DEVI CE FOR PREVENTI ON AGAI NST THE EXPLOSI ON OF AN
ELECTRI C TRANSFORMER MEMBER 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
conbustible fluid. Electric power transformers undergo
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activated when the transformer oil is already burning. It was therefore
considered sufficient to limit the fire to the equipment concerned and

prevént it from propagating to the neighboring installations.
To slow down the decomposition of the dielectric fluid due to an

electric arc, silicone oils can be used instead of conventional mineral oils,
However, the explosion of the transformer tank due to the increase of the
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electric arc, silicone oils can be used instead of
conventional mneral oils. 35 However, the explosion
of the transformer tank due to the increase of the
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expl osion of the tank is hence unavoi dable. WO- A 97/12
379 teaches a nmethod for preventing explosion and fire
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filled with a conbustible 5 cooling fluid, by
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the transformer by a pressure sensor, depressurization
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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
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inflated state upon the rupture of the pressure

rel ease el enent. The bag confines the fluid passing

t hrough said pressure rel ease el enent. The shape of
the bag nmay be adapted and/or is adaptable to an
avai | abl e space that is 35 reduced and/or of conpl ex
shape. The weight of the bag may be low, so Atty. DW
5710. 11900 2 Meyertons, Hood, KiWn, Kowert & Coetze4d
P.C. that said bag can be handl ed by one or two
operators, in the flat state or in the inflated
state, essentially inflated wwth gases. The preventive
device is suitable for transforners placed in mne
galleries in which renoval of the fluid passing
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es or handling rings
can be provided. An operator can then benefit from enough space for
access. Thus, the small spéce available between the concrete shelter and
the transformer normally serves for the access of an operator, and in case of
tripping, for collecting the fluid passing through the pressure release
element, into the bag.
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30 the concrete shelter after renoval of the slab.
Handl es or handling rings can be provided. An
operator can then benefit from enough space for
access. Thus, the small space avail abl e between the
concrete shelter and the transforner normally serves
for the access of an operator, and in case of
tripping, for collecting the fluid passing through the
pressure release 35 elenment, into the bag. Atty.
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difficult, due to the fact that a significant quantity of liquid may be
collected in the bag, a liquid tending to fall into the bottom of the bag by
its weight. The bent line also serves to limit the mechanical loads applied
to the link between the bag and the pressure release element.

In one embodiment, the device comprises a flexible hose mounted
upstream of the bag. The flexible hose serves to adapt the position of the
bag to various types of transformer and transformer environment. The
flexible hose can be mounted between the bent line and the bag. The
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difficult, due to the fact that a significant quantity
of liquid nmay be collected in the bag, a liquid
tending to fall into the bottomof the bag by 30 its
wei ght. The bent |line also serves to limt the
mechani cal | oads applied to the |ink between the bag
and the pressure release elenent. In one enbodi nent,
the device conprises a flexible hose nounted upstream
of the bag. The flexible hose serves to adapt the
position of the bag to various types of transforner
and transforner environnent. The 35 flexible hose can
be nounted between the bent line and the bag. The
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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 embodiment, the bag is placed next to the tank in the initial
state.
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el ements | ocated downstream providing the
possibility of. using |ighter elenents. In one

enbodi nent, the tank outlet is placed on a bottom wal
of the tank, the bag being placed under the tank. 30
I n one enbodi nent, the tank outlet is placed on an
upper wall of the tank, the bag being placed above
the tank. In one enbodi ment, the bag is placed next to
the tank in the inflated state. In one enbodi nent,
the bag is placed next to the tank in the initial 35
state. Ally. W 5310-11900 5 Meyerlons, Hood, Kivlin.
Kowen &CGoel zel, P.C. In one enbodi nent, the bag is at
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of an electrical fransformer element, said element being provided with a
tank containing a combustible coaoling fluid, comprises a pressure release
element placed on an outlet of the tank to decompress the tank and a
container 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 release
element, is designed to pass from an initial state to an inflated state upon
the rupture of the pressure release element, thereby causing separation of
the shells and confining the fluid passing through the pressure release
element.
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According to another aspect, a device for preventing
the explosion 25 of an electrical transforner

el enent, said elenment being provided with a tank
contai ning a conbustible cooling fluid, conprises a
pressure rel ease elenent placed on an outlet of the
tank to deconpress the tank and a container 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 release 30 elenent, is
designed to pass froman initial state to an inflated
state upon the rupture of the pressure rel ease

el enent, thereby causing separation of the shells and
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ichagget.oad changer. 10 In one enbodi rrent the pressure
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sheet thicker than the diaphragm seal. The cutout may be in the form of a
portion of circle. The perforated rigid disk may comprise a plurality of
radial slits, distinct from one another.

