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ABSTRACT 

 An emergency release mechanism is applied to fluid loading equipment for 

transporting fluid, and includes: a pair of pipe portions having a vacuum double structure in each 

of which a flow path for transporting the fluid is formed, the pair of pipe portions being arranged 

with opening ends abutting against each other; a coupling member capable of coupling the pair 

of pipe portions to each other and being removed therefrom; and a pair of shutoff valves 

configured to shut off the flow path, the pair of shutoff valves being provided to correspond to 

the respective pair of pipe portions.  The pair of pipe portions respectively include valve seats 

formed in the flow path.  The shutoff valves respectively include valve bodies configured to 

seat on the respective valve seats of the corresponding pipe portions to close the flow path, and 

linear motion drive devices configured to move the respective valve bodies along the flow path 

to cause the valve bodies to seat on the respective valve seats.
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EMERGENCY RELEASE MECHANISM OF FLUID LOADING EQUIPMENT 

 

Cross-Reference to Related Application 

 The content of Australian Patent Application No. 2022303647 is incorporated herein 

by reference in its entirety. 

 

Technical Field 

[0001] The present invention relates to an emergency release mechanism of fluid loading 

equipment for transporting fluid. 

 

Background Art 

[0002] Fluid loading equipment for transporting fluid such as liquefied gas from an onshore 

facility to a tank on a ship has been put into practical use.  The fluid loading equipment includes 

an emergency release mechanism for use in disconnecting a joint from a movable pipe at the 

time of emergency.  As an example of the emergency release mechanism, for example, an 

emergency release mechanism as described in Patent Literature 1 has been known.  In the 

emergency release mechanism of Patent Literature 1, a valve body is urged by a spring member.  

In addition, at the time of disconnection, the urged valve body seats on a valve seat to close a 

flow path of a pipe. 

 

Citation List 

Patent Literature 

[0003] Patent Literature 1: Japanese Patent Laid-Open No. 2018-128120 

 

Summary of Invention 

Technical Problem 

[0004] There is a demand for the fluid loading equipment to transport fluid in a larger flow 

rate.  Thus, the pipe for transporting fluid is desired to be increased in diameter.  Meanwhile, 

in the emergency release mechanism of Patent Literature 1, when the diameter of the pipe is 

increased, there is a possibility that a sufficient urging force for closing the flow path cannot be 

obtained from the spring member. 

[0005] It is therefore an object of the present invention to substantially overcome or 

ameliorate one or more of the above disadvantages, or at least provide a useful alternative. In 

particular, it is an object of a preferred embodiment of the present invention to provide an 
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emergency release mechanism of fluid loading equipment, which is capable of closing a flow 

path even when the pipe is increased in diameter. 

 

Solution to Problem 

[0005a] There is disclosed herein an emergency release mechanism of fluid loading 

equipment for transporting fluid, the emergency release mechanism comprising: 

 a pair of pipe portions having a vacuum double structure in each of which a flow 

path for transporting the fluid is formed, the pair of pipe portions being arranged with opening 

ends abutting against each other; 

 a coupling member capable of coupling the pair of pipe portions to each other and 

being removed therefrom; and 

 a pair of shutoff valves configured to shut off the flow path, the pair of shutoff 

valves being provided to correspond to the respective pair of pipe portions, wherein 

 the pair of pipe portions respectively include valve seats formed in the flow path, 

 the shutoff valves respectively include valve bodies configured to seat on the 

respective valve seats of the corresponding pipe portions to close the flow path, and linear 

motion drive devices configured to move the respective valve bodies along the flow path to 

cause the valve bodies to seat on the respective valve seats, 

 the valve bodies are positioned to be separated from each other while seating on the 

valve seats, and 

 the linear motion drive devices respectively cause the respective valve bodies to 

move between an open position at which the valve bodies are separate from the respective valve 

seats and a closed position at which the valve bodies are seated on the respective valve seats. 

