O i Device for preventing the explosion of an

el ectric transforner The present invention concerns
the field of prevention of explosions of electric
transforners cooled by a volunme of conbustible fluid.
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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 already burning. It was therefore accepted
to merely restrict the fire outbreak to the equipment concermned so as not to spread the

fire to the neighbouring installations.

To slow down the decomposition of the dielectric fluid due to an electric arc,

silicon oils can be used instead of conventional mineral oils. However, the explosion
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pollution or for other reasons. This is because the fluid, which may be a mixture of
liquid and gas, exhibits a risk of igniting when enough oxygen is available to fulfil
the conditions for ignition and explosion. Furthermore, certain components of this
fluid could prove to be harmful to humans and/or to the environment, in particular in

a confined atmosphere.



the conditions for ignition and expl osion.

Furthernore, certain conponents of this fluid could
prove to be harnful to humans and/or to the
environment, in particular in a confined atnosphere.
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the auxiliary reservoir and is for transferring, for example together with
flushing with nitrogen at the same time as pumping, combustible and/or
toxic gases from the reservoir to the auxiliary reservoir which can then
be isolated from the reservoir and from the gas pump. The gas pump
may comprise a compressor and the auxiliary reservoir may comprise a
pressurized enclosure. The combustible toxic gases can thus be stored in
a reduced volume.

Advantageously, the device includes a depressurization chamber
arranged between the pressure relief element and the reservoir. The
depressurizationi chamber exhibits an extremely low head loss and may
be arranged immediately downstream of the pressure relief element so as
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t hi §gr protecting the mmpermeable membrane, the protéctive disc comprising a thin
precut sheet. The protective disc may be produced from a polytetrafluoroethylene
sheet having a greater thickness than the impermeable membrane. The precut sheet
may take the form of a portion of a circle. The perforated rigid disc may include a

plurality of radial slots, distinct from each other.

Advantageously, the device includes a plurality of pressure relief elements
intended to be connected to a plurality of transformers. Thus a single reservoir can
serve to prevent the explosion of a plurality of transformers, each transformer being

associated with at least one pressure relief element,

The device may include rupture detection means integrated with the pressure
relief element, thus providing a detection of the tank pressure with respect to a
predetermined pressure relief threshold. The rupture detection means may comprise

an electrical wire intended to break at the same time as the pressure relief element.
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defecting 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 confined areas, fqr example tunnels,

mines or underground in a built-up area.



the tank of the electrical bushings, this latter tank
also referred to as an "oil box". The role of the
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main tank fromthe high and | ow voltage Iines to which
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conductors. Each output conductor is surrounded by an
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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 3 is a schematic view of a fire prevention
device associated with several transforners; -Figure

4 shows a variant of Figure 1; -Figure 5 shows a
variant of Figure 1; -Figure 6 is a cross-sectional
view of a rupture elenent; -Figure 7 is an enlarged

partial view of Figure 6; -Figure 8 is a view from
above corresponding to Figure 67 and -Figure 4 is a
vi ew from beneath corresponding to Figure 6; -Figure
10 is a schematic view of a fire prevention device

wth g,veqt 'ﬁ%fa {ePnLe S%‘&Aﬁ%{%'t% ?{E}%gbs%garat@ QY" € shhhetic

is. an“over aI Vi ew C
- Fi gur embpangrwiith 3 loWowelting poiets thef twRy gureé gomipg into contact

. I ust cakRdnd hdfifald g %néah%%r@a@%é Q0 NRiay! bd DG4 %@qn a

tank 2 resting on round 3 by neans of feet
and i sTagtgmgriapga ftehf f PEle tetfetgy by el ectri cal

l'ines 5 surreunggd2bpai nsbiuat Qr §en§0r, Tahlﬁ) chRBK azBuchholz, for
i ncl udes a, body 2a and lid

Wi th cOapsiine B greresce phy alé%rzmme I s, fpic. Jfet o § hien
ens ur epaint ofisteambk Ize\geheraﬂy cachampiped $.UAdrupture it Hke tlaptkical

, the, %la f Or m Ithezﬁlsglga 599?93&)‘%} t?:f)ﬁn ?l?z!’]ﬁﬁfd\/ﬁ;no{he%ank

connec{
provi d%dAthmuanemmt be ‘J@hfbck d\?@lct/@ mtm éhtheshk?tifslcal

of f thgRiaAEn iR §é;&nn@§1a5,t detects a rapi d novenent
of the flurd 7. Thus, durlng a depressurization of

the tank 2, Tehelrpsda@ate | rist ReWgiehe bY9 % aPPeeratsihists y oot
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from tthensFirgher, and two vibration-absorbing elastic sleeves 14, one being
arranged between the wvalve 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
reservoir 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 is 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.



