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ABSTRACT

An apparatus for measuring dissolved gas includes a body
having an internal space, a separator installation part
provided in the body and having a separator allowing a dissolved
gas to pass therethrough and blocking insulating oil installed
therein, and a sensor installation part provided in the body
and allowing a gas sensor measuring dissolved gas separated by
the separator to be installed therein, wherein the separator
installation part and the sensor installation part are
configured in such a manner that the separator and the gas sensor
are independently installed in the body or separated from the

body. According to the apparatus for measuring dissolved gas,

a gas sensor may be manufactured to Dbe standardized, and

excellent compatibility with respect to various types of gas

sensors may be provided.



APPARATUS FOR MEASURING DISSOLVED GAS AND OIL IMMERSED
TRANSFORMER HAVING THE SAME

BACKGROUND
1. FIELD

10002] The present disclosure relates to an apparatus for measuring dissolved gas
and an oll iImmersed transformer having the same, and more particularly, to an apparatus
for measuring dissolved gas capable of measuring dissolved gas within a transformer in real

time and an oil iImmersed transformer having the same.

2. DESCRIPTION OF RELATED ART

(0003] A dissolved gas analysis method, moisture measurement method, a partial
discharge measurement method, a low pressure surge test method, and the like, have been
used as state diagnosis techniques for diagnosing an abnormal internal state that may occur

In insulating oil of a transformer.

[0004] Among these techniques, the dissolved gas analysis

CA 2940802 2017-12-19
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method capable of measuring a degradation of insulating o1l
generated within a transformer as the degradation 1s 1n progress
has been commonly utilized due to advantages of technically high

reliability and ease in application thereof 1in real timne.

N

[0005] The dissolved gas analysis method will be described
herelnafter.
[0006] A transformer receives constantly uniform thermal
energy as an electric coil positioned therein 1s used, and when
a local diclectric breakdown occurs within tne transformer, a
10 partial arc discharge having a high temperature may occur.
[0007] In line with these ghenomena, hydrocarbon-based
insulating oil may be thermally decomposed to generate hyorogern,
(H-), methane (CHy), acetvlene (Cy;H,), ethylenc (CyHg), and the
like. Inparticular, in a case inwhich an insulating material
15 such as an insulator, a press board, or bakelite 1s present .n
a hcatirg portion, a gas such as carbon mcnoxice (CO) or carbon
dioxide (C0»), and the like, may &also be generated.
[0008] For refercnce, among dissolved gases, 1n particular,
gases such as hydrogen, methane, acetylene, ethylene, ethane,
20  propane, and the lLike, are highly combustible, and are thus very
critical compenents in undertaking safety management cf a
transformer,
[0009] Due to characteristics of these gases, belng mostly

dissclved in insulating oil, whether an error has occurred 1n

-
<

an interior of a transformer, what kind of error 1t was, and
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1n which of transformer an error occurred locally, may be
diagnosed by extracting these gases and analyzing them
gaantitatively and gualitatively.

[0010] In order to analyze a gas dissolved 1in i1nsulating o1ll,
a method of co_lecting a sanmple o©of 1insulating o1l from a
transformer in operation, carrying the collected sample to an
analytical lakoratory, extracting gas therefrom, and analyzing
Lne corresponding gas using gas chromatography has generally
bcen used.

[0011] However, such an experiment laboratory analysilis method
has low reliability, due to general human error factors that
may occur 1n the process of collecting a standard sample, and
a great amount of time 1s required for analyzing the results
thereot.

[0012] In order tc resolve difficulty 1n measuring dissolved
gas, a ggas sensor module having an 1ntegral filter for
seperating o1l and a gas has been developed. Such a gas sensor
module may be 1nstalled 1n an 1nsulating cil discharge valve,
an inspection window, or a separate opening LO measure an amount
of dissolvec gas.