[0006] An emergency release mechanism of fluid loading equipment according to a 

preferred embodiment of the present invention is an emergency release mechanism of fluid 

loading equipment for transporting fluid, the emergency release mechanism including: a pair of 

pipe portions having a vacuum double structure in each of which a flow path for transporting the 

fluid is formed, the pair of pipe portions being arranged with opening ends abutting against each 

other; a coupling member capable of coupling the pair of pipe portions to each other and being 

removed therefrom; and a pair of shutoff valves configured to shut off the flow path, the pair of 

shutoff valves being provided to correspond to the respective pair of pipe portions, in which the 

pair of pipe portions respectively include valve seats formed in the flow path, and the shutoff 

valves respectively include valve bodies configured to seat on the respective valve seats of the 

corresponding pipe portions to close the flow path, and linear motion drive devices configured to 
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move the respective valve bodies along the flow path to cause the valve bodies to seat on the 

respective valve seats. 

[0007] According to a preferred embodiment of the present invention, through use of the 

linear motion drive devices, the valve bodies can be moved with a large drive force.  In this 

manner, even when the pipe portions are increased in diameter, the valve bodies can be moved 

against the fluid to close the flow paths of the pipe portions.  That is, the valve bodies can be 

closed even when the pipes are increased in diameter. 

 

Advantageous Effects of Invention 

[0008] According to a preferred embodiment of the present invention, the flow paths can be 

closed even when the pipes are increased in diameter. 

[0009] The above-mentioned object, other objects, features, and advantages of the present 

invention will become apparent from the following detailed description of a preferred 

embodiment with reference to the accompanying drawings. 

 

Brief Description of Drawings 

[0010] Figure 1 is a cross-sectional view illustrating an emergency release mechanism of 

fluid loading equipment according to a first embodiment of the present invention. 

 Figure 2 is a cross-sectional view illustrating a state in which flow paths are closed 

with regard to the emergency release mechanism of Figure 1. 

 Figure 3 is a cross-sectional view illustrating a state in which a pair of pipe portions 

are disconnected from each other with regard to the emergency release mechanism of Figure 2. 

 

Description of Embodiments 

[0011] An emergency release mechanism 2 for fluid loading equipment 1 of an embodiment 

according to the present invention is hereinafter described with reference to the drawings 

described above.  It is to be noted that a concept of directions used in the following description 

is used for easier understanding of the description, and is not intended to limit orientations or the 

like of configurations of the invention to those directions.  Further, the fluid loading equipment 

1 described below is merely an embodiment of the present invention.  Accordingly, the present 

invention is not limited to the embodiment, and addition, deletion, and modification are allowed 

within the scope of the invention. 

[0012] <Fluid Loading Equipment> 

 The fluid loading equipment 1 illustrated in Figure 1 is equipment for transporting 

3
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fluid between a ship including a tank (for example, a tanker) and an onshore facility (for 

example, an onshore tank).  In this embodiment, fluid to be transported is liquefied hydrogen.  

However, the fluid to be transported is not limited to liquefied hydrogen, and may be liquefied 

helium, LNG, or the like.  Further, the fluid is not limited to liquid, and may be gas such as 

hydrogen gas.  In addition, the fluid loading equipment 1 includes a movable pipe (not shown), 

an emergency release mechanism 2, and a joint (not shown).  The movable pipe is connected to 

the onshore facility, and allows the fluid to flow therethrough.  The joint is provided to a distal 

end portion of the movable pipe via the emergency release mechanism 2.  The joint can be 

connected to the tanker.  In addition, connection of the joint to the tanker allows the fluid to be 

transported between the onshore facility and the tanker via the movable pipe.  Further, the 

movable pipe includes, for example, a support column and an arm.  The support column is 

provided in the onshore facility.  The arm has a distal end portion provided with the joint via the 

emergency release mechanism 2.  In addition, the arm can turn about the support column or tilt 

upward or downward.  In this manner, the joint can be moved to various positions. 

[0013] <Emergency Release Mechanism> 

 The emergency release mechanism 2 allows the joint to be disconnected from the 

movable pipe.  To describe it in more detail, the emergency release mechanism 2 includes a pair 

of pipe portions 11 and 12, a coupling member 13, and a pair of shutoff valves 14 and 15. 

