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SUPERCONDUCTING CABLE AND LIQUEFIED NATURAL GAS TRNSPORTATION
SYSTEM

TECHNICAL FIELD
[0001] The present disclosure relates to a superatiimg cable and a liquefied natural

gas transportation system.

BACKGROUND ART
[0002] A superconducting cable whose conductorss@erconducting cable wire, which
becomes superconducting at an extremely low tertyrerahas been commercialized as a
cable capable of transmitting high current with Bmbpss. To maintain the
superconductivity of a superconducting material, it necessary to maintain the
superconducting material at an extremely low temmjpee.

Patent Documents 1 and 2 disclose a superconductible which reduces heat leak
from outside by cooling a superconducting matemndah a cooling medium such as liquid
nitrogen flowing around the superconducting mateaad forming a vacuum space (vacuum

layer) filled with a heat insulating layer aroume tsuperconducting material.

Citation List

Patent Literature

[0003]

Patent Document 1: JP2006-066382A
Patent Document 2: JP2015-153590A

SUMMARY
Problems to be Solved
[0004] Thermal load of a superconducting cablessia of AC loss of a superconducting

material and heat leak from outside. While AC lossurs only when power is supplied,
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heat leak is occurring on a constant basis, antl lral can be reduced by increasing the
vacuum degree of the vacuum layer. The vacuumr lssy@acuumed in advance with a

vacuum pump, and the vacuum pump is detached upstallation of the superconducting

cable.

However, after using the superconducting cableafdong period of time, outgas is
discharged from the heat insulating pipe of theestpnducting cable, and the vacuum degree
decreases. If the vacuum degree decreases, thdeh&aamount increases considerably,
which makes it necessary to perform complicatechteaance such as regular vacuuming.
[0005] In view of the above problem, an object ado@y to an embodiment is to make it
unnecessary to perform complicated maintenance ascklacuuming to suppress heat leak

into a superconducting cable.

Solution to the Problems
[0006] (1) A superconducting cable according tcearbodiment includes: an outer tube;
an inner tube disposed inside the outer tube; @ portion which is disposed inside the inner
tube and which includes a former and a supercoimduechember disposed on an outer
periphery of the former; and a first heat insulgtiayer disposed on an outer periphery of the
outer tube. An inside of the inner tube is fillwdh a cooling medium, and a space formed
between the outer tube and the inner tube is fillgl a liquefied natural gas.
[0007] With the above configuration (1), the coglimedium filling the inside of the
inner tube cools the core portion, and the spacedd between the outer tube and the inner
tube is filled with liquefied natural gas having extremely low temperature, and thus it is
possible to reduce the heat leak amount to the porgon considerably. Thus, it is no
longer necessary to provide a heat insulating strady forming a vacuum layer, and thus it
is no longer necessary to perform maintenance asicegular vacuuming.

Further, since existing liquefied natural gassed) which has been widely used as an
energy source, it is unnecessary to provide a gexfator for cooling natural gas.

Furthermore, the first heat insulating layer diggbsn the outer periphery of the outer tube
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may be provided by diverting a heat insulating taysed to keep liquefied natural gas cool,
which makes it possible to reduce the costs.

Furthermore, by reducing the heat leak amour, gossible to reduce the refrigerating
performance for cooling the cooling medium thatirsulated in the superconducting cable as
much as the reduced heat leak amount, and it isiljesto reduce the amount of cooling
medium that circulates the superconducting cable.

Further, by reducing the circulation amount of loap medium, it is possible to reduce
the costs of the cooling system including a coofimggdium circulation pump.

[0008] (2) In an embodiment, in the above configora(1), the core portion includes an
electric insulating layer disposed on an outerpgteny of the superconducting member.

With the above configuration (2), the electriculading layer is disposed on the outer
periphery of the superconducting member, and tlyeitab possible to suppress generation of
partial discharge from the superconducting memdosd, to suppress a decrease in the energy
consumption efficiency.

[0009] (3) In an embodiment, in the above configjora (1) or (2), the superconducting
cable further includes a second heat insulatingrlaisposed on an outer periphery of the
inner tube.

With the above configuration (3), by providing teecond heat insulating layer on the
outer periphery of the inner tube, it is possibléurther suppress heat leak into the inner tube.
[0010] (4) In an embodiment, in any one of the abowenfigurations (1) to (3), the inner
tube consists of a single inner tube, and is dsghasside the outer tube concentrically with
the outer tube.

