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CLAIM OF PRIORITY This application clains priority from Japanese 5
application Serial No. 2005-74768, filed on August 16, 2005, the content of
whi ch is hereby incorporated into this application. BACKGROUND OF THE

| NVENTI ON 10 Field of Technol ogy The present invention relates to a static
I nductive apparatus with silicone liquid; 1ike a transfornmer using a
silicone liquid as an insulating cooling medium 15 Background of Art

I nsulating oil such as mneral oil has been used as the insulating cooling
medium of a transforner. Use of a flanme resistant silicone liquid in place
of the mneral oil leads to inprovenent of the fire resistant 20 properties
and increase of operation tenperature, whereby a conpact apparatus

configurationif& LBﬁ“&HE'fNGﬁN?fﬁﬁe of silicone |iquid, however, if the
operation tenperature is Increased over the conventional value, a
deconposi tion pEpdped ADEERFAS LA e0rRY Wit | &f1 FEO%E W, Aduysi ght and | ower
CLAIM OF PRIORITY
This application claims priority from Japanese
5 application Serial No. 2005-74768, filed on August 16,

2005, the content of which is hereby incorporated into

this application.

BACKGROUND OF THE INVENTION
10 Field of Technology
The present invention relates to a static
inductive apparatus with silicone liquid, like a
transformer using a silicone liquid as an insulating
cooling medium.
15 Background of Art
Insulating oil such as mineral oil has been used
as the insulating cooling medium of a transformer. Use
of a flame resistant silicone liquid in place of the
mineral oil leads to improvement of the fire resistant
20 properties and increase of operation temperature,
whereby a compact apparatus configuration is ensured.
In the case of silicone liquid, however, if the
operation temperature is increased over the
conventional value, a decomposition product

25 characterized by smaller molecular weight and lower



- 2 boiling point will be produced due to thernmal degradation. This wll
reduce the flash tenperature (hereinafter referred to as "flash point"),
with the result that silicone liquid tends to catch fire during 5
operation. A greater anmount of the deconposition product generated will be
generated as the thermal degradation tenperature is higher. Patent Docunent
1 describes an electrical apparatus contaggning a solid insulating materi al
and 10 silicone liquid, wherein the silicone liquid includes an adsorbent
such as zeolite and silica gel, thereby preventing an increase in the
amount of evaporation resulting from degeneration of silicone |iquid.
According to the disclosure in the Patent Docunent 2, 15 an oil cooling pipe
of a transfornmer is provided with a conduit including an adsorbent for

preventing deﬁf&%eé%%t elfiﬂ)écgggd&n(ié%:&éotgna%ﬁng sy repl acenent

of the adsorbe cunent ons silrca géel and synthetic
zeolite as an *E?H' [ : angs ' L.on Pat ent
Lai d- Open PubI%%§?$%%% . Shggg%fiéagg_[gaten&hf%gﬁhentqf g%gﬁggg
Application Pat@{drd-fidetdPerefabiddatd s Nop1 a8 pOid€iP25%ith the

result that silicone liquid tends to catch fire during

5 operation. A greater amount of the decomposition
product generated will be generated as the thermal
degradation temperature is higher.

Patent Document 1 describes an electrical
apparatus containing a solid insulating material and
10 silicone liquid, wherein the silicone liquid includes
an adsorbent sﬁch as zeolite and silica gel, thereby
preventing an increase in the amount of evaporation
resulting from degeneration of silicone liquid.
According to the disclosure in the Patent Document 2,
15 an o0oil cooling pipe of a transformer is provided with
a conduit including an adsorbent for preventing
degeneration of the silicone liquid to ensure easy
replacement of the adsorbent. The Patent Document 2
mentions silica gel ahd synthetic zeolite as an
20 adsorbent.
[Patent Document 1] Japanese Application Patent
Laid-Open Publication No. Sho 50-41098
tPatent Document 2] Japanese Application Patent Laid-
Open Publication No. Sho 50-161625

