. the preceding clains, including a gas

5-7 Device according to any one of the preceding claims, in which the
reservoir is equipped with cooling means.

6-  Device according to any one of the preceding claims, including a vacuum
pump connected to the reservoir.

7-  Device according to any one of the preceding claims, including a gas
pump connected to the reservoir and an auxiliary reservoir connected to the gas purmp.

8- Device according to any one of the preceding claims, including a
depressurization chamber (16) arranged between the pressure relief element (15) and the
Teservoir.

9-  Device according to any one of the preceding claims, in which the
pressure relief element (15) includes a perforated rigid disc (35), an impermeable
membrane (50) and a slotted disc (44).

10~ Device according to any one of the preceding claims, in which the device
includes a plurality of pressure relief elements (15) intended to be connected to a

plurality of transformers (1), and a reservoir (18).

11-  Device according to any one of the preceding claims, in which the device

includes a plurality of pressure relief elements (15) intended to be connected to a



punp connected to the reservoir and an auxiliary
reservoir connected to the gas punp. 8- Device
according to any one of the preceding clains,

i ncludi ng a depressurizati @ chanber (16) arranged
between the pressure relief elenment (15) and the
reservoir. 9- Device according to any one of the
precedi ng clains, in which the pressure relief

I f d
it el ReaBons RetSime Pl i seqainy18)™"

10- Devilge asthodlifBy préveRiyO ke %&plbﬁ%npéfe?ﬁ {b%c ua¥sfonner (D
clains, . in which the device includes a ur

predupnrd with 3 fank €2)eliliad witly Q@)lbmaﬁbmmthnt ﬂuinle m:whmh dhieetdnk (2) is

t nsf ( a reservoir

(%igj@omﬁ%s%%eﬁ\yf ¥ fg%s‘gor Gfﬁlﬁg re )[}%%é;ﬁ%%@@]éhaér@é%ea,th@ugh the

clpedsere rélief whimeht ishelidayd B a heRtdtiédeserdbiPt 185, 3lnk o¥sefare removed
g ére relief elements (15) intended to be corfnect eJ

4545t ope mearalbyrigeered valkaf?4i tors of at |east one
transformer (1), and a reservoir (18). 12- Method for
preventing the explosion of an electric transformer
(1) equipped with a tank (2) filled with conbustible
coolant fluid, in which the tank (2) is deconpressed
by a pressure relief elenent (15), the fluid that
passes through the pressure relief elenment is
collected by a hernetic reservoir (18), and gases are
renoved by at |east one manually triggered val ve
(20). '