With the above configuration (4), by providingiagle inner tube inside the outer tube
so as to be concentric with the outer tube, itassgble to simplify the configuration of the
inner tube.

[0011] (5) In an embodiment, in the above configora(4), the core portion includes an
electric insulating layer disposed on an outergbesiy of the superconducting member, and a

plurality of superconducting members and a pluraditelectric insulating layers are disposed
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on an outer periphery of the former alternatelyngla radial direction of the former.

With the above configuration (5), the core portean be applied to direct transmission
(bipolar transmission) or three-phase alternatestrassion of a relatively small capacity, and
the core portion can be reduced in size. Accolgirigis possible to reduce the diameter of
the superconducting cable.

[0012] (6) In an embodiment, in the above configora(4), a plurality of core portions
are disposed inside the inner tube, and the ptyrafi core portions are arranged along an
axial direction of the inner tube.

With the above configuration (6), the plurality ajre portions are disposed in a single
inner tube, and thereby it is possible to obtaguperconducting cable that can be applied to
direct power transmission (bipolar transmissionyl dhree-phase AC transmission, while
simplifying the configuration of the supercondugtirable.

[0013] (7) In an embodiment, in any one of the aboonfigurations (1) to (3), a plurality
of inner tubes are disposed inside the outer tabé,the plurality of inner tubes are arranged
along an axial direction of the outer tube.

With the above configuration (7), the plurality ioiner tubes are disposed inside the
outer tube, and thereby it is possible to obtasuerconducting cable that can be applied to
direct power transmission (bipolar transmissiond ¢ree-phase AC transmission of a large
capacity.

[0014] (8) In an embodiment, in the above configora(7), the core portion is disposed
inside each of the plurality of inner tubes.

With the above configuration (8), the plurality asre portions are disposed inside the
plurality of inner tubes, and thereby it is possity obtain a superconducting cable that can
be applied to direct power transmission (bipolaanémission) and three-phase AC
transmission of a large capacity.

[0015] (9) In an embodiment, in any one of the abawnfigurations (1) to (8), the
cooling medium is liquid nitrogen.

The temperature of liquefied natural gas is appmately minus 160 °C at a normal
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pressure, and the temperature of liquid nitrogenirsus 196 °C at a normal pressure. Thus,
by filling the outer side of the liquid nitrogen tvithe liquefied natural gas, it is possible to
reduce the temperature difference between thedligquirogen and the outside air, thus
reducing heat leak from outside. Furthermore,ubhogasification of the liquefied natural
gas, the liquefied natural gas absorbs heat thatlitfuid nitrogen receives from the
superconducting material, and thereby it is posstbl suppress a temperature increase of
liquid nitrogen.
[0016] (10) A liquefied natural gas transportatisystem according to an embodiment
includes: the superconducting cable according yoare of the above (1) to (9); a liquefied
natural gas supply source disposed on a first @ &f the superconducting cable; a first
pipe disposed between the liquefied natural gaplggource and a space formed between the
outer tube and the inner tube of the supercondycble; a consumer disposed on a second
end side of the superconducting cable; and a segipeddisposed between the space and the
consumer. The liquefied natural gas transportasgstem is configured to transport a
liquefied natural gas to the consumer from thedfopd natural gas supply source, via the
superconducting cable.
[0017] With the above configuration (10), with tbetside of the cooling medium for
cooling the core portion being filled with the ligfied natural gas having an extremely low
temperature, it is possible to reduce the heat &akunt to the core portion considerably.
Thus, it is no longer necessary to provide a heslating structure by forming a vacuum
layer, and thus it is no longer necessary to perforaintenance such as regular vacuuming.
Further, liquefied natural gas that has gasifiéer absorbing leakage heat from outside
is sent to a consumer on the terminating end okpartation, and can be used directly as an
energy source at the consumer. Thus, it is passibl improve energy consumption

efficiency.

Advantageous Effects

[0018] According to an embodiment, to suppress heslt into a superconducting cable,
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it is no longer necessary to perform complicatednteaance such as vacuuming. Further,
by utilizing liquefied natural gas, which is an stiig cold source, it is possible to improve
energy consumption efficiency, and to perform tpamtation of liquefied natural gas at the

same time.