25 The decomposition product of low molecular weight



25 The deconposition product of |ow nol ecul ar weight and | ow boiling point
generated by the thermal degradation of the silicone liquidis mainly
conposed of a ring or straight chain conmpound having the sane basic
structure as that of the silicone liquid. This 5 being the case, the nethod
of an adsorbent contained in the silicone liquid fails to ensure selective
adsorption and renoval of the silicone deconposition product by the
adsorbent, even if water content in the silicone liquid can be adsorbed by
t he adsorbent. 10 SUMVARY OF THE | NVENTI ON An object of the present
invention is to provide a static inductive apparatus with silicone |iquid
capabl e of efficient renoval or reduction of the deconposition product of

| ow nol ecul ar wei ght and | ow 15 boiling point generated by thernal

degradati on of L1 I QL [ | rovi des a
stationary i nd%l;(}?ilv%& a%%%%sﬂéva'?% g%?%%ﬁégﬁﬁu%g%%‘%rﬁfan i ron core
and a w ndi ng M i h{ge : N d I ng

cool i ng nediun1conﬁﬁgzgﬂ%#hﬁ%ﬁgggi%féfﬁgg%i%%?ﬁ |n{§qﬂ%%ﬁlﬁa$?n 8gé%as phase

above the cooldfth Mg Mor! R rHiQYrtOeMa nl RGP HRATY Uhe U 1 SINg a
deconposi tion product renoving nmechanism for renoving the deconposition

products produgsgsfty structure as that of the silicone liquid. This

5 being the case, the method of an adsorbent contained
in the silicone liquid fails to ensure selective
adsorption and removal of the silicone decomposition
product by the adsorbent, even if water content in the
silicone liquid can be adsorbed by the adsorbent.

10 SUMMARY OF THE INVENTION
An object of the present invention is to provide
a static inductive apparatus with silicone liquid
capable of efficient removal or reduction of the
decomposition product of low molecular weight and low
15 boiling point generated by thermal degradation of the
silicone liquid.

The present invention provides a stationary
inductive apparatus with silicone liquid wherein an
iron core and a winding mounted on the iron core are

20 immersed in an insulating cooling medium composed of
the silicone liquid in a tank having a gas phase above
the cooling medium, the stationary inductive apparatus
comprising a decomposition product removing mechanism
for removing the decomposition products produced by

25 thermal degradation of the silicone liquid during the



25 thermal degradation of the silicone liquid during the - 4 operation of
the apparatus, and released into the gas phase. According to enbodi nents of
the present invention, it is possible to provide efficient renoval or 5
reducti on of the deconposition products of |low nolecular weight and | ow
boiling point generated by thermal degradation of the silicone |iquid,
using an adsorbent or the |like. This arfasgenent prevents |owering of
flash tenperature of the silicone liquid. 10 BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a schematic diagramof the transformer provided with a
container for recovering silicone deconposition products, as an enbodi nent
of the present invention; 15 Fig. 2 is a schematic di agram representing
anot her enbodi ment of the present invention; Fig. 3 is a schematic diagram

representing stiblronoh NoF eRDOLLPRRALQE, t BRaPEESERLBNVEIES Hhe FddE 4 IS 2
schemati c diagra%1%? ?ﬁ% trans o?%gg 50 arranged to ?eane sﬁ?rzé%e l'iquid
deconposi tion phegaicts using an adsorbent, as another embodi ment of the

present invention; Fig. 5 is a schematic diagramrepresenting another
According to embodiments of the present invention,

it is possible to provide efficient removal or
5 reduction of the decomposition products of low
molecular weight and low boiling point generated by
thermal degradation of the silicone liquid, using an
adsorbent or the like. This arrangement prevents
lowering of flash temperature of the silicone liquid.
10 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic diagram of the transformer
provided with a container for recovering silicone
decomposition products, as an embodiment of the
present invention;
15 Fig. 2 is a schematic diagram representing another
embodiment of the present invention;
Fig. 3 is a schematic diagram representing still
another embodiment of the present invention;
Fig. 4 is a schematic diagram of the transformer
20 arranged to remove silicone liquid decomposition
products using an adsorbent, as another embodiment of
the present invention;
Fig. 5 is a schematic diagram representing another
embodiment of the type using an adsorbent;

25 Fig. 6 is a schematic diagram representing another



enbodi mrent of the type using an adsorbent; 25 Fig. 6 is a schematic diagram
representing another - 5 enbodi nent of the type using an adsorbent; and
Fig. 7 is a schematic diagramrepresenting the structure of a transforner
having no silicone deconposition product renoving nechanism 5 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The present invention renoves the
deconposition products of | ow nol ecul ar-weight and | ow boiling point
generated by thermal degradation of the silicone liquid released into the
gas phase fornmed in a gas 10 phase above the cooling nmediumin the tank
using an adsorbent or the like. The nethods used in the deconposition
products renovi ng nmechani sminclude the aforenentioned technique of using
t he adsorbent, and the technique of using a pipe through which the 15
deconposi ti on pinobiginé et 058 et P NGs g BAAAAsbEDehECONRRLd TNTO a

cont ai ner. Exanple e silicone liqui In t specification are liquid

pol yners of an orgaphg i hcansenaRAavne. dIQ§¥aﬁr§ePEé§bﬁ@&n§h%h€ conmpounds
20 having a chem cal Structure expressed owing fornula (1), (2)

