DEVI CE FOR PREVENTI NG THE EXPLOSI ON OF AN ELEMENT OF
AN ELECTRI CAL TRANSFORMER BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention
relates to the field of the prevention of the

expl osion of an elenent of an electrical transforner
cooled by a volune of fluid, particularly of
conmbustible fluid. 2. Description of the Rel evant Art
El ectric power transformers undergo |osses, both in
the windings and in the core, requiring the
OE¥IGEFORPREVENTING (THE EXRICOSION @F AMELEMENT OF AN
transforners are.}he cooled by a fluid
such as oil. ThﬁEJ Cﬁﬁ@iwé@ﬂc andyare
liable to catch fire above a tenperature of about

140. degree. C. Since transfornmers are very costly
Bé%@NQQEiTHWHQM demands cl ose attention.

1. Field of the Invention

The present invention relates to the field of the prevention of the explosion of an
element of an electrical transformer cooled by a volume of fluid, particularly of

combustible fluid.
2. Description of the Relevant Art

Electric power transformers undergo losses, both in the windings and in the core,
requiring the dissipation of the heat produced. High power transformers are therefore
generally cooled by a fluid such as oil. The oils used are dielectric and are liable to
catch fire above a temperature of about 140.degree. C. Since transformers are very

costly elements, their protection demands close attention.

An insulation defect initially generates a strong electric arc which activates the
electrical protection systems which trip the power supply cell of the transformer
(circuit-breaker). The electric arc also causes substantial diffusion of the energy which
causes the liberation of gas, particularly of hydrogen and acetylene, by decomposition

of the dielectric oil.

Following the liberation of gas, the pressure in the transformer tank increases very
rapidly, causing an often very violent explosion. The explosion causes a considerable

rupture of the mechanical links of the transformer tank (bolt, weld), placing the gases in
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An insulation defect initially generates a strong
el ectric arc which activates the electrical protection
systens which trip the power supply cell of the
transformer (circuit-breaker). The electric arc al so
causes substantial diffusion of the energy which
causes the liberation of gas, particularly of hydrogen
and acetyl ene, by deconposition of the dielectric oil.
Foll owing the liberation of gas, the pressure in the
transfornmer tank increases very rapidly, causing an
confatewitly theyoxygel afihe anipkntsiofincd heet ey io autoinflamnsbk ia the
consi derabl e rupture of .the nmechanical |inks of the.
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acetylene is autoinflanmable in the presence o
oxygen, a fire breaks out inmediately and propagates
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a lowoil level, the appearance of water or nold, or

the failure of an insulation conponent. The prior art
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nei ghboring installations. To sl ow down the

deconposition of the dielectric fluid due to an
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unavoidable.

WO-A 97/12 379 teaches a method for preventing explosion and fire in an electrical
transformer equipped with a tank filled with a combustible cooling fluid, by detecting a
rupture of the electrical insulation of the transformer by a pressure sensor,
depressurization of the cooling fluid present in the tank, using a valve, and cooling of
the hot parts of the cooling fluid by injecting a pressurized inert gas into the tank bottom
to stir said fluid and prevent oxygen from entering the transformer tank. This method is

satisfactory and serves to avoid the explosion of the transformer tank.



WO A 97/ 12 379 teaches a nethod for preventing
explosion and fire in an electrical transforner
equi pped with a tank filled with a conmbustible cooling
fluid, by detecting a rupture of the electrica
i nsul ation of the transfornmer by a pressure sensor,
depressurization of the cooling fluid present in the
tank, using a valve, and cooling of the hot parts of
the cooling fluid by injecting a pressurized inert gas
into the tank bottomto stir said fluid and prevent
Wexdiorb 7438 rdesuribes & qgick bpexﬁnmpﬁm ctemertdokan Riplasiomet hod
i s satisfactory. a erv to avoid the explosion of
brevration dRast AR s ama 00/ 57 438 descr i bes. a
qui ck opening rupture elenent for an expl osion
preventi on device of an electrical transforner.
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¢Mpéﬂaa§@&mhgqqegﬁﬁﬁ;ed to a gas punp and an auxiliary
reservoir. The applicant has found that this type of

preventlve device had drawbacks for transforners
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preven &Vice must be re
SUMMARY OF THE INVENTION
It is an object of the invention to remedy these drawbacks.

It is proposed a preventive device for a reduced available space allowing easy removal

of the fluid passing through the pressure release element.

The device for preventing the explosion of an electrical transformer element, said
device being provided with a tank containing a combustible cooling fluid, comprises a
pressure release element placed on an outlet of the tank for decompressing the tank, and
a bag placed downstream of the pressure release element and configured to pass from a
flat state to an inflated state upon the rupture of the pressure release element. The bag
confines the fluid passing through said pressure release element. The shape of the bag
may be adapted and/or is adaptable to an available space that is reduced and/or of

complex shape. The weight of the bag may be low, so that said bag can be handled by
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It is proposed a preventive device for a reduced
avai | abl e space all owi ng easy renoval of the fluid
passi ng through the pressure rel ease el enent. The
device for preventing the explosion of an el ectrical
transfornmer el enent, said device being provided with a
tank containing a conbustible cooling fluid, conprises
a pressure rel ease elenment placed on an outlet of the
tank for deconpressing the tank, and a bag pl aced
downstream of the pressure rel ease el enent and

one onfwgopeeadotspinplas Batfstabmoran theanflsttdistetes essentiallp i fteddvith
state upon the rupture of the pressure rel ease

88%%enent. The bag confines the fluid passing through
said pressure rel ease elenent. The shape of the bag
may be adapted and/or is adaptable to an avail able
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rel ease elenent the bag can be isolated fromsaid
se e nt and c ed.. and conveyed
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the bottomof a dam or a Transtorner 1 nstal in a
undft;smablle , THipapphirainmagticular éapower supply trangiomters @fﬁn alpritdal
Hat lgresgnce of an additional line for collecting the

§é§1 I conmbustible liquids is undesirable. This

applies in particular to power supply transforners of
an electrjcal traction netwrk. The pr entlve devl
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The preventive device can be installed on a buried transformer element. Such
transformers are generally installed in a transformation cubicle, for example a concrete
shelter arranged in a public space such as a street, and covered with a sealed cement
slab. In this case, the available space is particularly small due to the compactness of the

concrete shelter and the need to leave sufficient space for an operator to access the
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The preventive device can be installed on a buried
transfornmer elenent. Such transforners are generally
installed in a transformation cubicle, for exanple a
concrete shelter arranged in a public space such as a
street, and covered with a sealed cenent slab In this
case, the avail able space is particularly snmall due to
t he conpactness of the concrete shelter and the need
to | eave sufficient space for an operator to access
the installations for maintenance or replacenent
instplatans forsnaintendnbeor leplaceanhens bpdratiortshin thagittt state] ths bag
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of the slab. Handles or handling rings can be
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intbhBe piggvent i ve device can also be installed on a
transforner el enent supported by a pole. The expl osion
of such types of transforners may prove extrenely
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bag may conprise a gastight |layer and a | ayer

MAthstandlng the extensi on, for exanple based on

Ino{ﬁggrggodn% I ar Ig&staéh?m de fibers. In another

1 exi bl e in extension.

In one embodiment, the bag is rigid in extension. The bag may comprise a gastight layer
and a layer withstanding the extension, for example based on fibers, particularly

aramide fibers.

In another embodiment, the bag is flexible in extension.
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In one enbodi nent, the bag generally has a
paral | el epi ped shape in the inflated state. The bag
may al so have a shape with rounded edges or a
generally conical shape in the inflated state. In one
enbodi nent, the device conprises a bent |ine nounted
downstream of the pressure rel ease el enent. The bent
line may have an angl e of between 45. degree. and

180. degree., bounds included, preferably 90.degree. or
hi gher. The bent |ine nay be connected to an opening
provided in an upper wall of the tank, for exanple a

lid, and enahles the b to extend. d war.d durin
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~significant quantity of liquid may be collected in the
inflatgd statel i quid tending to fall into the bottomof the
bag by its weight. The bent line also serves to limt
the nechanical | oads applied to the Iink between the
Inlvag embdditreat, freakesite eomptiea adert lawenduntddriosmstream of the
enbodi ment, the device. conprises a flexible h
PR e L AT oS ey Bavhan ARl PR el Carepeid
180Qe@RBDbolds ilkAsdell] REfeRiblyt JTRddaact. bithiyiRdri TheShehy RESMEY be
transformer and transformer environment. The flexible
copperteddig an penipgiprosifed &t oenpet Wall pethe tanknfor sramplp a ligggnd
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bent |ine and the bag, being integral wth the bag.

betees thaneagaad e prassutsaelepssdanet er inflation of the

bag and before separating the bag fromthe other

el ements of the device. A quick coupling can be pl aced
Inwpe tmbadimetit, thealeliag corapuises atfleribd hose tivunied upstrgam dfithe bag.