BRIEF DESCRIPTION OF DRAWINGS
[0019] FIG. 1 is a system diagram including a pértross section, showing a liquefied
natural gas transportation system that includesi@ersonducting cable according to an
embodiment.

FIG. 2 is a lateral cross-sectional view of a sopeducting cable according to an
embodiment.

FIG. 3 is a lateral cross-sectional view of a sopeducting cable according to an
embodiment.

FIG. 4 is a lateral cross-sectional view of a sapeducting cable according to an

embodiment.

DETAILED DESCRIPTION

[0020] Embodiments of the present invention willwnde described in detail with
reference to the accompanying drawings. It isnidésl, however, that unless particularly
specified, dimensions, materials, shapes, relagusitions and the like of components
described in the embodiments shall be interpresetustrative only and not intended to limit
the scope of the present invention.

For instance, an expression of relative or absamntangement such as “in a direction”,
“along a direction”, “parallel”, “orthogonal”, “ceared”, “concentric” and “coaxial” shall not
be construed as indicating only the arrangemeiat #trict literal sense, but also includes a
state where the arrangement is relatively displéged tolerance, or by an angle or a distance
whereby it is possible to achieve the same function

For instance, an expression of an equal state asclsame” “equal” and “uniform”
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shall not be construed as indicating only the statehich the feature is strictly equal, but
also includes a state in which there is a toleram@edifference that can still achieve the same
function.

Further, for instance, an expression of a shamdh @8 a rectangular shape or a
cylindrical shape shall not be construed as only geometrically strict shape, but also
includes a shape with unevenness or chamfered rsowithin the range in which the same
effect can be achieved.

On the other hand, an expression such as “confiptiselude”, “have”, “contain” and
“constitute” are not intended to be exclusive dfestcomponents.

[0021] FIGs. 1 to 4 show a superconducting cabl¢10®, 10B, 10C, 10D) according to
some embodiments.

In FIGs. 1 to 4, the superconducting cable 10 d&akial-tube structure including an
outer tube 12 and an inner tube 14 disposed ib&leuter tube 12. A core portion 20 (20a,
20b, 20c) is disposed inside the inner tube 14 thadore portion 20 (20a, 20b, 20c) includes
a former (wire core) 16 and a superconducting merBealisposed on the outer periphery of
the former 16. A heat insulating layer 22 (firehinsulating layer) is disposed on the outer
periphery of the outer tube 12. The inside of itmeer tube 14 is filled with a cooling
medium 'r'.  The space formed between the outer izband the inner tube 14 is filled with
liquefied natural gas LNG.

[0022] With the above configuration, the insidetbé inner tube 14 is filled with the
cooling medium 'r' and the space formed betweerother tube 12 and the inner tube 14 is
filled with liquefied natural gas LNG having an exnely low temperature, and thereby it is
possible to reduce the heat leak amount to the poriéon 20 considerably. Thus, it is no
longer necessary to provide a heat insulating strady forming a vacuum layer, and thus it
is no longer necessary to perform maintenance asicegular vacuuming.

Further, since existing liquefied natural gassed) which has been widely used as an
energy source, it is unnecessary to provide a gexfator for cooling natural gas.

Furthermore, the heat insulating layer 22 dispasethe outer periphery of the outer tube 12



10

15

20

25

18MA-01SG_specification

may be provided by diverting a heat insulating taysed to keep liquefied natural gas cool
(e.g. rigid polyurethane form, glass wool, etc hjetr makes it possible to reduce the costs.
[0023] Furthermore, by reducing the heat leak arhoiinis possible to reduce the
refrigerating performance for cooling the coolingedium 'r' that is circulated in the
superconducting cable 10 as much as the reducddldsaamount, and it is possible to
reduce the amount of cooling medium that circul#tessuperconducting cable 10.

Further, by reducing the circulation amount of loap medium, it is possible to reduce
the costs of the cooling system of the cooling medir including a cooling medium
circulation pump.

[0024] In an embodiment, as shown in FIGs. 1 tdh&, core portion 20 includes an
electric insulating layer 24 disposed on the op&iphery of the superconducting member 18.

According to this embodiment, with the electrisutating layer 24 disposed on the
outer periphery of the superconducting member tL& possible to suppress generation of
partial discharge from the superconducting memi&rahd to suppress a decrease in the
energy consumption efficiency of the supercondgctiable 10.