[0013] However, the related art gas sensor mecdule 1isdifficult
to standardizec, and a large amount of timc 1s rcquilirced to
separatelymanufacture sensormodules according to purposes and
verifying furctions thereof. Also, a sensing function may not

be rellable according tomaterials and states of target objects,
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and thus, high costs may be Incurred,

SUMMARY
[0014] An aspect of the present disclosure may provide an
appaeratus for measuring dissolved gas which facilitates
rep_acement of a gas sensor and a fi.ter, and an o1l 1mmersed
transformer having the same.
[0015] According to an aspect of the present disclosure, an
apparatus for measuring dissolved gasmay include: a body having
an interral space; a separator installation part provided 1in
tne body and having a separator allowing a cissolved gas to pass
tnerethrough and blocking insulating oil installed therein; and
a sensor lnstallation part provided 1n the body and allowing
a gas sensor measuring dissolved gas separated by the separator
to be installed therein, wherein the separator insta.lation
part and the sensor installation part are configured 1n such
a marner that the separator and the gas sensor are 1ndependently
installed in the body or separated from the body.
[0016] The apparatus may further include: a connection part
provided in the body and connecting the body to a casing of a
transformer.
[0017] The separator may partition the internal space 1nto an
insulating oil accommodation space and a gas collection space,
the connection part may be provided on the insulating o1l

accomrmodation space side, and the gas collection space may be

Page 4



provided on the sensor installation part side.

10018] The apparatus may further include: a valve member coupled to the casing of
the transformer to connect the casing of the transformer and the connection part, and

adjusting a flow rate of insulating oil introduced into the insulating oil accommodation space.

[0019] The connection part and the sensor installation part may be provided on both
ends of the body, and the separator installation part may have a pipe form branched from
one side of the body.

[0020] The apparatus may further include: a cover member installed at an end of the

separator installation part and supporting the separator inserted into the internal space.

[0021] The separator installation part may be provided in a direction opposite to the

connection part in the body.

[0022] The sensor installation part may hermetically seal the internal space when the

gas sensor is separated.

[0023] According to another aspect of the present disclosure, an oil immersed
transformer may include: a casing in which insulating oil is accommodated; a discharge
valve provided in the casing and discharging insulating oil; and the dissolved gas measuring
apparatus connected to an outlet of the discharge valve and receiving insulating oil stored

in the casing.

[0023a] According to a further aspect, the apparatus for measuring dissolved gas

comprises:

a body coupling to a casing of a transformer and having an internal space into which

an insulating oil stored in the transformer flows;

a separator installation part formed in a part of the internal space of the body;

a separator inserted into the separator installation part, blocking the insulating oil and

allowing only a gas dissolved in insulating oil to pass therethrough; and

a sensor installation part provided in the body, allowing a gas sensor measuring

dissolved gas separated by the separator to be installed therein,

5
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wherein only the separator is removably inserted into the separator installation part,

or only the gas sensor is removably installed on the sensor installation part,

the separator which blocks the insulating oil and allows only a dissolved gas dissolved

in the insulating oil to pass therethrough is not disposed to the sensor installation part,

the separator partitions the internal space into an insulating oil accommodation space

and a gas collection space,

the separator has a rectangular parallelepiped shape or a cylindrical shape with both

ends sealed so that at least two layers are arranged in the oil passage space leading from

the insulating oil accommodation space to the gas collection space,

the separator installation part is disposed at the lower end of the gas collection space,

and

a step is formed in a portion linking the separator installation part to the gas collection

space.

[0023b] According to a further aspect, an oil immersed transformer is provided

which comprises
a casing in which insulating oil is accommodated,;
a discharge valve provided in the casing and discharging insulating olil; and

a dissolved gas measuring apparatus connected to an outlet of the discharge valve

and receiving insulating oil stored in the casing and comprising a body coupled to a casing

of transformer and having an internal space into which an insulating oil stored in the

transformer flows:

a separator installation part formed in a part of the internal space of the body;

a separator inserted into the separator installation part, blocking the insulating oil and

allowing only a gas dissolved in insulating oil to pass therethrough, ana

a sensor installation part provided in the body, allowing a gas sensor measuring

dissolved gas separated by the separator to be installed therein;

Ha
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wherein only the separator is removably inserted into the separator installation part,

or only the gas sensor is removably installed on the sensor installation part

the separator which blocks the insulating oil and allows only a gas dissolved In

insulating oil to pass therethrough is not disposed in the sensor installation part,

the separator partitions the internal space into an insulating oil accommodation space

and a gas collection space,

the separator has a rectangular parallelepiped shape or a cylindrical shape with both
ends sealed so that at least two layers are arranged in the oil passage space leading from

the insulating oil accommodation space to the gas collection shape,

the separator installation part is disposed at a lower end of the gas collection space,

and

a step is formed in a portion linking the separator installation part to the gas collection

space.