O_rI (3). They aretphseusél b£da §i‘éh§@6ﬁn@r|haﬂ]ﬁgshbl eI ddrkili d or silicone
(0] ar e

decomposition product removing mechanism.

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention removes the decomposition

products of low molecular weight and low boiling point
generated by thermal degradation of the silicone
liquid released into the gas phase formed in a gas

10 phase above the cooling medium in the tank , using an
adsorbent or the like. The methods used in the
decomposition products removing mechanism include the
aforementioned technique of using the adsorbent, and
the technique of using a pipe through which the

15 decomposition product released into the gas phase is
recovered into a container.

Examples of the vsilicone liquids in the
specification are 1liquid polymers of an organic
silicon compound. They are straight chain COmpounds

20 having a chemical structure expressed by the following
formula (1). (2) or (3). They are also called
silicone o0il. The silicone liquid or silicone o0il are
basically the same with each other. The silicone
liquid can be used independently or in combination

25 with other compound. The dimethyl silicone liquid



basically the sane with each other. The silicone Iliquid can be used

I ndependently or

I n conbination 25 with other conpound. The di nethyl

silicone liquid defined by (1) is preferably used. 5 10 [ Chenmi cal For nul

CHB3 CH3 CH3 I |I | CH3-Si-O(Si-O"-Si-CH3 | | I CH3 CH3 CH3 [ Cheni cal
Formula 2] CH3 CSHS CH3 CH3 | | | | CH3-Si-O(Si-Op-(Si-0Oqg-Si-CH3 --
Il I I I CH3 C8H5 CH3 CH3 [Chenmical formHa3) CH3 HCH3 | 9 )

CH3-Si-O(Si--0)"-Si--CH3 | | | CH3 CH3 CH3 Referring to the draw ngs,

foll owi ng descri bes

10

15

20

defined by (1) is preferably used.

[{Chemical Formula 1]

CH, CH, CH,
I i |
CH,~Si-0~(Si-0) - Si-CH, vee (1)
} 1 {
CH,  CH, CH,

[{Chemical Formula 2]

CH,  GCgH; CH, CH,
¢ 1 ' !
CH,-Si-0-(8i-0),-(Si-0) - Si-CH, res (2)
I ¢ I i
CH,  C.H, CH, CH,

(Chemical formula 3)

CH, ™ CH,
! ' )
CH,~Si-0-(Si-0),- Si- CH, - (3)
) 1 |
GH, CH,  GH,

Referring to the drawings, the following describes

the embodiments of the present invention, the present

invention being not restricted thereto:

[(Embodiment 1]

Before describing the embodiments of the present

invention, the general structure of a transformer with

silicone liquid will be described with reference to

Fig. 7.

An iron core 2, a primary winding 3 and a

a 1]

(2)
t he



15 the enbodi nents of the present invention, the present invention being
not restricted thereto: [Enbodi nent 1] Before describing the enbodi nents of
the present invention, the general structure of a transformer with 20
silicone liquid will be described with reference to Fig. 7. An iron core 2,
a primary winding 3 and a - 7 secondary wi nding 4 nounted on the iron core,
and an insulation sleeve 5 are stored insyde the tank 1, together wth an
i nsul ating cooling medium6 nmade up of silicone liquid, and nitrogen gas 7
in the gas 5 phase. A cooler 8 are connected outside the tank 1 via cooling
pi pes 9a and 9b. The insulating cooling medium 6 flows inside the cooler 8
as shown by an arrow mark through the upper cooling pipe 9a, and is cool ed
by the cooler 8. After that, it flows through the 10 primary w nding 3 and

secondary m‘ndingénHXrgﬁ¥iH&inéh?5ﬁ8ﬁh£Qg 8hp€h bir599889¥ téggngnamﬁy

generated heat. eflr core clanped by clanps 10a and b, and the

upper and | over ; Roh{LeRsn 051586 W ndk8ds8bBeanehdi¥ tR8ULARKORS 11 through
14. The iron core 2 1s 15 provided wth a cooling oil inlet 15. Fig. 1 shows

