[DESCRIPTION]

[TITLE OF INVENTION]

BLANKET INSTALLATION METHOD AND BLANKET UNIT

[Technical Field]

[0001]
The present invention relates to a blanket installation method and a blanket unit.
-Priority is claimed on Japanese Patent Application No. 2012-55912, filed March

13, 2012, the content of which is incorporated herein by reference.

[Background Art]

[0002]

In the related art, as a tank configured to store a cryogenic liquid such as liquefied
natural gas (LNG) or the like, a double shell structure tank constituted by an outer tank
and an inner tank is known. In such a double shell structure tank, granular perlite serving
as a cold insulation agent 1s filled in a space between the outer tank and the inner tank to
form a cold insulation layer (see Patent Document 1). In addition, in order to prevent
collapse of the inner tank due to a pressure difference between the outside (the cold
insulation layer) and the inside of the inner tank, a resilient blanket (hereinafter, simply
referred to as a blanket) is installed at a shell plate (an outer wall surface) of the inner
tank.

[Citation List]
[Patent Document]
[0003]
[Patent Document 1] Japanese Unexamined Patent Application, First Publication No.
S61-165097
[Summary of Invention]
[Technical Problem]
[0004]
In the related art, after assembly of the outer tank and the inner tank, a plurality of

anchor pins are attached to the shell plate of the inner tank, and the blanket is stuck and



fixed to these anchor pins. However, the anchor pin is frequently broken, dropped, or the
like during the fixing operation of the blanket, which necessitates repair operations, and
thus operation efficiency is decreased. In addition, since an attachment operation of the
anchor pin having a length of about 0.3 m to 0.4 m needs to be performed in a small space
of about 1.0 m to 1.2 m between the inner and outer tanks, the anchor pin may be damaged
during the attachment operation, and there is a need to provide sufficient consideration for
safety of the operation.

[0005]

In consideration of the above-mentioned circumstances, the present invention is
directed to improving operation efficiency and safety during an installation operation of a
blanket.

[Solution to Problem]
[0006]

A blanket installation method according to the present invention has a
transporting step of transporting a blanket unit, in which a blanket and a transport jig are
integrally coupled, between an inner tank and an outer tank of a double shell structure tank
in a suspended condition; and a mounting step of mounting the blanket unit on a shell
plate of the inner tank.  The transport jig is formed by attaching a blanket fixing pin to a
jig main body through pin coupling, and the blanket is held at the blanket fixing pin.
[0007]

In addition, in the blanket installation method, the blanket fixing pin may be
inserted through a hole section formed in the jig main body and held by a pair of self-lock
washers at both sides with the hole section sandwiched therebetween. In addition, as the
Jjig main body is sandwiched between the pair of self-lock washers in a state in which the
pair of self-lock washers hold the blanket fixing pin, the blanket fixing pin may be
attached to the jig main body through pin coupling.

[0008]
A blanket unit of the present invention has a blanket installed between an inner

tank and an outer tank of a double shell structure tank. The blanket unit has a transport



jig configured to hold and transport the blanket, and the blanket integrally coupled to the
transport jig. In addition, the transport jig is formed by attaching a blanket fixing pin to a
jig main body through pin coupling, and the blanket is held at the blanket fixing pin.
[0009]

In addition, in the blanket unit, the blanket fixing pin may be inserted through a
hole section formed in the jig main body and held by a pair of self-lock washers at both
sides with the hole section sandwiched therebetween. In addition, as the jig main body is
sandwiched between the pair of self-lock washers in a state in which the pair of self-lock
washers hold the blanket fixing pin, the blanket fixing pin may be attached to the jig main
bbdy through pin coupling.

[Advantageous Effects of Invention]
[0010]

According to the blanket installation method and the blanket unit of the present
invention, there is no need to attach the anchor pin to the shell plate of the inner tank as in
the related art.  For this reason, damage of the anchor pin and problems in safety during
the installation operation of the blanket can be removed, and operation efficiency and
safety can be improved.