BRIEF DESCRIPTION OF DRAWINGS

ob
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[0024] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken 1n
con‘unctiocn with the accompanying drawings, 1n which:

FIG. 1 1s a side cross—-sectional view of an apparatus for

w |

measuring disso_ved gas according to an exemplary embodiment
in the presenl disclosure;
FIG. 2 1s a side cross~sectional view 1llustrating a state
inwhich a gas sensor is installed in the apparatus for measuring
10 dissclved gas 1llustrated 1in FIG. Z;
FIG. 3 1is an exploded perspectlive view of the apparatus
for measuring dissolved gas 1llustrated in FIG. 1; and

FIG. 4 is a side view of an o1l 1mmersed transformer

accordlng to an exerplary embodiment 1n the present disclosure.

DETAILED DESCRIPTION

[0025] Hereinafter, embodimentsof the present disclosurewill
be described as follows with reference to the attached drawlings.

20) [0026] The present disclosure may, however, be exemplified 1n
many different forms and should not be construed as being

lirited to the specific embodiments set forth hereain. Rather,
these embodiments are prcvided so that this disclosure will be
thorough and comolete, and will fully convey the scope of the

25 disclosure to those skilled in tThe art.
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[0027] Throughout the specification, 1t will be understood
that wnen an element, such as a layer, reglion or wafer

(substrate), 1s referred to as being “on,’” “connected to,” or

WA rr

“coupled to” another element, 1t can be directly “or,
“connected to,” or “cocupled to” Lhe olher element or other
clements 1ntervening therebetween may be present. In contrast,
when an element 1s referred to as being “directly on,” “directly
connected to,” or “directly coupled to” arother element, there

may be no elements or lavers lntervening therebetween. Like

namerals refer tc like elements throughout. As used herein,

the term “and/or” i1ncludes any and all combinations of one or
more of the assoclated listed 1tems.

[0028] It will be apparent that though the terms fi1rst, second,

third, etc. may be used herein to descripe various members,

components, reglons, lavers and/or secticns, these members,

components, regions, layvers and/or sections should not be

Ilimited by these terms. These terms are on.y used tO

distinguish one mcmbecr, componcnt, rcgilion, laycr or section
from another region, laver or section. Thus, a first member,

component, recion, layer or secticn discussed below could be

termed a second memoer, component, region, layer or section
wlithout departing from the teachings o¢f the exemplary
embodliments.

[0029] Sratially relative terms, such as “above,” “uoper,”

7

"pelow,” and “lower” and the like, may be used herein for ease
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of description to describe one element’s relationship to
another element(s) as shown in the figures. It will be
understood that the spatially relative terms are 1ntended to
encompass different orientations of the device 1n use oOr
operation in addition to the oricntationdepicted 1n the figures.
For example, 1f the device in the figures 1s turned over,
elernents described as “above,” or “upper” other elements would
then be oriented “below,” or “lower” the other elements Or
features. Thus, the term “above” can encompass both the abocve
and below orientations depending on a particular direction of
the figures. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein may be interpreted according.y.
'0030] The terminology used hecrein 1s for describling
particular‘embodimentscnﬂg/and.isrun;intendedfbakxslimiting
of the present disclosure. As used herein, the singular frorms
“a,” “an,” and “the” are intended to include the plural forms

as well, unless the context clearly indicates otherwise. It

wil_. be further understcod —hat the terms “comprises,” and/or
“comprising” wher used in this specificaticn, specify tne
prescnce of stated features, 1ntegers, steps, operations,
members, elements, and/or groups thereof, but do not preclude
the presence or addition of one or more other features, 1ntegers,
steps, operations, members, elements, and/or groups thereof.

[0031] Hereinafter, embcdiments of the present disclosure will

Page B
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be described with reference to schematic views illustrating
embodiments of the present disclosure. In the drawings, for
exanple, due to mantufacturing technigques and/or tolerances,
modifications of the shape shown may be estimated. Thus,
erbodiments of the present disclosure should not be construed
as being limited to the particular shapes of regions shown
herein, for examp.e, to i1nclude a change in shape results In
manufacturing, The following embodiments may also Dbe
cecnsTtituted by one or a combination thereof.