O 7 2b. The cable 11 may conprise two wres separated
by a synthetic nenbrane with a low nelting point, the
two wires conmng into contact when the nmenbrane has
nelted. The cable 11 may be laid out in a rectangular
pat h near the edges of the tank 2. The tank 2 may

i nclude a sensor, also called a Buchhol z, for
detecting the presence of vapdur fromthe cool ant
fluid, fitted at a high point of the tank 2,
generally on the pipe 9. A rupture in the electrica
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t ransf or ner A aide 20vis wirbrgetliionhapipdndil go eravshi cxygen in the
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fitted betvveen t he depressurization chanber 16 and the
pi pe sfered in a pressurized reservoir equipped with a valve, an expansion

valve or a pressure reducer and a hose 21 conveymg 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
control unit 23 intended to monitor the operation of the device. The
control un:it 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
15 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.



8 The reservoir 18 may be equi pped with cooling fins
18a. The reservoir 18 is equipped with piping 19 for
evacuati ng gases given off by the oil. The piping 19
may be connected tenporarily to a nobile vessel in
order to drain the reservoir 18. The tank 2 is thus

i mredi ately depressurized and |later partially enptied
into the reservoir 18. The rupture elenment 15 may be
i ntended to be opened at a dete¥m 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
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r sensor
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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



9 The el astic sleeve 14 is capabl e 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 other conponents, in particular to the rupture

el ement 15. The depressurization chanber 16 enables a
sharp fall in pressure when t rupture el enent 15
breaks, owing to extrenely reduced head | osses, Wen
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As Figure 2 shows, the depiessurization 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 1 during normal operation and the depressurization chamber

16 on the one hand, and beftween 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 a constant voltage
despite variations in the currgnt supplied to the
networ k. The on-load tap changer 25 is connected by a
dr ai nage pipe 26 to t he pipe 17 intended for the
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ot her 3\vds dstivated emd| pnps 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

fransformers 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



prevention devices for several different transforners

can have one common reservoir 18. This proves to be
particul arly advantageous in confined areas where the
avai | abl e space is restricted. In the enbodi nent
illustrated in Figure 4, the prevention device
additionally includes a vacuum punp 30 connected to

the reservoir 18 Dby a pipe. Tphe reservoir 18 may be

equi pped with a cooling systemlsb, for exanple by

ni trogen expansion. Wien the prevention device is

bei ng alﬂgx gn «Jil'ﬂo %Eqm'cgﬁ]ess ol?q ¢ G4 #‘ﬂp 3%Qndysbe between
activate vacuu

reser v®i0f mm anér%?-i‘tlﬁ@n it |s stopped After the

rupture elepgent 15 is broken, the nmass of gas fr

tank 2 that T mﬁ% re@&ﬁ&%l@’b?Sb%‘?ﬁwgﬁa‘?éf‘lolgé‘if"ieﬁgjt6hé"“g‘ng it into
r eser vaiveral oirSons) CThe %@ ihl giro RPesi PBiATe ECHiRE Ar @8644EL.in the
Depr es; urizatien can therefore be . f Litated. T

reser VZ“'Crk’wess oh 0% HBHR BY 3§I bR ?’hgr eﬂﬂ? FEdET dnegby the
in a gtaaznng)fof spaceining pdre3érabods| eamtite dnld| eesh rthatediis happens
I 0Ur &y Rnodd fraR2YARbD Ofh F¥:C% ﬂ@déntt' Bhbs | BF1HECR11or

a gas punp onnect ed g or to
reser V%P‘F""i%lén@mépbﬁp&gbfeb‘tn Mﬁ Fug ’aeﬁq évyséwt ﬂatd passing