0 nbodi nent .t he Vi ce. conpri.ses a_ channel [
g e e T P
anf HRASFUmeer efViedBeent I TheEIRkibleMdse tad Bembiitedbét@Berathe bent line

before the renoval of the bag, the inert gases can

an e Ragy Thefloiple dowsamesphays gamess shage ihienesaihe Fik Pleuding.
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of t S enment, t he

e transforner e In
polyethylene, polypropylene, etc.

In one embodiment, the device comprises a bent line mounted downstream of the
flexible hose. A valve can be mounted between said bent line and the bag, being
integral with the bag. Thus the valve can be closed after inflation of the bag and before
separating the bag from the other elements of the device. A quick coupling can be

placed upstream of the bag, and integral with the bag.



pressure rel ease elenent and in any internediate

el emrents. In one enbodi nent, the bag conprises a

| ockable outlet orifice. Said orifice is |ocked in the

initial state of the bag and the inflated state and

can be opened to drain the bag, after its separation

fromthe other elenents of the device. The bag can

thereby be enptied, for exanple into a receptacle

provi ded for the purpose. The device nmay conprise a

reservoir placed between the pressure rel ease el enent
Inamé etrtbedinayt, tHchdevicesompasds andhyndeh foer iatraiwaink inood gases placed

BN T S IR
ofAREBAg, BRSInéH SRCOEHN REShPRe RS eygleﬁﬁlﬁﬁsigtﬁﬁébﬁl‘tl&@&iﬁc@fhe

the pressure rel ease elenent. The deconpression

prepritipe pf eqaplpstble gages iuaeunnsepyt elsthe transfypler elgment, imige
aRER I QE; . . idi.ng the possibility

pr%%S usi fﬁgsﬁ e?g t g%@&%ﬁ%@&ﬁ%ﬁ%ﬁé&e nt‘E'odi ment, the tank

outlet is placed on a bottomwall of the tank, the bag

bei n l.aced under the tank. one enbodjnent.,. t.h .
Ings AR 148 Yo b Nk og S B Tocked in
thé tidl 3citd6r thdbdl AeaRe RaNE stahCandak be bper@@® drain the bag, after
_enbodi nment, the bag is placed next to the tank in the
ity sspara@yirem gheother elements of the device. The bag can thereby be emptied,

for example into a receptacle provided for the purpose.

The device may comprise a reservoir placed between the pressure release element and
the bag. The reservoir may have a small volume. The reservoir may be provided with

means for expulsion by inert gases.

In one embodiment, the device comprises a decompression chamber placed downstream
of the pressure release element. The decompression chamber serves to reduce the
pressure applied to the elements located downstream, providing the possibility of using

lighter elements.

In one embodiment, the tank outlet is placed on a bottom wall of the tank, the bag being
placed under the tank.

In one embodiment, the tank outlet is placed on an upper wall of the tank, the bag being
placed above the tank.

In one embodiment, the bag is placed next to the tank in the inflated state.



In one enbodi nent, the bag is placed next to the tank
inthe initial state. In one enbodi nent, the bag is at
| east partly suspended froma support. The support nay
conprise a bracket fixed to a vertical wall or a ring
fixed to a ceiling. Such a bag offers very | ow
resistance to inflation. In one enbodi nent, the device
conprises an anti-bl owut protection placed at | east
under the bag. The anti-bl owout protection may al so be
|ateral. In one enbodi nent, the device conprises a

Incas embpbdivied g thebaplis pliacddamxt totthetank @l ths inifidiaetatase f or ns
a housing for protection and transport for the bag in
the flat state and a support for the bag in the
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€
when passing fromthe flat state to the inflated

may eqreprispiadraghpiciixcdie pverigy! wall on aaingafiad-tpp soibing. Such a bag
' ' . assi bl e contact between the bag

0an§$§§%g?ﬁﬁﬁg&%$ggﬁﬂ%§§facle positi oned above. The

| ower shell can forman anti-bl owout protection with

r egar 0 t fl] oor. The case ¢ be. provi.ded wi a
In R R bedifehh sl it eapires hrat Hlvut Bt pleced ot 1
ureNAe 64t ht An@-bWWdtit Pebtdction sty ako®e [é@ment . The case

can be provided with an electrical |ock for securing

the shells. A nmethod for preventing the expl osion of
" " | A .
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cafd foirds a bousmrg foeprotdvéion ahd wansport Sdrdlpsbagihih ¢het fatlstaiesand a

dec r.essed . ressure release elene pl aced on a
supSGHEIRD i e IO A P EREE Thslafelif B8 oo BraEgt g
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flat state to an inflated state and confining_the

. . g
blewont grosection dyring 2 sossible rntast betyigebthe bpg anda efilingor an

obstacle positioned above. The lower shell can form an anti-blowout protection with

regard to the floor. The case can be provided with a shell separation detector. The
detector can be connected to a warning transmission element. The case can be provided

with an electrical lock for securing the shells.

A method for preventing the explosion of an electrical transformer element, said
element being provided with a tank containing a combustible cooling fluid, comprises

the following steps.

The tank is decompressed by a pressure release element placed on a tank outlet. A bag
placed downstream of the pressure release element is inflated, the bag passing from a
flat state to an inflated state and confining the fluid passing through the pressure release

element.



According to another aspect, a device for preventing
the expl osion of an electrical transforner el enent,
said el enent being provided with a tank containing a
conmbusti bl e cooling fluid, conprises a pressure
rel ease el enent placed on an outlet of the tank to
deconpress the tank and a contai ner provided with two
shells and with a bag, placed in the initial state in
the shells. The bag, which is placed downstream of the
pressure rel ease elenent, is designed to pass from an
Adcordingito ambtheeadpoctamndévidel fat pevattapehd gxpiosidaefan plevtriealof
th ressure rel ease el enent, . thereb ausi.n .
traDRlp e SIOReT o RIST L PPIEE BIRY PR 1K Covuaipigiagombustible
coBRSSIINE, sdMpLeda %nté@supé RIS Eeh8ilt9RRed Bh BBRMet of the tank to
Advant ageously, the pressure rel ease elenment is i
degempriegf the tnk gneé p sentaiapavevided with éwve ghallglang ith ¢ pag, placed in

o} RSB AERD 80 S SETIRRS Dl R

relehserabament,Ss desigled td pass font anaingfabstaterto moohflatet! statengionehe

enbodi rent, the electri transforner ele t is,.a
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enbodi nent, the pressure rel ease el enent conprises a

perforated rigid disk and a di aphragm seal. The

I al [ | & :
AGREREUGRlY, B FAGE ARRPHICHRY RBAERMPI RGPS 4 bifferential
prebisure ¢lireshnld Béteesydn upstieak parhgndodprnstreara ppittur al i ty of
petal s separated from one another by substantially
radial slits. The petals are connected to an annul ar
In BA¢ EmBddifnbsy, theSkecaitd] PARforMeAEIBHENtANEn aBatibA traddfrmer body.
| ocking brackets to withstand an external pressure of
the transformer tank higher than the interna
: - .  ded
I o B Bl e B
the center of the disk and fromwhich the radial slits

In g.r)l%tﬁgrde'mbodiment, the electrical transformer element is a load changer.

In one embodiment, the pressure release element comprises a perforated rigid disk and a
diaphragm seal. The pressure release element may also comprise a split disk. The disks
may be convex in the fluid flow direction. The split disk may comprise a plurality of
petals separated from one another by substantially radial slits. The petals are connected
to an annular part of the disk and bear against one another via locking brackets to
withstand an external pressure of the transformer tank higher than the internal pressure.
The perforated rigid disk may be provided with a plurality of penetrating holes arranged

near the center of the disk and from which the radial slits extend.