In one embodiment, the device comprises a plurality of pressure
release elements provided to be connected to a plurality of transformer
elements, A single bag can thereby serve to prevent the explosion of a
plurality of transformer elements, for example, a transformer body tank, the
feed-throughs and the load changers of the same transformer or of a
plurality of transformers.
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di sk for protecting the diaphragm seal, the disk
conprising a precut thin 25 sheet. The protective

di sk can be nade from a pol ytetrafl uoroet hyl ene sheet
t hi cker than the di aphragm seal. The cutout may be in
the formof a portion of circle. The perforated rigid
di sk may conprise a plurality of radial slits,

di stinct fromone another. In one enbodi ment, the
device conprises a plurality of pressure 30 rel ease
el ements provided to be connected to a plurality of
transfornmer elenents. A single bag can thereby serve
to prevent the explosion of a plurality of
transforner el enents, for exanple, a transformer body
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ddteihpindestiption weiaghtmberdos ieatbod MkEnks used as. nonlimiting
examples and illustrated by the drawings appended hereto, in which:

- Figures 1 to 5, 7 and 8, are schematic views of
transformers equipped with fire prevention devices
according to various embodiments;

- Figure 6 shows the preventive device of Figure 3§ in

deployment;

3

- Figure 9 shows a cross section of a rupture element;
- Figure 10 is an enlarged partial view of Figure 9;
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bei ng suitable both for | ow power transforners, for
exanpl e on poles, and nedium power transforners, for
exanple for the electric power supply of 25 trains,

or for very high power transfornmers. The present
invention will be better understood froma. study of
the detailed description of a nunber of enbodi nents
used as. nonlimting exanples and illustrated by the
drawi ngs appended hereto, in which: Figurest to 5, 7
and 8, are schematic views of 30 transforners

equi pped with fire prevention devices according to
vari ous enbodi ments; Figure 6 shows the preventive
device of Figure 5 in deploynent; Figure 9 shows a
Cross section of a [upture element; 35 - Figure 10 is
an enl arged pafdral V‘l aeéj\]la’(’_)fyeff’ Fesbendingtp Figpre 9; and
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%QQQJte% %a h%le 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 Figures 9 to 12, a valve 15 placed downstream of the pressure
release element 14, a rigid line 16, made for example from steel and
forming an elbow with an angle substantially equal to 180° and terminating
on the downstream side in a convergent frustoconical portion 16a and a
flange 16b. The valve 12 may, as an alternative, be replaced by a flange.
The valve 15 may, as an alternative, be replaced by a flange. The bent line
16 forms a decompression chamber offering an extremely low pressure drop
to the fluids passing through and thereby serving to very sharply and very
rapidly reduce the pressure prevailing in the tank 2 upon the rupture of the
pressure release element 14. The preventive device 11 further compri'ses a
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arranged. The transfornmer 2 is thus placed in an

encl osed space in which the preventive device Il is
al so installed. The preventive device 11 conprises a
manual or notorized valve 12 connected to a hole
arranged in the Iid 2b of the transfornmer tank 2 by a
25 short portion of line 13, a pressure rel ease

el enment 14, illustrated in greater detail in Figures 9
to 12, a valve 15 pl aced downstream of the pressure
rel ease elenent 14, a rigid |ine 16, made for exanple
fromsteel and formng an el bow with an angle
substantially equal to 180 and ternminating on the
downstream side in a convergent frustoconical portion
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next to the transformer 2. The lower shell 20b provides protection from the
floor, particularly against perforation, for example by concrete
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be provided. 20 The inflatable bag 18 may be equi pped
wth a drain valve 19 renovably connectible to a
reservoir for the deflation and drai nage of the

i nflatabl e bag 18. The bag 18 forns a |ightwei ght,
econom cal, nechanically flexible fluid confining
nmeans, adaptable to various situations, conpact in
the initial state and versatile. A drain pipe 19a nay
25 be provi ded downstream of the valve 19, c.f. Figure
2. Optionally, shown in Figure 1, the preventive
device 11 conprises a case 20 provided with an upper
shell 20a and a | ower shell 20b placed one wupon the
other in the initial position showmn in Figure | and
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consequently unpredictable, When the generation of gas in the tank 2 of the
transformer 1 ceases, the inflatable bag 18 is in the more or less inflated
state. It is then recommended to leave the transformer 1 in a state of rest
for a few minutes or a few hours, thereby permitting the temperature to fall
and become more uniform. The preventive device 11 is then separated from
the transformer 2, for example by closure of the valves 12 and 15 and
separation from their connection.
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l'ine 16, thereby first depressurizing the tank 2, and
then in the flexible hose 17 and in the inflatable
bag 18. The inflatable bag 18 is progressively filled
with fluid to occupy a final volune in the _