W t hst@pslght the reRELEISHES: 1 Nah&lrubRiggHP itk o red @M Dipe
is broken, ,and there has been a flow for a

suf fi cP&HEd S8FPHEAF time for the gases to cool, the
gas punp ﬁl\‘/éo?ert%%&g\/%ﬁ?gs 0P ENIRP wi@ thgﬁr':‘g?‘ﬁthogésgﬁ%tf very

in the res r ervolr
enpt i esghadif dtalrreetg“asrremtiatpmdeq gréave jh@ezaihy gepdre. dip| ether

to be @Mk xwe?azoﬁoxemv tarQ%%raﬁQQd %@%Bl‘l?' ?h@ﬂ%}es 37 form
Af ter then? is sto the bott|le 32 can

easi | yo¥el HiAveH it waﬂgea@ﬁt éad eptrst thetdhefepniog, starts at

Thi s erbeditrest tHe&'eﬂ:&’ﬁhg @tﬂtarsl he Ubimadilod dfodt least one hole 37
nes. o ures
[

transfornmers
6 to S;)e roovet#ZenaSuﬁ sur A %hleegrx;g% Sl%é wgipo?parate Sémulganeously,
dored peeyidingathes hmpest avdsible patsepdadossosdgtioni fised vapiant, a

an outy,elyPrdfl hioGves96 difERLESE: Cx &ﬁu@bka&&s%ged and/or
cl anped between two di sc-shaped flanges 33, 34

rel i efseeirahBeles B3 nen@reRYSs3 ta Thet BRRFTREPacr2igE ?‘h ig ﬁepable
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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



alum nium all oy. The thickness of the retaining part
35 may be between 0.05 mmand 0.25 mm The retaining
part 35 has radial grooves 36 dividing it into

several portions. The radial grooves 36 are forned in
recesses in the thickness of the retaining part 35
such that a rupture is nade by the tearing of the
retaining part 35 at its centy® and such that this
happens w thout fragnmentation in order to prevent
fragments of the relief elenment 15 from being broken
of f and noved by the fluid passing through the relief
el emenmatesishnkptveaanitheg holrs Bi7skndf willhbggidatpramepi pewards the
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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 fo avoid modifying the rupture pressure of the
rupture element 15. The film may be made of embriitied 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



downstream direction by folding. The triangles 39 fold

W thout tearing to prevent the breaking off of the

said triangles 39 which are capable of damaging a

downst ream pi pe or disturbing the flowin the

downstream pipe thus increasing the head | oss and
stowi ng down the depressurization process on the
upstream si de. The number of ggpoves 36 al so depends

on the dianmeter of the retaining elenment 15. The

flange 34 arranged downstream of the flange 33 has a
radial _hole drilled through it, into which hole there
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pr evenbickhesk 'R 1608 iR Rt QerWH:\IJriJ toQ)eE NBius giving the
downst ream f ace, of the retaining

conpodPisson GPability ¢f Ibr?fng\Mde"“aF‘gc?"b@li‘:hé@én of shaebey is

ngu fT VofigectddetoralPinir polpos W7efdfexbgle b P&dﬂdlgg.eTmleTh Ygon
riptt pol yam de. e

o eaka a1 PHEcert T8 aPhor oy vhist o€ dubRe SIS o i otmer

t he Cllmltels regd @ﬁ(lftlheoffettewtthlrwlecw\nor theJidbesThuch that thengplygon

can baqdelhge il SHWCEHTY 1HedRhd mf%ngo&&gb@dahg hooks

manner ¥ he |nterrupt|on of a current
t hr oudf- threPdysam 4fimay agmejntpgontpet yihtthgdodomf ¢frtbpheocks

bet weap thhgeisnexiangstiRtednnerndi dt@ngldning 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 deprcssﬁrization 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



