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5 ≤  

─ ≢│⁸ ⅜ ↓╢≤⁸ ╩ ⌐ ∆↓≤│╙≤╟╡⁸ ⌂ ╛

⌂ ╩ ⅝⅛⌡⌂™⁹ ⌐ ⇔√ ╩ ≤⇔≡⁸ ≤ ⌐ ∆╢ ⅜ ╕∫

√↓≤⅛╠⁸ ─ ╛ │⁸↕╕↨╕⌂ ╩ ∂≡™╢⁹ 

↓─ ≢│⁸ ⌐ ⅝√ ╩ ⌐ ↕╣√ ╛⁸ ╛ ╩ ⌐ ⇔≡

™ↄ√╘─ ─ ╡ ╖≤⇔≡─HSE Health, Safety and Environment ⱴⱠ☺ⱷfi♩◦

☻♥ⱶ⁸ꜞ☻◒ ─ ⁸ ⌐≈™≡ ⇔≡™ↄ⁹ 

5.1 ─ ≤ ה ─  

ה ⌐ ↑√ ╡ ╖⅜ ↕╣╢ ╣─ ≢⁸ ─ │ ╛

⌐╟╢ ⌐ ↑√ ⌂ ≤⌂∫√⁹ ⁸ ה ●☻ ⌐⅔↑╢

─ ⌂ ≤⁸∕╣╩ ⌐ ↕╣√ ⌐≈™≡ ∆╢⁹ 

(1) Alexander Kielland 1980 ⱡꜟ►▼⁸כ  

ⱡꜟ►▼כ ◒☻▫ⱨכ◖◄─  5.1.1 ≢ ─ (flotel  / 

floating hotel) ≤⇔≡ ↕╣≡™√Alexander Kielland  5.1.2 │⁸1980 3 27 ⁸

16 20m/s⁸ 6 10m⌐╙⌂╢ ─ ≢⁸ ─◖ꜝⱶ column⁸ ─

℮∟1 ⅜ ⅛╠ ה ⇔⁸ 30 ⌐ ⇔√  5.1.3 ⁹ⱪꜝ♇♩ⱨ◊כⱶ 

platform ⌐│⁸ ╛ ⅜ ↕╣≡™√⅜⁸ 212 ─123 ─ ╩

⇔√⁹ 

Alexander Kielland │⁸ ─ ⌐⌂╡ ⅜ ⇔√√╘⁸ ↄ─

ⱪꜝ♇♩ⱨ◊כⱶ≤─ ╩ ↑╢√╘⌐ ╩ ⇔√⁹ ─ │⁸ ╩ ∫

≡™⌂⅛∫√─≢⁸ ◖ꜝⱶ─▪fi◌כ ╩ ╘►▫fi♅≢ ⅝ ╗ ╩≤∫≡™√⁹

╩ ⇔≡⅛╠ ⌐ │ ™ ╩ ↑√⅜⁸ ≢ ∆╢

⌐ ≡™√─≢ ⌐ ⌐∆╢ │™⌂⅛∫√⁹∕─ ─ ─ ─ ⁸

Alexander Kielland │30~35° ╕≢ ⌐ ⅝⁸ ⇔√╟℮⌐ ⅎ√⅜⁸ ₁

⌐ ⅝⌂⅜╠ ╖ ╘⁸ ─ ⅜№∫≡⅛╠ 20 ⌐ ⌐ ⇔√⁹ 

Alexander Kielland │⁸ ≤⇔≡ ↕╣╢ │ ꜞ◓ ocean drilling rig

≤⇔≡ ↕╣≡⅔╡⁸ ה ⌐ ∫√◖ꜝⱶ⌐ ↕╣≡™╢6 ─Ⱪ꜠כ☻ brace⁸

◖ꜝⱶ ╩ ┬ ╛ ─℮∟ ≈⌐│⁸ ⌐ ∆╢Ɫ▬♪꜡

ⱨ◊fi hydrophone⁸ ─ ⌐ ↕╣╢ ☿fi◘כ ⅜ ↕╣≡™√⁹

Ɫ▬♪꜡ⱨ◊fi ─ ⌐ ∂√ ⅜ ⌐ ⇔≡ Ⱪ꜠כ☻⅜

⇔√─⌐ ⅝⁸ ╡5 ─Ⱪ꜠כ☻╙ ⇔√ ⌐ ⅎ╠╣∏⌐ ⇔⁸ ⌐≈

⌂⅜∫√≤ ↕╣√⁹ 

⅔╟┘ ─ ≤⇔≡⁸ 

 ̧ ⌂ ≢№╢Ⱪ꜠⁸⌐☻כⱢ▬♪꜡ⱨ◊fi ╩∏↕╪⌂ ≢

╡ ↑╩ ∫√↓≤ 

 ̧ ∕─ ⌐ ⇔≡ ─ ─ ⅜⌂⅛∫√↓≤ 
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 ̧ ─ ↑ ╖ ⌐╟╡ ⅜ ∫≡™√↓≤ 

