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DESCRIPTION 

Title of the Invention  

GAS SUPPLY SYSTEM 

Technical Field 

[1]  The present invention relates to a gas supply 5 

system. 

Background Art 

[2]  Various high-pressure process gases are used in a 

process of manufacturing a semiconductor device or a display 

device. Since the process gases are toxic and hazardous 10 

chemicals that cause personal injury and environmental 

pollution upon leakage, facilities for neutralizing the leaked 

gas are installed and used in industrial sites. However, since 

such facilities operate even when there is no gas leakage, 

high process costs are incurred. In addition, when a large 15 

amount of gas leaks instantaneously, it may flow backward into 

an indoor workplace, thereby causing harm to workers, and when 

the leakage pressure of the gas is low, there is a problem in 

that the leaked gas is discharged into the atmosphere without 

being detected. 20 

Disclosure 

Technical Problem 

[3]  The present invention provides a gas supply system 

having good performance. 

[4]  The other objects of the present invention will be 25 
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clearly understood by reference to the following detailed 

description and the accompanying drawings. 

Technical Solution 

[5]  A gas supply system according to embodiments of the 

present invention includes a gas supply unit for supplying a 5 

gas to a production facility. The gas supply unit includes a 

gas storage container storing the gas, a gas supply pipe 

connecting the gas storage container and the production 

facility, a container storage cabinet accommodating and 

storing the gas storage container, and an ultrasonic detector 10 

disposed in the container storage cabinet. 

[6]  The ultrasonic detector may be disposed at a 

connection portion between the gas storage container and the 

gas supply pipe. 

[7]  The container storage cabinet may have a through-15 

hole, and the gas supply unit may further include a through-

hole opening and closing unit disposed adjacent to the 

container storage cabinet to open and close the through-hole. 

[8]  The through-hole opening and closing unit may 

include a through-hole blocking plate disposed adjacent to the 20 

through-hole to open and close the through-hole, a blocking 

plate driving unit connected to the through-hole blocking 

plate to drive the through-hole blocking plate, and a blocking 

plate connection unit connecting the through-hole blocking 

plate and the blocking plate driving unit. 25 



3 

[9]  The through-hole opening and closing unit may be 

connected to the ultrasonic detector by wire or wirelessly to 

communicate therewith, and the ultrasonic detector may control 

an operation of the through-hole opening and closing unit. 

[10]  The gas supply unit may further include a pressure 5 

detector disposed adjacent to the container storage cabinet to 

detect a pressure inside the container storage cabinet. The 

through-hole opening and closing unit may be connected to the 

pressure detector by wire or wirelessly to communicate 

therewith, and the pressure detector may control an operation 10 

of the through-hole opening and closing unit. 

[11]  The gas supply system may further include a leaked 

gas detection unit connected to the gas supply unit to detect 

a gas leaked from the gas supply unit. The leaked gas 

detection unit may include a leaked gas detector detecting the 15 

leaked gas, a leaked gas detection transfer pipe connecting 

the container storage cabinet and the leaked gas detector, and 

a leaked gas detection transfer device disposed on the leaked 

gas detection transfer pipe to transfer the leaked gas. 

[12]  The gas supply system may further include a leaked 20 

gas treatment unit connected to the gas supply unit to treat 

the leaked gas. 

[13]  The leaked gas treatment unit may be connected to 

the ultrasonic detector by wire or wirelessly to communicate 

therewith, and the ultrasonic detector may control an 25 
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operation of the leaked gas treatment unit. 

[14]  The leaked gas treatment unit may include a first 

gas discharge pipe connected to the container storage cabinet 

to discharge the gas in the container storage cabinet, a gas 

flow switcher connected to the first gas discharge pipe to 5 

switch a flow direction of the gas, a second gas discharge 

pipe connected to the gas flow switcher to discharge the gas 

transferred through the first gas discharge pipe, a third gas 

discharge pipe separated from the second gas discharge pipe 

and connected to the gas flow switcher to discharge the gas 10 

transferred through the first gas discharge pipe, a leaked gas 

treater connected to the third gas discharge pipe to 

neutralize the gas transferred through the first gas discharge 

pipe and the third gas discharge pipe, a neutralizing agent 

storage tank disposed adjacent to the leaked gas treater to 15 

store neutralizing agent, a neutralizing agent supply pipe 

connecting the leaked gas treater and the neutralizing agent 

storage tank, and a neutralizing agent supply pump disposed on 

the neutralizing agent supply pipe to supply the neutralizing 

agent to the leaked gas treater. 20 

[15]  The leaked gas treatment unit may further include a 

gas transfer device disposed on the first gas discharge pipe 

to draw and transfer the gas in the container storage cabinet. 

[16]  The leaked gas treatment unit may further include a 

first gas transfer device disposed on the second gas discharge 25 
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pipe to control transfer of the gas through the first gas 

discharge pipe and the second gas discharge pipe, and a second 

gas transfer device disposed on the third gas discharge pipe 

to control transfer of the gas through the first gas discharge 

pipe and the third gas discharge pipe. 5 

[17]  The leaked gas detection unit may be connected to 

the gas flow switcher, the first gas transfer device, the 

second gas transfer device, and the neutralizing agent supply 

pump by wire or wirelessly to communicate therewith, and the 

leaked gas detection unit may provide a leaked gas detection 10 

signal to the gas flow switcher, the first gas transfer 

device, the second gas transfer device, and the neutralizing 

agent supply pump when the leaked gas is detected. 

[18]  The gas supply system may further include a system 

controller connected to the leaked gas detection unit and the 15 

leaked gas treatment unit to control operations of the leaked 

gas detection unit and the leaked gas treatment unit. The 

system controller may be connected to the leaked gas detection 

unit, the gas flow switcher, the first gas transfer device, 

the second gas transfer device, and the neutralizing agent 20 

supply pump by wire or wirelessly to communicate therewith, 

the leaked gas detection unit may provide a leaked gas 

detection signal to the system controller when the leaked gas 

is detected, and the system controller may control operations 

of the gas flow switcher, the first gas transfer device, the 25 
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second gas transfer device, and the neutralizing agent supply 

pump according to the leaked gas detection signal. 

[19]  An operating speed of the first gas transfer device 

and an operating speed of the second gas transfer device may 

be set to satisfy Operating Condition 1 and Operating 5 

Condition 2 below. 

[20]  Operating Condition 1: First transfer time ≥ Leaked 

gas detection time 

[21]  Operating Condition 2: First transfer time + Second 

transfer time ≥ Leaked gas detection time + Neutralizing agent 10 

supply pump operation time (Leaked gas treater operation time) 

[22]  (The first transfer time represents a time period 

during which the leaked gas is transferred through the first 

gas discharge pipe at the operating speed of the first gas 

transfer device, the second transfer time represents a time 15 

period during which the leaked gas is transferred through the 

first gas discharge pipe and the third gas discharge pipe at 

the operating speed of the second gas transfer device, the 

leaked gas detection time represents a time period required 

for the leaked gas detection unit to detect the leaked gas, 20 

and the neutralizing agent supply pump operation time 

represents a time period from when the leaked gas is detected 

and an operation of the neutralizing agent supply pump starts 

to when the neutralizing agent starts to be supplied to the 

leaked gas treater). 25 
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Advantageous Effects 

[23]  The gas supply system according to the embodiments 

of the present invention has good performance. For example, 

even when the leakage pressure of the gas is low, the leaked 

gas can be detected and safely and effectively removed. When 5 

there is no gas leakage, the leaked gas treatment facility 

does not operate and neutralizing agent is not used, thereby 

reducing process costs, and when there is a gas leakage, the 

leaked gas treatment facility is operated such that the leaked 

gas is effectively treated and removed without being 10 

discharged into the atmosphere. Furthermore, it is possible to 

secure the safety of workers against the leaked gas while 

reducing the installation cost of gas detectors in an indoor 

workplace. 

Description of Drawings 15 

[24]  FIG. 1 schematically illustrates a configuration of a 

gas supply system according to an embodiment of the present 

invention. 

[25]  FIGS. 2 to 5 illustrate a gas supply unit according 

to an embodiment of the present invention and an operation 20 

example thereof. 

[26]  FIG. 6 schematically illustrates a configuration of a 

gas supply system according to another embodiment of the 

present invention. 