?gnchgdinent ofogBenereneth ahNYRBL18BingNcbbling. ma8adamoBPRAGEE! Gp product
) of silicone liquid, and nitrogen gas 7 in the gas

5 phase. A cooler 8 are connected outside the tank 1 via
cooling pipes 9a and 9b. The insulating cooling medium
6 flows inside the cooler 8 as shown by an arrow mark
through the upper cooling pipe 9a, and is cooled by
the cooler 8. After that, it flows through the

10 primary winding 3 and secondary winding 4 by way of
the cooling pipe 9b, thereby taking away generated
heat. The iron core 2 is clamped by clamps 10a and 10b,
and the upper and lower portions of the winding are
held by insulations 11 through 14. The iron core 2 is

15 provided with a cooling oil inlet 15.

Fig. 1 shows an embodiment of the present
invention. In Fig. 1, a decomposition product removing
mechanism made up of a pipe 16 and a container 17 is
provided in order to remove the silicone decomposition

20 products released into the gas phase portion, namely,
nitrogen gas 7 due to decomposition of the silicone
liquid. During the operation of the transformer, the
heated gas on the surface of the silicone liquid is

fed toward the cooler 8 indicated by an arrow mark,

25 while being cooled. 1In this case, part of the silicone



mechani sm made up of a pipe 16 and a container 17 is provided in order to
renove the silicone deconposition 20 products released into the gas phase
portion, nanmely, nitrogen gas 7 due to deconposition of the silicone
liquid. During the operation of the transformer, the heated gas on the
surface of the silicone liquidis fed toward the cooler 8 indicated by an
arrow mark, 25 while being cooled. In thts8case, part of the silicone - 8
deconposition products of |ow nol ecular weight and | ow boiling point flow
into the pipe 16 and are recovered by the container 17. Then they are
liquefied or solidified inside the container 17. This arrangenent 5
prevents lowering of the flash point of the silicone liquid. Fig. 2 shows
anot her exanple . In the transformer of Fig. 2, the container 17 is

installed on thged 6519:96ﬁﬁfg@&c{:geofoi’bﬁrmgleéglafewélgﬁttQﬁdCQQJwer

As 10 shown, the contal ner cooled wth the cooler pl acing the

contai ner 17 i npgPMirgtpsind Fh6wCcagit®S the s ]Mcﬁmi%ré?OQ‘e'dé@e‘i‘fedt he
deconposi tion products recovered by the container 17 and accel erates

solidification by the container. 115> Fihn IisdpvdreénQtillie fMad @i on of the
exanple. In Fig. 3, a cooling apparatus 18 is provided to cool the

solidified inside the container 17. This arrangement

5 prevents lowering of the flash point of the silicone
liquid.
Fig. 2 shows another example . In the transformer

of Fig. 2, the container 17 is installed on the upper
portion of the cooler 8, adjacent to the cooler 8. As

10 shown, the container 17 is cooled with the cooler 8 by
placing the container 17 in contact with the cooler 8.
This promotes cooling of the decomposition products
recovered by the container 17 and accelerates
solidification in the container.

15 Fig. 3 shows another variation of the example. 1In
Fig. 3, a cooling apparatus 18 is provided to cool the
container 17. This structure also accelerates
solidification of the silicone decomposition product.

As described above, lowering of the flash point

20 of the silicone liquid can be prevented by installing
a mechanism for removing the silicone decomposition
products generated by thermal degradation of the
silicone liquid and released 1into gas phase during the
operation.

25 The silicone liquid circulates between the tank 1



container 17. This structure also accelerates solidification o
silicone deconposition product. As described above, |owering of

poi nt

20 of the silicone liquid can be prevented by installing

for renoving the silicone deconposition products generated by
degradation of the silicone liquid and released into gas phase
operation. 25 The silicone liquid circulat®s-between the tank 1

cool er

8 connected thereto through the pipe, and cools the iro

wi nding inside the tank. This being the case, viscosity of the

liquid

Is preferred to be low Particularly, the kinetic 5 vis

coefficient at 25 Cis preferably 50 m2/s or |less. Generally
point of the silicone 1iquid depends on the nol ecul ar wei ght.

the nol ecul ar wgi@hthe t&so1 OMed é&%é’é@&&’%ﬁé’ré’éot@ﬁroé
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5 viscosity coefficient at 25 °C is preferably 50 mm?/s

or less. Generally the flash point of the silicone

liquid depends on the molecular weight. The smaller

the molecular weight, the lower the viscosity of

the

silicone liquid. Accordingly, the lower the viscosity,

10 the lower the flash point of the silicone 1liquid;

hence the greater the amount of the decomposition

products of low molecular weight and low boiling point.

