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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, Like a transforner using a
silicone liquid as an insulating cooling dium 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
configuration is ensured. In the case of silicone liquid, however, if the

operation tenpeTATLUEeOFsTHECINUBN®IONer the conventional value, a
deconposi tion product 25 characterized by smaller nol ecul ar wei ght and | ower
2 STATIC INDUCTIVE APPARATUS WITH SILICONE LIQUID
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. TUse
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



boiling point will be produced due to thermal degradation. This will reduce
the flash tenperature (hereinafter referred to as "flash point"), wth the
result that silicone liquid tends to catch fire during 5 operation. A
greater amount of the deconposition product generated will be generated as
the thermal degradation tenperature is higher. Patent Docunent 1 describes
an electrical apparatus containing a solid insulating material and 10
silicone liquid, wherein the silicone liqdid includes an adsorbent such 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 Docunent 2, 15 an oil cooling pipe of a
transforner is provided with a conduit including an adsorbent for
preventing degeneration of the silicone liquid to ensure easy replacenent
of the adsorbeioiliimeg Retiertt wRddubentprddurssd idres t [tlearmgell and synt hetic
zeolite as an 20 adsorbent. [Patent Docunent 1] Japanese Application Patent
Lai d- Open Publ idegiriagia tNon .ShB#h56- #1098rpRacentthBoflasht t2npéaadmese
Application Patent Laid- Open Publication No. Sho 50-161625 25 The
deconposi tion fhedednaditedmwefisimmd 4o wes gifilagh point”), with 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 such 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 oil 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 and synthetic zeolite as an
20 adsorbent.
[Patent Document 1] Japanese Application Patent
Laid-Open Publication No. Sho 50-41098
[Patent Document 2] Japanese Application Patent Laid-

Open Publication No. Sho 50-161625

25 The decomposition product of low molecular weight
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and | ow boiling point generated by the thermal degradation of the silicone
liquid is mainly conposed of a ring or straight chain conpound having the
same basic structure as that of the silicone liquid. This 5 being the case,
t he nethod of an adsorbent contained in the silicone liquid fails to ensure
sel ective adsorption and renoval of the silicone deconposition product by
t he adsorbent, even if water content in the _silicone liquid can be adsorbed
by the adsorbent. 10 SUWARY OF THE | NVENTT ON An obj ect of the present
invention is to provide a static inductive apparatus with silicone liquid
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
degradation of the silicone liquid. The present invention, provides a
stationary inductive apparatus with silicone liquid wherein an iron core
and a wi ndi ng néuﬂtb@wogoihéngrﬁﬁi@§rGeaﬁéaﬂedihﬁetb@dthﬁrmﬁlinsulating
cool i ng nedi um conposed of the silicone liquid in a tank _having a gas phase
above the cool dngradarian ehetBeasidharyei hdguifyésappanrdyusompenrsti sing a
deconposi tion product renoving mechanism for renoving the deconposition
products produc®f ByrEBgtrﬂﬁrﬁﬂerﬁﬂ%uﬁh¢¥ﬁlQﬁmE¢Rﬁ§|m¢Eb%@ Fheusadmeuri ng

the 4
basic 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



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 reduction of the deconposition products of |ow nolecular

wei ght and | ow boiling point generated by thernmal degradation of the
silicone liquid, using an adsorbent or the Iike. This arrangenent prevents
| onering of flash tenperature of the siligone 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 diagram
representi ng another enbodi nent of the present invention; Fig. 3 is a
schematic diagramrepresenting still another enbodi nent of the present
invention; Fig. 4 is a schematic diagramof the transformer 20 arranged to
renove sil i con@pengtiig®ndedforfhssianparatyod@and nesieaseth dader fdet gass

anot her enbodi nent of the present invention; Fig. 5 is a schematic diagram
representing alPd@s$€- enbodi ment of the type using an adsorbent; 25 Fig. 6

is a schematic diagramrepresenting another - 5
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 beoiling 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 ment of the type using an adsorbent; and Fig. 7 is a schematic
diagramrepresenting the structure of a transforner having no silicone
deconposi tion product renoving mechanism 5 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The present invention renoves the deconposition
products of | ow nol ecul ar weight and | ow boiling point generated by thernal
degradation of the silicone liquid relegs§d_into the gas phase forned in a
gas 10 phase above the cooling mediumin the tank , using an adsorbent or
the |like. The methods used in the deconposition products renoving nmechani sm
i nclude the aforenentioned technique of using the adsorbent, and the
techni que of using a pipe through which the 15 deconposition product

rel eased into the gas phase is recovered into a container. Exanples of the
silicone liquids in the specification are |iquid polyners of an organic
sili con conpounembFfAipenteoft theghYrehisangoapoadgdordenitaviaig a cheni cal
structure expressed by the following fornula (1), (2) or (3). They are al so
called silicone oi Figrhd disl iac s68emaddicd ddaggiam depresientdmg thesical ly t he
sane with each other. The silicone 1iquid can be used independently or in
conbi nati on 25 G§EFHCEUREr OfoapbduABsivrEed RBVARY &0l | 8bh&CPRQuid 6 -