In addition, the transport jig is formed by attaching the blanket fixing pin to the
jig main body through pin coupling. For this reason, for example, when the blanket unit
is suspended between the inner tank and the outer tank to be mounted on the shell plate of
the inner tank, if an excessive force is applied, by the weight of the blanket, an impact, or
the like, to the blanket fixing pin holding the blanket, an end section of the blanket fixing
pin opposite to the pin-coupled end section is displaced by the force. Accordingly, the
blanket fixing pin can absorb the force, or transmit the force to the jig main body.
Accordingly, inconvenience such as breakage of the blanket fixing pin and dropping from
the jig main body is avoided. Accordingly, since the breakage of the blanket fixing pin is
also prevented, operation efficiency and safety can be improved.

[Brief Description of Drawings]

[0011]



FIG. 1A is a front view of a transport jig for describing an assembly method of a
blanket unit according to the present invention.

FIG. 1B is a cross-sectional view of a blanket and a strap for describing the
assembly method of the blanket unit according to the present invention.

FIG. 1C is a cross-sectional view of the blanket and the strap for describing the
assembly method of the blanket unit according to the present invention.

FIG. 2A is a front view of the transport jig for describing the assembly method of
the blanket unit according to the present invention.

FIG. 2B is a cross-sectional view of the blanket unit for describing the assembly
method of the blanket unit according to the present invention.

FIG. 3A is a side cross-sectional view for describing pin coupling of a blanket
fixing pin with respect to the strap.

FIG. 3B is a perspective view for describing the pin coupling of the blanket fixing
pin with respect to the strap.

FIG. 4 is a view for describing a blanket installation method according to the
present invention.

FIG. 5A is a side cross-sectional view for describing the blanket installation
method according to the present invention.

FIG. 5B is a perspective view for describing the blanket installation method
according to the present invention.

[Description of Embodiments]
[0012]

Hereinafter, an embodiment of the present invention will be described with
reference to the accompanying drawings.

First, a blanket unit 1 and an assembly method thereof according to the
embodiment will be described with reference to FIGS. 1A to 3B.  As shown in FIGS. 2A
and 2B, in order to transport the blanket unit 1 of the embodiment in a state in which a
blanket 2 formed of glass wool that has a small tensile strength and is likely to be broken

due to the weight thereof is suspended, the blanket unit 1 is configured to integrally couple



the blanket 2 with a transport jig 3.
[0013]

FIG. 1A is a front view of the transport jig 3 that constitutes the blanket unit 1.
As shown in FIG. 1A, the transport jig 3 is constituted by a support plate 31 formed of
aluminum in a rectangular shape, and belt-shaped stainless steel plates (hereinafter
referred to as a strap) 32 connected to both sides of the support plate 31. Then, a jig
main body 3A is formed by the support plate 31 and the pair of straps 32. A plurality of
transporting bolts 33 are inserted into the support plate 31 at certain intervals to pass
through the support plate 31.

[0014]

In addition, as shown in FIG. 3A, a plurality of attachment holes 32a (hole
sections) are formed in each of the straps 32 at certain intervals in a lengthwise direction
thereof, and a blanket fixing pin 34 is inserted into and attached to each of the attachment
holes 32a.  As shown in FIGS. 3A and 3B, one end section side of the blanket fixing pin
34 is attached to the strap 32 (the jig main body 3A) through pin coupling. The blanket
fixing pin 34 is a rod-shaped member having a diameter sufficiently smaller than an inner
diameter of the attachment hole 32a, and as shown in FIG. 3A, a large diameter section
34ais formed in one end section of the blanket fixing pin 34 such that the large diameter
section 34a has a diameter larger than that of the other end side. The large diameter
section 34a has a length of, for example, about 5 mm and a diameter sufficiently larger
than that of the attachment hole 32a, and thus functions as a stopper with respect to the
attachmentﬁlvq-‘ole 32a.