Best Mode 25 
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[27]  Hereinafter, a detailed description will be given of 

the present invention with reference to the following 

embodiments.  The purposes, features, and advantages of the 

present invention will be easily understood through the 

following embodiments.  The present invention is not limited 5 

to such embodiments, but may be modified in other forms.  The 

embodiments to be described below are nothing but the ones 

provided to bring the disclosure of the present invention to 

perfection and assist those skilled in the art to completely 

understand the present invention.  Therefore, the following 10 

embodiments are not to be construed as limiting the present 

invention. 

[28]  Although the terms first, second, etc. may be used 

herein to describe various elements, these elements should not 

be limited by these terms. These terms are merely used to 15 

distinguish one element from another. In addition, the sizes of 

elements or the relative sizes between elements in the drawings 

may be somewhat exaggerated for a clearer understanding of the 

present invention. 

[29] 20 

[30]  FIG. 1 schematically illustrates a configuration of a 

gas supply system according to an embodiment of the present 

invention, and FIGS. 2 to 5 illustrate a gas supply unit 

according to an embodiment of the present invention and an 

operation example thereof. 25 
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[31]  Referring to FIGS. 1 to 5, the gas supply system 10 

may include a gas supply unit 100, a leaked gas detection unit 

200, and a leaked gas treatment unit 300. 

[32]  The gas supply unit 100 may include a container 

storage cabinet 110, a gas storage container 120, an ultrasonic 5 

detector 125, a gas supply pipe 130, a through-hole opening and 

closing unit 140, and a pressure detector 150. The gas supply 

unit 100 supplies a high-pressure process gas to a production 

facility at an industrial site for manufacturing a 

semiconductor device, a display device, or the like. The 10 

process gas may include, for example, phosphine, silane, or the 

like. 

[33]  The container storage cabinet 110 has a cabinet 

shape, and accommodates and stores the gas storage container 

120. The container storage cabinet 110 may accommodate two or 15 

more gas storage containers 120. The container storage cabinet 

110 has a through-hole 111 and a storage cabinet window 112. 

The through-hole 111 is disposed at a lower portion of the 

container storage cabinet 110 to allow an inside and an outside 

of the container storage cabinet 110 to be in fluid 20 

communication with each other. The through-hole 111 may extend 

in a direction parallel to the ground, and one or a plurality 

of through-holes 111 may be disposed. The storage cabinet 

window 112 is disposed at an upper portion of the container 

storage cabinet 110 to allow the inside of the container 25 
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storage cabinet 110 to be viewed. The storage cabinet window 

112 may be formed of glass or plastic. 

[34]  The gas storage container 120 may be a gas cylinder, 

and is configured to store the process gas supplied to the 

production facility. Two or more gas storage containers 120 may 5 

be disposed and used alternately, thereby stably supplying the 

process gas to the production facility. 

[35]  The ultrasonic detector 125 is disposed in the 

container storage cabinet 110 to detect a gas leak. The 

ultrasonic detector 125 detects a leak sound (e.g., ultrasonic 10 

frequency) of the gas, thereby detecting the gas leakage. Since 

the gas has a high probability of leaking from a connection 

portion where the gas storage container 120 and the gas supply 

pipe 130 are fastened to each other, the ultrasonic detector 

125 is preferably disposed at the connection portion between 15 

the gas storage container 120 and the gas supply pipe 130. 

[36]  The ultrasonic detector 125 is connected to the 

blocking plate driving unit 142 by wire and/or wirelessly to 

communicate therewith. When the ultrasonic detector 125 detects 

a leaked gas in the container storage cabinet 110 due to the 20 

gas leakage, the ultrasonic detector 125 provides a leaked gas 

detection signal to the blocking plate driving unit 142. The 

blocking plate driving unit 142 operates in response to 

receiving the leaked gas detection signal, and moves the 

through-hole blocking plate 141 to block the through-hole 111. 25 
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Since the through-hole 111 is blocked by the through-hole 

blocking plate 141, the leaked gas is prevented from being 

discharged to the outside through the through-hole 111. When 

the leaked gas is removed, the ultrasonic detector 125 provides 

a leaked gas clearance signal to the blocking plate driving 5 

unit 142, and the blocking plate driving unit 142 operates in 

response to receiving the leaked gas clearance signal and moves 

the through-hole blocking plate 141 to open the through-hole 

111. 

[37]  When the ultrasonic detector 125 detects a sound 10 

pressure equal to or greater than a predetermined level, the 

ultrasonic detector 125 may cause the blocking plate driving 

unit 142 to operate to block the through-hole 111, thereby 

preventing the leaked gas from backflowing to the outside of 

the container storage cabinet 110. When an amount of leaked gas 15 

is small and thus a detected sound pressure is lower than the 

predetermined level, the probability of backflow is low, and 

thus the blocking plate driving unit 142 is not operated. 

[38]  The ultrasonic detector 125 may be connected to the 

leaked gas treatment unit 300 to directly control the operation 20 

of the leaked gas treatment unit 300, or may be connected to 

the leaked gas detection unit 200 to indirectly control the 

operation of the leaked gas treatment unit 300 via the leaked 

gas detection unit 200. 

[39]  The ultrasonic detector 125 may be connected to the 25 
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gas flow switcher 320 by wire and/or wirelessly to communicate 

therewith. The ultrasonic detector 125 may provide a leaked gas 

detection signal to the gas flow switcher 320 when detecting 

gas leaked in the container storage cabinet 110, and the gas 

flow switcher 320 may switch a gas flow direction from the 5 

first gas discharge pipe 311 to the second gas discharge pipe 

312 to a gas flow direction from the first gas discharge pipe 

311 to the third gas discharge pipe 313 upon receiving the 

leaked gas detection signal. 

[40]  The ultrasonic detector 125 may be connected to the 10 

first gas transfer device 331 and the second gas transfer 

device 332 by wire and/or wirelessly to communicate therewith. 

The ultrasonic detector 125 may provide a leaked gas detection 

signal to the first gas transfer device 331 and the second gas 

transfer device 332 when detecting gas leaked in the container 15 

storage cabinet 110, and the first gas transfer device 331 may 

stop its operation, and the second gas transfer device 332 may 

start its operation to transfer the leaked gas to the leaked 

gas treater 341 through the third gas discharge pipe 313. 

[41]  The ultrasonic detector 125 may be connected to the 20 

neutralizing agent supply pump 343 by wire and/or wirelessly to 

communicate therewith. The ultrasonic detector 125 may provide 

a leaked gas detection signal to the neutralizing agent supply 

pump 343 when detecting gas leaked in the container storage 

cabinet 110, and the neutralizing agent supply pump 343 may 25 
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start its operation to supply neutralizing agent capable of 

neutralizing the leaked gas to the leaked gas treater 341. 

[42]  The ultrasonic detector 125 may be connected to the 

leaked gas detector 230 by wire and/or wirelessly to 

communicate therewith. The ultrasonic detector 125 may provide 5 

a leaked gas detection signal to the leaked gas detector 230 

when detecting leaked gas. The leaked gas detector 230 may be 

connected to the gas flow switcher 320 by wire and/or 

wirelessly to communicate therewith. The leaked gas detector 

230 may provide a leaked gas detection signal to the gas flow 10 

switcher 320, and the gas flow switcher 320 may switch a gas 

flow direction from the first gas discharge pipe 311 to the 

second gas discharge pipe 312 to a gas flow direction from the 

first gas discharge pipe 311 to the third gas discharge pipe 

313 upon receiving the leaked gas detection signal. 15 

[43]  The gas supply pipe 130 connects the gas storage 

container 120 to a production facility (not shown), and the 

process gas stored in the gas storage container 120 may flow to 

the production facility through the gas supply pipe 130. 

[44]  The through-hole opening and closing unit 140 may 20 

include a through-hole blocking plate 141, a blocking plate 

driving unit 142, and a blocking plate connection unit 143. The 

through-hole opening and closing unit 140 may be disposed 

adjacent to the container storage cabinet 110 to open and close 

the through-hole 111. The through-hole opening and closing unit 25 
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140 may be disposed inside or outside the container storage 

cabinet 110, or may be disposed inside a plate forming the 

container storage cabinet 110. 

[45]  The through-hole blocking plate 141 may be disposed 

adjacent to the through-hole 111 to open and close the through-5 

hole 111. The size of the through-hole blocking plate 141 may 

be equal to the size of the through-hole 111, but may 

preferably be larger than that of the through-hole 111 to 

effectively block the leaked gas. 