The diaphragm seal may consist of a thin film based on polytetrafluoroethylene. The
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The di aphragm seal may consist of a thin filmbased on
pol ytetrafl uoroet hyl ene. The split disk may conprise
a plurality of portions capable of bearing agai nst one
anot her during a thrust in a radial direction. In one
enbodi nent, the pressure rel ease el enent farther
conprises a disk for protecting the di aphragm seal,
the di sk conprising a precut thin sheet. The
protective disk can be made from a
pol yt etraf | uor oet hyl ene sheet thicker than the

sptlt dishmag tospade. a plhelityudfgottions gambld of beling agaimsodneanother

ortion af circle. The perforated rigid disk may
d‘%&ﬁﬁr‘ﬁ%‘é“aaﬁ?‘{ﬁ%ﬁ%m’of radial slits, distinct from

one another. In one enbodi nent, the device conprises a

plurality of pressure release elenments provided to be
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el enrent, for detecting the pressure of the tank with

regard to a predefined pressure release ceiling. The
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Ich can break at the sane'tine”as the pressure
prodfl@btodeebmmeted to Tiphiraity of trarsfavnee elemgnts oA singhtddgcan

the pressure release el enent ef er ab on,the. si.de
thes e SO B b hf oo bR Ut Sl
ex¥inplR, @irpisfiraet byd® thhk, Mhelfeed-HHrévgRtahd thedead changeds of the same
sultable for the main tank of a transformer, for the
trapgfarmesror of a Plusaliy ehBMFEIMSES: changers, and for the
electric feed-through tank, the latter tank al so being
called "oil box". The electric feed-throughs have the
Thealeeico may somatisamedns dondeiasting niptut, tuilt min thicpressyre felease

the h and lL.ow volta lines.to which th
o7 b ER g RS T e ol i o] & e prossr
releae@duiting! Bhe riptutiddi¢ttion arRaucihay cafprieanluctrizunaedhiel can
an oil box containing a certain quantity of |nsul ting
break gt the sgme timeag _t]@qﬁrsﬁwelgﬁqf/eéqment. The electric wire may be borided

to the pressure release element, preferably on the side opposite the fluid. The electric

wire may be covered with a protective film.

The preventive device is suitable for the main tank of a transformer, for the tank of the
load changer or changers, and for the electric feed-through tank, the latter tank also
being called "oil box". The electric feed-throughs have the role of isolating the main
tank of a transformer from the high and low voltage lines to which the transformer
windings are connected via output conductors. An output conductor can be surrounded

by an oil box containing a certain quantity of insulating fluid. The feed-throughs and/or
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oi | boxes are generally independent of the transforner
tank in terns of fluids. The preventive device nay be
provided with neans for detecting the tripping of the
transfornmer power supply cell and a control cabinet
whi ch receives the signals transmtted by the
transforner sensor neans and which is capabl e of
transmtting control signals. The invention may
provi de the benefit of a device for preventing the
expl osion of a tank of a transformer el enent of |ow
ok tareagederslly endepdnidest di ¢hetgansiormeatthek indeims afifluidsw
power transforners, for exanple on poles, and nmedi um
power transfornmers, for exanple for the electric power

TR eNntiok dévied M8y bOprokided wethinding Fordeweting tha Rgfpdidefithe
BRI EF DESCRI PTI ON OF THE DRAW NGS The present
trang{psmer pRvvsrisirply eelhand aongrabeabineb which reseives thesignalst

- det.a] i . .

R L B P b A AR Qe B e

catraldignpds. appended hereto, in which: FIGS. 1 to 5, 7
and 8, are schematic views of transforners equi pped
with fire prevention devices according to various

Tieiao¢titioR MaS; provide the benefit of a device for preventing the explosion of a tank
of a transformer element of low weight and size, while being suitable both for low
power transformers, for example on poles, and medium power transformers, for

example for the electric power supply of trains, or for very high power transformers.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood from a study of the detailed description
of a number of embodiments used as nonlimiting examples and illustrated by the

drawings appended hereto, in which:

FIGS. 1to 5, 7 and 8, are schematic views of transformers equipped with fire

prevention devices according to various embodiments;

FIG. 6 shows the preventive device of FIG. 5 in deployment;
FIG. 9 shows a cross section of a rupture element;

FIG. 10 is an enlarged partial view of FIG. 9;

FIG. 11 is a plan view corresponding to FIG. 9; and
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FIG 6 shows the preventive device of FIG 5 in

depl oynent; FIG 9 shows a cross section of a rupture
elenent; FIG 10 is an enlarged partial view of FIG

9; FIG 11 is a plan view corresponding to FIG 9; and
FIG 12 is a view from bel ow corresponding to FIG 9.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

FIG. 12 is a view from below corresponding to FIG. 9.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As may be seen in FIG. 1, the transformer 1 comprises a tank 2 resting on the floor 3
via legs 4 and is supplied with electric power by electrical lines 5 surrounded by feed-

throughs 6. The tank 2 comprises a body 2a and a lid 2b.

The tank 2 is filled with cooling fluid 7, for example dielectric oil. As illustrated in U.S.
patent application Ser. No. 11/473,339, the content of which is incorporated therein, to
guarantee a constant level of cooling fluid 7 in the tank 2, the transformer 1 can be
equipped with an auxiliary reservoir communicating with the tank via a line. The tank
may be equipped with an automatic check valve which blocks the line when it detects
rapid movement of the fluid. Thus, during a depressurization of the tank 2, the pressure
in the line falls suddenly, causing incipient flow of the fluid which is rapidly stopped by
the blocking of the automatic check valve. This prevents the fluid 7 contained in the

auxiliary reservoir from draining out.

The transformer 1 is placed in a concrete shelter 8 comprising the floor 3 also of
concrete and vertical walls thereby forming a space 10 closed by a slab 9, for example
of concrete, in which a manhole 9a is arranged. The transformer 1 is thus placed in an

enclosed space in which the preventive device 11 is also installed.

The preventive device 11 comprises a manual or motorized valve 12 connected to a hole
arranged in the lid 2b of the transformer tank 2 by a short portion of line 13, a pressure
release element 14, illustrated in greater detail in FIGS. 9 to 12, a valve 15 placed

downstream of the pressure release element 14, a rigid line 16, made for example from
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As may be seen in FIG 1, the transformer 1 conprises
a tank 2 resting on the floor 3 vialegs 4 and is
supplied with electric power by electrical lines 5
surrounded by feedthroughs 6. The tank 2 conprises a
body 2a and a lid 2b. The tank 2 is filled wth
cooling fluid 7, for exanple dielectric oil. As
illustrated in U S. patent application Ser. No.
11/ 473, 339, the content of which is incorporated
therein, to guarantee a constant |evel of cooling
stéel andiforming anretbavawkith 2n andie suhsanti:ﬁlbr gyl th IBGJdegree and

equi pped th an auxi]i.ar reser r conmy
et R i v e e 5 bR Rt Biot hichnd o
flabigt 61IThe WalveE D infayC Aemkaltéalavife, Wairédladel ® la&lahg@ Thi Relve 15
when it detects rapid novenent of the fluid. Thus,
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bag'1g %Qﬁﬁged Witk at 5§ﬁ§ef &Bﬂ&'ied]to e AQNSe ﬂb&cleidwﬂt}pccﬁﬂectlon by a
encl osed space 1 n which the preventive device 'S
flenpe 684 fpsaddp thedflangmé7pr event i ve device 11 conpr | ses a
manual or notorized valve 12 connected to a hole
arranged in the Iid 2b of the transformer tank 2 by a
Tmmtbwmrse i10ar0be thged td dedude e €SB of Gusith@askconbayieitly the
|Ilustrated in gr??éer detail in FIGS. 9 to 12, a

bl%if\g@ff@d&nsééd on1dfs pdvenigeeauslymaadedramya gynthetic
mﬁéﬁ%ﬂ%ﬁ extthpl@bdst @b J)l&&ﬁyl&@e ol B ré R ierRX 8RSl fePorced
steel and form ng an el bow w t'h an angle substantial l'y
withpp/illert o 180. degree and terminating on the downstream
side in a convergent frustoconical portion 16a and a
fl ange 16b. The valve 12 may, as an alternative, be
The épfl saabdeibapyl &is Shawngid. FIGh & irvihk \neitid1qnielatedassat@ The 1nﬂatable
ernati.v be repl aced by a fl ang The bent
bag 4§ Ha%%e:‘éfﬁ&r 18X POHALE ASHIL OB EP! F OLCR 28 i ?Pl‘}ed to

belaBN 1 ﬁﬁ&‘f’gﬂ &tRERP fapidliRatfontiidouP A8l S 4A AUOSY 18l fhg or
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hose 17 wth connection by a e 18a fixed to
engaugicersl byhe bagduringdnilasion Ch@bépwl 8n be ringed to
reduce the risk of crushing and consequently the
bl ocking of said line 17. The flexible hose 17 is
advant ageously made froma synthetic material, for
exanpl e based on pol yet hyl ene or pol ypropyl ene,
optionally reinforced mﬁthlg filler. °