[0014] [Pipes] 

 The pair of pipe portions 11 and 12 are respectively connected to the arm of the 

movable pipe and the joint.  To describe it in more detail, one pipe portion 11 is connected to 

the arm of the movable pipe, and the other pipe portion 12 is connected to the joint.  Further, 

the pair of pipe portions 11 and 12 respectively have flow paths 11a and 12a formed therein for 

transporting the fluid.  The flow paths 11a and 12a respectively have opening ends 11b and 12b 

that open at one ends of the pair of pipe portions 11 and 12.  In addition, the pair of pipe 

portions 11 and 12 are arranged such that the opening ends 11b and 12b abut against each other.  

In this manner, the pair of pipe portions 11 and 12 are connected to each other such that the flow 

paths 11a and 12a communicate with each other.  Further, the pair of pipe portions 11 and 12 

can be separated away from each other at the respective opening ends 11b and 12b. 

[0015] Further, the pair of pipe portions 11 and 12 are each an L-shaped elbow pipe fitting, 

and respectively include elbow parts 11c and 12c and flange portions 11d and 12d.  To describe 

it in more detail, the pair of pipe portions 11 and 12 respectively have parts on sides of the 

opening ends 11b and 12b, that is, one-end-side parts that are linearly formed to extend along an 

axis L1.  In addition, the elbow parts 11c and 12c are respectively formed in intermediate parts 
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of the pipe portions 11 and 12.  In this embodiment, the elbow parts 11c and 12c are formed to 

communicate with the one-end-side parts described above.  In addition, the pipe portions 11 and 

12 are bent at a predetermined angle by the respective elbow parts 11c and 12c.  It is to be noted 

that the predetermined angle is 90 degrees in this embodiment, but this angle is not limited and 

may be 45 degrees or 180 degrees. 

[0016] The flange portions 11d and 12d are formed to protrude radially outward in 

respective parts of the pipe portions 11 and 12 on sides of the opening ends 11b and 12b.  In 

this embodiment, the flange portions 11d and 12d are respectively formed in outer peripheral 

surfaces of the pipe portions 11 and 12 over the entire circumference in a circumferential 

direction.  In addition, the pair of pipe portions 11 and 12 are arranged such that the flange 

portions 11d and 12d abut against each other.  Moreover, the pair of pipe portions 11 and 12 are 

arranged as follows in the abutment state in this embodiment.  That is, the pair of pipe portions 

11 and 12 are arranged such that a part of the one pipe portion 11 on an arm side with respect to 

the elbow part 11c and a part of the other pipe portion 12 on a joint side with respect to the 

elbow part 12c are parallel to each other in a direction intersecting with an axial direction in 

which the axis L1 extends (in this embodied fluid, orthogonal direction). 

[0017] Further, the pair of pipe portions 11 and 12 are each a pipe member having a vacuum 

double structure.  To describe it in more detail, the pair of pipe portions 11 and 12 respectively 

include inner tube parts 21a and 22a and outer tube parts 21b and 22b.  In the inner tube parts 

21a and 22a, inner holes being the flow paths 11a and 12a are formed along respective axes of 

the inner tube parts 21a and 22a.  The outer tube parts 21b and 22b cover the respective inner 

tube parts 21a and 22a with radial spacings defined therebetween.  In addition, both end 

portions are closed between the inner tube parts 21a and 22a and the outer tube parts 21b and 

22b.  In this manner, vacuum layers 21c and 22c are formed between the inner tube parts 21a 

and 22a and the outer tube parts 21b and 22b.  In addition, the vacuum layers 21c and 22c 

suppress heat input to the respective flow paths 11a and 12a in the pipe portions 11 and 12.  

That is, a temperature of the fluid flowing through the flow paths 11a and 12a can be kept.  For 

example, a temperature of the liquid can be kept to a cryogenic temperature at the time of 

transportation of the fluid. 