[0032] Thc contents of the present disclosure describec below
may have a variety of configurations and propose only a required
cecnfiguration herein, but are not limited thereto.

[0033] First, an apparatus for measuring dissolved gas
according to an exemplary embodiment 1n the present disclosurc
will be described with reference to FIGS. 1 through 3.
[0034] As illustrated in FIGS. 1 through 3, an apparatus 100
for measuring dissolved gas according tTo an exemplary
embodiment in the present disclosure may 1nclude a body 110,
a separator 120, a separator 1lnsta.lation part 1106, a sensor
installation part 118, a connection part 1.4, and a va_ve member
120,

[0035] The body 110 may be configured as a member having a pipe
shape having an internal space. A shape and a structure of the
body 110 are not parctcicularly limited.

[0036] The separator 120 1s configured to block 1nsulating o1l

Page 9
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and allow only a dissolved gas dissolved in insulating o1l to
pass therethrough. The separator 120 1s not particularly
limited and any existing filter may be used as long as 1t can
separate 011 and a gas.

[0037] The separator 120 may be inserted 1into an internal space
of the body 110 through the separator installation part 116 (to
bhe describecd hereinafter) and removed therefrom.

[0038] In an exemplary embodiment, as illustrated in FIGS. 1
through 3, the separator 120 may have a rectangular
parallelepipced shape or a cylindrical shape with both ends
closed so that the separator 120 may be easily inserted into
or removed from —he scparator installation part 1lle¢, and may
be disposed as two-fold separator in a flow channel to dually
perform Ziltering. However, the present disclosure 1s not
limited thereto and the separator 12C may have a plate shape.
[0039] The separator 120 may partition an 1internal space of
the body 110 into an insulating oil accommodation space 111 and
a gas collection space 112. Here, insulating oil stored within
a transformermay flow to the insulating oil accommodation space
111 and may be accommodated therein, and a gas dissolved 1n the
insulating oil stored in the insulating oil accocmmodation space
111 may be separated by the separator 120 and collected 1n the
gas collection space 11Z.

[0040] The separator irsta_lation part 116 1is provided 1n the

body 110, and has a structure in which the separator lZ0 may

"age 10
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be 1nstalled.

[0041] In an exemplary embodiment, the separator 1nstallation
part 116 may nave a plipe shape branched from one side of the
body 110, and an end thereof may be open (form an opening, to
allow the separator 120 to be inserted or removed therethrough.
[0042] A cover member 125 may be 1nstalled at the end of the
separator installation part 116 in order to hermetically seal
the openinc tc prevent leakage of a dissolved gas through the
opening.

[0043] The cover member 125 mayv hermetically seal the end of
the separator 1nstallation part 116 arnd support the separator
120 1in such a manner that Lhe separator 120 disposed 1in the
internal space from beinc released from a regular position.
[0044] Fcr example, the cover mempber 125 may be threaced at

an end of the separator installation part 116 so as to adapt

to a.low the separator 120 to have various shapes and sizes,
but the present disclosure 1s not limited thereto.

[0045] In an exemplary embodiment, the separator installation

part 116 may be provided 1n such a manner that an end thereof
1S horizonzal or at least sloped 1n a direction opposite to the
conrect.ion part 114 (to be described hereinafter) of the body
110, that 1s, 1n an outward direction of a casing 210 of the
trarsformer. Such a structure 1s advantageous 1n that a user
may remove the ccver member 125 Zrom the separator 1nstallation

part 116 because the cover member 125 s disposed 1n an outward

Page 11
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direction of the casing 210 of the transformer.

[0046] Alsoc, inan1exemp1aryemﬁmmﬁﬁmmmg‘asillustratedjleIG.
1, the separatcr installation part 116 may extend downwardly.
[0047] Through such a structure, an 1nternal space of the
separator installation part 116 may be disposed below the gas
collection space 112, and a step may be formed in a portion
linking the separator installation part 116 to tne gas
co.lection space 11Z2.