consi derably larger final 20 state, the height of the
inflatable bag 18 in the inflated state possibly being
close to the total height of the space 10. The
inflatable bag 18 thereby offers a considerable
expansi on volune to the tank 2 of the transfornmer 1.
This volunme may be about 1 to 2 nB for a transforner
with power from0.1 to 20 WA, 2 to 4 nB from10 to
100 WA, and 4 to 9 nB from50 to 1000 25 MVA. During
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o2l fRdPpRsil & LR SRRkINY 13 may be relatively small and the
inflation can stop in the intermediate state 181. At equivalent fluid volume,
a high proportion of liquid in the fluid 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 transformer tank will have a tendency to generate a high volume
of fluid with a low proportion of liquid, causing powerful inflation of the
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15 recycle the gases present in the inflatable bag 18.
The enbodi nrent shown in Figure 2 is simlar to the one
shown in Figure 1, with the difference that the bent
line 16 has no convergent part. The bag 18 is fixed
to the dowmnstreamorifice of the bent line 16 and is
provi ded to depl oy downward during inflation. The fine
Il ines show three 20 successive inflation positions of
the bag 18 referenced respectively 181, 182 and 183.
The inflatable bag 18 in its final state 183 rests on
the floor 3. If aliquidis present in the bag 18,
the mass of liquid rests on the floor 3 and not on
the connection, for exanple a flange, between the bag
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occur.rin
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he[ogﬁcg; ithe igfetfarificg ofia Hne 2Rovlpr bpoLRimay BE rigid)Uod,
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end abthetba@@®pposditeTthe flang: IBisi fasteMANRGhEhpl nyabs% ,9
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e ence
19 is IR ]%‘1‘ Wdro it 515t ega Fopped RGN S
oS o0 ity a3 e rhegbeh 16
@RePpie eMend éovfar opressse dropatitn hianthe Seédintg iefn®ofiteh &l
Bnritfermere) Sied'lagel(zti@q:rOperly secured by the two ends and the shape
it assumes upon inflation is better controlled, This embodiment is
particularly advantageous in the case in which the bag has to be placed near
fragile equipment which must not be disturbed by the inflation of the bag
18.
The embodiment shown in Figure 5 is similar to that shown in
Figure 2, with the difference that the preventive device lacks a bent line. A
short portion of straight line 29 is placed downstream of the flange 15. A
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Atty. Dki. 5310-11900 14

upward. The line 22 can rest on the floor 3 via a
support 23. The bag 18 is 15 nounted on the outl et
orifice of the line 22. Flanges 24 and 25 respectively
integral with the line 22 and with the floor 18 can be
provided for this purpose. A valve 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
a support 27, for exanple a bracket anchored in the
vertical wall of the shelter 8 This 20 alternative is
advantageous in the case in which the lid 9 has to be
renoved for access to the transforner 1. In the case
i n which access can be obtained laterally, the
SYRARE 80 Z'm6 i .he_lid 9. The bag 18
Mgy, S, e? r3<av}|ilg g%l) %ﬁh{ﬂﬁ'}gg Egé’ﬁﬁ%g“p%é foriprpiinedhe hag d8q
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Shabidth I lbulsidaGned g? pIPzi\cedt ov\r/1n€7§t ream of "The R4 Pidhe
Do ATV PBS £ 08 s ineliesmal theggaer sadifithe
Atkeh tdgplpymenicof theshag 18epemsinflation 6el caicotedchutdige
$h9 BPRSR suIfRaccof2Be ftoansuppnrsoi the thBanfiagbtSbag 6an rest
baskeflo@Dimhihs i:’ﬂﬂilataﬂlMkea,rnepﬁttottﬁmr%ﬁ'&%gerair.ound the line
29 sl ipghkdrhordl QROSE ove the Lnert, S .
£l AR e ﬁ%@%%@% Sim? S s SR withety
ext.e egi Ny beyony ¢ lﬁ°P?f§”¥9‘f‘é?1&h'%PP’éWPI%f thgrtaakl 2t and
HTPRRY & H'hoPRRPUnerb Vit at ardchagunlinadfon nepitehigon to a
Fiindst idfnineueas 38, tfhe axppple witkdgedD alf peddBded with a
tupplesfeotanpequizk abshigsi te the feed-throughs 6. The
i nf | atbldndi@dertSs Hos nSH0M e Ei GUI: ih the pleated
@ﬁﬁxtt% AR oGO terti :Eeog noﬁg\%u}& ilsxgl 'Faéqf’ htge fpfee‘féﬁ’é’ﬁ&”&f
t ﬁ?f i ne 20 and the %3)3 4§ fiEeG ythe; iing 29 fragedigtely pext
i e bogom ofsthet bpskete3d laadqet 16 theTFree i anill oft tisl kndag ai8,
Aravipsdy.1 OTheninflagdbls thag 1,8 hashowanYurl g #ifbat Al ANYEndiR
volen s paite R 13t éH0bHEE0RRA thhe i i the basket
tROtrahMsitg 1t he inflation, aft eral {cﬁgy Pé%f%?gwov rtt“‘ﬁlz °l§
?r essll}!lgeembodiment shown in Figure 7 is similar to the one shown in
Figures 5 and 6, with the difference that the transformer 1 rests on a
support 35, for example a pole 36, or tower, fixed to the floor and a bracket
37 overhanging the pole 36. The transformer 1 is therefore placed high
above the ground, generally at a height of between 3 and 10 meters. The
pressure release element 14 is installed in a hole made in the bottom 2c of
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rel ease el enent 14, the end of the bag 18 is expelled