Further, normally, an electric insulating layerdisposed also between the former 16
and the superconducting member 18. The elecidating layer is not shown in FIGs. 1 to
4.

[0025] In an embodiment, as shown in FIGs. 1 ta #igat insulating layer 26 (26a, 26b,
26c¢) (second heat insulating layer) is disposetherouter periphery of the inner tube 14 (14a,
14b, 14c). As the heat insulating layer 26, a tetgd body of polyethylene film can be
used.

According to this embodiment, by providing the theaulating layer 26 (26a to 26c¢) on
the outer periphery of the inner tube 14 (14a tv),lidis possible to further suppress heat leak
into the inner tube.

[0026] In an embodiment, as shown in FIG. 1, thenfr 16 may be a solid member.
Alternatively, the former may have a pipe shapeengha hollow section 28 is formed inside

as shown by two-dotted line. The hollow sectiona®2& pipe-shaped former can also be



10

15

20

25

18MA-01SG_specification

used as a flow passage of cooling medium.

In an embodiment, if the former 16 is to be usestaly as a support member for the
superconducting member 18, the former 16 may beenod@ non-conductive material such
as resin. If the former 16 is to have a functisragbranch path of electric current in case of
malfunction, the former 16 may be made of a norpwiductive metal material such as
copper and aluminum.

Further, as a solid former 16, a plurality of nheteres having an insulating coating
such as enamel may be bound together.

[0027] In an embodiment, as in the superconduataige 10 (10A, 10B) shown in FIGs.
1 and 2, the inner tube 14 includes a single itueg, and the single inner tube 14 is disposed
concentrically with the outer tube 12, inside thieo tube 12.

The superconducting cable 10 (10A) shown in Fi@cludes a single core portion 20
having one former 16 and one superconducting merderside one inner tube 14.

The superconducting cable 10 (10B) shown in Fl@éacludes a single core portion 20
having one former 16 and a plurality of supercouitigcmembers 18 inside one inner tube 14.
[0028] According to these embodiments, by providangingle inner tube 14 inside the
outer tube 12 so as to be concentric with the outbe 12, it is possible to simplify the
configuration of the inner tube 14. According listembodiment, in the superconducting
cable 10 (10A) shown in FIG. 1, the core portion 285 a single-layer superconducting
member 18, and can be used for direct power traassom (unipolar transmission).

In the superconducting cable 10 (10B) shown in. RlGhe core portion 20 has a three-
layer superconducting member 18 (18a, 18b, 18a), @an be used for three-phase AC
transmission.

Further, in a case where the core portion 20 hamdayer superconducting member 18,
it can be used for direct power transmission (laiptlansmission).

[0029] In an embodiment, as in the superconduatadge 10 (10B) shown in FIG. 2, the
core portion includes a plurality of electric cooting members 18 (18a, 18b, 18c) and a

plurality of electric insulating layers 24 disposed the outer periphery of the former 16,
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alternately along the radial direction of the forrié.

According to this embodiment, the core portionca® be applied to direct transmission
(bipolar transmission) or three-phase alternatestrassion of a relatively small capacity, and
the core portion 20 can be reduced in size. Adnghy it is possible to reduce the diameter
of the superconducting cable 10.

In the superconducting cable 10 (10B) shown in RlGhe core portion 20 has a three-
layer superconducting member 18 (18a, 18b, 18d),tlns can be used for three-phase AC
transmission.

[0030] In an embodiment, like the superconductiaigle 10 (10C, 10D) shown in FIGs. 3
and 4, a plurality of core portions 20 (20a, 20k;)2are disposed inside the inner tube 14, and
the plurality of core portions 20 (20a to 20c) amanged along the axial direction of the inner
tube 14. In these embodiments, the plurality okgamortions 20 (20a, 20b, 20c) including
the former 16 and the superconducting material 8 disposed independently from one
another.

The superconducting cable 10 (10C) shown in Fli@cRides, inside a single inner tube
14, three independent core portions 20 (20a to @8ch of which includes a former 16 and a
superconducting material 18.

[0031] According to this embodiment, the pluraldf core portions 20 (20a to 20c) are
disposed in a single inner tube 14, and therelsygbssible to obtain a superconducting cable
that can be applied to direct power transmissiopof{ar transmission) and three-phase AC
transmission, while simplifying the configuratiohtbe superconducting cable 10.