[46]  The blocking plate driving unit 142 may be coupled to 10 

the through-hole blocking plate 141 to drive the through-hole 

blocking plate 141. The blocking plate driving unit 142 may 

include a motor configured to drive the through-hole blocking 

plate 141. The through-hole blocking plate 141 may be moved 

vertically or horizontally by the blocking plate driving unit 15 

142. 

[47]  The blocking plate driving unit 142 may be connected 

to the ultrasonic detector 125 and/or the pressure detector 150 

by wire and/or wirelessly to communicate therewith. The 

ultrasonic detector 125 and/or the pressure detector 150 may 20 

provide a leaked gas detection signal to the blocking plate 

driving unit 142 when detecting leaked gas in the container 

storage cabinet 110. The blocking plate driving unit 142 may 

operate upon receiving the leaked gas detection signal and move 

the through-hole blocking plate 141 downward to block the 25 
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through-hole 111. Since the through-hole 111 is blocked by the 

through-hole blocking plate 141, leaked gas is not discharged 

to the outside through the through-hole 111. When the leaked 

gas is removed, the ultrasonic detector 125 and/or the pressure 

detector 150 may provide a leaked gas clearance signal to the 5 

blocking plate driving unit 142. The blocking plate driving 

unit 142 may operate upon receiving the leaked gas clearance 

signal and move the through-hole blocking plate 141 upward to 

open the through-hole 111. 

[48]  The blocking plate driving unit 142 may be connected 10 

to the leaked gas detector 230 by wire and/or wirelessly to 

communicate therewith. The leaked gas detector 230 may provide 

a leaked gas detection signal to the blocking plate driving 

unit 142 when detecting leaked gas in the container storage 

cabinet 110. The blocking plate driving unit 142 may operate 15 

upon receiving the leaked gas detection signal and move the 

through-hole blocking plate 141 downward to block the through-

hole 111. When the leaked gas is removed and leaked gas is no 

longer detected, the leaked gas detector 230 may provide a 

leaked gas clearance signal to the blocking plate driving unit 20 

142. The blocking plate driving unit 142 may operate upon 

receiving the leaked gas clearance signal and move the through-

hole blocking plate 141 upward to open the through-hole 111. 

[49]  The blocking plate connection unit 143 may couple the 

through-hole blocking plate 141 and the blocking plate driving 25 
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unit 142 to each other. The blocking plate connection unit 143 

may be moved vertically and/or horizontally by the blocking 

plate driving unit 142, thereby moving the through-hole 

blocking plate 141. In addition, the blocking plate connection 

unit 143 may have a structure in which a plurality of pipes are 5 

overlapped, and a length thereof may be extended or retracted 

by the blocking plate driving unit 142, thereby moving the 

through-hole blocking plate 141. 

[50]  Normally, since the first gas transfer device 331 

generates a negative pressure in the container storage cabinet 10 

110, air outside the container storage cabinet 110 is drawn 

through the through-hole 111 and then transferred through the 

first gas discharge pipe 311 and the second gas discharge pipe 

312 to be discharged to the atmosphere. When a gas leaks, since 

the second gas transfer device 232 generates a negative 15 

pressure in the container storage cabinet 110, the leaked gas 

in the container storage cabinet 110 is transferred through the 

first gas discharge pipe 211 and the third gas discharge pipe 

213 to be discharged to the leaked gas treater 241. The 

through-hole opening and closing unit 140 may block the 20 

through-hole 111 upon the gas leakage, thereby preventing the 

leaked gas from backflowing to the outside of the container 

storage cabinet 110 before an operation of the second gas 

transfer device 232. 

[51]  The pressure detector 150 may be disposed adjacent to 25 
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the container storage cabinet 110 to detect the pressure inside 

the container storage cabinet 110. For example, the pressure 

detector 150 may include a pressure sensor. 

[52]  The pressure detector 150 may be connected to the 

blocking plate driving unit 142 by wire and/or wirelessly to 5 

communicate therewith. The pressure detector 150 may provide a 

leaked gas detection signal to the blocking plate driving unit 

142 when detecting a pressure of leaked gas as pressure in the 

container storage cabinet 110 increases due to the gas leakage. 

The blocking plate driving unit 142 may operate upon receiving 10 

the leaked gas detection signal and move the through-hole 

blocking plate 141 to block the through-hole 111. Since the 

through-hole 111 is blocked by the through-hole blocking plate 

141, leaked gas is not discharged to the outside through the 

through-hole 111. When the leaked gas is removed and the 15 

pressure decreases, the pressure detector 150 may provide a 

leaked gas clearance signal to the blocking plate driving unit 

142. The blocking plate driving unit 142 may operate upon 

receiving the leaked gas clearance signal and move the through-

hole blocking plate 141 to open the through-hole 111. 20 

[53]  The pressure detector 150 is connected to the leaked 

gas detector 230 by wire and/or wirelessly to communicate 

therewith. The pressure detector 150 may provide a leaked gas 

detection signal to the leaked gas detector 230 when detecting 

leaked gas. The leaked gas detector 230 may be connected to the 25 
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gas flow switcher 320 by wire and/or wirelessly to communicate 

therewith. The leaked gas detector 230 may provide a leaked gas 

detection signal to the gas flow switcher 320, and the gas flow 

switcher 320 may switch a gas flow direction from the first gas 

discharge pipe 311 to the second gas discharge pipe 312 to a 5 

gas flow direction from the first gas discharge pipe 311 to the 

third gas discharge pipe 313 upon receiving the leaked gas 

detection signal. 

[54]  The pressure detector 150 may be connected to the gas 

flow switcher 320 by wire and/or wirelessly to communicate 10 

therewith. The pressure detector 150 may provide a leaked gas 

detection signal to the gas flow switcher 320 when detecting 

gas leaked in the container storage cabinet 110, and the gas 

flow switcher 320 may switch a gas flow direction from the 

first gas discharge pipe 311 to the second gas discharge pipe 15 

312 to a gas flow direction from the first gas discharge pipe 

311 to the third gas discharge pipe 313 upon receiving the 

leaked gas detection signal. 

[55]  The pressure detector 150 may be connected to the 

first gas transfer device 331 and the second gas transfer 20 

device 332 by wire and/or wirelessly to communicate therewith. 

The pressure detector 150 may provide a leaked gas detection 

signal to the first gas transfer device 331 and the second gas 

transfer device 332 when detecting gas leaked in the container 

storage cabinet 110, and the first gas transfer device 331 may 25 
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stop its operation, and the second gas transfer device 332 may 

start its operation to transfer the leaked gas to the leaked 

gas treater 341 through the third gas discharge pipe 313. 

[56]  The pressure detector 150 may be connected to the 

neutralizing agent supply pump 343 by wire and/or wirelessly to 5 

communicate therewith. The pressure detector 150 may provide a 

leaked gas detection signal to the neutralizing agent supply 

pump 343 when detecting gas leaked in the container storage 

cabinet 110, and the neutralizing agent supply pump 343 may 

start its operation to supply neutralizing agent capable of 10 

neutralizing the leaked gas to the leaked gas treater 341. 

[57]  The leaked gas detection unit 200 may be connected to 

the gas supply unit 100 to detect gas leaked from the gas 

supply unit 100. The leaked gas detection unit 200 may include 

a leaked gas detection transfer pipe 210, a leaked gas 15 

detection transfer device 220, a leaked gas detector 230, and a 

detector storage box 240. 

[58]  The leaked gas detection transfer pipe 210 connects 

the container storage cabinet 110 and the leaked gas detector 

230. Gas leaked from the gas storage container 120 in the 20 

container storage cabinet 110 may flow to the leaked gas 

detector 230 through the leaked gas detection transfer pipe 

210. The leaked gas detection transfer pipe 210 may have a tube 

or pipe shape. In order to effectively detect the leaked gas, 

one end of the leaked gas detection transfer pipe 210 is 25 
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preferably disposed adjacent to one end (inlet) of the first 

gas discharge pipe 311. 

[59]  The leaked gas detection transfer device 220 may be 

disposed in the leaked gas detection transfer pipe 210 to draw 

the gas in the container storage cabinet 110 and transfer the 5 

gas to the leaked gas detector 230. The leaked gas detection 

transfer device 220 may include a gas transfer pump, a fan, a 

blower, or the like. In order to precisely detect the leaked 

gas, it is preferable to use the gas transfer pump to 

continuously transfer the gas in the container storage cabinet 10 

110 through the leaked gas detection transfer pipe 210. 