[0048] The structure of the separator installation part 116
may allow a small amount oZ oil leaked through the separator
120 or a periphery of the separator 120 to gather within the
separator installation part 116, without flowing toward the
sensor installation part 118, when the separaltor 120 1s aged
or wnhnen installation of tne separator 120 1s unstable.
r0049] The scnsor installation part 118 may be provided i1n the
body 110, anc configured to allow a gas sensor 10 measuring
dissolved gas separated by the separator 120 to be installed

on the senscor installation part 118.
[0050] In an exemplary embodiment, the sensor lnstallation

part 118 may be provided at an end ol the body 110 to allow the

gas sensor _0 to be casily 1installed.

[0051] Also, the sensor installation part 118 mnay be configured
as a joint having compatibility allowing various types ol gas
sensors 10 to be 1installed thereon.

[0052] The sensor installation part 118 may be configured to

Page 12
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hermetically seal the gas collection space 112 so that a
dissolved gas stored in the gas collection space 112 may not
be leaked out when the gas scnsor 10 1s separated.

[0053] The connection part 114 mway be provided 1n the body 12C
and enable the body 110 to be directly or i1ndirectly connected
to —he casing 210 of the —ransformer. Through the connection
part 114, a partial amount of 1nsulating o1l within the
transfcrmer may flow to be accommodated in the insulating oill
accommcdation space 111.

[0054] As 1llustrated in FIGS. 1 through 3, 1n arn exemplary
erbodiment, the connection part 114 and the sensor installation
part 118 may be provided on both ends of the body 110, kut the
present disclosure is not limitec to such a configuration.
[0055] The valve member 130 may be ccupled to the casing 210
of the transformer to connect the casing 210 cf the transformer
and the connectionpart 114, and adjust a flow rate of 1nsulating
o1l introduced into the insulating ol1l accommodation space 111.
(0056] The valve member 130 may be configured as a discharge
valve discharging insulating o1l from an interior of the
transformer, but the present disclosure 1s not limited thereto
and the valve member 130 may be separately proviced on the casing
210 of the transformer in order to measure a dissolveo gas.
[0057] In the apparatus for measuring dissolved gas accordlng
to an exemplary embocdiment of the present disclosure, the

separator installation part 116 and the sensor i1nsta_lation
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part 1.8 are separately provided 1n the body 210, and thus, the
separator 120 and the gas sensor 10 may be 1ndependently
installed 1n and separated from the body 110.

[0058] Thus, a user may 1independently replace the separator
120 and the gas sensor 10, andnay easlly measure various Types
of gases by applying various gas sensors 10 to the single
separator 120,

[0059] Also, in the apparatus 100 for measuring dissolved gas
according to an exemplary embodiment of the present disclosure,
1f necessary, the separator 120 and the cover may be removed
to allow the body 120 to form an insulating o1l discharge flow
channel and the wvalve member 130 to form an insulating o1l
discharge valve.

[0060] Hereinafter, an o1l 1mmersed transformer 200 according
to an exemplary enbodiment of the present disclosure will be
described with reference to FIG. 4.

(0061] As i1llustrated in FIG. 4, an o011 l1mmersed transformer
200 according to an exemplary embodiment of the present
disclosurc may include a casing 2.0 1n which insulating o1l 1s
accommodated, a discharge valve provided 1n the casing 210 to
discharge i1nsulating oil, and a dissolved gas measuring
apparatus 100 conrected to an outlet of the discharge valve to
recelve 1rsulating ©01. stored 1n the casing Z210.

(0062] Here, the dissolved cas measuring apparatus 100 1s

substantially the same as the apparatus 100 for measuring
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disso_ved gas according to an exemplary embodiment of the
present disclosure described abcve with reference to FIGS. 1
through 3, and thus, a detailed description of comwrponents
thereof will be omitzed.

[0063] Also, the discharge valve may be realized as tThe valve
member 130 included in the dissolved gas measuring apparatus
100 according to an exemplary embodiment of the present
disclosure.

[0064] In th-s manner, since the dissolved gas measuring
apparatus 100 1s irntegrally provided on the casing 210 and
various gas sensors 10 may be 1nstalled 1n the sensor
1nstallation part 118 of the dissolved gas measuring apparatus
100 to perform gas measurement, the oil immersed transformer
20 has exce_lent compatibility with respect to various gas
sensors 10.