When a compact apparatus configuration is ensured by

improvement of the fire resistant properties and
15 increase of operation temperature, the flame

retardancy of the silicone 1liquid is preferred.

flash point of the silicone 1liquid is preferably

higher than 250 °C. This being the case, it is

The

effective to use the silicone liquid having a flash

20 point exceeding 250 °C and a kinetic viscosity of 50

mm?’/s or less at 25 °C. In the present invention,

an additive as an antistatic agent used in the
transformer with mineral oil can be added to the
silicone liquid.

25 [Embodiment 2]

such



flash point of the silicone liquid is preferably higher than 250 C. This
being the case, it is effective to use the silicone liquid having a flash
20 point exceeding 250 C and a kinetic viscosity of 50 mR/s or less at 25
C. In the present invention, such an additive as an antistatic agent used
in the transformer with mneral oil can be added to the silicone |iquid.
25 [Enbodi ment 2] - 10 Referring to Fig. 14, -the foll owi ng describes the
enbodi ment of renoving deconposition product fromthe silicone Iiquid,
usi ng an adsorbent. In Fig. 4, an adsorbent 19 is provided as a silicone
deconposition 5 product renoving nmechanismin the gas phase portion on the
surface of the silicone liquid in the tank 1. The silicone liquid and the
deconposition product thereof have basically the sane chem cal structure.

Accordingly, sel ect kyee arpgs pL) OB 3Ndy! CERY AL Pl oh g1 B dBERRROS AL ON

product cannot be achieve y adding an adsorbent to the silicone |iquid.

However, ef fi cigifoafREMY A e eANS tdO0ombod hei S8 CoOPPaSEE | PRomR! pRMct of

silicone |iquid can be achieved by the adsorbent, when an adsorbent is
placed in the gas PhGSe POGLI@N @fiddCard Sadsbfrést Of tharig | igongm iquid, as

In the present
adsorbent 19 is provided as a silicone decomposition
5 product removing mechanism in the gas phase portion on
the surface of the silicone liquid in the tank 1.

The silicone ligquid and the decomposition product
thereof have basically the same chemical structure.
Accordingly, selective adsorption and removal of the

10 decomposition product cannot be achieved by adding an
adsorbent into the silicone liquid. However, efficient
removal and reduction of the decomposition product of
silicone liquid can be achieved by the adsorbent, when
an adsorbent is placed in the gas phase portion on the

15 surface of the silicone liquid, as in the present
embodiment.

Use of activated carbon is most preferred as an
adsorbent. Synthetic zeolite or silica gel can also be
used. Use of a combination thereof is also acceptable.

20 A combination of activated carbon with synthetic
zeolite or silica gel is preferred since it removes
the water content from the silicone liquid at the same
time. The Patent Document 1 describes that the
activated carbon is not a preferable adsorbent. 1In the

25 present invention, the activated carbon is one of the



enbodi nent. Use of activated carbon is nost preferred as an adsorbent.
Synthetic zeolite or silica gel can also be wused. Use of a conbination
thereof is also acceptable. 20 A conbination of activated carbon with
synthetic zeolite or silica gel is preferred since it renoves the water
content fromthe silicone liquid at the sanme tinme. The Patent Docunent 1
describes that the activated carbon is-nott a preferable adsorbent. In the
25 present invention, the activated carbon is one of the - 11 particularly
pref erabl e adsorbents. The adsorbent 19 can be placed inside the container
17 installed outside the tank 1 through the pipe 16, as shown in Fig. 5. As
shown in Fig. 6, an 5 adsorbent 19 can be placed inside the container 17, or
a filter 20 carrying the adsorbent 19 can be placed there. In addition, a

gas circul ati o‘}m@t&ﬁ%é‘%{@%r@h‘é N4 s £or forcible circul ation of
gas phase 1on.