[0015]

In addition, a pair of self-lock washers 70 are fitted onto the blanket fixing pin 34
from the outside thereof, and the blanket fixing pin 34 is held by the pair of self-lock
washers 70 at both sides with the attachment hole 32a sandwiched therebetween. Then,
as the strap 32 (the jig main body 3A) is sandwiched between the pair of self-lock washers
70 in a state in which the pair of self-lock washers 70 hold the blanket fixing pin 34, the
blanket fixing pin 34 is attached to the strap 32 through pin coupling.



[0016]

As shown in FIGS. 3A and 3B, the self-lock washer 70 is an annular-disk-shaped
member, and has an annular-disk-shaped outer circumferential section 71 abutting the
strap 32, a frusto-conical protrusion 72 formed inside the outer circumferential section 71
and protruding toward one ‘surface of the outer circumferential section 71, and a plurality
of (in the embodiment, 6) flexible pieces 73 formed inside the protrusion 72. As shown
in FIG. 3B, as the flexible pieces 73 are formed in substantially a fan shape formed by
dividing an annular disk into a plurality of pieces and a distal end side of each of the
flexible pieces 73 is cut out, an insertion hole 74 is formed in these distal end sides. The
insertion hole 74 has a diameter smaller than that of the other end side of the blanket
fixing pin 34.

[0017]

In the self-lock washer 70 having the above-mentioned configuration, as the other
end side of the blanket fixing pin 34 is inserted into the insertion hole 74, the flexible
piece 73 is bent (elastically deformed) to allow the insertion of the blanket fixing pin 34,
and the blanket fixing pin 34 is held by the flexible pieces 73 according to elastic recovery
after that.

[0018]

In pin coupling the blanket fixing pin 34 to the strap 32 using the self-lock
washers 70, first, one of the self-lock washers 70 1s fitted onto the large diameter section
34a side of the blanket fixing pin 34. That is, the insertion hole 74 of the self-lock
washer 70 is fitted onto the other end side of the blanket fixing pin 34 as is described
above, and the self-lock washer 70 is further pushed to move toward the large diameter
section 34a. Here, the protrusion 72 of the self-lock washer 70 protrudes toward the
large diameter section 34a, and simultaneously, the self-lock washer 70 is pushed toward
the large diameter section 34a such that the flexible piece 73 comes substantially in
contact with the large diameter section 34a.

[0019]

Next, the other end side of the blanket fixing pin 34 is inserted into the



attachment hole 32a of the strap 32, and the outer circumferential section 71 of the
self-lock washer 70 previously fitted onto the blanket fixing pin 34 abuts the strap 32.

After that, another self-lock washer 70 is fitted onto the other end side of the
blanket fixing pin 34 and pushed to abut the strap 32. Here, for example, as shown in
FIG. 3A, the protrusion 72 protrudes toward an opposite side of the large diameter section
34a, and thus the outer circumferential section 71 abuts the strap 32. However, the
self-lock washer 70 may be fitted onto the blanket fixing pin 34 in a reverse direction.
[0020]

In this way, the blanket fixing pin 34 fitted into the strap 32 is held by the pair of
self-lock washers 70, and in this state, the strap 32 (the jig main body 3A) is sandwiched
between the pair of self-lock washers 70.  As a result, the blanket fixing pin 34 can be
attached to the strap 32 (the jig main body 3A) through pin coupling.

[0021]

Here, the pin coupling means coupling in which, when an excessive force is
applied, rotation at the coupling section becomes possible, which is different from, for
example, a rigid coupling (rigid joining) in a construction structure in which a pillar and a
beam are rigidly connected in an integrated state, and when an excessive force is applied,
the pillar or the beam is broken before the coupling section (joining section) is broken.
Accordingly, in the above-mentioned pin coupling, since the rotation at the coupling
section becomes possible when the excessive force is applied, the excessive force is
absorbed by the rotation, or the force is absorbed by being transmitted between the
members.