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 1into 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 silicone 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



defined by (1) is preferably used. [Chemcal Formula 1] CH3 CH3 CH3 | | |
CH3-Si-0-(Si-0)~-Si-CH3 (1) 5111CH3 CH3 CH3 [Chemical Formula 2] CH3
CBH5 CH3 CH3 I I I I CH3-Si-0-(Si-0)p-(Si-0)g-Si-CH3 ... (2) 101 111C¢CH3
CBH5 CH3 OH3 (Chemcal formula 3) CHS3 HOB I i | CH3-Si-0-(Si--0O"-Si ~"CH3
... (3) 11104 CH3 CH3 Referring to the drawi ngs, the follow ng
descri bes 15 the enbodi nents of the present invention, the present
i nvention being not restricted thereto: [Enbodinment 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

defined by (1) is preferably used.

[Chemical Formula 1]

CH, CH, CH,

I )
CH:,--Si-‘O—(Si-'-O),,-Si--CH3 eee (1)
5 ] | |
[Chemical Formula 2]
?Hs ?sHs ?Hs 9H3
CH,~Si-0-(Si-0),-(Si-0)_-Si-CH, - (2)
10 I I ) I
CH,  C,H, CH, CH,
(Chemical formula 3)
o ¥ s
I
CH,~Si-0~-(Si-0) -Si-CH, e (3)
} 1 {
CH, CH, CH,
Referring to the drawings, the following describes
15 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
20 silicone liquid will be described with reference to

Fig. 7. An iron core 2, a primary winding 3 and a



Fig. 7. Aniron core 2, a primary wwnding 3 and a 7 secondary w nding 4
nmounted on the iron core, and an insulation sleeve 5 are stored inside the
tank 1, together with an insulating cooling nedium6 nade up 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 shoan by an arrow mark through the
upper cooling pipe 9a, and is cool ed by e 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

cl anped by clanps 10a and 10b, and the upper and | ower portions of the

wi nding are held by insulations 11 through 14. The iron core 2 is 15
provided with a cooling oil inlet 15. Fig. 1 shows an enbodi nent of the
present invent FBAONAALY| yinding ﬂe@@Hﬁé?ﬂtPGntBﬁoéﬁép cex8vi §d @Bchani sm
made up of a pipe 16 and a container 17 is prqvided in order to renove the
si | i cone deconpdBFtlahion plLeeuet S PéPe§§863ﬂnﬂﬁsﬂﬁ§ 4he §Ra&%e lporti on,
nanmely, nitrogen gas 7 due to deconposition of the silicone 1iquid. During
the operation oFoggéhFFaﬁéFBrﬁBrlnFH atHBSt880&&§goﬁepﬁémbérﬂﬁé@ 3P t he

silicone liquid is d toward the co | er 8 i ndicated arrow nark,
g of si&gconem@iqu 8 nitrogen gas 7 g t e 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 o0il 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
ligquid. 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



25 while being cooled. In this case, part of the silicone 8 deconposition
products of | ow nol ecul ar weight and | ow boiling point flowinto the pipe
16 and are recovered by the container 17. Then they are |iquefied or
solidified inside the container 17. This arrangenent 5 prevents |owering of
the flash point of the silicone liquid. Fig. 2 shows another example . In
the transformer of Fig. 2, the container gl7 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 pronotes cooling of the deconposition
products recovered by the container 17 and accelerates solidification in
the container. 15 Fig. 3 shows another variation of the exanple. In Fig. 3,
a cooling apparatus 18 is provided to cool the container 17. This structure
al so accel er at decogploisditfiionaprodusit st lod diow owieaidasnwesightoranst ddwet . As
descri bed above, |lowering of the flash point 20 of the silicone liquid can
be prevented byoiddng poigt &lewchintenther pipAodbngndharsi | Freepeered
deconposition products generated by thernmal degradation of the silicone
liquid and rel ®¥sdlrei eoptgdfeghdde dTGheRAgtha¥ asperbiqupfied or

solidified inside the container 17. This arrangement

5 prevents lowering of the flash point of the silicone
liguid.
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 into gas phase during the
operation.