the gas in th e arrangenent shown in Fig. 6 10

further inproves thgef{dSR0GH: | {0 SHRVBA%] BEea Sths E8BCLhEUI d

deconposi tion product. The gas circulation apparatus 21 need not be
operated at allgodtdBfer |17 CAHL1E RRETAIEA R EndeFapdi £ BRSdgah €ependi ng

on the operating conditions of the

pipe 16, as shown in Fig. 5. As shown in Fig. 6, an

5 adsorbent 19 can be placed inside the container 17, or
a filter 20 carrying the adsorbent 19 can be placed
there. In addition, a gas circulation apparatus 21 can
be installed for forcible circulation of the gas in
the gas phase portion. The arrangement shown in Fig. 6

10 further improves the efficiency in removing the
silicone liquid decomposition product. The gas
circulation apparatus 21 need not be operated at all
times. It can be operated on a periodic basis,
depending on the operating conditions of the

15 transformer.

An on-off valve (not illustrated) or the like can
be installed in the pipe 16 of Fig. 6 to create an
enclosed space. This arrangement allows periodic
replacement of the container 17, adsorbent 19 or

20 filter 20.



15 transforner. An on-off valve (not illustrated) or the |ike can be
installed in the pipe 16 of Fig. 6 to create an enclosed space. This
arrangenent allows periodic replacenent of the container 17, adsorbent 19
or 20 filter 20. - 12 WHAT IS CLAIMED 1. A stationary inductive apparatus

with silicone |iquid, which conprises a tank for accommodating silicone
liquid as an electrical insulating cooli-ng25-nedium which forns a gas phase
above the silicone liquid; an iron core; a w nding nmounted on said iron

core, the iron core and wi nding being immersed in the insulating cooling
medi um conposed of silicone liquid in the tank, and a deconposition product
renmovi ng 10 nechani smfor renoving the deconposition products produced by

t hermal degradation of said silicone liquid during the operation of the

tati onary | naufifer OB 71 h7I8 6i i Cone | Pqui 0 according to Olaim 1.
SﬂiéﬁLgs??ign dng”EgshtL?QtﬂéggEﬁtiBﬁHBéEOQ HE&Q%QEEQ‘?E%BVSEigéﬁhQ
products released into sard gas ase I nto a contalner
through a pipe. jjquid, which comprises a tank for accommodating
silicone liquid as an electrical insulating cooling
5 medium, which forms a gas phase above the silicone
liquid; an iron core; a winding mounted on said iron
core, the iron core and winding being immersed in the
insulating cooling medium composed of silicone liquid
in the tank, and a decomposition product removing
10 mechanism for removing the decomposition products
produced by thermal degradation of said silicone
liquid during the operation of the apparatus, the
products being released into the gas phase.
2. The stationary inductive apparatus with
15 silicone liquid according to Claim 1, wherein said
decomposition product removing mechanism recovers said
decomposition products released into said gas phase
into a container through a pipe.
3. The stationary inductive apparatus with
20 silicone liquid according to Claim 1, wherein said
decomposition product removing mechanism comprising:
a pipe connected to the gas phase for allowing
inflow of said decomposition products released into
said gas phase into a container;

25 the container for recovering said decomposition



3. The stationary inductive apparatus with 20 silicone liquid according to
Claiml, wherein said deconposition product renoving nmechani sm conpri sing:
a pipe connected to the gas phase for allow ng inflow of said deconposition
products released into said gas phase into a container; 25 the container
for recovering said deconposition - 11 products that have flown into said
pi pe; and a cooling apparatus for cooling3said container. 4. The stationary
i nductive apparatus with silicone liquid according to Claim1, wherein said
5 deconposition product renoving mechani sm has an adsorbent arranged in said
container . 5. The stationary inductive apparatus with silicone liquid
described in Caiml., wherein said deconposition product renoving
mechani sm recovers said 10 deconposition products rel eased into said gas

phase through aoﬂds&%s{ ﬁ:htépce l,}aqpek @?Khﬂgéﬁgoag:% hbg)g&)ggdayae stationary

I nduct i ve appa#ﬁi sil'i'coneT'rqui d accordin arm 1, wherein said

deconposi tion pr od%tcgﬁ% i : DA sj{%_: ec?&%f%r?%sﬁéijd lgoﬁggﬂ@]psi tion

products rel eased into sal ase roug ipe tot contai ner, an

adsorbent is acconpDUH&k ik FdryF U ARG vdVappSLatud with
silicone liquid according to Claim 1, wherein said
5 decomposition product removing mechanism has an
adsorbent arranged in said container

5. The stationary inductive apparatus with
silicone liquid described in Claim 1, wherein said
decomposition product removing mechanism recovers said

10 decomposition products released 1into said gas phase
through a pipe to the tank having an adsorbent .