[0022]

In the blanket fixing pin 34 shown in FIGS. 3A and 3B, while the one end side is
held at the strap 32 (the jig main body 3A) by the pair of self-lock washers 70, the one end
side is merely inserted through the attachment hole 32a of the strap 32, and the flexible
pieces 73 of the self-lock washer 70 can be elastically deformed.  Accordingly, since the
blanket fixing pin 34 is attached to the strap 32 such that the other end side can be

displaced (rotated), the blanket fixing pin 34 is attached to the strap 32 through the pin



coupling rather than the rigid coupling.
[0023]

Further, as the attachment method of the blanket fixing pin 34 to the strap 32, in
addition to the pin coupling using the self-lock washer 70 or pin coupling by a screw (to
be described later), for example, welding such as stud welding or the like is considered.
However, since the welding has varying joining quality according to a welding engineer
and is rigid coupling (rigid joining) as mentioned above rather than the pin joining, when
an excessive force is applied to the blanket fixing pin 34 upon suspension (to be described
later) of the blankét unit 1 or the like, the welding place may be broken or the blanket
fixing pin 34 may be dropped from the strap 32.

[0024]

As described above, as shown in FIG. 1B, as the blanket 2 is pushed with respect
to the transport jig 3, in which the blanket fixing pin 34 is attached to the strap 32 through
the pin coupling, in a state where the transport jig 3 faces the blanket 2, the blanket 2 is
stuck to the transporting bolt 33 and the blanket fixing pin 34 of the transport jig 3.

Then, as shown in FIG. 1C, as a support plate 35 having the same shape as the support
plate 31 is disposed to oppose the support plate 31 with the blanket 2 sandwiched
therebetween and pushed thereto, the transporting bolt 33 is inserted to pass through the
support plate 35 while compressing the blanket 2.  Further, as the transporting bolt 33 is
fastened using a washer 36 and a nut 37 from the support plate 35 side, the support plate
31 and the support plate 35 are fixed with the blanket 2 sandwiched therebetween.
[0025] |

Next, as shown in FIGS. 2A and 2B, the plurality of blanket fixing pins 34 are
attached to the support plate 35 through pin coupling at certain intervals, as in attachment
to the strap 32.

After that, as two through-holes 38 passing from the support plate 35 to the
support plate 31 are formed at both end sections of the support plates 31 and 35, the
blanket unit 1 of the embodiment in which the blanket 2 and the transport jig 3 are

integrally coupled is completed. Further, assembly of the above-mentioned blanket unit



1 may be performed at a horizontal place of a site (a construction site of the double shell
structure tank) or may be performed at a factory or the like.
[0026]

Next, the blanket installation method according to the embodiment will be
described with reference to FIGS. 4 to 5B. Further, in FIG. 4, reference numeral 50
designates an outer tank of the double shell structure tank, reference numeral 51
designates a working crane installed at a roof 50a of the outer tank 50, reference numeral
60 designates an inner tank of the double shell structure tank, and reference numeral 61
designates an anchor rod which is previously stud-welded to a shell plate of the inner tank
60. The plurality of anchor rods 61 are attached at certain intervals in a circumferential
direction and a height direction of the shell plate of the inner tank 60.

[0027]

First, as shown in FIG. 4, the previously assembled blanket unit 1 is transported in
a suspended condition between the outer tank 50 and the inner tank 60 using the working
crane 51 (atransporting step). Here, the blanket unit 1 can be easily transported in the
suspended condition merely by hooking a hook 52 of the working crane 51 to the
transporting bolt 33 of the blanket unit 1.

[0028]

Here, since the blanket 2 is held (pinned) at the transport jig 3 by the blanket
fixing pin 34 attached to the strap 32, the blanket 2 is not broken due to the weight thereof
even when the blanket 2 is transported in the suspended condition. In addition, since the
blanket fixing pin 34 is attached to the strap 32 (the jig main body 3A) by the pin
coupling, even when an excessive force is applied to the blanket fixing pin 34 by the
weight of the blanket 2 or an impact or the like upon collision with the shell plate of the
inner tank 60 during transportation, the blanket fixing pin 34 is easily deformed at the
other end section side opposite to the pin-coupled one end section side. Accordingly, the
blanket fixing pin 34 can absorb the force or transmit the force to the strap 32.
Accordingly, inconvenience in which the blanket fixing pin 34 is broken and dropped from

the strap 32 can be avoided.
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[0029]