fromthe interior of the I|ine 29, then pushed outside
t he basket 30, causing the progressive unfolding of
the pleats of the bag 18 installed in the annul ar
space of the 15 basket 30 outside the Iine 29. Due to
the inclination of the upper end of the basket 30,

t he depl oynent of the bag 18 upon inflation is
oriented outside the upper surface of the
transfornmer, so that the inflatable bag 18 can rest
on the floor, in the inflated state, next to the
transforner 1. Furthernore, the tank 2 of the
transfornmer 1 is equipped with an 20 inert gas

] i lLLine 31 dischargjng into the bottom of the
e RSt 2 gt B8 ity Flong b dermunEhan ¢ fiba qpivek
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t herefore placed high above the ground, generally at
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170814466 1th NOshiIferl divinbreP iR SHL: bpthtchc?eptreasgtll(riz%tilog cham erof
42X CPRS L esErvoir 43 s of the rigid type, for example made from plate
metal, and may be equipped with a pressure release valve 45, similar to the
pressure release valve 41.

As in the embodiment shown in Figure 5, the tank 2 of the
transformer 1 is connected to an inert gas cylinder 33 by a fixed line 31
equipped with a valve 32, of the manual or motorized type. The valve 32
may be manual, the applicant having found that nitrogen can be injected for
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10 pressure, generally due to an electrical fault, and
of indication of such a fault. The nechanica
strength of the walls of the bag 18 is also ainmed to
be higher than in the other enbodi nents insofar as the
bag 18 is largely filled with liquid when it has to
withstand the nmass by its fastening to the tank 2. 15
In the enbodi nent shown in Figure 8, the transfornmer 2
is further equipped with fire detectors 40 providing
additional safety and a pressure release valve 41
al so providing additional deconpression, particularly
for |ow power defects and in case of expansion. The
pressure rel ease element 14 is placed in a line 12
ub hori zontal axis and nmounted on
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recovered in the inflatable bag 18 which then passes from an initial
uninflated state to a final inflated state. As soon as a predefined maximum
pressure has been reached, visible on the pressure gauge 50, the gas flush
can be interrupted and the valve 49 closed. An operator can then separate
the quick connector 51, for example of the self-blocking type, and remove
the inflatable bag 18 in the inflated state. The line 48 being connected to
an upper end of the collecting reservoir 43, the fluid passing through the
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tenperature, reducing the risks of ignition in case of
accidental contact wth the anbient air and reducing
the risks of burns for the operators. The 10
preventive device 11 conprises another inert gas
cylinder 46 connected by a line 47 to the reservoir
43 for expelling the conbustible gases present in the
reservoir 43. Downstream of the reservoir 43, a line
48 is provided equi pped with a valve 49, manual or
notori zed, a pressure gauge 50 and termnating via 15
gui ck connectors 51 in an inflatable bag 18 of the
same type as the one shown in Figure 1. Upon the
tripping of the pressure release elenent 14, follow ng
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The retaining part 65 is provided with radial grooves 66 dividing it
into several portions. The radial grooves 66 are excavated in the thickness
of the retaining part 65 so that a rupture occurs by tearing of the retaining
part 65 at its center and without any fragmentation, to prevent fragments of
the release element 14 from being torn away and moved by the fluid passing
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purge operation and conpletely purge the collecting
reservoir 43. Potentially hazardous gases can thereby