[0018] Moreover, the pair of pipe portions 11 and 12 respectively include valve seats 11e 

and 12e.  The valve seats 11e and 12e are formed in the respective flow paths 11a and 12a.  To 

describe it in more detail, the valve seats 11e and 12e are formed on sides of the opening ends 

11b and 12b in the flow paths 11a and 12a.  It is to be noted that the valve seats 11e and 12e are 

formed to communicate with the respective opening ends 11b and 12b in this embodiment, but 
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the valve seats 11e and 12e may be formed to be separated from the respective opening ends 11b 

and 12b on axially inner sides of the pipe portions 11 and 12.  Further, the valve seats 11e and 

12e are formed by causing the inner tube parts 21a and 22a to protrude radially inward over the 

entire circumference in the circumferential direction.  In addition, the valve seats 11e and 12e 

are formed to decease in size toward the respective opening ends 11b and 12b (for example, into 

a tapered shape or a stepped shape).  In this embodiment, the valve seats 11e and 12e are each 

formed into a tapered shape. 

[0019] [Coupling Member] 

 The coupling member 13 is a member for coupling the pair of pipe portions 11 and 

12 to each other.  To describe it in more detail, the coupling member 13 couples the flange 

portions 11d and 12d abutting against each other.  Further, the coupling member 13 can be 

removed from the pair of pipe portions 11 and 12.  In addition, the pair of pipe portions 11 and 

12 can be separated away from each other through removal of the coupling member 13.  In this 

embodiment, the coupling member 13 is a clamper.  That is, the coupling member 13 clamps 

the flange portions 11d and 12d to couple the pair of pipe portions 11 and 12 to each other.  

Further, when the coupling member 13 being the clamper is opened, the clamping with respect to 

the flange portions 11d and 12d can be released, and the coupling member 13 can be removed 

from the pair of pipe portions 11 and 12.  It is to be noted that the coupling member 13 is not 

limited to a clamper, and may be a fastening member such as a bolt.  That is, it suffices that the 

coupling member 13 be capable of coupling the pair of pipe portions 11 and 12 to each other and 

being removed therefrom. 

[0020] [Shutoff Valves] 

 The pair of shutoff valves 14 and 15 are provided in corresponding pipe portions 11 

and 12.  In addition, the pair of shutoff valves 14 and 15 shut off the respective flow paths 11a 

and 12a of the corresponding pipe portions 11 and 12.  To describe it in more detail, the pair of 

shutoff valves 14 and 15 respectively include valve bodies 23 and 24 and linear motion drive 

devices 25 and 26. 

[0021] [Valve Bodies] 

 The valve bodies 23 and 24 seat on the respective valve seats 11e and 12e of 

corresponding pipe portions 11 and 12.  In addition, the valve bodies 23 and 24 seat on the 

respective valve seats 11e and 12e to close the respective flow paths 11a and 12a.  Further, the 

valve bodies 23 and 24 are arranged in the respective flow paths 11a and 12a.  In addition, the 

valve bodies 23 and 24 move from a closed position to an open position along the respective 

flow paths 11a and 12a.  The closed position is a position at which the valve bodies 23 and 24 

6
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seat on the respective valve seats 11e and 12e, and the open position is a position at which the 

valve bodies 23 and 24 are separated from the respective valve seats 11e and 12e. 

[0022] The valve bodies 23 and 24 are arranged in the one-end-side parts (that is, linear 

parts) of the pair of pipe portions 11 and 12 in this embodiment.  The flow paths 11a and 12a 

extend in the axial direction in the one-end-side parts of the pair of pipe portions 11 and 12.  In 

addition, the valve bodies 23 and 24 are configured to be movable along the axis L1 along the 

respective flow paths 11a and 12a.  It is to be noted that the valve bodies 23 and 24 are not 

always required to be movable along the axis L1.  For example, the valve bodies 23 and 24 may 

move along directions tilting by a predetermined angle (for example, 30 degrees or less) with 

respect to the axis L1.  Such a case has the same meaning as the case in which the valve bodies 

23 and 24 move along the respective flow paths 11a and 12a. 

