
 

 

저작자표시-비영리-변경금지 2.0 대한민국 

이용자는 아래의 조건을 따르는 경우에 한하여 자유롭게 

l 이 저작물을 복제, 배포, 전송, 전시, 공연 및 방송할 수 있습니다.  

다음과 같은 조건을 따라야 합니다: 

l 귀하는, 이 저작물의 재이용이나 배포의 경우, 이 저작물에 적용된 이용허락조건
을 명확하게 나타내어야 합니다.  

l 저작권자로부터 별도의 허가를 받으면 이러한 조건들은 적용되지 않습니다.  

저작권법에 따른 이용자의 권리는 위의 내용에 의하여 영향을 받지 않습니다. 

이것은 이용허락규약(Legal Code)을 이해하기 쉽게 요약한 것입니다.  

Disclaimer  

  

  

저작자표시. 귀하는 원저작자를 표시하여야 합니다. 

비영리. 귀하는 이 저작물을 영리 목적으로 이용할 수 없습니다. 

변경금지. 귀하는 이 저작물을 개작, 변형 또는 가공할 수 없습니다. 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/


   

    

2023 2



.

2023 2



.

2023 2 17

( )

  ( )

  ( )



- i -

1. ·········································································································  1

1.1 ·······································································································  1

1.2 ·································································································  4

1.3 ·····································································································  7

2. ·································································· 8

2.1 TNT ································································· 8

2.2 ························································· 11

2.3 ························································· 14

2.4 ························································· 23

3. ·································································································· 26

3.1 ······················································· 26

3.2 ······················································· 30

3.3 ··················································································· 35

3.4 ············································································· 37

3.5 ····················································· 39

3.6 ································· 42



- ii -

4. ········································································································· 46

····································································································· 48



- iii -

Table List

Table 1 Damage type by overpressure ·································································· 13

Table 2 Building Damage Levels ··········································································· 15

Table 3 Building Types and Description ······························································ 17

Table 4 Basic equipment information for hydrogen station ······························· 39

Table 5 Distance between each equipments and the blast wave source ·········· 40

Table 6 Building information surrounding hydrogen station ······························ 40

Table 7 Distance between each buildings and the blast wave source ·············· 41

Table 8 Comparing total cost of each layouts ····················································· 44



- iv -

Figure List

Fig. 1 Hydrogen Economy Roadmap from Ministry of Trade, Industry and 

Energy ·············································································································· 1

Fig. 2 Overpressure as a function of reduced distance (CPR, 1997) ··············· 11

Fig. 3 Building Damage Level (BDL) Categories (Examples) ··························· 15

Fig. 4 Building Damage Level (BDL), Pressure-Impulse Curves (P-i Curves) 

and Occupant Vulnerability ········································································· 16

Fig. 5 Building Type 3 : Steel Frame (P-i Curves) ··········································· 18

Fig. 6 Building Type 5 : Precast Infill Tilt-Up Wall (P-i Curves) ·················· 19

Fig. 7 Building Type 7.5 : Pre Engineered Building (P-i Curves) ··················· 20

Fig. 8 Building Type 14 : Wood Frame Structure (P-i Curves) ······················· 21

Fig. 9 Building Type 18 : Wood Trailer (P-i Curves) ······································· 22

Fig. 10 Blast Wave from the source ······························································ 25, 42

Fig. 11 Hydrogen supply type of hydrogen stations ··········································· 26

Fig. 12 Hydrogen Station Process ·········································································· 27

Fig. 13 Case study company site layout and candidate 3 layouts for HRS ··· 30

Fig. 14 Layout A and Surrounding buildings (Green) ········································ 32

Fig. 15 Layout B and Surrounding buildings (Green) ········································ 33

Fig. 16 Layout C and Surrounding buildings (Green) ········································ 34

Fig. 17 Blast wave source from Hydrogen station ·············································· 35

Fig. 18 Overpressure curve from TNT Model ····················································· 37

Fig. 19 Comparing amount of damage from each layouts ································· 43

Fig. 20 Barriers of Hydrogen station ···································································· 45



- v -

Study for the facility layout of hydrogen stations

SungJoo Cho

Department of Safety Engineering, The Graduate School,

Pukyong National University

Abstract

 To reduce greenhouse gas emissions, the government plans to build 

1,200 hydrogen stations by 2040 through Hydrogen Economy Roadmap. 

However, contrary to the government’s plan and growing demand, there 

are many difficulties in expanding the hydrogen stations due to the 

problem of securing the necessary site to install the stations and the 

danger and concern of hydrogen.

 Considering the situation, in this study, when constructing a hydrogen 

station, considering the expected damage to station facilities and 

buildings surrounding the station, this study propose a method for 

estimating the damage so that the facilities can be arranged and the 

installation location can be found.
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 The overpressure form hydrogen station VCE (Vapor Cloud Explosion) 

is calculated using the TNT model, and a methodology for estimating 

the damage to the main facilities of the hydrogen station and the 

buildings installed around the hydrogen station according to the 

calculated overpressure is proposed. This study intend to devise a 

method to minimize damage to hydrogen stations, and apply the 

methodology through case studies to select the least damaged candidate 

site among the station candidates to be installed.
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Table 1. Damage type by overpressure15) 
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Table 2. Building Damage Levels18)

Fig. 3. Building Damage Level (BDL) Categories (Examples)18)
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Fig. 5. Building Type 3 : Steel Frame, Pressure-Impulse Curves (P-i Curves)18)
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Fig. 6. Building Type 5 : Precast Infill Tilt-Up Wall, Pressure-Impulse Curves 

(P-i Curves)18)
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Fig. 7. Building Type 7.5 : Pre Engineered Building, Pressure-Impulse Curves 

(P-i Curves)18)
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Fig. 8. Building Type 14 : Wood Frame Structure, Pressure-Impulse Curves 

(P-i Curves)18)
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Fig. 9. Building Type 18 : Wood Trailer, Pressure-Impulse Curves (P-i 

Curves)18)



- 23 -

2.4 

 

(5) (6) . 

20kPa 

20kPa 

, , 

. P

, F .

      ×            (5) 

(P 20kPa)

                   (6)     

(P 20kPa)

 (7), (8), (9) . 

BDL 2.5 , 

. 100% , 

, 100 



- 24 -

.

    ×   (7)

(Vulnerability 0% and Vulnerability 100%)

                   (8)

(Vulnerability = 100%)

                     (9)

(Vulnerability = 0%)

 

(10) , 

10 .

Total Loss = 
 



   
 



                                    (10)



- 25 -

Fig. 10. Blast Wave from the source
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Fig. 14. Layout A and Surrounding buildings (Green)
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Fig. 15. Layout B and Surrounding buildings (Green)
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Fig. 16. Layout C and Surrounding buildings (Green)
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Table 5. Distance between each equipments and the blast wave source
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Fig. 20. Barriers of Hydrogen station
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