[60]  The leaked gas detector 230 is disposed in the 

detector storage box 240, and is connected to the leaked gas 

detection transfer pipe 210 to detect the gas transferred from 

the container storage cabinet 110. The leaked gas detector 230 15 

may include a gas detection sensor or the like, and may detect 

the leaked gas and a leakage amount (leakage concentration). 

[61]  The leaked gas detector 230 may be connected to the 

gas flow switcher 320 by wire and/or wirelessly to communicate 

therewith. The leaked gas detector 230 may provide a leaked gas 20 

detection signal to the gas flow switcher 320 when detecting 

gas leaked in the container storage cabinet 110, and the gas 

flow switcher 320 may switch a gas flow direction from the 

first gas discharge pipe 311 to the second gas discharge pipe 

312 to a gas flow direction from the first gas discharge pipe 25 
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311 to the third gas discharge pipe 313 upon receiving the 

leaked gas detection signal. 

[62]  The leaked gas detector 230 may be connected to the 

first gas transfer device 331 and the second gas transfer 

device 332 by wire and/or wirelessly to communicate therewith. 5 

The leaked gas detector 230 may provide a leaked gas detection 

signal to the first gas transfer device 331 and the second gas 

transfer device 332 when detecting gas leaked in the container 

storage cabinet 110, and the first gas transfer device 331 may 

stop its operation, and the second gas transfer device 332 may 10 

start its operation to transfer the leaked gas to the leaked 

gas treater 341 through the third gas discharge pipe 313. 

[63]  The leaked gas detector 230 is connected to the 

neutralizing agent supply pump 343 by wire and/or wirelessly to 

communicate therewith. The leaked gas detector 230 may provide 15 

a leaked gas detection signal to the neutralizing agent supply 

pump 343 when detecting gas leaked in the container storage 

cabinet 110, and the neutralizing agent supply pump 343 may 

start its operation to supply neutralizing agent capable of 

neutralizing the leaked gas to the leaked gas treater 341. 20 

[64]  The detector storage box 240 may have a cabinet shape 

and may accommodate and store the leaked gas detector 230. The 

detector storage box 240 may accommodate a plurality of leaked 

gas detectors 230. 

[65]  Although not shown in the drawings, the leaked gas 25 



22 

detection unit 200 may include a plurality of leaked gas 

detection transfer pipes 210, a plurality of leaked gas 

detection transfer devices 220, and a plurality of leaked gas 

detectors 230, and may be connected to a plurality of container 

storage cabinets 110 to detect leaked gas. In addition, the 5 

leaked gas detection transfer pipe 210 may be connected to the 

leaked gas treater 341. Leaked gas having passed through the 

leaked gas detection unit 200 may be transferred to the leaked 

gas treater 341, neutralized, and then discharged to the 

atmosphere. 10 

[66]  The leaked gas treatment unit 300 may be connected to 

the gas supply unit 100 to treat gas leaked from the gas supply 

unit 100. The leaked gas treatment unit 300 may include a first 

gas discharge pipe 311, a second gas discharge pipe 312, a 

third gas discharge pipe 313, a gas flow switcher 320, a first 15 

gas transfer device 331, a second gas transfer device 332, a 

leaked gas treater 341, a neutralizing agent storage tank 342, 

a neutralizing agent supply pump 343, and a neutralizing agent 

supply pipe 344. 

[67]  The first gas discharge pipe 311 may be connected to 20 

the container storage cabinet 110 to discharge the gas in the 

container storage cabinet 110. One end (inlet) of the first gas 

discharge pipe 311 is connected to the container storage 

cabinet 110, and the other end (outlet) thereof is connected to 

the gas flow switcher 320. Under normal conditions, the first 25 
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gas discharge pipe 311 discharges the air in the container 

storage cabinet 110. When gas (process gas, high-pressure gas) 

leaks from the gas supply unit 100, the first gas discharge 

pipe 311 discharges the leaked gas. The first gas discharge 

pipe 311 may have a tube or pipe shape. A connection position 5 

of the first gas discharge pipe 311 to the container storage 

cabinet 110 may be determined in consideration of a region 

having a high probability of gas leakage in the gas supply unit 

100, the type of gas stored in the gas storage container 120, 

arrangement positions of the gas flow switcher and the leaked 10 

gas treater, and the like. For example, since there is a high 

probability of gas leakage at the connection portion between 

the gas storage container 120 and the gas supply pipe 130, the 

first gas discharge pipe 311 may be connected to an upper 

surface of the container storage cabinet 110. 15 

[68]  The second gas discharge pipe 312 may be connected to 

the gas flow switcher 320 to discharge the gas transferred 

through the first gas discharge pipe 311. One end (inlet) of 

the second gas discharge pipe 312 is connected to the gas flow 

switcher 320, and the other end (outlet) thereof may be exposed 20 

to the atmosphere or may communicate with the atmosphere. 

Normally, when the leaked gas is not detected, the second gas 

discharge pipe 312 discharges the air transferred through the 

first gas discharge pipe 311 to the atmosphere. When gas leaks 

from the gas supply unit 100 and the leaked gas is detected, 25 
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the inlet of the second gas discharge pipe 312 is blocked by 

the gas flow switcher 320 such that the leaked gas does not 

flow from the first gas discharge pipe 311 to the second gas 

discharge pipe 312, and the transfer of the gas through the 

second gas discharge pipe 312 is blocked such that the leaked 5 

gas is not discharged to the atmosphere. The second gas 

discharge pipe 312 may have a tube or pipe shape. 

[69]  The third gas discharge pipe 313 may be connected to 

the gas flow switcher 320 to discharge the gas transferred 

through the first gas discharge pipe 311. One end (inlet) of 10 

the third gas discharge pipe 313 is connected to the gas flow 

switcher 320, and the other end (outlet) thereof is connected 

to the leaked gas treater 341. Normally, when the leaked gas is 

not detected, the inlet of the third gas discharge pipe 313 is 

blocked by the gas flow switcher 320, and thus the transfer of 15 

the gas (air) through the third gas discharge pipe 313 is 

blocked. When gas leaks from the gas supply unit 100 and the 

leaked gas is detected, the inlet of the second gas discharge 

pipe 312 is blocked and the inlet of the third gas discharge 

pipe 313 is opened by the gas flow switcher 320, such that the 20 

leaked gas flows from the first gas discharge pipe 311 to the 

third gas discharge pipe 313 and is discharged to the leaked 

gas treater 341. The third gas discharge pipe 313 may have a 

tube or pipe shape. 

[70]  The gas flow switcher 320 may be disposed between the 25 
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first gas discharge pipe 311 and the second gas discharge pipe 

312 and between the first gas discharge pipe 311 and the third 

gas discharge pipe 313 to switch a gas flow. The gas flow 

switcher 320 opens the inlet of the second gas discharge pipe 

312 and blocks the inlet of the third gas discharge pipe 313 to 5 

allow the gas to flow from the first gas discharge pipe 311 to 

the second gas discharge pipe 312, or blocks the inlet of the 

second gas discharge pipe 312 and opens the inlet of the third 

gas discharge pipe 313 to allow the gas to flow from the first 

gas discharge pipe 311 to the third gas discharge pipe 313. The 10 

gas flow switcher 320 may include a damper or a 3-way valve 

capable of adjusting a flow direction and/or a flow rate. 

[71]  The gas flow switcher 320 may be connected to at 

least one of the ultrasonic detector 125, the pressure detector 

150, and the leaked gas detector 230 by wire and/or wirelessly 15 

to communicate therewith. When the ultrasonic detector 125, the 

pressure detector 150, and/or the leaked gas detector 230 

detect leaked gas in the container storage cabinet 110, the 

ultrasonic detector 125, the pressure detector 150, and/or the 

leaked gas detector 230 may provide a leaked gas detection 20 

signal to the gas flow switcher 320, and when receiving the 

leaked gas detection signal, the gas flow switcher 320 may 

block the inlet of the second gas discharge pipe 312 and open 

the inlet of the third gas discharge pipe 313 to switch a gas 

flow direction from the first gas discharge pipe 311 to the 25 



26 

second gas discharge pipe 312 to a gas flow direction from the 

first gas discharge pipe 311 to the third gas discharge pipe 

313. Thereby, the leaked gas can be prevented from being 

discharged into the atmosphere. 