The inflatable bag 18 is showmn in FIG 1 in the

initial uninflated state. The inflatable bag 18 in the

initial state may contain a small quantity of air or

inert gas and is folded to be able to undergo

extrenmely rapid inflation wthout any significant risk

of tearing or blocking. The inflatable bag 18 nay

conprise a synthetic material, if necessary a

multilayer material with a gastight inner |ayer, for

exanpl e gastight to acetyl ene and hydrogen, and at
Tllleeiaﬁatabln bagnia& hagibe afjtippstt witing dairt erlvd Hyemovably comsiectable to
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reduce the risk oftEerforatlon by an obj ect

vasiquES i HaEprse coppachd the yitial statrnd yersaiile ofy deaah pIpg 192 may be

prB{;lggdg&gnstre;m%fg{%\)aWqul ff*?fl‘@ 48 may be equi pped with
a draln valve renovabl’y connectable to a reservoir
for the deflation and dralnage of the inflatable bag
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of the bag to remain in contact with the bag during

the inflation and the fer rotect n_agai nst any
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de walls of the shelter 8. The preventive device
Pf¢5élifﬁ r¢lease glement Hbis putactgpé d@stKh §pen dhecocgprrenge of a pressure
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t he occurrence of a pressure exceeding the threshold
rupture pressure of the pregsure rel ease el enent 14,
inside the tank 2 of the transfornmer 1, the pressure
rel ease el enent 14 breaks, thereby offerlng a passage
for the fluid present in the tank 2. Said fluid
spreads in the bent line 16, thereby first
depressurizing the tank 2, and then in the flexible
hose 17 and in the inflatable bag 18. The infl atable
bag 18 is progressively filled with fluid to occupy a
final volume in the considerably |arger final state,
the height of the inflatable bag 18 in the inflated
state possibly being close to the total height of the



During the inflation, the fluid entering the

i nfl atabl e bag 18 conprises a proportion of liquid and

gas whi ch depends on the defect of the transforner

whi ch caused the generation of the gas and which is

consequent |y unpredi ctable. Wien the generation of gas

in the tank 2 of the transfornmer 1 ceases, the

inflatable bag 18 is in the nore or |less inflated

state. It is then recomended to | eave the transformer

1in a state of rest for a few mnutes or a few hours,
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connected to a |ine 31 equi pped with a qU|ck coupl i ng
32 for connection to an inert gas source.
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va‘ijd‘ér i@isi Afd atik %lsa-'b_léecofﬂrﬁ%ldck RESyANOMS 4artR& B GRESInMBert
ntlation p03|t|ons of the bagt18 ref erenced

gass”spmnpt@mtrog@n fronsdovensttears of thivalvie A8 far axdAmplobyyan 8
1n4ectéor} %bé 2% :l'ue te%%l Be g:‘(%{:i’ﬁ(r:tggto a o&%}h éjhnﬁgrr anﬁ/ r Hr &% Vglve 56

mass o
in Iﬂ&SHcﬁtoﬁﬂoﬂthetaﬁk Qpthe Jala8 d6 beihg ooniebed coatires 1 equipfediwith a
exanpl e a fl ange, betmeen t he bag 18 and thelgent l'ine
quigk copplig 7 100 6PRNSOHATHIR AfhdRgTEAS SaHroF. Ao BEAgS arc
th%%(é*éﬁiéll&?fr&ﬁ%@@&ﬁ lihé T'@aﬂ@froﬁtlt'l% ﬁéaarblle 'heéét en hI'ItchE Bsg 18 can

ani cal parts roug whi ch such a | oad woul
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small and the inflation can stop in the internedi ate
state 181. At equival ent flfid vol une, a high °
proportion of liquid in thefluid has a tendency to
drag the bottom of the bag toward the flow. A high
power defect but occurring in an upper part of the
transfornmer tank will have a tendency to generate a
hi gh vol une of fluid with a | ow proportion of |iquid,
causi ng powerful inflation of the bag 18 with a shape
that could prove to be quite different fromthe state
183. The enbodi mrent shown in FIG 3 is simlar to the
one shown in FIG 2, with the difference that the bent
line 16 has an angl e of about 90.degree.. The bag 18



begins to extend along the axis of the outlet orifice
and then is deforned downward under the effect of the
mass of liquid present in said bag. The enbodi nent

shown in FIG 4 is simlar to that shown in FIG 1

with the difference that the bottom end of the

flexi ble hose 17 is connected to the inlet orifice of
aline 22. The line 22 may be rigid, for exanple nade
fromsteel, and bent so that its outlet orifice is
directed upward. The line 22 can rest on the floor 3

intixgcating theppetat@®@§ .and heeoberghd Bquid phasa ivredcyohing tredestrodtion in an

orifice of . the ljine 22. El.anges 24.and, 25 respectiyel
xSl AT, ARG 3 SRS RS ReeRroht Gl s
prRsedY intBé idfRfabld Hag 18Ur pose. A val ve 26 can al so be

pl aced between the flanges 24 and 25. The end of the

bag opposite the flange 25 is fastened at the top, by

0. r. i .
T, SRR ow f LIRS BIRCGR SOGRMERY, 1, Jibite
diffenencxt thgiethe bernitdine A6 hessecdnyenghintgiartt Flae bdgall® 19 finedtotthe be

d f. I f. . lLn th
oRiheRe Al 806 B 185 1B Bed A e B epey oS RBe
inB4ti @R The En@lifdsahew thide bitessivalinfPation pesitiags dfdhdBug 13

rovided with a hookin art 28, faor exanple a ring._an
refargnosd sBeotively 18hks2 _15%- The infkalle bae H i itsdimapstalg 183
rebt8 bh MeStho? Bafre liguly i BResttid itRlbag ]El 8life niag@omﬁgidflﬁ%stb on the

el ongated between 1ts 1nlet end fornmed by the ange
fles 3zaand nbhen the ckimegtigra for ex8mpler fangekstwéen thaabagi ISuAnd they

e inflate the bag 18 and uses. an ev Q .
o s | 2l i e ed o BRe AT G e 2 Wohe tne
16 thekdt81ighteRingtthemeelgniod] paitspliropgh Wiich eGdly £ldad wolilkdebet WO

ends and the shape it assunes upon inflation is better
trngwittedt | ed. This enbodi ment is particularly

advant ageous in the case in which the bag has to be

pl aced near frﬁgjle equi prent whi ch nmust not be
Obiviguesly, Itaisheye ofthe bag indh¢ snscesdive Hatend §1,1182 ampd 83 is given here
enmbodi 0 in Fl .Sasim | ar . in
os X ROALE 1Pl el B S o i A es R, o
inflatakls bag hapbe rdlamevelysmidiDarid thoinflation cdn ssdp iaitihintdrinodiat? State

is pl d t f the fl. 15... A basket 30 i
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shape that could prove to be quite different from the state 183.

The embodiment shown in FIG. 3 is similar to the one shown in FIG. 2, with the
difference that the bent line 16 has an angle of about 90.degree.. The bag 18 is
connected to the outlet orifice of the bent line 16, said outlet orifice has a substantially

horizontal or slightly downwardly inclined axis. During inflation, the inflatable bag 18
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the bag 18 during the inflation, outside the upper

wall 2b of the transfornmer 2 and opposite the

feed-throughs 6. The inflatable bag 18 is shown in

FIG 5 in the pleated state and conprises one end

fixed to the free end of the line 29 and the opposite

end installed in the line 29 close to the flange 15.