The rupture elenent 15 al so includes a strengthening

part 44 arranged between the flanges 33 and 34 in the
formof a netal sheet, for exanple nade of stainless
steel, alum nium or alumniumalloy. The thickness

of the strengthening part 44 may be between 0.2 mm and
1mm The strengthening part 44 includes a plurality of

| obes, for exanple five, separdted by radial grooves

45 fornmed over their entire thickness. The | obes are
connected to an external annular edge, a groove 46 in
the formof an_arc of a circle being forped ovsr t he ]
entir e PTAH SkBBEUC dFa%’é%‘hP’feéSE)‘ét“é%(é‘éept‘h‘HegE“ 50 from becoming
nei ggbi@mbn’a@fdl BPp eite, rdéh?ﬁxggﬂsaéi ng._atnlhlahe |sﬁbx@hfhin% pall"t %4. Each
capabi |.i.t in ef orned axia : e.of the es

TP cotiel i 35 AR SREPAFT SuReBh Mo Hlof et W5 oo
wel di ngelyitimfiworoegioyiened it asésickirss centheeopfer tdfe 0.1 mm to
| obes e i - 1 0 :
and axt o T opF (o RS Sl b BRech oL BE SO ros R pirclc
t he poP¥geant 389° Iharthianfle SAxmay |haveat hisknetshie fhsperder of
and t hgo69mesPONGAg hooks 48. The pol ygon 47 may

cone into contact with the bottom of the hooks 48 to
press axi al Tye rimosoeleméiie] 5 pranddshgvidngsipante 44 the pressure
Pr OVi d6S  9OLecsh 2h SHLERGE Nedifla00C AL Ole AN other
very | ow axi al s?reng iho 1 ne ofher 17 8¢t on, Mt e

di r ect dioaetion, prasdieagienrstmedidlityuptdulow lek anembredBageThe
strengthening part 44 is particularly useful when the
pressure i nT¢ H@RTakk the ‘B’Pe{‘h@btlfté(n§¥6rfﬁﬁer glempgfydp may
than tipatudefa Washddery assiled Zaitwedn elabede 331 @nd Whb GBtaining

may arise..f a, partial cuum i reated.in_.t he nk
For {HEFC P PRGE OF P 37 BHERESRnEP gk Eibp uBbie Rg ond e
r et ai mtreggthaning3pamndd.t Moe sveshagt FEnamy SPamtay4de made of a

thereIg&ﬁeggﬂgkﬁgggfﬁﬁsgﬁapggﬁggﬂbIe part 49

conprising a I mper meabl e synt hetic

material, f@racxidm|ead@ $&0cdMing the fluids in the prevention device
pol ytetra Iuorqgtgy%eneksurrounged on‘%gag face bX a,

t hi ck T4 Rf 310t Ths oppling, Peayn gt PE AR & the pipe 17
pr evenmifog thheedehiair i8] 4n 50 chndimiohec futithe respevdiot &f ethi/or a

2% t Egg{?%eajamialgefpe%‘réas,s?cjraer)]cgm&)Peenf?rtorggEQLQ%%arﬁgio%a(; ft 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



thick filmb51 may conprise synthetic material for

exanpl e based on polytetrafl uoroethyl ene with a
thickness in the order of 0.1 mMmto 0.3 mm The thick
films 51 may be precut in the formof arcs of a circle
of about 330. The thin film 50 nmay have a thickness in
the order of 0.005 mmto 0.1 nmm The rupture el enent

15 provi des good resistance tqsthe pressure in one
direction, a calibrated resistance to the pressure in
the other direction, excellent inperneability and | ow

| ag upon breakage., To inprove the [nperngability, the .
rupt ur ¥PREPEREAP A 5OWEY arehchiudhe afyllbﬁ ‘ﬁe?sﬁge a?"r%ﬁif@ﬂzatmn
bet weeghatdder {6 angehe3dnavdl bheiguel &l Bgbodiarent 35 partituiarly
washer 53 arranged.between the flange .34 and the

st r engtheh f“{lﬁmﬁa? thﬁf.r‘evﬁ%w\ﬂgg HEr 3 e%ﬁ 192 e(ggboryﬁythﬁemnk 2.
made of a ol vt | 5 terl I

addi t1 on. rans FLrARhe JatihE R 1ARFIATR, Ebdiorcd B e
pr evenkongerveey p ceseently d@étegrlmfeis defigurnd Oc obe eyl sl aryglume
may i ngd feRoddemtfNg,tNE Bk RRrdldot @Rl &F by heligBISHY Qb dilable
18, an_air condj.ti.Qner for .the reservoi rf“%& ﬁng/or a