[72]  The first gas transfer device 331 may be disposed in 5 

the second gas discharge pipe 312 to control the transfer of 

gas through the first gas discharge pipe 311 and the second gas 

discharge pipe 312. An operating speed of the first gas 

transfer device 331 may be controlled to adjust a transfer 

speed (discharge speed, control wind speed) of the gas 10 

transferred by the first gas transfer device 331. The operating 

speed of the first gas transfer device 331 may be set to a 

constant value, and the gas transferred by the first gas 

transfer device 331 may flow through the first gas discharge 

pipe 311 and the second gas discharge pipe 312 at a constant 15 

speed to be discharged. The operating speed of the first gas 

transfer device 331 is set to satisfy the regulations of the 

Occupational Safety and Health Act (control wind speed of 0.5 

m/s or more). 

[73]  The first gas transfer device 331 may include a fan, 20 

a blower, a gas transfer pump, or the like. Normally, the first 

gas transfer device 331 transfers gas (air) in the container 

storage cabinet 110 through the first gas discharge pipe 311 

and the second gas discharge pipe 312 to discharge the gas into 

the atmosphere. The first gas transfer device 331 may generate 25 



27 

negative pressure in the container storage cabinet 110 to 

prevent gas in the container storage cabinet 110 from flowing 

backward to the outside of the container storage cabinet 110. 

[74]  The first gas transfer device 331 may be connected to 

at least one of the ultrasonic detector 125, the pressure 5 

detector 150, and the leaked gas detector 230 by wire and/or 

wirelessly to communicate therewith. When the ultrasonic 

detector 125, the pressure detector 150, and/or the leaked gas 

detector 230 detect leaked gas in the container storage cabinet 

110, the ultrasonic detector 125, the pressure detector 150, 10 

and/or the leaked gas detector 230 may provide a leaked gas 

detection signal to the first gas transfer device 331, and when 

receiving the leaked gas detection signal, the first gas 

transfer device 331 may stop operating. Thereby, the leaked gas 

can be prevented from being discharged into the atmosphere. 15 

[75]  The second gas transfer device 332 may be disposed in 

the third gas discharge pipe 313 to control the transfer of gas 

through the first gas discharge pipe 311 and the third gas 

discharge pipe 313. An operating speed of the second gas 

transfer device 332 may be controlled to adjust a transfer 20 

speed (discharge speed, control wind speed) of the gas 

transferred by the second gas transfer device 332. The 

operating speed of the second gas transfer device 332 may be 

set to a constant value, and the gas transferred by the second 

gas transfer device 332 may flow through the first gas 25 
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discharge pipe 311 and the third gas discharge pipe 313 at a 

constant speed to be discharged to the leaked gas treater 341. 

The operating speed of the second gas transfer device 332 is 

set to satisfy the regulations of the Occupational Safety and 

Health Act (control wind speed of 0.5 m/s or more). 5 

[76]  The second gas transfer device 332 may include a fan, 

a blower, a gas transfer pump, or the like. The second gas 

transfer device 332 normally does not operate when leaked gas 

is not detected, and operates when leaked gas is detected. 

[77]  The second gas transfer device 332 may be connected 10 

to at least one of the ultrasonic detector, the pressure 

detector 150, and the leaked gas detector 230 by wire and/or 

wirelessly to communicate therewith. When the ultrasonic 

detector 125, the pressure detector 150, and/or the leaked gas 

detector 230 detect leaked gas in the container storage cabinet 15 

110, the ultrasonic detector 125, the pressure detector 150, 

and/or the leaked gas detector 230 may provide a leaked gas 

detection signal to the second gas transfer device 332, and 

when receiving the leaked gas detection signal, the second gas 

transfer device 332 may start operating to transfer the leaked 20 

gas to the leaked gas treater 341 through the first gas 

discharge pipe 311 and the third gas discharge pipe 313. The 

second gas transfer device 332 may generate negative pressure 

in the container storage cabinet 110 to prevent gas in the 

container storage cabinet 110 from flowing backward to the 25 
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outside of the container storage cabinet 110. 

[78]  In the drawings, a total of two gas transfer devices 

are disposed, such as the first gas transfer device 331 

disposed in the second gas discharge pipe 312 and the second 

gas transfer device 332 disposed in the third gas discharge 5 

pipe 313, and the first gas transfer device 331 and the second 

gas transfer device 332 are respectively operated under normal 

conditions and upon gas leakage. However, the present invention 

is not limited thereto, and only one gas transfer device may be 

disposed in the first gas discharge pipe 311. In this case, the 10 

gas transfer device may always operate regardless of whether 

gas leaks. 

[79]  The leaked gas treater 341 may be connected to the 

third gas discharge pipe 313 to neutralize leaked gas 

transferred through the first gas discharge pipe 311 and the 15 

third gas discharge pipe 313. The leaked gas treater 341 may 

include a scrubber or the like. The neutralized gas may be 

discharged to the atmosphere through a discharge pipe (not 

shown) disposed at an upper portion of the leaked gas treater 

341, or may be discharged to the atmosphere after passing 20 

through a blower and/or a filter connected to the discharge 

pipe. The third gas discharge pipe 313 is connected to a lower 

portion of the leaked gas treater 341 and the neutralizing 

agent supply pipe 344 is connected to the upper portion of the 

leaked gas treater 341, and the leaked gas entering the lower 25 
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portion of the leaked gas treater 341 may react with 

neutralizing agent supplied to the leaked gas treater 341 to be 

neutralized. The used neutralizing agent may be discharged from 

the lower portion of the leaked gas treater 341 to be discarded 

or recycled. 5 

[80]  The neutralizing agent storage tank 342 may be 

disposed adjacent to the leaked gas treater 341 and may store 

neutralizing agent for treating leaked gas. The neutralizing 

agent supply pipe 344 may connect the neutralizing agent 

storage tank 342 and the leaked gas treater 341 to provide a 10 

transfer passage for neutralizing agent. The neutralizing agent 

supply pump 343 may be disposed in the neutralizing agent 

supply pipe 344 to transfer the neutralizing agent stored in 

the neutralizing agent storage tank 342 to the leaked gas 

treater 341. 15 

[81]  The neutralizing agent supply pump 343 may be 

connected to at least one of the ultrasonic detector 125, the 

pressure detector 150, and the leaked gas detector 230 by wire 

and/or wirelessly to communicate therewith. When the ultrasonic 

detector 125, the pressure detector 150, and/or the leaked gas 20 

detector 230 detect leaked gas in the container storage cabinet 

110, the ultrasonic detector 125, the pressure detector 150, 

and/or the leaked gas detector 230 may provide a leaked gas 

detection signal to the neutralizing agent supply pump 343, and 

when receiving the leaked gas detection signal, the 25 
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neutralizing agent supply pump 343 may start operating to 

supply neutralizing agent capable of neutralizing the leaked 

gas to the leaked gas treater 341. 

[82]  The leaked gas treater 341, the neutralizing agent 

storage tank 342, the neutralizing agent supply pump 343, and 5 

the neutralizing agent supply pipe 344 may be integrated into a 

single scrubber facility and disposed integrally, or may be 

respectively disposed as separate components separated from 

each other. 

[83] 10 

[84]  FIG. 6 schematically shows a configuration of a gas 

supply system according to another embodiment of the present 

invention. 

[85]  Referring to FIG. 6, the gas supply system 10 

includes a gas supply unit 100, a leaked gas detection unit 15 

200, a leaked gas treatment unit 300, and a system controller 

400. Since the gas supply unit 100, the leaked gas detection 

unit 200, and the leaked gas treatment unit 300 have been 

described in detail with reference to FIGS. 1 to 5, 

descriptions thereof will be omitted herein. 20 

[86]  The system controller 400 may be connected to the 

ultrasonic detector 125, the blocking plate driving unit 142, 

the pressure detector 150, the leaked gas detector 230, the gas 

flow switcher 320, the first gas transfer device 331, the 

second gas transfer device 332, and the neutralizing agent 25 
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supply pump 343 by wire and/or wirelessly to communicate 

therewith, and may control operations of these components. 