[0065] As set forth above, according to anexemplary embodiment
1n the present disclosure, a gas sensor may be manufactured to
be standardized and excellent compatibility with respect to
various types of gas sensors may be provided.

[0066] Also, according to an exemplary embodliment -n the
present disclosure, owilng to the structural characteristics of
Lhe separator Installat.on part and the sensor installation
part which arc 1independently formed, 1n the event of 011 leakage
due to an aged separator and unstable 1nstallation of 3

separator, cil 1s prevented from flowing to a gas sensor.
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[0067] While exemplary embodiments have Dbeen shown and
described above, 1t wil. be apparent to those skilled 1in the
art that modifications and variations could be made without
devarting from the scope of the present invention as defined

by the appended cla-ms.
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CLAIMS

1. An apparatus for measuring dissolved gas, the apparatus comprising:

a body coupling to a casing of a transformer and having an internal space into which

an insulating oil stored in the transformer flows;

a separator installation part formed in a part of the internal space of the body;

a separator inserted into the separator installation part, blocking the insulating oil ana

allowing only a gas dissolved in insulating oil to pass therethrough; and

a sensor installation part provided in the body, allowing a gas sensor measuring
dissolved gas separated by the separator to be installed therein,

wherein only the separator is removably inserted into the separator installation part,

or only the gas sensor is removably installed on the sensor installation part,

the separator which blocks the insulating oil and allows only a dissolved gas dissolved

in the insulating oil to pass therethrough is not disposed to the sensor installation part,

the separator partitions the internal space into an insulating oil accommodation space

and a gas collection space,

the separator has a rectangular parallelepiped shape or a cylindrical shape with both
ends sealed so that at least two layers are arranged in the oil passage space leading from

the insulating oil accommodation space to the gas collection space,

the separator installation part is disposed at the lower end of the gas collection space,

and

a step is formed in a portion linking the separator installation part to the gas collection
space.
2. The apparatus of claim 1, further comprising a connection part provided in the body

and connecting the body to a casing of a transformer.

3. The apparatus of claim 2, wherein

the connection part is provided on the insulating oil accommodation space side, and

17
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the gas collection space Is provided on the sensor installation part side.

4. The apparatus of claim 3, further comprising a valve member coupled to the casing

of the transformer to connect the casing of the transformer and the connection part, and

adjusting a flow rate of insulating oil introduced into the insulating oil accommodation space.

5. The apparatus of claim 2, wherein

the connection part and the sensor installation part are provided on both ends of the

body, and

the separator installation part has a pipe form branched from one side of the body.

6. The apparatus of claim. 5, further comprising a cover member installed at an end of

the separator installation part and supporting the separator inserted into the internal space.

7. The apparatus of claim 5, wherein the separator installation part is provided in a
direction opposite to the connection part in the body.

8. The apparatus of claim 1, wherein the sensor installation part hermetically seals the
internal space when the gas sensor is separated.
9. An oil immersed transformer comprising:

a casing in which insulating olil is accommodated;

a discharge valve provided in the casing and discharging insulating oil; and

a dissolved gas measuring apparatus connected to an outlet of the discharge valve
and receiving insulating oil stored in the casing and comprising a body coupled to a casing
of transformer and having an internal space into which an insulating oil stored in the

transformer flows;
a separator installation part formed in a part of the internal space of the body;

a separator inserted into the separator installation part, blocking the insulating oil and
allowing only a gas dissolved in insulating oil to pass therethrough, and

a sensor installation part provided in the body, allowing a gas sensor measuring

dissolved gas separated by the separator to be installed therein;

18
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wherein only the separator is removably inserted into the separator installation part,

or only the gas sensor is removably installed on the sensor installation part

the separator which blocks the insulating oil and allows only a gas dissolved in

insulating oil to pass therethrough is not disposed in the sensor installation part,

the separator partitions the internal space into an insulating oil accommodation space

and a gas collection space,

the separator has a rectangular parallelepiped shape or a cylindrical shape with both
ends sealed so that at least two layers are arranged in the oil passage space leading from

the insulating oil accommodation space to the gas collection shape,

the separator installation part is disposed at a lower end of the gas collection space,

and

a step is formed in a portion linking the separator installation part to the gas collection
space.
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