[0032] In an embodiment, like the superconductiaple 10 (10D) shown in FIG. 4, a
plurality of inner tubes 14 (14a, 14b, 14c) arepdsed inside the outer tube 12, and the
plurality of inner tubes 14 (14a, 14b, 14c) areaaged along the axial direction of the outer
tube 12.

According to this embodiment, with the pluralitiyioner tubes 14 (14a to 14c) disposed
inside the outer tube 12, it is possible to obtasuperconducting cable that can be applied to

direct power transmission (bipolar transmissiond ¢ree-phase AC transmission of a large

-10 -
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capacity.

[0033] In an embodiment, like the superconductiadple 10 (10D) shown in FIG. 4,
independent core portions 20 (20a to 20c) are desppanside the plurality of inner tubes 14
(14a, 14b, 14c), respectively.

The superconducting cable 10 (10D) shown in FIGacudes, inside each of the three
inner tubes 14 (14a to 14c), a single independer& portion 20 including a former 16 and a
superconducting material 18.

According to this embodiment, with the independeate portions 20 (20a to 20c)
disposed inside the inner tubes 14 respectively,dbssible to obtain a superconducting cable
that can be applied to direct power transmissiopofar transmission) and three-phase AC
transmission of a large capacity.

[0034] In an embodiment, like the superconductiable 10 (10D) shown in FIG. 4, heat
insulating layers 26 (26a to 26¢) are disposedhenouter periphery of the plurality of inner
tubes 14 (14a, 14b, 14c), respectively. Accorginglis possible to suppress heat leak into
each inner tube even further.

[0035] In an embodiment, like the superconductiaigle 10 (10A to 10D) shown in FIGs.
1 to 4, liquid nitrogen is filled inside the inneibe 14 as a cooling medium 'r'.

The temperature of liquefied natural gas LNG ipragimately minus 160 °C at a
normal pressure, and the temperature of liquicdgén is minus 196 °C at a normal pressure.
Thus, by filling the outer side of the liquid nigren with the liquefied natural gas LNG, it is
possible to reduce the temperature difference kmivtiee liquid nitrogen and the outside air,
thus reducing heat leak from outside. Furthermthepugh gasification of the liquefied
natural gas, the liquefied natural gas absorbs tiedtthe liquid nitrogen receives from the
superconducting material 18, and thereby it is iptssgo suppress a temperature increase of
liquid nitrogen.

[0036] As shown in FIG. 1, the liquefied naturasdgeansportation system 30 according to
an embodiment is a transportation system that piaiss liquefied natural gas by utilizing the

superconducting cable 10 (10A to 10D).

-11 -
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In FIG. 1, a liquefied natural gas supply sour2as3disposed on the first end side of the
superconducting cable 10, and a pipe 34 (first)pgmnnecting the liquefied natural gas
supply source 32 and a space formed between tlee e 12 and the inner tube 14 of the
superconducting cable 10 is provided.

Furthermore, a consumer 36 is disposed on thendeegnd side of the superconducting
cable 10, and a pipe 38 (second pipe) connectiegcttnsumer 36 and a space formed
between the outer tube 12 and the inner tube tdecduperconducting cable 10 is provided.
[0037] In the above configuration, liquefied natugas LNG is transported from the
liquefied natural gas supply source 32 to the coesB6 via the superconducting cable 10.

While being transported through the supercondgatatble 10, the liquefied natural gas
LNG absorbs leakage heat from inside of the supehecting cable 10, and thus it is possible
to maintain the inside of the inner tube 14 atxneenely low temperature.

[0038] With the above configuration, with the odtsiof the cooling medium 'r' for
cooling the core portion 20 being filled with thejuefied natural gas LNG having an
extremely low temperature, it is possible to redieeheat leak amount to the core portion 20
considerably. Thus, it is no longer necessary novide a heat insulating structure by
forming a vacuum layer, and thus it is no longecessary to perform maintenance such as
regular vacuuming.

Further, since existing liquefied natural gassedias a cold source, it is unnecessary to
provide a refrigerator for cooling natural gas. rtRarmore, the heat insulating layer 22
disposed on the outer periphery of the outer tubendy be a heat insulating material used to
keep liquefied natural gas cool, which makes itsgae to reduce the costs.

Further, liquefied natural gas that has gasifiger absorbing leakage heat from outside
is sent to a consumer on the terminating end okpartation, and can be used directly as an
energy source at the consumer. Thus, it is passibl improve energy consumption
efficiency.