25 The silicone liquid circulates between the tank 1



25 The silicone liquid circulates between the tank 1 9 and the cooler 8

connected thereto through the pipe, and cools the iron core and w nding
inside the tank. This being the case, viscosity of the silicone liquid is
preferred to be low Particularly, the kinetic 5 viscosity coefficient at 25
Cis preferably 50 m2/s or less. Generally the flash point of the silicone
| i qui d depends on the nol ecular weight. Thg snaller the nol ecul ar wei ght,
the lower the viscosity of the silicone |iquid. Accordingly, the |lower the
viscosity, 10 the lower the flash point of the silicone Iiquid; hence the
greater the anount of the deconposition products of |ow nol ecul ar wei ght
and | ow boiling point. Wen a conpact apparatus configuration is ensured by
i nprovenent of the fire resistant properties and 15 i ncrease of operation
tenperature, the flame retardancy of the silicone liquid is preferred. The
fl ash point of @and &hei corderi §ucannecheds Ehgrefro Rbgeagh: fhe PI®eC. This
being the case, it is effective to use the silicone |iquid having a flash
20 poi nt exceedPRE 230le 4he arrPnecre apdcyinding ingi he dankess at 25
C. In the present .invention, such an additive as an antistatic agent used
in the transfoFfR&f RPERInither §PSEi| VASFOBA t¥dQ&d the sid icone ddrig qui d.
is preferred to be low. Particularly, the kinetic
5 viscosity coefficient at 25 °C is preferably 50 mm?/s
or less. Generally the flash point of the silicone
liguid 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 liquid:
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 liquid is preferred. The
flash point of the silicone liquid is preferably
higher than 250 °C. This being the case, it is
effective to use the silicone ligquid 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, such
an additive as an antistatic agent used in the
transformer with mineral oil can be added to the

silicone liquid.

25 [Embodiment 2]



25 [Enmbodi ment 2] - 10 Referring to Fig. 4, the foll ow ng describes the
enbodi nent of renoving deconposition product fromthe silicone |iquid,
using an adsorbent. In Fig. 4, an adsorbent 19 is provided as a silicone
deconposition 5 product renoving nechanismin the gas phase portion on the
surface of the silicone liquid in the tank 1. The silicone liquid and the
deconposi tion product thereof have basicgg ly the sanme chem cal structure.
Accordi ngly, selective adsorption and renoval of the 10 deconposition
product cannot be achi eved by adding an adsorbent into the silicone |iquid.
However, efficient renoval and reduction of the deconposition product of
silicone liquid can be achi eved by the adsorbent, when an adsorbent is

pl aced in the gas phase portion on the 15 surface of the silicone liquid, as
in the present enbodinent. Use qf activated carbon is, nost _preferred as an
adsor bent. Synt het Ret2&EENGe tor Fd9)-j da fde &8l lQwdggdessrdbeasddes a

conbi nati on ther I s al sg accegtable. 20 A Qonbinatigg of activated carbon

of. .
with synt heti ceMPRILMEBtPESFRMEY1HE| dpSOPPEFdtion PIRCHCH fXTOHLFEE the

t tent fromthe sili liquid at .th i mg, The Patent
Docurent 1 desSHBEERenLiabhe.  HeLHGabBIo0aPEBRIS bR Eifr cfer Bl o

adsorbent. In 5 gorbent 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 liquid 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. In the

25 present invention, the activated carbon is one of the



e e

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 pl aced inside the container 17, or
a filter 20 carrying the adsorbent 19 can be placed there. In addition, a
gas circul ation apparatus 21 can be instahled for forcible circulation of
the gas in the gas phase portion. The arrangenent shown in Fig. 6 10
further inproves the efficiency in renoving the silicone |iquid
deconposition product. The gas circul ation 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 enclREEﬁF%H%R%;YT?ﬁ%f%ﬁ?%%%eﬂﬁﬁ?rB?PBﬁs periodic replacenent of
t he cont ai ner adsorb 9 or 20 filte % - WHAT | S CLAIMED 1. A
stationary |nduct|v3h%p3§?%f enfy LR g?PlEGnB aF?auF851ﬂﬁi$Heconprises a tank

for no in i)
or acco dati §h€ﬁinéf f% 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 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 arrandgement allows periodic
replacement of the container 17, adsorbent 19 or

20 filter 20.



liquid as an electrical insulating coolingnedium which fornms a gas phase
above the silicone liquid; an iron core; a w nding nounted on said iron
core, the iron core and w nding being imersed in the insulating cooling
medi um conposed of silicone liquid in the tank, and a deconposition
product renoving nmechani smfor renoving the deconposition products produced
by thernmal degradation of said silicone liquid during the operation of the
apparatus the deconposition product beingléf~-a ring or straight chain
conpound having the sanme basic structure as that of silicone liquid, the
products being released into the gas phase with which the deconposition
product renoving mechani sm being comuni cated, wherein said deconposition
product renovi ng nmechani sm has an adsorbent arranged in a container . 2.
The statiogapy iBduehirmgpapparatus with silicone |liquid described in Caim
1, wherein said deconposition product renoving nmechani smrecovers said
deconposition products released into said gas phase through a pipe to the
tank having an adsorbent . - 13 3, The stationary inductive apparatus with
silicone liquid according to Claim1, wherein said deconposition product
renovi ng nechaniism peceters csairgy decoapeskt i apppredust swieheaseditsi® said