The inflatable bag 18, in the initial state, has nany

pl eats arranged in the space existing between the line

29 and the basket 30. During the inflation, after the
baguptto eetend albhethparsofitie cutceatfceahéd thentis deforntddalosme anf

t he, ba 8 .i.,s expell.ed fromthe .interior of the |ine
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i'm a hole made in the bottom2c of the tank 2 of the
advardagsbuy imghe dasa irowhich thidvagwhas t koglaced Tier fragpe gaeipment

ressure 1 ressure . nt 14 is

‘Vggrwﬁrg%%ﬁé9%&@§§é%§§%gﬁ%ﬁgggﬂ§§8%%?ggsure appl i ed by
THelembodimetht goRaERtFIGNS tdsimilattls thal Bisovwminl FAGab) veittbthg difBerence

i s placed downstream and _cl ose to the essure rel ease
that enRrRYCPiNe §RHCS 1acksadRAnbiier Pofhort porian o Hims Aarioaged
do¥hBiPdk?d Sfthe flange 15. A basket 30 is mounted around the straight line 29 for

supporting the bag 18. The basket 30 has an annular bottom placed around the line 29

gend the

slightly downstream and above the inert gas injection channel 21. The basket 30 has an

upper end extending beyond the line 29 and slightly curved to direct the expansion of
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Thi s enbodi nent has the advantage of extrenely |ow
operating cost and an inflation of the inflatable bag
18 visible fromthe exterior, providing particularly
simpl e visual inspection. The inflatable bag 18
perfornms a dual function of collecting the fluid
present in the tank 2 in case of excessive pressure,
generally due to an electrical fault, and of
i ndi cation of such a fault. The mechani cal strength of
the walls of the bag 18 is also ained to be higher

tht bam18 duringahoinflatiore whsdiertentsper wabb Raof e ttahsefobnagy 21Bdi S
| ar.ge filled with liquid when it has to w thstand

<¥Pﬁ§%ﬁgé§£6§mpvémf stening to the tank 2. In the

enbodi nent shown in FIG 8, the transformer 2 is

further equigped wth fire detectors 48@Providing
Theduflatelnheg SasshgwainFle. 5rie dhanleatedsstainged camprsesianeAndo
r | | : : r
T U EPL e 108 0 SR R FRAL g SRR Rl 20 B o
thp flageuse Theindambledlag B nih thiedinitiml ptheclkad manygpldatserrahged in the

with.a substantially horizqntal (S.a ted.on.a
spiir e DRRIOEH D Tk 20 e e s 0 b i Vi Ao
ruftieb of A SBCIRY RESSONRARTRENe 4rd bSthEBANT BR APAIRE tffoBiRe
of the rupture disk 14 at a vg&% short di stance

inferier efftholined theasushadauiridq the barkeldita rrising thoPigeressive
B R MO O S bk 3
outsidenthé tiner29. Diue td tiee idelpratiess of the appayend hfithb baskéP3(h dlse a

dj anet er rger, than that .of .th ressure rel ease
deploggnor e 5ok T inon dudaligh ey ASE U Brpe SHaRS of the
tranSoH g, sd Mat B aifitBleBagBlas edtt dn tied1obE iMtHeURflaled $tote, next

connect ed domnstrean1o§ t he depressurization chanber
to e tpsf9rngre 44 with a snaller diameter than that of

the depressurization chanber 42. The reservoir 43 is

of the rigid type, for exanple nade fromplate netal,
Fusthernmarg, thetagk) Qiof fedransformer Ipisegsippes with emzert\gas ingectign line

sj.m lar t.o the essure release valve 41. As.in the
313 berRiniProE R S E ok RGBT PRt Tnd Wi o
quidkaREHIANBY cdnnk&ichad Aeelifder boindh gas 83, olaampld dittoegsh, Aso

by a fixed line 31 equl pped. with a valve 56, of the
profageshyityp syrplasnpeniasy auigk €0uphng 3¢al ve 56 may be manual ,

t he applicant having found that nitrogen can be

injected for along tine after the tripping of the
Theresdodineentshemerin F1G. ¢ is sondarto the nesgsdingtone wytishe diffsrenhe

dr.Qgen.o et.yvl.ene i.ch are t,0-] nf |
il In e IS o S ) 2o B o TR 30
anll A6t toahe/Rectdndio? tiexpr! 20t Rrévi@isly. Tas afflatdbld bug 18dnkhovmof
the transforner 1 can he carried out severaL hour.s or.
dugipg inflaigr e regiy ¥olyme of thehagi]3icap pa gbssrvediie be alsgady gutside
thEVENBNLF thd a8 advant age resides in the fact that
the temperature of the transforner and of the fluids
has then fallen substantially to anbient tenperature,

reduci.n e ri.s .ignition in case of [ .
T SRSl o8 Ficio! TS e Phe SB0E RLPIRRES AR iy e
dififeremceftidt tiidteanofo@mait Diests ohlisuppay 85 tfovexathld £old 36, or tower,
conpri ses another inert gas cylinder 46 connected by a

line 47 to the reservoir 4q>for expel l'ing the o
conmbusti bl e gases present ig the reservoir 43.

o




Downstream of the reservoir 43, a line 48 is provided
equi pped wth a valve 49, manual or notorized, a
pressure gauge 50 and term nating via quick connectors
51 in an inflatable bag 18 of the sane type as the one
shown in FIG 1. Upon the tripping of the pressure
rel ease elenment 14, following an electrical fault in
the transformer 1, the pressure in the tank 2 drops. A
jet of gas and/or |iquid passes through the pressure
rel ease el enent 14 and spreads in the depressurization
fised aortherflob? and dlevackdt 3Weverhéngingthe poled 64 Thd tramafatmehkis

i S higih oy fiieravid, bhsiay 12 highy St en Ahad 19

mé&rs! Tlfé p}é@ﬁ&%leasreaﬂ@ﬁ&@ 18lsapgMedlid a HoltBhideda $hd Bottom 2c of
injected to flush the bottomof the tank 2 of the

the fagk 316 theetransformerel Yarea dowavirdianis- Theompugepressure of the

rSEOTRERLI 5Py SIS e 0 BRI

fluidpesant iy thd Bank AFh¢ inflatablgdeg fl B issplaced mlobasteany aneldtlesatto the
whi | 49.. Th mbust i. bl .

priioiisBHERE flettat L5k Plavien RORP IR deeSy i Rpansion
expelled via the line 48 and recovered in the

infl atable bag 18 which then passes froman initia

Thigembpadiment has theadyatagerof guiremely oy eppratingcost and ag dpfiptigy of
f

R b R S R e et i S
inspactemr [Em mflaghle liagel 8\patfvm1s4&9dual ﬁmetion mwp@nmtm ﬂmdrpresent
. t.hen .separate.the connect | e of
in RS B G st b R FEREEY a5 o ¥io ARG Bl
'indi€atiof of B&chl Afehiat B Bdchtntical kirengdth 6£thé Svalle bNhe GaH NG cstamd»

to an upper end of the collecting reservair 43,

th
aimed fjocbehagher Hhgn imihs ol FWE0¢IM€ét54@S°§9§§‘éH%qb&BII§ it lgrastsfilled
wﬁf ];cﬁﬁc?wg&hﬁ h@?ﬂo%ths%dttﬁkemhégfbbr%ffgtén iiSrahR 2t he
state is therefore close to that of the sane
bag 18 in the initial state. One or two operators can

her ef e e, bag 18 iLn inflated.
in o TR T o BE AP 21 el b i e
deRutoge40 provillingtadidtieaslsafndandessrodsare relehse vahve 41rul§o| mbviding
state in order, if necessary tor eat the p e

adgienal deenmpip o R eIy 195 Iy ROV Frerledesty adn ﬁ%fe of éxpansion.
The Zr?e%ﬁf@ 'rcrleeﬂ;g’ elePRhEMY is Pldc¥d RAZRIORUGiY §§ﬁ§sta91ﬁﬂll§ &Lk

purged froma transforner and a collecting
axis@gd movhted phacedicahwelkpthe irehsfoinrclase i it wpsr endi ses,
particul arly underground, using a |ightweight
i nfl atabl e bag 18 which can be transported manual |y by
A dm:empreshm chybied 40 iSmotint&V éswiidyream oiff @l ropoureodisior4 fma very
I i ght wei ght ct an, chea handl i n