[0023] To describe it in more detail, the valve bodies 23 and 24 are formed to decrease in 

size toward distal end sides (for example, into a truncated cone shape or a stepped shape), 

similarly to the valve seats 11e and 12e.  In this embodiment, the valve bodies 23 and 24 are 

each formed into a tapered shape similarly to the valve seats 11e and 12e.  In addition, the valve 

bodies 23 and 24 seat on the respective valve seats 11e and 12e.  In this case, the flow paths 11a 

and 12a are closed.  Further, outer diameters of the valve bodies 23 and 24 are formed to be 

smaller than diameters of the flow paths 11a and 12a.  Thus, while the valve bodies 23 and 24 

are positioned at the open position, the fluid flows between the flow path 11a of the one pipe 

portion 11 and the flow path 12a of the other pipe portion 12. 

[0024] Further, the valve bodies 23 and 24 are separated from each other in the axial 

direction while seating on the respective valve seats 11e and 12e as illustrated in Figure 2.  To 

describe it in more detail, the valve bodies 23 and 24 are separated from the respective opening 

ends 11b and 12b on inner sides of the pipe portions 11 and 12.  In this embodiment, end 

surfaces of the valve bodies 23 and 24 on sides of the opening ends 11b and 12b are separated 

from the respective opening ends 11b and 12b by predetermined distances A1 and A2 on the 

inner sides of the pipe portions 11 and 12.  In this manner, the valve bodies 23 and 24 do not hit 

each other while the pair of pipe portions 11 and 12 are coupled to each other.  Thus, the valve 

bodies 23 and 24 can seat on the respective valve seats 11e and 12e while the pair of pipe 

portions 11 and 12 are coupled to each other.  That is, the valve bodies 23 and 24 can close the 

respective flow paths 11a and 12a before the pair of pipe portions 11 and 12 are separated away 

from each other.  Meanwhile, the valve bodies 23 and 24 are positioned on the respective inner 

sides of the pipe portions 11 and 12, and thus a closed space 31 is formed between the valve 

bodies 23 and 24 in a seating state.  In view of the above, the predetermined distances A1 and 
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A2 are set such that a volume of the closed space 31 becomes a predetermined volume or less.  

In this embodiment, the predetermined volume is 50 liters or less, and preferably 20 liters or less.  

However, the predetermined volume is not limited to the above-mentioned volume. 

[0025] [Linear Motion Drive Devices] 

 The linear motion drive devices 25 and 26 move the corresponding valve bodies 23 

and 24 along the flow paths 11a and 12a to cause the valve bodies 23 and 24 to seat on the 

respective valve seats 11e and 12e.  To describe it in more detail, the linear motion drive 

devices 25 and 26 linearly move the respective valve bodies 23 and 24 between the closed 

position and the open position along the flow paths 11a and 12a.  To describe it in further more 

detail, the linear motion drive devices 25 and 26 respectively include valve shafts 27 and 28 and 

drive units 29 and 30. 

[0026] [Valve Shafts] 

 The valve shafts 27 and 28 are coupled to the respective valve bodies 23 and 24.  In 

addition, the valve shafts 27 and 28 each extend in a predetermined direction.  To describe it in 

more detail, the valve shafts 27 and 28 are each a long bar-shaped member extending in the 

predetermined direction.  In addition, the valve bodies 23 and 24 are integrally provided to 

respective one end portions of the valve shafts 27 and 28 in the predetermined direction.  

Further, the valve shafts 27 and 28 are provided to the valve bodies 23 and 24 such that their 

axes match each other.  In addition, in this embodiment, the valve shafts 27 and 28 are arranged 

along the axis L1 in which the one-end-side parts of the pipe portions 11 and 12 extend.  That 

is, the predetermined direction matches the axial direction in this embodiment.  It is to be noted 

that the predetermined direction is not always required to match the axial direction. 