- eser v B TiRE T Edrapdie depresRToa ShREPaLLR, A pddiionst
expansiuptur©felasdnt h61 Smay apalarangédd oaoklien@ifdnes4 between the
r eserv&l gesluséiza!in tcr}l%.m%gpopé %Qt th%f c@sg}ua?ﬁ' %O ’ﬁ{kd agl&i’t’ional
the prevention device 1I's arranged approxi mately

vert i gapluye elementefhmplyebonatibratdd at Phighér rupsureapiessuze than
The depg M%'e?%:fén%s%@&’%ﬁ ot _slktzr?zgati%nvﬁ{aHbQ?M

axi s cylinder osed at its ends [ el ng

connect ed tWhdnhepdriig|rtBie Ale@iBEds ihSthe pRVENGives time for the
di aneter greater,than that of. the rupture el en(%niih15
5 Berpiprure

and fiPHSFICGEETEL FE%R Bt P ndorustiire LIrBReht
depr es$amanz 461 Tine chmaribertorl 8 collegs 1fquidriomhthecddpressrigaiion

reser y@hhper 1RE R %(tn&gtié ShERVIRAL Aflbdif BldsbPper  area

of the cylinder o e depressurizati oh chanber 16. A

pi pe 54 is A j1hBueRAINeCtadule0 18 hVREpRERAz@fiok Nehamber 16
cylinder of the g\epr,esggrl zat i Qn _ chanber 1? {lor t h% Th
r enov PO 04 1GiSi e PIRP & T ABHET iR ARS UM CEAFSPIRF 26 The
conpagipe MMoaiterofthd benspr@ve.i on devi ce being | ocated

above the tank 2.
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.



I n one advant ageous variant, the pipe 54 is connected

‘to the conservator 8 - see the dotted lines in Figure
10. The avail able volunme of the conservator 8, i.e.

the part not taken up by a liquid, is available for

receiving liquid fromthe depressurization chanber 16.

An additional rupture elenent 61 may be arranged on

the pi pe 54 between the depregsurization chanber 16

and the conservator 8. The additional rupture el enent

61 may be calibrated at a higher rupture pressure than

the rupture_el epent /15 upstreamof th

depressurizgkfe“?éiﬁ’e #ﬁﬁ@PPE§ Wﬁéﬁ’éﬁ%?ﬂfﬁﬂbssﬁﬁénﬁghaﬁ“wen

| 0SS i thetdi@opatpe cﬁébkgvaaes 10143 fherlid 2® ofatheqdhlt i2C A pipe 56

heck t tu
ot ur SSnfia iR bbes 958 e bn et 3P4 87 B bisk 13- g iee
from t heodepries suthezape Divetvahanbegasl Getetthe Shatd it awgomatic
check yk?elcy%aljvg l%elé}gth%o;gﬁ 5 e?}r% a[ﬁltaﬁgall\ﬁl\% 9’7”1«?ept in

11, the depressurization opens out I nt
t he pi {ye opPn [pegidiva cPxicaptt dieing m ainiingnco PPerRBons: gad 26801en01d

The pidiee 19 cERESNS b ehLORSR i3, 8a thdlclbbsn posmon during
enbodi nent of Figure 12 the reventlon devi c

nol UGBl Stai<seants i e 8RR BONHOBUIEE BIesie LR by the
ar r angeemedt 18, pobrder & rdtlievdiadymnzidld gaset @eksaiit ialbebipe 9.
between a half and two-thirds of the height of the

body 2a. Thia idpéon, 2he duifengs Gpvitlr d8 iafdietion hxe also equipped

depr esgiy i, Z@kiQk 9aw5me&%93{%nkd?LW&$o 2 ﬁn{?ep 60 connected

portion 17a arranged leve hi gher
that of ®KePRF nldi- nbe Bresttie tetigh<sieomentr 5. m’B’beﬂf 6f51m11ar

exanpl gructie to BRt §:1058udé rdIRE el enPABtdnandbytad elaexziaerhus the
| ocat ed _.at . ahou end of