[87]  When the ultrasonic detector 125, the pressure 

detector 150, and/or the leaked gas detector 230 detect leaked 

gas in the container storage cabinet 110, the ultrasonic 5 

detector 125, the pressure detector 150, and/or the leaked gas 

detector 230 may provide a leaked gas detection signal to the 

system controller 400, and when receiving the leaked gas 

detection signal, the system controller 400 may control 

operations of the blocking plate driving unit 142, the gas flow 10 

switcher 320, the first gas transfer device 331, the second gas 

transfer device 332, and the neutralizing agent supply pump 

342. 

[88]  When receiving the leaked gas detection signal, the 

system controller 400 may control an operation of the blocking 15 

plate driving unit 142, and the blocking plate driving unit 142 

may move the through-hole blocking plate 141 to block the 

through-hole 111 according to a control signal of the system 

controller 400. 

[89]  When receiving the leaked gas detection signal, the 20 

system controller 400 may control an operation of the gas flow 

switcher 320, and the gas flow switcher 320 may switch a gas 

flow direction from the first gas discharge pipe 311 to the 

second gas discharge pipe 312 to a gas flow direction from the 

first gas discharge pipe 311 to the third gas discharge pipe 25 
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313 according to a control signal of the system controller 400. 

[90]  When receiving the leaked gas detection signal, the 

system controller 400 may control operations of the first gas 

transfer device 331 and the second gas transfer device 332, the 

first gas transfer device 331 may stop operating according to a 5 

control signal of the system controller 400, and the second gas 

transfer device 332 may start operating according to a control 

signal of the system controller 400 to transfer the leaked gas 

to the leaked gas treater 341 through the third gas discharge 

pipe 313. 10 

[91]  When receiving the leaked gas detection signal, the 

system controller 400 may control an operation of the 

neutralizing agent supply pump 343, and the neutralizing agent 

supply pump 343 may start operating according to a control 

signal of the system controller 400 to supply neutralizing 15 

agent capable of neutralizing the leaked gas to the leaked gas 

treater 341. 

[92] 

[93]  An operation example of the gas supply system 10 is 

as follows. 20 

[94]  When the ultrasonic detector 125 detects leaked gas 

in the container storage cabinet 110, the ultrasonic detector 

125 may porvide a leaked gas detection signal to the gas flow 

switcher 320, and when receiving the leaked gas detection 

signal, the gas flow switcher 320 may switch a gas flow 25 
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direction from the first gas discharge pipe 311 to the second 

gas discharge pipe 312 to a gas flow direction from the first 

gas discharge pipe 311 to the third gas discharge pipe 313. The 

ultrasonic detector 125 may provide a leaked gas detection 

signal to the first gas transfer device 331 and the second gas 5 

transfer device 332, the first gas transfer device 331 may stop 

operating, and the second gas transfer device 332 may start 

operating to transfer the leaked gas to the leaked gas treater 

341 through the third gas discharge pipe 313. The ultrasonic 

detector 125 may provide a leaked gas detection signal to the 10 

neutralizing agent supply pump 343, and the neutralizing agent 

supply pump 343 may start operating to supply neutralizing 

agent capable of neutralizing the leaked gas to the leaked gas 

treater 341. 

[95]  When leaked gas is detected by the leaked gas 15 

detector 230 after receiving the leaked gas detection signal 

from the ultrasonic detector 125, the leaked gas treatment unit 

300 continuously operates to treat the leaked gas. 

[96]  If leaked gas is not detected by the leaked gas 

detector 230 until a predetermined time elapses after receiving 20 

the leaked gas detection signal from the ultrasonic detector 

125, the leaked gas detector 230 determines that it is a 

malfunction of the ultrasonic detector 125. The predetermined 

time is set to a time equal to or greater than a time required 

for the leaked gas detector 230 to detect leaked gas when gas 25 
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actually leaks. The leaked gas detector 230 may provide a 

leaked gas clearance signal to the gas flow switcher 320, and 

when receiving the leaked gas clearance signal, the gas flow 

switcher 320 may switch a gas flow direction from the first gas 

discharge pipe 311 to the third gas discharge pipe 313 to a gas 5 

flow direction from the first gas discharge pipe 311 to the 

second gas discharge pipe 312. The leaked gas detector 230 may 

provide a leaked gas clearance signal to the first gas transfer 

device 331 and the second gas transfer device 332, the second 

gas transfer device 332 may stop operating, and the first gas 10 

transfer device 331 may start operating. The leaked gas 

detector 230 may provide a leaked gas clearance signal to the 

neutralizing agent supply pump 343, and the neutralizing agent 

supply pump 343 may stop operating to stop supplying 

neutralizing agent to the leaked gas treater 341. 15 

[97] 

[98]  Another operation example of the gas supply system 10 

is as follows. 

[99]  When the ultrasonic detector 125 detects leaked gas 

in the container storage cabinet 110, the ultrasonic detector 20 

125 may provide a leaked gas detection signal to the leaked gas 

detector 230. The leaked gas detector 230 may provide a leaked 

gas detection signal to the gas flow switcher 320, and when 

receiving the leaked gas detection signal, the gas flow 

switcher 320 may switch a gas flow direction from the first gas 25 



36 

discharge pipe 311 to the second gas discharge pipe 312 to a 

gas flow direction from the first gas discharge pipe 311 to the 

third gas discharge pipe 313. The leaked gas detector 230 may 

provide a leaked gas detection signal to the first gas transfer 

device 331 and the second gas transfer device 332, the first 5 

gas transfer device 331 may stop operating, and the second gas 

transfer device 332 may start operating to transfer the leaked 

gas to the leaked gas treater 341 through the third gas 

discharge pipe 313. The leaked gas detector 230 may provide a 

leaked gas detection signal to the neutralizing agent supply 10 

pump 343, and the neutralizing agent supply pump 343 may start 

operating to supply neutralizing agent capable of neutralizing 

the leaked gas to the leaked gas treater 341. 

[100]  When the leaked gas is detected by the leaked gas 

detector 230 after receiving the leaked gas detection signal 15 

from the ultrasonic detector 125, the leaked gas treatment unit 

300 continuously operates to treat the leaked gas. 

[101]  If leaked gas is not detected by the leaked gas 

detector 230 until a predetermined time elapses after receiving 

the leaked gas detection signal from the ultrasonic detector 20 

125, the leaked gas detector 230 determines that it is a 

malfunction of the ultrasonic detector 125. The predetermined 

time is set to a time equal to or greater than a time required 

for the leaked gas detector 230 to detect leaked gas when gas 

actually leaks. The leaked gas detector 230 may provide a 25 
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leaked gas clearance signal to the gas flow switcher 320, and 

when receiving the leaked gas clearance signal, the gas flow 

switcher 320 may switch a gas flow direction from the first gas 

discharge pipe 311 to the third gas discharge pipe 313 to a gas 

flow direction from the first gas discharge pipe 311 to the 5 

second gas discharge pipe 312. The leaked gas detector 230 may 

provide a leaked gas clearance signal to the first gas transfer 

device 331 and the second gas transfer device 332, the second 

gas transfer device 332 may stop operating, and the first gas 

transfer device 331 may start operating. The leaked gas 10 

detector 230 may provide a leaked gas clearance signal to the 

neutralizing agent supply pump 343, and the neutralizing agent 

supply pump 343 may stop operating to stop supplying 

neutralizing agent to the leaked gas treater 341. 

[102] 15 

[103]  Still another operation example of the gas supply 

system 10 is as follows. 

[104]  When the ultrasonic detector 125 detects leaked gas 

in the container storage cabinet 110, the ultrasonic detector 

125 may provide a leaked gas detection signal to the system 20 

controller 400. The system controller 400 may provide a leaked 

gas detection signal to the gas flow switcher 320, and when 

receiving the leaked gas detection signal, the gas flow 

switcher 320 may switch a gas flow direction from the first gas 

discharge pipe 311 to the second gas discharge pipe 312 to a 25 
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gas flow direction from the first gas discharge pipe 311 to the 

third gas discharge pipe 313. The system controller 400 may 

provide a leaked gas detection signal to the first gas transfer 

device 331 and the second gas transfer device 332, the first 

gas transfer device 331 may stop operating, and the second gas 5 

transfer device 332 may start operating to transfer the leaked 

gas to the leaked gas treater 341 through the third gas 

discharge pipe 313. The system controller 400 may provide a 

leaked gas detection signal to the neutralizing agent supply 

pump 343, and the neutralizing agent supply pump 343 may start 10 

operating to supply neutralizing agent capable of neutralizing 

the leaked gas to the leaked gas treater 341. 