[0039] In an embodiment, the liquefied natural gagply source 32 and the consumer 36

include a storage tank of liquefied natural gas.

-12 -
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In an embodiment, as shown in FIG. 1, the pumps4fisposed in the pipe 34, and the
liquefied natural gas LNG stored in the storagé t@inthe liquefied natural gas supply source
32 is transported by the pump 40 to the storagék tain the consumer 36 via the
superconducting cable 10. Natural gas that hasieghérom leakage heat from outside or
heat received from the cooling medium 'r' is disghd to the storage tank at the consumer 36,
and can be utilized directly as an energy source.

[0040] In an embodiment, as the cooling medium dri, extremely low-temperature
medium such as liquid helium, liquid hydrogen, #igdid oxygen can be used, besides liquid

nitrogen.

Industrial Applicability

[0041] According to an embodiment, it is possible suppress heat leak into a
superconducting cable with liquefied natural gasd anake it unnecessary to perform
complicated maintenance such as vacuuming. Furthewtilizing liquefied natural gas,

which is an existing cold source, it is possibleniprove energy consumption efficiency, and

to perform transportation of liquefied natural gashe same time.

Description of Reference Numeral

[0042]

10 (10A, 10B, 10C, 10D) Superconducting cable
12 Outer tube

14 (14a, 14b, 14c) Inner tube

16 Former

18 (18a, 18b, 18c) Superconducting member
20 (20a, 20b, 20c) Core portion

22 Heat insulating layer (first insulating layer)
24  Electric insulating layer

26 (26a, 26b, 26¢) Heat insulating layer (secorat lesulating layer)

-13 -
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28
30
32
34
36
38
40

Hollow section

Liguefied natural gas transportation system
Liquefied natural gas supply source

Pipe (first pipe)

Consumer

Pipe (second pipe)

Pump

LNG liquefied natural gas

r

Cooling medium

-14 -
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CLAIMS

1.  Asuperconducting cable, comprising:

an outer tube;

an inner tube disposed inside the outer tube;

a core portion which is disposed inside the irtube and which includes a former and a
superconducting member disposed on an outer peyigtfi¢he former; and

a first heat insulating layer disposed on an opégiphery of the outer tube,

wherein an inside of the inner tube is filled watltooling medium, and a space formed

between the outer tube and the inner tube is fillgl a liquefied natural gas.

2. The superconducting cable according to claim 1,
wherein the core portion includes an electric lasg layer disposed on an outer

periphery of the superconducting member.

3.  The superconducting cable according to claim24, o
further comprising a second heat insulating ladisposed on an outer periphery of the

inner tube.

4.  The superconducting cable according to any 6iéons 1 to 3,
wherein the inner tube consists of a single irtabe, and is disposed inside the outer

tube concentrically with the outer tube.

5.  The superconducting cable according to claim 4,

wherein the core portion includes an electric liasng layer disposed on an outer
periphery of the superconducting member, and

wherein a plurality of superconducting members anplurality of electric insulating

layers are disposed on an outer periphery of thedo alternately along a radial direction of

-15 -
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the former.

6. The superconducting cable according to claim 4,
wherein a plurality of core portions are disposeside the inner tube, and
wherein the plurality of core portions are arrahgéong an axial direction of the inner

tube.

7. The superconducting cable according to any ééaons 1 to 3,
wherein a plurality of inner tubes are disposesidi@ the outer tube, and the plurality of

inner tubes are arranged along an axial directidheoouter tube.

8. The superconducting cable according to claim 7,

wherein the core portion is disposed inside edi¢heoplurality of inner tubes.

9. The superconducting cable according to any ééaons 1 to 8,

wherein the cooling medium is liquid nitrogen.

10. Aliquefied natural gas transportation systeomprising:

the superconducting cable according to any orairhs 1 to 9;

a liquefied natural gas supply source disposed first end side of the superconducting
cable;

a first pipe disposed between the liquefied naigma supply source and a space formed
between the outer tube and the inner tube of thersonducting cable;

a consumer disposed on a second end side of peecsunducting cable; and

a second pipe disposed between the space andriberer,

wherein the liquefied natural gas transportatigatean is configured to transport a
liquefied natural gas to the consumer from thedfeed natural gas supply source, via the

superconducting cable.
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