20 b t t
w nai g bR thingg <30 BF B gpd i sEARE T b ARipged it
enabl eggesshe weliedi elgmens foznmmicreasimge ttee drabablilithecf preserving

resul tyng;lesyation to be preserved. e 17 The pipe
9is equ?bﬁe%Hgfth a gas detector 55 arranged between

the aut omatinGhe BRekdMahy er £l ds t fhe Hréxﬂm&@n @Evitcgencludes a
tank 2. 1A g}gf g connect§ t he pi gd th@ g ¢
vort 1 oieEd Bfiedi o5 et 91 thoniealy haraRsed & w G BRine e the
to t heopy pe. Bhdapip\e.amstblaﬁt gasardehfet tie eprapdtiiatidn chamber
aut Omgll G4 includes a top portion 17a as in the previous embodiment.

Such a protection system is economical, independent with respect

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

The control unit can also be connected to secondary sensots 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



check valve 10. On the pipe 56 are arranged a nmanua

val ve 57, kept in the open position except during

mai nt enance operations, and a solenoid valve 58
controlled by the control unit 23, in the closed

position during normal service and in the open

position after a pressure relief by the elenent 15,

in order to retrieve inflamuablg gases present in the
pipe 9. In addition, the bushings 6 with oi

insulation are also equipped wth a pressure relief

el ement 59 opening out into a pipe 60 connected to

t he pipensfermerheoppesmty, € whith edevdbendenictSOinmelytibe obptures
a sim ruct Q u | J I t,. 1

and ad%}%{emdesl%n}iﬁxldye.%nq_ s&xﬂﬁfug o%%fy Iizﬁteg Gt g{)d‘ghgsg?g hmxg the
t he onrelseldit gt copsetvangger inglndihg 1qunimeidarmq thphesslm effect
relief,e) /entis, EAflodife @ﬁahn&ptaa@m@raqbqbédmhg s, reducing
preserving their |nte% nbodi nen

Fi gur eth¢ Hamage rplataddne sheF - “dé‘iH‘@em? Bl %@gorawwﬁnev@ japd tap
fittedHaaged QUtthebus@fngthe tank 2 arranged at a | ow

poi nt 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

si ze and mmi ntenance-free. The control 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

extingui shing process in the event that the expl osion
prevention systemfails. By virtue of the invention, a
transf ornmer explosion prevention device is thus

provi ded, requiring very few nodifications to the 0O

18 transfornmer components, which device detects
insulation ruptures extrenely rapidly and

si mul taneously takes action so as to limt the

resul ti ng consequences, including in confined areas.

This has the effect of preventing expl osions of oil
capacitors and resulting fires, reducing the damage
related to short-circuits on the transforner t he

on-| oad tap



changers and the bushings. 0 19 WHAT | CLAIMIS: | -
Device for preventing the explosion of an electric
transfornmer equipped with a tank filled with
conmbusti bl e coolant fluid, including a pressure relief

el ement arranged on an outlet of the tank to

deconpress the tank, a reserv0|{ 5 arranged downstream
of the pressure relief elenent, at | east one manual | 'y
triggered valve fitted at the outlet of the reservoir
such t NXHATRELARdE:voir is hernetic in order to

collect a f UId t hat passes .t hrough the ess

relief ele Devige égppfﬁée“mﬁ‘t g"pl%‘@f’ eff! te e transformer
pr essurequipgkd Iv&d: agdnke ﬁﬂalth&n:dmbtbﬁble esintfhiid, incRdindepressare relief

accordi to C u i r r .
relief ep%me e d on an ? h etMer at % %egg%%sgot% ?ﬁéua %Sewou
r esér vairmrnged domwameof zﬂmersamghtf@le@]eaﬁ ghlgast dng maandibn friggered

an addigi0aada apth SutRRf SEARIELrvoi R Blaf BT Boirt 1J}Ennenc in order to
pressure relief element. 4- Device accordin aim