be purged froma transfornmer and a collecting
reservoir placed in relatively inaccessible premses,
particul arly underground, using a |ightweight
infl atable bag 18 10 which can be transported
manual |y by one or two operators or even by a
wheel barrow or by any |ightwei ght, conpact and cheap
handl i ng neans. Any liquids present in the collecting
reservoir 43 can be purged by transfer to a nobile
reservoir by a bottom valve not shown. The fire
detectors 40 can al so cause the injection of nitrogen
i a 15 of fire. vi.ously, the preventive device
i‘§f°§ Ii?h%a?’ea&sl gepgpt f@am H§ EHsk é’éd&ftaﬁrmgrﬂwnstream
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conpr Tise dumst rmeaium% g martelf% Ld]crﬁ&ﬂ f@rilm &H’teﬁﬁﬁ&t{, Nin
partiadlaty Uyl Be dTBEEtel Qhd V&t Sl fhO To k) 8 UeS S the
?Jowgsnglgn o, th?\é%g%sn%n caI I o%/ﬁ. 'Isﬁ(% %E’%giﬁess foP _t?le
tainin r may- BEMBRTHER P iothssmatidiah formingnthe3g
‘F;ﬁaé“‘:"étpé?h?ﬁg Preferaply, ithe groovrtdd awetformadical thyr whules
Bpkarsyiofi the rewiningtperts@v eht rpordfi thasetahieg pact & may
lgveawesstifi thickné@xcavated in the thickness of the
ret ai i apak tha u [ curs, by tearing
rg%m;?es era%fa??g'ihrégoggst t6|36§,)r§t %i {Ha%EIZCn grfv {8 WHriRg ihe
ARy P aRfrant Atrbife yeiehbedye fiatales e rasingof theamaterial
"Fé‘%@éé’é" B9lghghand feforppdpensitpamonnfcddiag. dfic triouges by
bend Withghttesriggitnrvaid the dRobeB@i 04 14i90Qiahg NS 1o
dﬁhlf@da dﬂviﬂstraam oo &jﬁ GoRk? ehe ﬂBw]?mdMH QOB A 1ine
theReBASRcre ipfagsgi ng. a :
o the el e‘%rg? anSkSI‘Rmf’ Boiit UPMrEm ide

. . TIh
ERALERR, - The Simisel o5 o pap ieagensl s e afameter

f
il

t e,
he Tefafipe alemsat f&r groove 66 close to the center. In
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

N

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
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5 other words, several holes 67 are arranged in a
hexagon. The holes 67 formincipient |owstrength
tears and guarantee that the tear begins at the center
of the retaining part 65. The formation of at | east
one hole 67 per groove 66 ensures that the grooves 66
W || separate sinultaneously by offering the |argest
possi bl e fl ow passage. As an alternative, the nunber
of grooves 66 10 may be different from six, and/or
several holes 67 can be provided per groove 66. The
seal coating 80 is capable of blocking the holes 67.
The burst pressure of the release elenent 14 is
determ ned, in particular, by the dianmeter and
pasitian the. hol es 67, the depth of the grooves
6 ,°f&eﬁ§meﬁ4*% Rﬁég‘é“%ﬁﬁfa&aﬁﬁweﬂ e Beleg A2 serthad theawire 72
f ASKT SRyt er@ the hples 47ni ng part 65. Preferably, the
gr oovebh&Elcarre fvire M2disOgvatddewithQl SrotdcBive KRGSShRE s{ﬂh/gs
I sdtRI6 pRAGe PR c@éosiam@ﬁd’ ﬁﬁha% it D efeSt ﬂgngngngart 6 e
Yine DAY Gid ST tsan,t}gt | ckness.” Two adj acéfh F%B\/%g
68 P8 Frlig Pal’& e CATROR It og 0t this til is yalgnted to, avoid
SPBRIaE die fynrspset pressHes ohiieriuntyre elearegt ¢4, [Mhetflat tngbof
tihedemiioer embritt2@l pelywmbts. t e Nedresnd 6f 3R (BHHAN Thment
crosbiigarmubes el dltdiy ofie dehanhifeS7£0 TRENG b { NOUL,
tRadckdyd ekfe gﬁ!vaq";@(; extr a?.t gonbof] said triandte%%
I ilg'\{i’I.e t0 @a age aY d3Whsterath by ndrteruRtinenthg efiow het
TEN IR PA¥ % Bl dhe | Wise 72t Rerfety thecvodtage nijffedence
Pebeesnthe tiyopndsrd thd wize7@. t he upstream si de
depr esharmpiaté eRmeth e4 ALGRRMpSieds PO RT i p@l‘tsﬁl laced
depRRdIhO®MahBes 63 ANBA; tﬁ@ 8m (76 fn%#a?lvnhgg oeI e%%n
h%-dem%r tl.ange s(:}eAfelleaceg ownst ream Gf t Racf [Argams
s drilled Wrh & A 08 2unigumalioy. JThe bidaessvel
{RfoEinfereing parh db may brdetyse Grleantel metor  conpri ses an
el ect The reipfascing phitxEdedntprishe arpdtralini O0pQaE ! fh2xdMplche
fiownsipiaed by ealidNbodes 3A8HnddloR tﬂﬁpghoxlhﬁicgil§9.t "Eh
PeR 2 QRhEROP td Bh Guilial 15 Qe CL ! e, LURE 1L IR (9 2
gigan%%tnlgg}g box /3., The ﬁﬂec i Cow P 1A8r8198ng
Vi FEORIMBY P TRE oh Bicavhnle Hickaesop! gack petal axaspheloed tontbat
jeighigring” pefalsothorey mpapiing t92ke peated d@pacityetos igoraf
axigilpoPec 66 tpapeadlh & cdnaecad t a GENAY @oBBoR M, foPSxMAET