[0027] Further, the valve shafts 27 and 28 pass through the corresponding pipe portions 11 

and 12 to be slidable in the axial direction.  To describe it in more detail, the valve shafts 27 and 

28 pass through the respective elbow parts 11c and 12c of the corresponding pipe portions 11 and 

12.  In addition, the valve shafts 27 and 28 are provided in the respective elbow parts 11c and 

12c of the pipe portions 11 and 12 to be slidable in the axial direction.  To describe it in more 

detail, the valve shafts 27 and 28 extend from the respective valve bodies 23 and 24 to sides 

opposite to the opening ends 11b and 12b along the axis L1.  Thus, the valve shafts 27 and 28 

pass through outer parts having a large curvature radius in the elbow parts 11c and 12c on an 

extension line of the axis L1.  In addition, the valve shafts 27 and 28 axially slide in the 

respective elbow parts 11c and 12c so that the valve bodies 23 and 24 are moved between the 

open position and the closed position.  It is to be noted that the valve shafts 27 and 28 pass 

through the respective elbow parts 11c and 12c to be slidable while sealing is achieved in this 
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embodiment. 

[0028] [Drive Units] 

 The drive units 29 and 30 move the corresponding valve bodies 23 and 24 in the 

axial direction via the valve shafts 27 and 28.  To describe it in more detail, the drive units 29 

and 30 move the corresponding valve bodies 23 and 24 between the open position and the closed 

position via the valve shafts 27 and 28.  To describe it in further more detail, the drive units 29 

and 30 are coupled to respective other end portions of the corresponding valve shafts 27 and 28 

in the predetermined direction (in this embodiment, other end portions thereof in the axial 

direction).  In addition, the drive units 29 and 30 linearly move the respective valve shafts 27 

and 28 in the axial direction.  That is, the drive units 29 and 30 reciprocate the respective valve 

shafts 27 and 28 along the axial direction.  The drive units 29 and 30 each include a hydraulic 

cylinder in this embodiment.  In addition, the drive units 29 and 30 each including the hydraulic 

cylinder are connected to a hydraulic circuit (not shown).  The hydraulic circuit is controlled by 

a control device (not shown), and hydraulic oil is supplied to and discharged from the drive units 

29 and 30 in accordance with a control signal from the control device.  In addition, the drive 

units 29 and 30 move the respective valve shafts 27 and 28 in the axial direction through the 

supply or discharge of the hydraulic oil obtained by the hydraulic circuit.  In this manner, the 

valve bodies 23 and 24 move between the open position and the closed position. 

[0029] It is to be noted that the drive units 29 and 30 are not necessarily limited to hydraulic 

cylinders.  For example, the drive units 29 and 30 may include electric motors and linear 

motion mechanisms (ball screw mechanisms, rack and pinion mechanisms, or the like), and are 

only required to be capable of linearly driving the valve shafts 27 and 28.  In addition, when the 

drive units 29 and 30 are formed of electric motors, the drive units 29 and 30 move the 

respective valve shafts 27 and 28 on one side and the other side in the axial direction in 

accordance with a drive signal from the control device. 

[0030] Further, the drive units 29 and 30 are provided to the respective elbow parts 11c and 

12c of the corresponding pipe portions 11 and 12.  That is, the drive units 29 and 30 are 

respectively provided on outer sides of the pipe portions 11 and 12.  To describe it in more 

detail, mounting portions 11f and 12f are respectively formed in outer peripheral surfaces of the 

elbow parts 11c and 12c.  In addition, the drive units 29 and 30 are mounted to the respective 

elbow parts 11c and 12c via the mounting portions 11f and 12f.  In this embodiment, the valve 

shafts 27 and 28 pass through the respective elbow parts 11c and 12c so that the other end 

portions of the valve shafts 27 and 28 in the axial direction reach the respective mounting 

portions 11f and 12f.  In addition, the drive units 29 and 30 communicate with the respective 
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other end portions of the valve shafts 27 and 28 in the mounting portions 11f and 12f. 

[0031] <Disconnection Performed by Emergency Release Mechanism> 

 In the emergency release mechanism 2, the valve bodies 23 and 24 are separated 

from the respective valve seats 11e and 12e at times other than the time of emergency in which 

there is a possibility that the onshore facility and the ship are separated from each other by a set 

distance or more (see Figure 1).  In this manner, the fluid can be transported via the fluid 

loading equipment 1 between the onshore facility and the tanker. 