B \iPlichs B e lseieh i FTE ek Somapl. by ppg movntd
t he addidweanad pridserelidfeleiment8d/he RsaemOr di ng to any one
of the preceding clains, in which the reservoir is

equi pped wi2-h ceticeagcordiag®. Clim Deiuivdishaootodktivgpressive relief
Ao ONG1cflond i1 eBLARAINADE Bl AsdFRoir. | nCLUI NG @ vacuum

punp connecte e reservoir. 7- Device according

to any one nf t DSVJ&T £6668ihg & Cld PBinchidiyl 4HdBigordl HigS aranged
20 pun‘gf)connect ed to the reléervm r and an auxiliary

r eser vaPVPEERE et el elgment nunp. 8- Devi ce

accor dl ng t‘p anbe\q& C%fdlk?% @l‘éﬁ"qf%mlcﬁlaaﬁaﬁ’a esting element is
including a depressurization C er arranged between
the pr &&edip theadditicopl piteerent and the reservoir. 25 9-

ce according to any.one of the ece
Tt ch ¢ e pPete AFEPHIES foot e RERE 7 el i hich te

perfor&tserdoifiisgqutbpeﬂmi;coa]mgnmmneabl e menbrane and a

slotted disc. O _ L
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

20 pump connected to the reservoir and an auxiliary reservoir connected to the gas
pump.

8- Device according to any one of the preceding claims, including a

depressurization chamber arranged between the pressure relief element and the

IeSEervoir.

25 9- Device according to any one of the preceding claims, in which the
pressure relief element includes a perforated rigid disc, an impermeable membrane

and a slotted disc.



20 10- Device according to any one of the preceding
clains, in which the device includes a plurality of
pressure relief elenments intended to be connected to a
plurality of transforners, and a reservoir. 11- Device
according to any one of the preceding clains, in which
the 5 device includes a plurabpty of pressure relief
el enents intended to be connected to a plurality of
oi | capacit,qrs gf .at_| 1. one tr fornet _an . .
reservoir. 1%'2- %%v\llcl%caém g(g&c%troa%n ﬁém gptz‘ﬁ reg%énggc%a%ﬁén which the
pr eceddevisedichidasa plivalty afibreggurs religbelenantspuiendedt orbn comentpd to a
t 0 t he lB8E of Rhdsformers, aldMb&foCCOrding to any one of
the preceding clainms, including a gas 10 punp and an
auxiliary flfeserE@J:iJe-accbfding'\ﬁtaBQ?né 6f thP bRYARgI dtind, hﬁvr:lﬁch the

expl osi,on o n electri¢c transfo r _equipped wt

© AT PR b GRS o rbioi® S0 i ST e eyl o o
t he t aplkrality of cibcparjiore s thadd ynegrapsferastang a rasérvaf.
el ement, the fluid that passes through the pressure
relief elerént Bevitemceprding tosanyoin of tthedpreapdiag Kleimgeinplading a
r eser Vekclhum pith GaR6ed B rkeABYed 15 by at |east one
manual |y triggered valve. 15- Device for preventing
t he expl osilan dbevira a@bsigrtd Gnyt dna b the preeding claiisi fagleding a gas

\évlul}ggt g%%%?%%%%g%%sggdgonbusti bl e coolant fluid,

rern described with reference to

any enbodi RENt FheyN fdr r&&ﬁﬁnﬁcﬁx@mﬁﬁﬁbxﬂ%f b QMRS trandfBrmer
Met hod for preventing the explosion of an electric .
t r ansf QPRI Wislp 2 dagli THise avishi qopbustiply frolpnt | fuigy inywhigh the tank is
c ormbu sdetdahgessaitly aipkesfukd dielibf cRtbR] tBEThid tHay/passss M@IEH the pressure

descr i rgl‘i%eQ'e em%rn a.trl z]’: ;?iéee!g %gllegtgd %EX he?me%acc):qflaservE Qitr, alsl’g' gas“ “e| slf a%enremoved
t he acconpanyi ng draw ngs.
15 by at least one manually triggered valve.

15-  Device for preventing the explosion of an electric transformer,
equipped with a tank filled with combustible coolant fluid, substantially as herein

described with reference to any embodiment shown in the accompanying drawings.

16- Method for preventing the explosion of an electiic transformer
20 equipped with a tank filled with combustible coolant fluid, substantially as herein

described with reference to any embodiment shown in the accompanying drawings.

25