gas phase through a pipe to a container, an adsorbent is o
liquid, which comprises a tank for accommodating silicone
liquid as an electrical 1insulating coolingmedium, 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 mechanism for removing the
decomposition products produced by thermal degradation of
said silicone ligquid during the operation of the apparatus
the decomposition product being of a ring or straight chain
compound having the same Dbasic structure as that of
silicone ligquid, the products being released into the gas
phase with which the decomposition product removing

mechanism being communicated, wherein said
decomposition product removing mechanism has an
adsorbent arranged in a container

2. The stationary inductive apparatus with
silicone liquid described in Claim 1, wherein said
decomposition product removing mechanism recovers said
decomposition products released into saigd gas phase

through a pipe to the tank having an adsorbent



l

accommpdated in said container by itself or in conbination with a filter
carrying the adsorbent, the gas flow ng through said pipe being circul ated
between said gas phase and said contajger. 4. The stationary inductive
apparatus with silicone liquid according to Claiml1, wherein a flash point
of said silicone liquid is over 250 C, and the Kkinetic viscosity

coefficient at 25 C Oe%qgiﬁﬁgfﬁﬁﬁéﬁj“EﬂHﬁ%E&véiaﬁféﬁé@ﬁ@”@ifhindUCtive

apparatus with silicone h conprises; a tank for accommobdati ng

an electrical igffﬁgghgglg_ an%dggydyﬂgv@pr@hgihtht@%@rggHrghfagas

phase above the C€ool'rng nmediuny an 1ron core; a W nding nounted on said

iron core, the iaggo$§%§iﬂﬁgngQ&Ddﬁdyﬁfghgygﬂggﬁéﬁﬁgﬁfghifb@@ee£QSLgéﬂdng
ed o

cool i ng nedi um conpo sil'icone liquidin the tank; a cool er, disposed

outside the tank 45 At atd Ngh £ap! 1iRg oTRd UM gan i den
returning it intge%ﬁ@pggﬁﬁh?ghkﬁﬁa deconposition product renoving nechani sm

for removing the_tﬁgggrégps&t'% # oduct sopF pouced by tdmydmleiegradat i on of
said silicone liqui uring the operation of the apparatus and then

returning the r ecoverad RIadichs ddi@ dhegntephaseitvelh onian the

deconposi ti on product renovi ng mechani sm being comruni cated; the
deconposi tion produgt; el 1igh ngiﬂlriangi(lrters'[dzﬁixg}ﬂnﬁr@ié\ £@spovedt havitng t he

sanme basic structure as that of silicone Iiqui erein said deconposition
gas flowing through said pipe being circulated between
said gas phase and said container.
4. 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

50 mm®/s.
5. A statiocnary inductive apparatus with silicone
liquid, which comprises; a tank for accommodating an

electrical 1insulating cooling medium, wherein the tank
forms a gas phase above the cooling medium; an iron core; a
winding mounted on said iron core, the 1iron core and the
winding being immersed 1in the 1insulating 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 into the tank ; and a decomposition
product removing mechanism for removing the decomposition
products produced by thermal degradation of said silicone
liguid during the operation of the apparatus and then
returning the recovered products 1into the gas phase, with
which the decomposition product removing mechanism being
communicated; the decomposition product being of a ring or
straight chain compound having the same basic structure as
that of silicone ligquid, wherein said decomposition

product removing mechanism further comprises an adsorbent

arranged in said gas phase inside the tank.



product renoving nmechani smfurther conprises an adsorbent arranged in said
gas phase inside the tank. 14 6. The stationary inductive apparatus with
silicone liquid according to Claimb5, wherein said deconposition product
removi ng nmechani sm conprises: a pipe connected to the gas phase for all ow ng
inflow of said deconposition products released to said 25 gas phase; a
container for recovering said deconposition products that have flown into
said pipe; wherein said container is arranged in contact with said cooler
in such a way that the deconposition products recovered into the container
is cooled. 7. The stationary inductive apparatus with silicone |iquid
according to Claim5, wherein the flash point of said silicone liquid is
above 250 C, and the kinetic viscosity coefficient at 25 C does not exceed
50 mme/s. , . , _
6. The stationary inductive apparatus with
silicone liquid according to Claim 3, 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;
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

products recovered into the container is cooled.

7. The stationary inductive apparatus with
silicone liquid according to Claim 5, wherein the
flash point of said silicone liquid is above 250 °C,
and the kinetic viscosity coefficient at 25 °C does not

exceed 50 mm?/s.