[0032] Meanwhile, in the emergency release mechanism 2, at the time of emergency, the 

other pipe portion 12 is disconnected from the one pipe portion 11, and thus the tanker is 

disconnected from the onshore facility.  To describe it in more detail, in the emergency release 

mechanism 2, at the time of emergency, for example, a control signal is output from the control 

device to the hydraulic circuit.  In this case, the hydraulic oil is supplied or discharged with 

respect to the drive units 29 and 30.  In this manner, the drive units 29 and 30 move the 

respective valve bodies 23 and 24 to the closed position via the valve shafts 27 and 28.  In this 

case, the flow paths 11a and 12a are closed (see Figure 2).  Then, the coupling member 13 is 

removed from the flange portions 11d and 12d so that the other pipe portion 12 can be 

disconnected from the one pipe portion 11 (see Figure 3).  That is, the other pipe portion 12 can 

be disconnected from the one pipe portion 11 while the two flow paths 11a and 12a are closed.  

In this manner, at the time of emergency, the tanker can be separated from the onshore facility 

while a flow rate of leaking fluid is reduced. 

[0033] In the emergency release mechanism 2 of this embodiment, the linear motion drive 

devices 25 and 26 are used to allow the valve bodies 23 and 24 to be moved with a large drive 

force.  In this manner, even when the pipe portions 11 and 12 are increased in diameter, the 

valve bodies 23 and 24 can be moved against the fluid to close the respective flow paths 11a and 

12a of the pipe portions 11 and 12.  even when the pipes are increased in diameter, it is possible 

to close the valve bodies 23 and 24. 

[0034] Further, in the emergency release mechanism 2, the valve bodies 23 and 24 can seat 

on the respective valve seats 11e and 12e while being separated from each other, and hence the 

flow paths 11a and 12a can be closed even while the opening ends 11b and 12b abut against each 

other.  Thus, the flow paths 11a and 12a can be closed before the coupling member 13 is 

removed from the pair of pipe portions 11 and 12.  In this manner, the flow rate of the fluid 

leaking from the flow paths 11a and 12a can be reduced when the pair of pipe portions 11 and 12 

are separated away from each other.  To describe it more specifically, the flow rate of the fluid 

leaking from the flow paths 11a and 12a can be reduced to an amount corresponding to the 
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volume of the closed space 31.  It is to be noted that the amount corresponding to the volume of 

the closed space 31 can be set by the predetermined distances A1 and A2, and hence the fluid can 

be prevented from leaking in an undesired flow rate. 

[0035] Moreover, in the emergency release mechanism 2, the valve shafts 27 and 28 pass 

through the respective elbow parts 11c and 12c, and the drive units 29 and 30 are provided to the 

respective elbow parts 11c and 12c.  Thus, shorter valve shafts 27 and 28 can protrude from the 

respective pipe portions 11 and 12, and hence lengths of the valve shafts 27 and 28 can be 

reduced.  In this manner, weights of the valve shafts 27 and 28 can be reduced, and thus the 

drive units 29 and 30 can be downsized.  Further, reduction of the lengths of the valve shafts 27 

and 28 allows suppression of shaft runout of the valve shafts 27 and 28. 

[0036] Further, in the emergency release mechanism 2, the hydraulic cylinder is used for 

each of the drive units 29 and 30, and hence the emergency release mechanism 2 can be used 

more safely.  Moreover, the drive units 29 and 30 are exposed to outside air, and hence, when 

fluid at a cryogenic temperature such as liquefied hydrogen is transported, reduction of a 

temperature of the hydraulic oil for operating the drive units 29 and 30 can be suppressed.  In 

this manner, viscosity of the hydraulic oil can be ensured. 