woriclaing Of T p81yE3R Ml 8l HROLARLY oPthdl BERL DS pesyh 0°

. e..06 parallel to s ooV -
%:lgisg?%ozé% Eg?%oe%hgt%gert %al\sNiaF aff}g?‘ﬁ%%g@’fé%{}"’ﬁ@tfhi*s.
Rib? o7 Uil BPNEYh LR tiyansed appelly betkeensle 0etabow6 thé
qgévépqngﬁg, haqks 8. Ki'ln polixeort A2 nidyeemhe info ContabOwiR Ithe
toam ofhthertmoksniftdibetnagpensbet WLyt Wae hohscHf o $hat
offees whdd axXidl sRasiRIn Rt %%&i&rh%«hgln%slo@?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 polytetrafluoroethylene surrounded on each
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The electric wire 72 is coated with a protective film
whi ch serves both to prevent its corrosion and to
make it adhere to the downstreamside 5 of the
retaining part 65. The conposition of this filmis

sel ected to avoid changing the rupture pressure of the
rupture elenment 14. The filmcan be nade from
enbrittled pol yam de. The bursting of the rupture

el ement necessarily causes the cutting of the
electric wire 72. This cutting can be detected
extrenely sinply and reliably by interrupting the flow
of 10 electricity passing through the wire 72 or from
the voltage difference between the two ends of the

i b I3 Ep: e 14 a| so. conpri ses .
e pgE i %f"‘#gtl%f hof Tl mleRt AUl nae B Teratiana
60? P’ﬁ t_?'H'e.’?'Br% Y the feipining, Bt &5 Fngr thexrginfpesingraate 74.
fEash thichifimekls may semprisd ainynibetic watedhUbdsad foaddample The
totoil ptknefisor odthylkhe,t Rvingeh MhiokkdsH@f RBbLt 04 108Y.308m. The
bﬁicm&g%lzcaﬁ{%rﬂrleﬂpalér eanrezﬁjc %fsf%frf%’c??&e%g)%l’j%ﬁ' ¢ Theothin
ﬁggg%ﬁ‘ég h%‘i/eoar g‘d%es g?%&\?@'s&'%5 foot-hd@mon t heir whol e
t hi cknid€sTuPTHE clsareal d4apiersoprdc besdsitro resiseamnell iar one
digtection depdibraie d) rppessere 7fEsistunad) ifrthe @kher CAiF&dti®@n DRk Tent
fglemmnmaﬁdwmwve%ﬁn hiepdness ofl eachhpet gl except
cl ose qt,0; | Qrin ta t hey eby inparting
to ﬁhgto ggggﬁégghéggﬁgtg%s tlf%“ﬁ’g‘fr&ﬁiffm%%.%ﬁ Y @RPTEe 4
PRET I Pecord betirsadhedionge £3 candt thal reisinipg nart765 apdra
&eahy| B rlaged bétiticeny theTRangeofdy gronthe Feinfaser pire 7¢entiey

ofashdre §2ehad 33areh Ramade aFgsh NSt Ak 1Bodih HEGh o
alahgtapetal s and axially of fset pﬁg?at [ vue (t)o %(’he Qs dd

et al hat the I n 77 i.s arranged axi al

Potl b b, G TRL YD e BB LS 2 oy
THe PpArOY8et: 7 7 ien o iBaemeans oneb sermptisenfing aohehe Lot tigm
#id/ehtae ierskeiT 88t pcliveste-cag@molnstit for thxiabiveir 8)@nd/or a
liguaffedrgas mgsepad, tfor/ékampld fitD @0 Othid b bSLLLALLE d BodinE
gderregtvaani@and very low axial strength in ‘the other
direc ,ileor};mtgcq%ebgrsat dsi rer%I [ p of the rupture el enent
%. T rej ntoroi-ng. paPtiiFAary PRIQATALE 4PT jrapgfarmers