Shqn? isfagee F"@?@ﬁ’tanidﬁ‘ rgoMpide dlamy ﬁiré%e YA ﬁgaracsl?%rgmowe

pré%sﬂrg %ﬁ)pba)ﬁdtp'éﬁﬂ@a%_lpld eec@eagpsf the feeaﬁé HOIhE td% 2% MR t om
val ve not sShown he fire detectors 40 can al so cause

trapsfermarjledhe depressunidatipn geamben 42 hawa dinmeter targaniianghaiof the
prersguerg P{lﬁvg felnd Vgt ﬂF‘A' go‘fle&t%ngaijeg'e?vosiy%t %h% 15.1‘%5 valafnd! fo? gxﬁnple

of between 1 and 16 m.sup.3, is connected downstream of the depressurization chamber
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containing dielectric oil, for exanple by nmeans of the

line 53 shown by a dotted line in FIG 2, also

equi pped with a pressure rel ease el enent 14 and

di scharging into the bent line 16. A | ow changer 54,

which is part of the transforner 1, can also be

equi pped with a preventive device by a line 55, shown

by a dotted line in FIG 2, also equipped with a

pressure rel ease elenent. As shown in FIGS. 9 to 12,

the rupture el enent 14 has a convex circul ar shape and
42 sy plimd4ieith h embBerrdbamdtedhanthatrofahe deptresouriAatiaechandter 42.

shown, .of a tank.2 closegly held between.two :
T SRR oF Alrised 5%, op e piomAdt BT Bistahyand sray be
eq%ﬂitﬂiﬁdi Wit S pRess@edt1BasRFaR8US, HRilhmo teprbRurD efeast vahient 1.

metal voile, made for exanple from stainless steel

al umi num or alum num all oy. The thickness of the

t.ai ni . t : -
G B R o FRHPS, BECARET, ool 25 Mo
andhett gasnoylinderi3dtby asfeneddiab 3 p equippaiswitilagalvea 66,alf thprmanakor

66 .are excavated_in the thickpess of e.retainjng .
mF GRS N AT 30 PSR S D PRy pL AR HE oBrd [Enitrogen
cah Bk &ijedteDfop aldngtimedfidrttife tﬁ?ﬁfhg bf eHeGr¥dsti@@UmeANY4 in order to

fragnmentation, to prevent fragnents of the rel ease

exprlehpeases sudh ashyBitgay ot ety lensayhish aramietnilgpmable ipithg d
P e R iy Fomene aEh et ot fo el Ml deff n e
tanks2 pf the trdesformdr i cae by caned butdicemraltlourseesen saverabddyslagsr

67. di stributed one per, ,groove 66 close to th ent er
¢ et G SEpB I ASTEE Raid TG e BRI me
teipEa@eof O Rak@hreRr Sl SAhOTILIAS had tBad fallenvsistagfiglyto ambient
tears and guarantee that the tear begins at the center

tergperayee, Fetuging thiyrisks of 1p8ionTh gase of Aeidanial spntagt Wikige ambient
: S 66

o B P D Py R Th o 8EPEY B

coppsisésiznethit imart gassydigpder 4scoanecidd ey nbung 4kto théeeservoindd for

of...gr poves. 66. be different from,six, and/or
el B RppadigS b b Fubr St B Sur oove 66, The

seal coating 80 is capable of blocking the holes 67.
Downstream of the reservoir 43, a line 48 is provided equipped with a valve 49, manual
or motorized, a pressure gauge 50 and terminating via quick connectors 51 in an

inflatable bag 18 of the same type as the one shown in FIG. 1.

Upon the tripping of the pressure release element 14, following an electrical fault in the
transformer 1, the pressure in the tank 2 drops. A jet of gas and/or liquid passes through
the pressure release element 14 and spreads in the depressurization chamber 42, then
flows into the line 44 toward the collecting reservoir 43. In the normal operating

condition, the valve 52 is open.



The burst pressure of the release elenent 14 is

determ ned, in particular, by the dianeter and

position of the holes 67, the depth of the grooves 66,

t he thickness and conposition of the material formng

the retaining part 65. Preferably, the grooves 66 are

formed on the whol e thickness of the retaining part

65. The rest of the retaining part 65 nay have a

constant thickness. Two adjacent grooves 66 form a

triangle 69 which, during the rupture, separates from
Aftbrethe gipphiporfitingpressusngleese digméne a4, ingrt gds it mgeatet te fiualh the

et we he .hal.es 67.and or ns _downst r.eam, b ..
brtige tark 2 o Hmaroingl bR ahae e L tng Jeqopmposition
ofaM®HRIctRR ofPdnt @ﬁkhaﬂﬁlgfiﬁ tHeahik 2 ﬁﬂe?ﬂi@ﬂ 8Ho6& tbitl@é)écﬁleétﬁlg
damage a downstreamline or. to hinder the flowin the

resREVRIE £3-Siinert gas Husbicap Pe paeied aal wyla apenine dissvalve 49 dpe

. ot r ¢ : . . . _
TR Y P RSB AR Sl T v
ardirecavetediimthegnfidtehie hag 1¥whith ¢hehlpassge (167h qul initiebuninflated state

d tre f the flange is drilled with. a . radia
ot IR S A PE Bt o0 PR Py PRFSHTE L HERaréached,
visibRIo#tBe PiRbsREd Qiugé S0RN¢ SATNAR cl BCintdripidraad fii vialveald

to the retaining part 65 on the downstream side and
clased o aperatar ean| thespsepaiate the gwick penngrterS iz Jorsxamplecofithy sslf-
blbIELHBE Sl Kl BTl g 18 i HRTREH L S Phlthe 48 Ring
codhentest toranappertead o€ theicnllenging reseeoir 484theiuichpassipg throegh the

AR BT ) RS G T MRE BBt

stfit BaBetefordliladd ty tig of the s@hbBig 58 Bheth@nifidl Statd MRe gf BV €
66 parallel to said groove 66. The di stance between
operakors G theretorp gsily gpaye tasbagrABgn the inHafed statepand fgr etagmle
colBYy #% BB efg)é ir folfiged D6 s BURIFERERHGS iR ELNAGHE Wrder,
hol"es 67 so that the wre 72 passes between the holes
if Betesshte tetepeat thecpunge epeTationsind gempldtely purgathscollesting yeservoir
4§iln1mhich serves both to prevent its corrosion and to
make it adhere to the downstream side of the retaining
part 65. The conposition of this filmis selected to

avoi d changing the rupture pressyre of the rupture )
Poeniin fevgious Heser FanPeshy BebYrEL TP R @RrmE $7d collecting

reRBV AR in 1R RhdcReint Ffeﬂﬁse@,%ﬁﬁu@arﬁj BidBfEround, using a
_necessarily causes the cutting of the electric wire
lighpweightiiaflatahle bagyl &ahich candles eatsperteshnanmally Py oherpil troand
reli i_nt.er [ . I, Cl .
or AP Kby SRR b 35 NG, S8 D mnci
méhing.f Aiyelivpaddyetssrein thiellevtingrestsvaif 43 ben W puegedy transfer to a

mobile reservoir by a bottom valve not shown.

The fire detectors 40 can also cause the injection of nitrogen in case of fire.

Obviously, the preventive device is also suitable for securing a feed-through 6
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The rupture elenent 14 al so conprises a reinforcing

part 74 placed between the flanges 63 and 64 in the

formof a netal voile, for exanple made from stainl ess

steel, alum num or alum numalloy. The thickness of

the reinforcing part 74 may be between 0.2 and 1 mm

The reinforcing part 74 conprises a plurality of

petals, for exanple five, separated by radial grooves

75 formed on their whole thickness. The petals are

connected to an annul ar outer edge, a groove 76 in an
coatal:mng dielectriceilh firrgarhple g dneans offthe ﬁb@ﬁbshdm’mdiyrmtedﬂine in

et al e cept close to th nei et
FIEh & ub S otinned g Rprsima et SAas fifaRitEinfrpgpent
111ﬁ9<1|66111\| I¥w cERePh4, tWISCIPRpaH Sf e tfaa@mﬁéreld chrPalso ipped with

ngpn 77, for exanple by welding. The pol ygo
ye feviceleng bne F, shoyn éé@ dotéedding b &G aieﬁslpped with a
f to the other petals and axially offset
mggﬁkﬁF%%wf% é petals so that the polygon 77 is
arranged aX|aIIy bet ween t he petals and the

ATTipRIR P er2” 68 e S i Bt oY R o i

pré@aédi®tbei rhoud¥ddadn 4h. oulibCori e KEoWAE oﬁ@ﬁzink%lﬁﬁ‘efﬂ{cﬁd between
good axi al strquth in one direction and very