[0037] <Other Embodiments> 

 In the emergency release mechanism 2 of this embodiment, the pipe portions 11 and 

12 are each formed into an L-shape, but the shape is not limited thereto and may be, for example, 

a straight shape.  Further, in the case of the straight shape, the valve shafts 27 and 28 extend in 

an intersecting direction intersecting with the axis of the pipe portions (slope with respect to the 

axis is 30 degrees or less) to move the respective valve bodies 23 and 24 in the intersecting 

direction.  At this time, the valve seats are also formed to tilt in the intersecting direction with 

respect to the axis of the pipe portions. 

[0038] Further, in the emergency release mechanism 2, both of the valve bodies 23 and 24 

in the seating state are separated from the opening ends 11b and 12b on axially inner sides of the 

pipe portions 11 and 12, but the following configuration may be employed.  That is, only one of 

the two valve bodies 23 and 24 may be separated from the opening ends 11b and 12b on the 

axially inner side of the pipe portions 11 and 12.  The two valve bodies 23 and 24 may have any 

arrangement as long as the two valve bodies 23 and 24 are separated from each other in the 

seating state.  Further, in the emergency release mechanism 2, at the time of emergency, a signal 

is not necessarily required to be output to the hydraulic circuit from the control device.  For 

example, the emergency release mechanism 2 may be configured such that the hydraulic circuit 

is manually operated to move the valve bodies 23 and 24.  Further, in this embodiment, the 
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fluid loading equipment 1 transports fluid between the onshore facility and the ship, but a target 

for transportation is not limited to between the onshore facility and the tanker.  For example, the 

fluid loading equipment 1 may transport fluid between ships or between an onshore facility and a 

vehicle, and the target for transporting the fluid may be any target.  Further, the ship is not 

limited to a tanker, and may be a fuel ship that sails with use of fluid as fuel. 

[0039] From the description above, various modifications and alternative embodiments of 

the present invention are apparent to the person skilled in the art.  Accordingly, the description 

above should only be interpreted as illustrative, and is provided for the purpose of teaching the 

best mode for carrying out the present invention to the person skilled in the art.  The details of 

structures and/or functions of the present invention may be substantially modified without 

departing from the scope of the present invention. 20
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CLAIMS 

 

1. An emergency release mechanism of fluid loading equipment for transporting fluid, 

the emergency release mechanism comprising: 

 a pair of pipe portions having a vacuum double structure in each of which a flow 

path for transporting the fluid is formed, the pair of pipe portions being arranged with opening 

ends abutting against each other; 

 a coupling member capable of coupling the pair of pipe portions to each other and 

being removed therefrom; and 

 a pair of shutoff valves configured to shut off the flow path, the pair of shutoff 

valves being provided to correspond to the respective pair of pipe portions, wherein 

 the pair of pipe portions respectively include valve seats formed in the flow path, 

 the shutoff valves respectively include valve bodies configured to seat on the 

respective valve seats of the corresponding pipe portions to close the flow path, and linear 

motion drive devices configured to move the respective valve bodies along the flow path to 

cause the valve bodies to seat on the respective valve seats, 

 the valve bodies are positioned to be separated from each other while seating on the 

valve seats, and 

 the linear motion drive devices respectively cause the respective valve bodies to 

move between an open position at which the valve bodies are separate from the respective valve 

seats and a closed position at which the valve bodies are seated on the respective valve seats. 

 

2.  The emergency release mechanism of fluid loading equipment according to claim 1, 

wherein 

 each of the pipe portions includes an elbow part formed in an intermediate part, and 

is bent by the elbow part, 

 each of the linear motion drive devices includes a valve shaft that is coupled to a 

corresponding one of the valve bodies and extends in a predetermined direction, and a drive unit 

configured to move the corresponding one of the valve bodies in the predetermined direction via 

the valve shaft, 

 the drive unit is provided to the elbow part, and 

 the valve shaft passes through the elbow part to be slidable in the predetermined 

direction. 
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3.  The emergency release mechanism of fluid loading equipment according to claim 2, 

wherein 

 the drive unit includes a hydraulic cylinder, and is provided on an outer side of a 

corresponding one of the pipe portions.
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