g5e (R ecHiimed |y pEemises; Hndergapund Bfing0 twinsl,t cansfuotioer
subpail,| tnedr ot Haghwdyasutsbilf eec. deliec pedtedtnat spiters NRd¥b @A
ckbremetybifidl] GAR iACHHE mokrhal @ pRAftinlg Bkaty %ﬁ&‘,ug@térstr% Lged
jn Qs f d L) transfaorpger, 1.~ ween
e el gl el hEmelge s e niich
seaﬁﬁhémm e 79 can be placed conprising a thin film
80 ofA (fR8trphynitsgennieted do @5 srmsws | fl tHzapemsdrerrelease
edsragnbicen aiso (ol phadatal loURE@SsHYYdeRIdes, SUER ayRded Rikceach
VAP sdﬂgé]rs (33&@0%399 p&%e%@%b trl?%’so&' txlihﬂfateK i t
e&i@%’lﬁﬁg inPca(s:e of failure of the explosion preventive system.

The invention offers the benefit of prevention against the explosion
of a transformer element, particularly a tank, feed-through, load changer,
etc., which can be mounted on an existing transformer with few
modifications, which detects insulation breaks very rapidly and acts
virtually simultaneously to limit the impact thercof, and in particular in

confined premises. This prevents explosions of oil tanks and the raging
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side by a thick film81 of precut synthetic materia
avoiding a perforation of the thin film80 by the
retaining part 65 and the reinforcing part 74. Each
thick film81 may conprise a synthetic material based
for exanple on polytetrafluoroethylene, having a

t hi ckness of about 0,1 to 0.3 nmm The 5 thick filnms 81
can be precut along an arc of circle of about 330. The
thin film80 may have a thickness of about 0.005 to
0.1 mm The rupture elenent 14 offers good pressure
resistance in one direction, calibrated pressure

resi stance in the other direction, excellent
gastightneSS'and | ow bursting inertia. 10 To inprove

t he tl épess the rupture el ement 14 nay conprise a
IR S RaBJTEYHS wRamagHh dus (e shert-GHcwisy i pignificantly
redugehiang pekluti®b candba almastheomfiBtedy aneticdet viiace tthe

fekpglogion @4 aanshstoiener @R fpRsw Ma%bhc?\gfhcn-rﬁ Qakéﬁ’apﬁgger & 82
@5‘&11&% Q@: Qf?e PPE@% Jerm r&/%l‘:t%eeg%g m %% gr ajg}(or co[qanf?]e

L rv Lal.. *1 é L ans ool 1
f’fﬂﬂ&?pl A “tsﬁg Sre&trame yv‘é"“& f3te can be provided. The
cool ing neans may conprise fins on the line 17 and/or
the reservoir 18, a climate-control unit for the
reservoir 18, and/or a |I|iquefied gas reserve, for
exanpl e nitrogen, which can be expanded to cool the
reservoir 18. 20 The protective systemis particularly
appropriate for transfornmers placed in confined

prem ses, underground m ne, tunnel, construction
subsoil, road or highway subsoil, etc. The protective
system has an extrenely small size in the norma
operating state and, after tripping, can easily be
restored to operating status by renoving the

i nflatabl e bag which 25 is easily transportable. A
control unit connected to the sensors of the pressure
rel ease elenent can al so be connected to accessory
sensors, such as a fire detector, vapor sensors
(Buchhol z) and power supply cell trip sensors to
initiate fire extinguishing in case of failure of the
expl osi on preventive system 30 The invention offers
the benefit of prevention against the explosion of a
transforner elenent, particularly a tank,

feed-t hrough, |oad changer, etc., which can be
nount ed on an existing transformer with few
nmodi fi cations, which detects insulation breaks very
rapidly and acts virtually simultaneously to limt
the inpact thereof, and in particular in
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35 confined prem ses. This prevents expl osions of oi
tanks and the raging Atty. Dki. 5310.1190D 20
Meyegons, Hood, Kivlin, Kowen & el zel, P.C. fires
that this can provoke. Damage due to short-circuits is
significantly reduced and pollution can be al nost
conpl etely avoided. Since the explosion of a
transfornmer can prove catastrophic when it takes pl ace
in a confined place, the presence of a preventive
system desi gned for confined 5 prem ses proves to be
extrenely beneficial. Aly. Dkt.5310.11900 21
beert ng Hood, Kivlin, Kowert & CGoetul. P.C CLAI M
@% for_preventlng t he expl osi on of an el enent
of an el ectrical transformer provided with a tank
cont ai NiNgedce WFPstdnking tw&dpu@%nféﬂandelemémcmrélédtﬂgal

??ﬁxlél: S\theda%ﬁthel e{mgtcoﬂlaﬂﬁg goxgg%s(?%e cg%léxag tf{]uld

eco
a‘d\ﬂ?é’tsi’hgaﬁw RSFSSETFer qIPASE PO dEhd o @b cgiAt O fbe tank for
céapinpiigsHids the {3ak sinfl raobagoplidedt dogmatreans of alre prefduat eclease
sdlahent wpArohfiguret WPpEELroh at i SPIte$S dh SnflAk8 e upon the