W diskrshap 6f hEhegrelsase ddemed d it 6pmPpHsss aE‘EIF’:F}tng part 65 in
théj erﬁc&f'a Hm%et&l%ﬂé LH?& 'fbr Slafdlﬂ’é 'frm%ri]l%tam-[&@ stel, BuRfiGind Br
I's particularly use en the predsure I n
almhmumaahlloyZT lefthickmest phths frefaiming phrti 6 rhayviesrbetwieen 0. ¢faanddf.25
t he depressurization chanber 16, which can occur if a
artial vacuumis produced in the tank 2 for filling
the transfornmer 1. Between the retaining part 65 and
the reinforcing part 74, a sealing part 79 can be
Theref@wipeRARAS i Pryided iwithhragia] &rpsr)%%ﬁ dividing dhptosgritalet i ¢
pofBrS! TR raliab &80T 3166 S¥ IR A inRRL ﬁ’ﬁ&hés@fok Hie&inhe 765 so
surrounded on each side by a thick film81l of precut
thapymupiote ascw b téaging 9§ Biedrtaling e §omt ats cemergind twithophany
fra&gmren}agﬁn Qégt hg ¢ atgaileg sr}%’c at easﬁesel%nnﬁ%} tlg groge%eglg %J[ Qvgay and
mdxet &fitied fliid pasideahrotxa el releﬁH& chhent &4 mhltlumniskeiﬂaiyhﬁgmg a
havi ng a thickness of about 0.1 to 0.3 mm The thick
dopynstagaiiginé. an he precut al ong an arc of circle of about
330.degree.. The thin film80 may have a thickness of
about 0.005 to 0.1 nm_ The rupture elenment 14 offers
Thyaetdinmeeamst i5ds peyidst avithevernsroalbdidinetse penstratingidles & ed

d%lglgft?&g %r%e g} LQ@? glos%to ? ce%ttegefn o Jr%&o%lfg Qevepeff ﬁgleg §ﬂ Sre

anhh@ri]ﬂhﬁ GSﬁxaglbh €T }([jellgﬂctsr@ fetm qu?fﬂ %myeltgdntgmsﬁﬁd guarantee
sher 82 pl ace e en the an 3 .and the

that Sre-ies Do af C sertennd e wianeg PEEO3) e Smuonas leaseone
hofé @7"&? Ribvé @6’ eﬁéﬁ?esrtﬁét @ﬁé’ér@b\'fbg 6B3¥ill szﬁjarata_ Eﬁ%u‘l‘ﬁ%@ﬁﬁ@ 92

83 can be made froma pol ytetrafl uoroethyl ene
ofﬁ@as@ therdergest passiblellowipessase- s ansdiamativg, theguinibegof greoves 66
mey e d%ﬁ”exjeﬂt ﬁ'g}f’? s&r gncﬁ&tsle‘ye?alql% és%% aft B? El%vﬁfeﬁ é%rdggwe - The
ins on or
seztll@eatrrgﬁ)rm Oa];rabH:S),f b‘ébckinglmd lmlescﬁﬂ rol unit for the
reservoir 18, and/or a liquefied gas reserve, for
exanpl e nitrogen, which canbe expanded to cool the °
reservoir 18.



The protective systemis particularly appropriate for
transforners placed in confuted prem ses, underground
m ne, tunnel, construction subsoil, road or highway
subsoil, etc. The protective system has an extrenely
small size in the nornmal operating state and, after
tripping, can easily be restored to operating status
by renoving the inflatable bag which is easily
transportable. A control unit connected to the
sensors of the pressure rel ease el enent can al so be
connected to accessory sensors, such as a fire

detector, vapQr sensors hho] z). and power, s ly..
Tt ipfisirt 8P B SRE Y eb 14 8 Uplerhingdip REe AR Y e giameter
and3526itidh of fielhble8 69fthé &L $PIhe SRR ePEE IR thickess st &Mposition

The invention offers the benefit of prevention agglnst

ofithematepldemaing die rataining e bé hrbreferbhyetle gronyes $C YR dormpd on
thémaﬁﬁlte égl@ﬁge'sg BF @ Qé?ainjng ?)gut %Q?'pgsexrest ol rﬁta@ﬁ&ﬁ%%hwe a

on an existrng transtormer wt
comstantfthickiidsmns, whi ch detects insul ation breaks very
rapidly and acts virtually sinmultaneously to limt the
i npact thereof, and in particular in confined

T Bdfh&RBeroddsHoFHRY 8 RifmgRXdY WSt mﬁm'ﬁ% thei riptup Képad from
the raging fires that this can_provoke. Damage due to

the pejehbasing drigngtesiby tegriggiof theamatenjal beiyiger thedioles vd1and defgpms

doBiRd Q*ﬁ?&hﬁgﬁ{%%g%sy@ao\éﬁﬂ qf?tﬂout%%ﬁ% th @oi@?ﬂ{%l Eoh&tbn of
of a transforier can prove catastrophi en it takes

sajol telewgles b diabbatbidamdgph dowenstiche ljpe os tniteadayfthesflow in the

reventj.ve,system desi gned for gonfined pren se .
donmsteea [N QEreRy, FKEshRG Bisciesshiei QoD and Sy R T pStieam side
debity¥itizhttdh. Thahii@Beriof grooves 66 also depends on the diameter of the

retaining element 14.

The flange 64 placed downstream of the flange 63 is drilled with a radial hole in which
a protective tube 71 is placed. The rupture detector comprises an electric wire 72 fixed
to the retaining part 65 on the downstream side and arranged in a loop. The electric wire
72 extends into the protective tube 71 up to a connecting box 73. The electric wire 72
extends along virtually the whole diameter of the retaining element 14, with a portion of
wire 72a placed on one side of a groove 66 parallel to said groove 66 and the other
portion of wire 72b placed radially on the other side of the same groove 66 parallel to
said groove 66. The distance between the two wire portions 72a, 72b is short. This
distance may be shorter than the maximum distance between two holes 67 so that the

wire 72 passes between the holes 67.

The electric wire 72 is coated with a protective film which serves both to prevent its

corrosion and to make it adhere to the downstream side of the retaining part 65. The
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1. A device for preventing the explosion of an el ement

of an electrical transforner provided with a tank

contai ning a conbustible transformer cooling fluid,

conprising a pressure rel ease elenment, coupled to an

outlet of the tank for deconpressing the tank and a

gastight inflatable bag coupled to an outlet orifice

by a flange, said gastight inflatable bag being

coupled to the outlet orifice with a seal ed gaslight

connecti on downstream of the pressure rel ease el enent
coampebsitionof tuis Blah tsaelpatsd tdf avoid chasgibg ttenuiptatd pressure of the rupture

un-inflated state to as jnflated stat on. th
el T g ooty ErhsR br iR’ Thaltine o8 e
rupfind ¢1BinBft reO¥bAtEY calses the aiEihe biMk efee@lci wige 71. Thib cutting can

passi ng through the pressure rel ease el enent such_ t hat

be drtectedfirerk senrlwaﬁg rebiabkybydpisripling the flaw @b elsctiigity passing

ﬂ&o%gﬁ e Wi ??Sr §oat é;‘%tlta% &ilfi%f'e"ﬁpéf* ﬁet@@éh thies B oFR wireh7 2.
pr

ssure release elenment I's configured to rupture suc
that substantially unrestricted rel ease of gas occurs

fromthe tank to the gastight inflatable b when, a
T R 4 PR ATTALorP e R BT OO IpE Ranges
6301di Ga6n @ge fohdbhB chetdl v6ill QiféN ckampRMRAdeFiong stainkeited]j ne
mount ed downstream of the pressure. rel ease el enen

t.
algminppe oflymawmyallon Fheribérkngssof thereinforgingpast 44 gy e between
“ﬁhﬁfi3  hose nounted upstream of the gastight

ntl atable bag. 4. The device as clained in claim3,
conprising a bent |ine nounted downstream of the

flexi.ble h . 5. .Th . | ai ned i | ai
TiegFETERRGE /3 e PERe cqtiely 5B Srambhnti Sefideg ov
ra@ibl $ro6vegIStibGidd dnnthéinvable @hiblagss. aihd petalseds ennwdtédiotane

gasthht inflatable_bag. 6. The_ device as cl%hgﬁg,kg
angplar oNter edggrAsPeYan(p 18 aBRERfcirckieingforaed /1 the WibAksthickness
of33&h SRR IO thdfei PURFiRY hEtalsShBRBS irBp£TIR o the petals a

capacity to deform axially. One of the petals is connected to a central polygon 77, for

example by welding. The polygon 77 closes the center of the petals and bears against
hooks 78 fixed to the other petals and axially offset relative to the petals so that the
polygon 77 is arranged axially between the petals and the corresponding hooks 78. The
polygon 77 may come into contact with the bottom of the hooks 78 to bear against it
axially. The reinforcing part 74 offers good axial strength in one direction and very low
axial strength in the other direction, the burst direction of the rupture element 14. The
reinforcing part 74 is particularly useful when the pressure in the tank 2 of the
transformer 1 is lower than that of the depressurization chamber 16, which can occur if

a partial vacuum is produced in the tank 2 for filling the transformer 1.