6. The stationary inductive apparatus with
silicone liquid according to Claim 1, wherein said
decomposition product removing mechanism recovers said

15 decomposition products released into said gas phase
through a pipe to the container, an adsorbent is
accommodated in said container by itself or in
combination with a filter carrying the adsorbent, the
gas flowing through said pipe being circulated between

20 said gas phase and said container.

7. The stationary inductive apparatus with
silicone liquid according to Claim 1, wherein a flash
point of said silicone liquid is over 250 °C, and the
kinetic viscosity coefficient at 25 °C does not exceed

25 50 mm?/s.



conmbination wth a filter carrying the adsorbent, the gas flow ng through
sai d pi pe being between 20 said gas phase and said container. 7. The
stationary inductive apparatus with silicone liquid according to Claim1l,
wherein a flash point of said silicone liquid is over 250 C, and the
kinetic viscosity coefficient at 25 C does not exceed 25 50 mm2/s. - 14 8.
A stationary inductive apparatus with siilihqone |iquid, which conprises; a
tank for accommodating an electrical insulating cooling medium wherein the
tank fornms a gas phase above the cooling nedium an iron 5 core; a w nding
mounted on said iron core, the iron core and the w nding being i mersed in
the insulating cooling nmedium conposed of silicone liquid in the tank; a
cool er, disposed outside the tank, for cooling the insulating cooling

medi um and then retyrIAnge bl dfa D fnblee 1 30Kaboand (5o RIPETH L LARGRT oduct

renoving mechani smfor Tenov econposi tron product’s pro

t hermal degrada i‘ﬁ"['] é)f ﬁﬁi&ih Séggrhgpfgesl [ %(}%lﬁy(fudéktgsé% 2 t he

apparatus and t returnin recovered pro t e gas phase. 15

9. The Stat'Onaéfeéﬂﬂﬂ€$ian@@ﬂ@ffﬁgsc&bifngSmédfﬁﬂe wheH: #n2€R8T €hAR O

Claim 8, wherein sai
forms a gas phase above the cooling medium; an iron

5 core; a winding mounted on said iron core, the iron
core and the winding being immersed in the insulating
cooling medium composed of silicone liquid in the
tank; a cooler, disposed outside the tank, for cooling
the insulating cooling medium and then returning it

10 into the tank ; and a decomposition product removing
mechanism for removing the decomposition products
produced by thermal degradation of said silicone
liquid during the operation of the apparatus and then
returning the recovered products into the gas phase.

15 9. The stationary inductive apparatus with
silicone liquid according to Claim 8, wherein said
decomposition product removing mechanism further
comprises an adsorbent arranged in said gas phase
inside the tank.

20 10. The stationary inductive apparatus with
silicone liquid according to Claim 8, wherein said
decomposition product removing mechanism comprises:

a pipe connected to the gas phase for allowing
inflow of said decomposition products released to said

25 gas phase ;



deconposi tion product renoving mechanismfurther conprises an adsorbent
arranged in said gas phase inside the tank. 20 10. The stationary inductive
apparatus with silicone liquid according to Claim-8, wherein said
deconposi ti on product renoving mechani sm conprises: a pipe connected to the
gas phase for allowing inflow of said deconposition products released to
said 25 gas phase ; - 15 a container fofgrecovering said deconposition
products that have flown into said pipe; wherein said container is arranged
in contact wwth said cooler in such a way that the deconposition 5 products
recovered into the container is cooled. 11. The stationary inductive
apparatus with silicone liquid according to Caim8, wherein the flash
point of. said silicone liquid is above 250 C, and the kinetic viscosity

coefficient at 25 C does not %9 exceed 50 M/ s, L
a container for recovering said decomposition

products that have flown into said pipe:;

wherein said container is arranged in contact with

said cooler in such a way that the decomposition
5 products recovered into the container is cooled.

11. The stationary inductive apparatus with
silicone liquid according to Claim 8, wherein the
flash point of said silicone liquid is above 250 °C,
and the kinetic viscosity coefficient at 25 °C does not

10 exceed 50 mm?/s.