CIN=Te gy ofa{hd. Bgesﬁpnieuazgpgelénkéﬁ& d,.Qage! @&m,hn% P {S %c?g

ptqu' S%Ht}?e r1%5',su € relea n? he device
i ﬁvﬁwéﬁ ‘Wébagls gastlgg 3. The
deV| ce é’fé"éf"‘é‘i"?réﬂc\aﬁ“%q indpimok, ip iy Be @B iy sestightrs,
conpr i3siThg dedchenclaimedimeithetr efithdquestdirapehadis, ch@prising
P 38 i€ nfothRd SO wakeeBnN bf 11 prekbgre dehfeldment! ai Med in
cl ai m41Thgoamwesw%hM u©3%! Blafin "OS EomPIRLRL off ARBHE RN
devi'cé as ¢l a m 4,

‘H‘SF ‘lpﬁg%{“ Bgﬁfe l?"1gne nmount ed downst r eam of the
f1 exi Bt dhndadce gs cirimeddyiclémas comprigiag 4 hew| ldiemepnted
clowpstream of the dleixitle dosepl i Nng  pl aced upstream of the

bagl, 3Nehé Qltcseﬁl’: als Watdled 0 cPAd.- 1 7corg1§1}ﬁsellﬁlg;@oﬁ§1cﬁscouphng
at% &ngstl'GQm $ﬁhgnb§% an%ggtre ra# wgtgehle P

C nert *% he pressure
reI eadel Jé? i, a8 claimedqiny jcadma §, qompRistng 3 ehaningd 1for
iixragurcials intré gtﬁa@ﬂwwpams’éshapretﬂummse elentenet
orifi 8eThd devibe agleNiiarRdan qhiai 1B whi€d @dbdg comprises a
ggﬂpgmgbggﬂqnﬁg§erv0|r pl aced bet ween the pressure

rel eaﬁeT’gl e(fTelce As aa%eﬁpﬁ glia 2% 18’@8%%?22&%%"“ placed

claingdin

eﬂﬁﬁﬁéfeﬂF&@é&‘&Bﬁﬁ%FFéﬁﬂﬁﬁﬂ ﬁéa%ressure rel ease

el emeh@.. Thel defihe adeslriodaim dbim redomprisingi andégcompression
¢iuntter pheeddbhiitreain dfitBe pABare felease element.

11. The device as claimed in claim 1, in which the outlet of the tank is
placed on a bottom wall of the tank, the bag being placed under the tank.

12, The device as claimed in claim 1, in which the outlet of the tank is
placed on an upper wall of the tank, the bag being placed above the tank,

13. The device as claimed in claim 1, in which the bag is at least
partly suspended from a support.

14, The device as claimed in claim 1, comprising an anti-blowout
protection placed at least under the bag.

15. 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
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pl aced on a bottomwall of the tank, the bag being

pl aced under the tank. 12. The device as clained in -
claim1, in which the outlet of the tank is 30 placed
on an upper wall of the tank, the bag being pl aced
above the tank. 13. The device as clainmed in claiml,
in which the bag is at least partly suspended from a
support. 14. The device as claimed in claim1,
conprising an anti-blowout protection placed at | east
under the bag. 35 15. The device as clained in claim
1, conprising a case provided with at |east two
shells, formng a transport and protecti on housing for
t had fa suppoalgforAfhk yinfldkd bag340d SheidO b@iRg Moy Bpereddo separate
Halaeing e/ bas3agkroRnth&flet sh#&to thPidBataa@. support for
the inflated bag, said shells being configured to
separate during the passage fromthe flat state to
the i pél aheshetiodt for Aréevendingetheodxplosiopr e emtdlergerthef an
KRG @rangforABr BIRTRAIwItH adink eéxﬁ%rﬂgcﬁho&n!i@%feo&dmfng

BRAY] AR § fockAplafR! A Bn? 1§ QRASH b By SO
6&‘93&8 lamﬁ?‘eglfa?@m 5 RleL oL B geHk. ﬁr'geéa RtanCe e

@faCFMOtvaﬁkeararai thpgresspreatdlense slemenidg capiiedceet, the bag
gawigt fremna diat shate {r @sbiflatedr shteaswd edrefirang thesflmarprasadg
Qitbugh e RaGureddRsabddiehemn a flat state to an inflated
state, and confining the fluid passing through the
pressure rel ease el enment. Any. Dkl. 5310-11900 23
Meycflot. Mod. Kiviln, Kowert & Goelnm, P.C
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