Between the retaining part 65 and the reinforcing part 74, a sealing part 79 can be

placed comprising a thin film 80 of gastight synthetic material based for example on
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7. The device as clained in claim1l, wherein the

gaslight inflatable bag conprises a bl ockable outl et

orifice. 8. The device as clainmed in claim 1,

conprising a reservoir placed between the pressure

rel ease el enent and the gastight inflatable bag. 9.

The device as clainmed in claim1, conprising a

deconpressi on chanber placed downstream of the

pressure rel ease elenent. 10. The device as cl ai ned

inclaiml, wherein the outlet of the tank is placed
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under the gastight inflatable bag.

The rupture element 14 offers good pressure resistance in one direction, calibrated
pressure resistance in the other direction, excellent gastightness and low bursting

inertia.

To improve the tightness, the rupture element 14 may comprise a washer 82 placed
between the flange 63 and the retaining part 65 and a washer 83 placed between the
flange 64 and the reinforcing part 74. The washers 82 and 83 can be made from a

polytetrafluoroethylene based material.

Furthermore, means for cooling the fluids in the preventive device can be provided. The
cooling means may comprise fins on the line 17 and/or the reservoir 18, a climate-
control unit for the reservoir 18, and/or a liquefied gas reserve, for example nitrogen,

which can be expanded to cool the reservoir 18.

The protective system is particularly appropriate for transformers placed in confined
premises, underground mine, tunnel, construction subsoil, road or highway subsolil, etc.
The protective system has an extremely small size in the normal operating state and,
after tripping, can easily be restored to operating status by removing the inflatable bag

which is easily transportable.
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14. The device as clained in claim1, conprising a
case provided with at |east tw shells, formng a
transport and protection housing for the flat bag and
a support for the inflated bag, said shells being
configured to separate during the passage fromthe
flat state to the inflated state. 15. A device for
confining fluid froman el enent of an electrical
transforner provided with a tank containing a
conbusti bl e cooling fluid, conprising a pressure
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el ement, coupled to an outlet of the tank, and the
inflation of a gastight inflatable bag coupled to an
outlet orifice by a flange, said gastight inflatable
bag being coupled to the outlet orifice with a seal ed
gasti ght connection downstream of the pressure rel ease
el enent, the gastight inflatable bag passing froma
substantially un-inflated state to an inflated state,
and confining the gas passing through the pressure
rel ease el enent such that the conbustible transformer
cooling fluid does not |eak fromthe gastight
i nfl at abl e bag, wherein the pressure rel ease el enent
is configured to rupture such that substantially
unrestricted rel ease of gas occurs fromthe tank to
the bag when a predeterm ned pressure occurs in the
t ank. 17. The device of claim1l, wherein the
pressure rel ease el ement conprises a disk and a
di aphragm seal
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18. The device of claim 15, wherein the pressure

rel ease el enment conprises a disk and a di aphragm seal .

19. The device of claim 16, wherein the pressure

rel ease el enent conprises tearing zones configured to

tear when the pressure reaches a predeterm ned | evel.

20. The device of claim 16, wherein the pressure

rel ease el enent conprises a disk and a di aphragm seal .

21. The device of claim1, wherein the flange is

integral to the gastight inflatable bag and directly
CtahMScted to the outlet orifice providing a direct end

to end connection mechanism 22. The device of claim

16, wherein the flange is integral to the gaslight

ThathlatiskkRihé@bisand directly connected to the outlet
orifice providing a direct end to end connecti on

mechani sm
1. A device for preventing the explosion of an element of an electrical transformer

provided with a tank containing a combustible transformer cooling fluid, comprising a
pressure release element, coupled to an outlet of the tank for decompressing the tank
and a gastight inflatable bag coupled to an outlet orifice by a flange, said gastight
inflatable bag being coupled to the outlet orifice with a sealed gastight connection
downstream of the pressure release element and configured to pass from a substantially
un-inflated state to a gas inflated state upon the rupture of the pressure release element
and for confining combustible transformer cooling fluid passing through the pressure
release element such that the combustible transformer cooling fluid does not leak from
the gastight inflatable bag, wherein the pressure release element is configured to rupture
such that substantially unrestricted release of gas occurs from the tank to the gastight

inflatable bag when a predetermined pressure occurs in the tank.

2. The device as claimed in claim 1, comprising a bent line mounted downstream of the

pressure release element.

3. The device as claimed in claim 1, comprising a flexible hose mounted upstream of

the gastight inflatable bag.

4. The device as claimed in claim 3, comprising a bent line mounted downstream of the

flexible hose.

5. The device as claimed in claim 1, comprising a gastight quick coupling placed

upstream of the gastight inflatable bag, and integral with the gastight inflatable bag.
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6. The device as claimed in claim 5, comprising a channel for introducing inert gas

downstream of the pressure release element.

7. The device as claimed in claim 1, wherein the gastight inflatable bag comprises a

blockable outlet orifice.

8. The device as claimed in claim 1, comprising a reservoir placed between the pressure

release element and the gastight inflatable bag.

9. The device as claimed in claim 1, comprising a decompression chamber placed

downstream of the pressure release element.

10. The device as claimed in claim 1, wherein the outlet of the tank is placed on a

bottom wall of the tank, the gastight inflatable bag being placed under the tank.

11. The device as claimed in claim 1, wherein the outlet of the tank is placed on an

upper wall of the tank, the gastight inflatable bag being placed above the tank.

12. The device as claimed in claim 1, wherein the gastight inflatable bag is at least

partly suspended from a support.

13. The device as claimed in claim 1, comprising an anti-blowout protection placed at

least under the gastight inflatable bag.

14. The device as claimed in claim 1, comprising a case provided with at least two
shells, forming a transport and protection housing for the flat bag and a support for the

inflated bag, said shells being configured to separate during the passage from the flat
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state to the inflated state.

15. A device for confining fluid from an element of an electrical transformer provided
with a tank containing a combustible cooling fluid, comprising a pressure release
element, configured to be tearable, coupled to an outlet of the tank for decompressing
the tank, the pressure release element comprising tearing zones configured to tear when
the pressure reaches a predetermined level, and a gastight inflatable bag coupled to an
outlet orifice by a flange, wherein the flange is integral to the gastight inflatable bag and
directly connected to the outlet orifice providing a direct end to end connection
mechanism, said gastight inflatable bag being placed downstream of the pressure
release element and configured to pass from a substantially un-inflated state to gas
inflated state upon the tearing open of the pressure release element and for collecting

fluid passing through the pressure release element.

16. A method for preventing the explosion of an element of an electrical transformer
provided with a tank containing a combustible transformer cooling fluid, comprising
allowing decompression of the tank, wherein the decompression of the tank includes the
rupture of a pressure release element, coupled to an outlet of the tank, and the inflation
of a gastight inflatable bag coupled to an outlet orifice by a flange, said gastight
inflatable bag being coupled to the outlet orifice with a sealed gastight connection
downstream of the pressure release element, the gastight inflatable bag passing from a
substantially un-inflated state to an inflated state, and confining the gas passing through
the pressure release element such that the combustible transformer cooling fluid does
not leak from the gastight inflatable bag, wherein the pressure release element is
configured to rupture such that substantially unrestricted release of gas occurs from the

tank to the bag when a predetermined pressure occurs in the tank.
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17. The device of claim 1, wherein the pressure release element comprises a disk and a

diaphragm seal.

18. The device of claim 15, wherein the pressure release element comprises a disk and a

diaphragm seal.

19. The device of claim 16, wherein the pressure release element comprises tearing

zones configured to tear when the pressure reaches a predetermined level.

20. The device of claim 16, wherein the pressure release element comprises a disk and a

diaphragm seal.

21. The device of claim 1, wherein the flange is integral to the gastight inflatable bag

and directly connected to the outlet orifice providing a direct end to end connection

mechanism.

22. The device of claim 16, wherein the flange is integral to the gastight inflatable bag

and directly connected to the outlet orifice providing a direct end to end connection

mechanism.
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