Then, as the anchor rod 61 is fastened by a nut after the anchor rod 61 is inserted
through the through-hole 38 of the blanket unit 1, the blanket unit 1 is mounted on the
shell plate of the inner tank 60 (a mounting step). The mounting operation of the blanket
unit 1 is firstly performed in a lower side of the inner tank 60, and after completion of the
mounting operation in the lower side of the inner tank 60, the mounting operation in an
upper side of the inner tank 60 is performed. FIGS. 5A and 5B are views showing a state
in which the blanket unit 1 is mounted on the shell plate of the inner tank 60.

[0030]

As shown in FIGS. 5A and 5B, after the blanket unit 1 is attached to the anchor
rod 61, for example, as a washer 39 having the same configuration as the self-lock washer
70 is fitted from the outside to the distal end of the blanket fixing pin 34 installed at the
strap 32 of each of the blanket units 1, each of the blankets 2 is held at and fixed to the
strap 32. In addition, the lower end portion of the blanket 2 in the upper blanket unit 1 is
pushed and fixed to the blanket fixing pin 34 installed at the support plate 35 in the lower
blanket unit 1.

[0031]

The upper end portion of the blanket 2 in the upper blanket unit 1 is adhered to
the upper section of the inner tank 60 using an adhesive agent or the like. Further, the
blanket 2 suspended from the upper section of the inner tank 60 is pushed and fixed to the
blanket fixing pin 34 installed at the support plate 35 in the upper blanket unit 1.  Finally,
as each of the blanket units 1 is covered by a cover member 40, an installation operation
of the blanket 2 is terminated.

[0032]

As described above, according to the blanket unit 1 and the blanket installation
method of the embodiment, in a process of assembling the blanket unit 1, a fixing
operation of the blanket 2 by the blanket fixing pin 34 is terminated. For this reason, the
blanket fixing pin 34 is not broken during the blanket installation operation, and as a

result, there is no need to perform the repair operation of the blanket fixing pin 34, thereby
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improving operation efficiency. In addition, as described in the related art, since there is
no need to perform the attachment operation of the blanket fixing pin 34 in the small space
between the inner and outer tanks, safety is also improved.

[0033]

In addition, since the blanket fixing pin 34 is attached to the strap 32 or the
support plate 31 (the jig main body 3A) through the pin coupling, when the blanket unit 1
is suspended between the inner tank 60 and the outer tank 50 to be mounted on the shell
plate of the inner tank 60, even if an excessive force is applied to the blanket fixing pin 34
by the weight of the blanket 2 or the impact upon collision with the shell plate of the inner
tank 60 during the transportation, as described above, the blanket fixing pin 34 absorbs the
force, or transmit the force to the strap 32.  For this reason, inconvenience in which the
blanket fixing pin 34 is broken and dropped from the strap 32 is avoided.

[0034]

Accordingly, for example, in comparison with the case in which the blanket
fixing pin 34 is attached to the strap 32 or the support plate 31 (the jig main body 3A) by
the rigid coupling (rigid joining) such as stud welding or the like, it is possible to prevent
damage of the blanket fixing pin 34 or the coupling section thereof. For this reason,
operation efficiency and safety can be improved.

[0035]

Further, the present invention is not limited to the embodiment but may be
variously modified without departing from the spirit of the present invention. That is, all
shapes, combinations, or the like, of the components provided in the above-mentioned
embodiment are examples, and additions, omissions, substitutions and other modifications
of the configurations may be made without departing from the spirit of the present
invention. The present invention is not limited to the above-mentioned description but is
limited only by the range of the accompanying claims.

[0036]
For example, in the embodiment, while the self-lock washer having the

configuration shown in FIGS. 3A and 3B is used, the self-lock washer is not limited to the
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above-mentioned configuration but the configuration may be used as long as the
configuration has at least an annular portion and a plurality of flexible pieces formed at an
inner circumferential side thereof.