[105]  When leaked gas is detected by the leaked gas 

detector 230 after receiving the leaked gas detection signal 

from the ultrasonic detector 125, the leaked gas treatment unit 15 

300 continuously operates to treat the leaked gas. 

[106]  If leaked gas is not detected by the leaked gas 

detector 230 until a predetermined time elapses after receiving 

the leaked gas detection signal from the ultrasonic detector 

125, the system controller 400 determines that it is a 20 

malfunction of the ultrasonic detector 125. The predetermined 

time is set to a time equal to or greater than a time required 

for the leaked gas detector 230 to detect leaked gas when gas 

actually leaks. The system controller 400 may provide a leaked 

gas clearance signal to the gas flow switcher 320, and when 25 
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receiving the leaked gas clearance signal, the gas flow 

switcher 320 may switch a gas flow direction from the first gas 

discharge pipe 311 to the third gas discharge pipe 313 to a gas 

flow direction from the first gas discharge pipe 311 to the 

second gas discharge pipe 312. The leaked gas detector 230 may 5 

provide a leaked gas clearance signal to the first gas transfer 

device 331 and the second gas transfer device 332, the second 

gas transfer device 332 may stop operating, and the first gas 

transfer device 331 may start operating. The system controller 

400 may provide a leaked gas clearance signal to the 10 

neutralizing agent supply pump 343, and the neutralizing agent 

supply pump 343 may stop operating to stop supplying 

neutralizing agent to the leaked gas treater 341. 

[107] 

[108]  Still another operation example of the gas supply 15 

system 10 is as follows. 

[109]  While gas is supplied from the gas supply unit 100 to 

the production facility, the leaked gas detection unit 200 

operates and detects gas leaked from the gas supply unit 100. 

[110]  When leaked gas is not detected by the leaked gas 20 

detection unit 200, only the first gas transfer device 331 

operates, and the second gas transfer device 332 and the 

neutralizing agent supply pump 343 do not operate. The gas flow 

switcher 320 opens the inlet of the second gas discharge pipe 

312 and blocks the inlet of the third gas discharge pipe 313 to 25 



40 

allow the first gas discharge pipe 311 and the second gas 

discharge pipe 312 to communicate with each other. The first 

gas transfer device 331 transfers gas (air) in the container 

storage cabinet 110 through the first gas discharge pipe 311 

and the second gas discharge pipe 312 to discharge the gas to 5 

the atmosphere. The first gas transfer device 331 is operated 

at a first operating speed, and the gas transferred by the 

first gas transfer device 331 is transferred at a first 

transfer speed. 

[111]  When leaked gas is detected by the ultrasonic 10 

detector 125, the pressure detector 150, and/or the leaked gas 

detection unit 200, the operation of the first gas transfer 

device 331 is stopped, and the operations of the second gas 

transfer device 332 and the neutralizing agent supply pump 343 

are started. The gas flow switcher 320 blocks the inlet of the 15 

second gas discharge pipe 312 and opens the inlet of the third 

gas discharge pipe 313 to allow the first gas discharge pipe 

311 and the third gas discharge pipe 313 to communicate with 

each other. In order to maintain a negative pressure in the 

container storage cabinet 110, it is preferable that the 20 

operation of the first gas transfer device 331 is stopped after 

the first gas discharge pipe 311 and the third gas discharge 

pipe 313 are made to communicate with each other by the gas 

flow switcher 320 and the operation of the second gas transfer 

device 332 is started. The second gas transfer device 332 may 25 
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transfer the leaked gas to the leaked gas treater 341 through 

the first gas discharge pipe 311 and the third gas discharge 

pipe 313. The second gas transfer device 332 is operated at a 

second operating speed, and the gas transferred by the second 

gas transfer device 332 is transferred at a second transfer 5 

speed. In order to stably transfer the leaked gas through the 

first gas discharge pipe 311 and the third gas discharge pipe 

313, it is preferable that the operating speed (first operating 

speed) of the first gas transfer device 331 is the same as the 

operating speed (second operating speed) of the second gas 10 

transfer device 332, and the first transfer speed and the 

second transfer speed may be the same. The leaked gas 

transferred to the leaked gas treater 341 may react with 

neutralizing agent supplied by the operation of the 

neutralizing agent supply pump 343 to be neutralized. 15 

[112]  In order to prevent gas leaked from the gas storage 

container 120 from being discharged to the atmosphere through 

the second gas discharge pipe 312 and to allow the leaked gas 

to be moved to the leaked gas treater 341 through the third gas 

discharge pipe 313 and then be neutralized, operating 20 

conditions 1 and 2 are set for the first gas transfer device 

331, the second gas transfer device 332, and the neutralizing 

agent supply pump 343 to satisfy the following conditions. 

[113]  Operating Condition 1: First transfer time ≥ Leaked 

gas detection time 25 
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[114]  Operating Condition 2: First transfer time + Second 

transfer time ≥ Leaked gas detection time + Neutralizing agent 

supply pump operation time (Leaked gas treater operation time) 

[115]  The first transfer time represents a time period 

during which the leaked gas is transferred in the first gas 5 

discharge pipe 311 by a first operating speed of the first gas 

transfer device 331, and the second transfer time represents a 

time period during which the leaked gas is transferred in the 

first gas discharge pipe 311 and the third gas discharge pipe 

313 by a second operating speed of the second gas transfer 10 

device 332. The leaked gas detection time represents the sum of 

a time period during which the leaked gas is transferred 

through the leaked gas detection transfer pipe 210 and a time 

period detected by the leaked gas detector 230, and the 

neutralizing agent supply pump operation time (leaked gas 15 

treater operation time) represents a time period from when 

leaked gas is detected by the leaked gas detector 230 and the 

operation of the neutralizing agent supply pump 343 starts to 

when neutralizing agent starts to be supplied to the leaked gas 

treater 341. 20 

[116]  Since the leaked gas detection time and the 

neutralizing agent supply pump operation time are fixed values 

depending on installed equipment such as the detector and the 

pump, the operating speeds of the first gas transfer device 331 

and the second gas transfer device 332 may be set so as to 25 
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satisfy Operating Conditions 1 and 2. The operating speeds of 

the first gas transfer device 331 and the second gas transfer 

device 332 may be set to constant values within a range 

satisfying Operating Conditions 1 and 2 before the operation of 

the gas supply system 10. In addition, the operating speeds of 5 

the first gas transfer device 331 and the second gas transfer 

device 332 may be controlled to be changed within a range 

satisfying Operating Conditions 1 and 2 during the operation of 

the gas supply system 10. 

[117]  According to an embodiment of the present invention, 10 

when leaked gas is not detected, the second gas transfer device 

332, the leaked gas treater 341, and the neutralizing agent 

supply pump 343 do not operate, and neutralizing agent is not 

used, such that process costs can be reduced, and leaked gas 

can be effectively treated and removed. 15 

[118] 

[119]  Still another operation example of the gas supply 

system 10 is as follows. 

[120]  When a small amount of gas continuously leaks from 

the gas storage container 120 such that a pressure change in 20 

the container storage cabinet 110 is small (when the pressure 

change is less than a preset reference value), the gas supply 

system 10 operates according to the above-described operation 

example, but the through-hole opening and closing unit 140 does 

not block the through-hole 111. 25 
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[121]  When a large amount of gas instantaneously leaks from 

the gas storage container 120 such that the pressure change in 

the container storage cabinet 110 is large (when the pressure 

change is equal to or greater than the preset reference value), 

the gas supply system 10 operates according to the above-5 

described operation example, but the pressure detector 150 

provides a leaked gas detection signal to the blocking plate 

driving unit 142, and the blocking plate driving unit 142 moves 

the through-hole blocking plate 141 to block the through-hole 

111, thereby preventing the large amount of leaked gas from 10 

flowing backward to the outside of the container storage 

cabinet 110. 

[122]  When the leaked gas is removed by the leaked gas 

treatment unit 300 and the leaked gas in the container storage 

cabinet 110 is not detected by the pressure detector 150 and/or 15 

the leaked gas detector 230, at least one of the pressure 

detector 150, the leaked gas detector 230, and the system 

controller 400 provides a leaked gas clearance signal to the 

blocking plate driving unit 142, and the blocking plate driving 

unit 142 moves the through-hole blocking plate 142 to open the 20 

through-hole 111. 