[0037]

In addition, while the attachment of the blanket fixing pin 34 with respect to the
strap 32 or the support plate 31 (the jig main body 3A) by the pin coupling is performed
by the pair of self-lock washers 70 shown in FIGS. 3A and 3B, for example, fastening
(coupling) by a screw may also be employed as the pin coupling.

[0038]

In this case, a male screw section is formed at one end side of the blanket fixing
pin 34, and the male screw section is inserted through, for example, the attachment hole
32a of the strap 32. Then, as nuts are disposed at both sides of the attachment hole 32a,
i.e., both sides of the strap 32, and the nuts are threadedly engaged with the male screw
section, the blanket fixing pin 34 can be attached to the strap 32 by the pin coupling.
[0039]

When the nuts are threadedly engaged in this way, a slight gap formed between
the male screw section of the blanket fixing pin 34 and the female screw section of the nut
allows displacement of the blanket fixing pin 34. As a result, the blanket fixing pin 34 is
attached to the strap 32 by the pin coupling.

Further, in order to further facilitate displacement (rotation) of the other end side
(an opposite side of the side at which a male screw is formed) of the blanket fixing pin 34
with respect to the strap 32, an apf)ropriate gap may be formed between the nut and the
strap 32 by not closely contacting the pair of nuts with the strap 32.

[0040]

In addition, in the embodiment, while the transport jig 3 having the configuration
as shown in FIGS. 1A to 1C is exemplified, the configuration of the transport jig 3 is not
limited thereto but another configuration may be employed as long as the blanket 2 that is
likely to be broken due the weight thereof can be transported in a state in which the

blanket 2 is suspended.
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Further, in the embodiment, while the case in which the blanket units 1 of the
upper and lower two stages are installed at the shell plate of the inner tank 60 is
exemplified, the present invention is not limited thereto but blanket units 1 of one stage or
three stages or more may be installed according to limitations on assembly/transportation
of the blanket unit.

[Industrial Applicability]
[0041]

According to the blanket installation method and the blanket unit according to the
present invention, operation efficiency and safety during the installation of the blanket can
be improved.

[Reference Signs List]
[0042]

1: blanket unit

2: blanket

3: transport jig

3A: jig main body

31, 35: support plate

32: strap

33: transporting bolt

34: blanket fixing pin

50: outer tank

51: working crane

60: inner tank

61: anchor bolt

70: self-lock washer
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What is claimed is:

1. A blanket installation method comprising:

a transporting step of transporting a blanket unit, in which a blanket and a
transport jig are integrally coupled, between an inner tank and an outer tank of a double
shell structure tank in a suspended condition; and

a mounting step of mounting the blanket unit on a shell plate of the inner tank,

wherein the transport jig is formed by attaching a blanket fixing pin to a jig main
body through pin coupling, and

the blanket is held at the blanket fixing pin.

2. The blanket installation method according to claim 1,

wherein the blanket fixing pin is inserted through a hole section formed in the jig
main body and held by a pair of self-lock washers at both sides with the hole section
sandwiched therebetween, and

as the jig main body is sandwiched between the pair of self-lock washers in a
state in which the pair of self-lock washers hold the blanket fixing pin, the blanket fixing

pin is attached to the jig main body through pin coupling.

3. Ablanket unit having a blanket installed between an inner tank and an outer tank of a
double shell structure tank, the blanket unit comprising:

a transport jig configured to hold and transport the blanket; and

the blanket integrally coupled to the transport jig,

wherein the transport jig is formed by attaching a blanket fixing pin to a jig main
body through pin coupling, and

the blanket is held at the blanket fixing pin.

4. The blanket unit according to claim 3,

wherein the blanket fixing pin is inserted through a hole section formed in the jig
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main body and held by a pair of self-lock washers at both sides with the hole section
sandwiched therebetween, and

as the jig main body is sandwiched between the pair of self-lock washers in a
state in which the pair of self-lock washers hold the blanket fixing pin, the blanket fixing

pin is attached to the jig main body through pin coupling.