[123]  In this way, whether to open or close the through-

hole 111 of the container storage cabinet 110 is determined 

differently according to a leakage amount and a leakage manner 

of the leaked gas, whereby it is possible to reduce the 25 
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installation cost of a gas detector in an indoor workplace 

while ensuring worker safety against the leaked gas. 

[124] 

[125]  Specific embodiments of the present invention have 

been described above. It will be understood by those skilled in 5 

the art that the present invention may be implemented in a 

modified form without departing from the essential 

characteristics of the present invention. Therefore, the 

disclosed embodiments should be considered in a descriptive 

sense rather than a limiting sense. The scope of the present 10 

invention is defined by the claims, not by the foregoing 

description, and all differences within the equivalent scope 

thereof should be construed as being included in the present 

invention. 

Industrial Applicability 15 

[126]  The gas supply system according to the embodiments 

of the present invention has good performance. For example, 

even when the leakage pressure of the gas is low, the leaked 

gas can be detected and safely and effectively removed. When 

there is no gas leakage, the leaked gas treatment facility 20 

does not operate and neutralizing agent is not used, thereby 

reducing process costs, and when there is a gas leakage, the 

leaked gas treatment facility is operated such that the leaked 

gas is effectively treated and removed without being 

discharged into the atmosphere. Furthermore, it is possible to 25 
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secure the safety of workers against the leaked gas while 

reducing the installation cost of gas detectors in an indoor 

workplace. 
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CLAIMS 

[Claim 1] 

A gas supply system comprising: 

a gas supply unit for supplying a gas to a production 

facility, 5 

wherein the gas supply unit comprises: 

a gas storage container storing the gas; 

a gas supply pipe connecting the gas storage container 

and the production facility; 

a container storage cabinet accommodating and storing the 10 

gas storage container; and 

an ultrasonic detector disposed in the container storage 

cabinet. 

[Claim 2] 

The gas supply system of claim 1, wherein the ultrasonic 15 

detector is disposed at a connection portion between the gas 

storage container and the gas supply pipe. 

[Claim 3] 

The gas supply system of claim 1, wherein the container 

storage cabinet has a through-hole, and  20 

the gas supply unit further comprises a through-hole 

opening and closing unit disposed adjacent to the container 

storage cabinet to open and close the through-hole. 

[Claim 4] 

The gas supply system of claim 3, wherein the through-25 
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hole opening and closing unit comprises: 

a through-hole blocking plate disposed adjacent to the 

through-hole to open and close the through-hole; 

a blocking plate driving unit connected to the through-

hole blocking plate to drive the through-hole blocking plate; 5 

and 

a blocking plate connection unit connecting the through-

hole blocking plate and the blocking plate driving unit. 

[Claim 5] 

The gas supply system of claim 3, wherein the through-10 

hole opening and closing unit is connected to the ultrasonic 

detector by wire or wirelessly to communicate therewith, and 

the ultrasonic detector controls an operation of the 

through-hole opening and closing unit. 

[Claim 6] 15 

The gas supply system of claim 3, wherein the gas supply 

unit further comprises a pressure detector disposed adjacent 

to the container storage cabinet to detect a pressure inside 

the container storage cabinet. 

[Claim 7]  20 

The gas supply system of claim 6, wherein the through-

hole opening and closing unit is connected to the pressure 

detector by wire or wirelessly to communicate therewith, and 

the pressure detector controls an operation of the 

through-hole opening and closing unit. 25 
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[Claim 8] 

The gas supply system of claim 1, further comprising a 

leaked gas detection unit connected to the gas supply unit to 

detect a gas leaked from the gas supply unit, 

wherein the leaked gas detection unit comprises: 5 

a leaked gas detector detecting the leaked gas; 

a leaked gas detection transfer pipe connecting the 

container storage cabinet and the leaked gas detector; and 

a leaked gas detection transfer device disposed on the 

leaked gas detection transfer pipe to transfer the leaked gas. 10 

[Claim 9] 

The gas supply system of claim 8, further comprising a 

leaked gas treatment unit connected to the gas supply unit to 

treat the leaked gas. 

[Claim 10] 15 

The gas supply system of claim 9, wherein the leaked gas 

treatment unit is connected to the ultrasonic detector by wire 

or wirelessly to communicate therewith, and 

the ultrasonic detector controls an operation of the 

leaked gas treatment unit. 20 

[Claim 11] 

The gas supply system of claim 9, wherein the leaked gas 

treatment unit comprises: 

a first gas discharge pipe connected to the container 

storage cabinet to discharge a gas in the container storage 25 
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cabinet; 

a gas flow switcher connected to the first gas discharge 

pipe to switch a flow direction of the gas; 

a second gas discharge pipe connected to the gas flow 

switcher to discharge the gas transferred through the first 5 

gas discharge pipe; 

a third gas discharge pipe separated from the second gas 

discharge pipe and connected to the gas flow switcher to 

discharge the gas transferred through the first gas discharge 

pipe; 10 

a leaked gas treater connected to the third gas discharge 

pipe to neutralize the gas transferred through the first gas 

discharge pipe and the third gas discharge pipe; 

a neutralizing agent storage tank disposed adjacent to 

the leaked gas treater to store neutralizing agent; 15 

a neutralizing agent supply pipe connecting the leaked 

gas treater and the neutralizing agent storage tank; and 

a neutralizing agent supply pump disposed on the 

neutralizing agent supply pipe to supply the neutralizing 

agent to the leaked gas treater. 20 

[Claim 12] 

The gas supply system of claim 11, wherein the leaked gas 

treatment unit further comprises a gas transfer device 

disposed on the first gas discharge pipe to draw and transfer 

the gas in the container storage cabinet. 25 
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[Claim 13] 

The gas supply system of claim 11, wherein the leaked gas 

treatment unit further comprises: 

a first gas transfer device disposed on the second gas 

discharge pipe to control transfer of the gas through the 5 

first gas discharge pipe and the second gas discharge pipe; 

and 

a second gas transfer device disposed on the third gas 

discharge pipe to control transfer of the gas through the 

first gas discharge pipe and the third gas discharge pipe. 10 

[Claim 14] 

The gas supply system of claim 13, wherein the leaked gas 

detection unit is connected to the gas flow switcher, the 

first gas transfer device, the second gas transfer device, and 

the neutralizing agent supply pump by wire or wirelessly to 15 

communicate therewith, and 

the leaked gas detection unit provides a leaked gas 

detection signal to the gas flow switcher, the first gas 

transfer device, the second gas transfer device, and the 

neutralizing agent supply pump when the leaked gas is 20 

detected. 

[Claim 15] 

The gas supply system of claim 13, further comprising a 

system controller connected to the leaked gas detection unit 

and the leaked gas treatment unit to control operations of the 25 
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leaked gas detection unit and the leaked gas treatment unit, 

wherein the system controller is connected to the leaked 

gas detection unit, the gas flow switcher, the first gas 

transfer device, the second gas transfer device, and the 

neutralizing agent supply pump by wire or wirelessly to 5 

communicate therewith, 

the leaked gas detection unit provides a leaked gas 

detection signal to the system controller when the leaked gas 

is detected, and 

the system controller controls operations of the gas flow 10 

switcher, the first gas transfer device, the second gas 

transfer device, and the neutralizing agent supply pump 

according to the leaked gas detection signal. 

[Claim 16] 

The gas supply system of claim 13, wherein an operating 15 

speed of the first gas transfer device and an operating speed 

of the second gas transfer device are set to satisfy Operating 

Condition 1 and Operating Condition 2 below: 

Operating Condition 1: First transfer time ≥ Leaked gas 

detection time 20 

Operating Condition 2: First transfer time + Second 

transfer time ≥ Leaked gas detection time + Neutralizing agent 

supply pump operation time (Leaked gas treater operation time) 

(the first transfer time represents a time period during 

which the leaked gas is transferred through the first gas 25 
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discharge pipe at the operating speed of the first gas 

transfer device, the second transfer time represents a time 

period during which the leaked gas is transferred through the 

first gas discharge pipe and the third gas discharge pipe at 

the operating speed of the second gas transfer device, the 5 

leaked gas detection time represents a time period required 

for the leaked gas detection unit to detect the leaked gas, 

and the neutralizing agent supply pump operation time 

represents a time period from when the leaked gas is detected 

and an operation of the neutralizing agent supply pump starts 10 

to when the neutralizing agent starts to be supplied to the 

leaked gas treater). 
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