 ̧ ⌐ ╩ ≢⅝⌂⅛∫√↓≤ 

 ̧ ─ ⅜ ⇔≡™√√╘⁸ Ⱪ꜠כ☻ ─ ⅜ ─

⌐≈⌂⅜∫√↓≤ 

 ̧ ⅜ ⌂ↄ⁸ ≤⇔≡─ ╛ ⌐ ∆╢ ⅜ ⌂⅛∫√↓≤ 

 ̧ ⅜ ≢⌂⅛∫√↓≤ 

 ̧ ⅜ ⅝ↄ⁸ ─ ™ ≢ Ⱳכ♩⅜ ⌐ ה ≢⅝⌂⅛∫√

↓≤ 

⅜ →╠╣⁸↓╣╩ ↑≡ⱡꜟ►▼כ ╛DNV DNV GL 24 ─ ⅜

┼─ ╩ ∂√⁹ 

Alexander Kielland │ ꜚ♬♇♩≢№∫√↓≤⅛╠⁸NMA Norwegian Maritime 

Authority ⁸ⱡꜟ►▼כ )⅜ ─ ≢№╡⁸NPD Norwegian Petroleum 

Directorate ⁸ ─ │ ─ ⌐ ↕╣≡™√⅜⁸↓─ ╩ ≤

⇔≡⁸ ↑─ √⌂ ⅜ ↕╣√⁹ ⌐╟╡⁸∕╣╕≢

─ ⌐ ⇔≡™√ ─ ⌐ ╦∫≡⁸ⱡꜟ►▼כ ⌐⅔↑╢ ─

─ ⌂ │NPD⌐ ↕╣√⁹NPD│ⱡꜟ►▼כ ─ ☻●ה ⌐ ↕╣╢

⅔╟┘ ⌐≈™≡ ⌂ ╩ ⇔⁸↓╣╩ ⇔√⁹ 

 

 

 5.1.1  

 

 5.1.2  Alexander Kielland  

 ₈ ₉☻כⱬ♃כ♦  

  

                                                   
24 ⱡꜟ►▼הכ○☻꜡⌐ ╩ ↄ ⁹ ⅔╟┘ ≤⇔≡─ ╩ ℮ ⁸ ה ●☻

─ꜞ☻◒ⱴⱠ☺ⱷfi♩⁸ / ─ ╩ ↑╢⁹ⱡꜟ►▼הכ○☻꜡─ DNV ( Det Norske Veritas ) ≤⁸♪▬

─◒ꜟⱢfiⱩה♠ GL ( Germanischer Lloyd )  ⅜ ⇔ 2013 ⌐ ↕╣√⁹ 
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 5.1.3  Alexander Kielland ─  

₈ ₉☻כⱬ♃כ♦  

 

(2) Ocean Ranger 1982 ◌♫♄⁸  

Alexander Kielland ⅛╠╦∏⅛1 11⅛ ─1982 2 15 □ⱨכꜙ♬─♄♫◌⁸

►fi♪ꜝfi♪ ≢⁸☿Ⱶ◘Ⱪ ꜞ◓Ocean Ranger⅜ ⇔√⁹Ocean Ranger │⁸

1976 ODECO ≢ ⁸ ≢ ↕╣√ 33m─ ─☿Ⱶ◘Ⱪ

ꜞ◓≢№∫√⁹ 

─ │45m/s⁸ │21 24m≢⁸ ≢│№╢⅜⁸ ╩ ╢╟℮

⌂꜠ⱬꜟ≢│⌂⅛∫√⁹ ┼─₈ꜞ◓│70-80ⱡ♇♩─ ╩ ↑≡ ⌐8

10ⱨ▫כ♩≢ ╖⁸ ⌐12 15° ⇔≡ ⌂√╘⁸ ⅜ Ⱳכ♩⌐ ╡ ╖

≢№╢₉≤─ ╩ ⌐⁸ ⇔⁸84 ─ ⅜ ╩ ∫√⁹ 

Coast Guard─ ⌐╟╢≤⁸ │ 2 ─◖ꜝⱶ⌐№╢Ᵽꜝ

☻♩ ─ ⅜ ─ ≢ ╣√↓≤⅛╠ ╕∫√⁹ ╣√ ⅛╠ ─

⅜Ᵽꜝ☻♩ ⌐ ⇔⁸ ⅜ ⇔⌐⌂∫√⁹↓─ ≢⁸

◒⁸Ᵽꜝ☻♩♃fi⇔♩כꜛ◦⅜♅♇▬☻ ─ⱣꜟⱩ⅜ ⌐ ⇔√⁹ ™√Ᵽꜟ

Ⱪ⅜ ≢⁸ ┼ ⅜ ⇔√⁹○Ɑ꜠כ♃כ⅜ ╩ ╡⁸∆═≡─Ᵽꜟ

Ⱪ⅜ ╕╡ │ ⅜ ╕∫√⁹⇔⅛⇔⁸ ─ ╩ ∆ ⅜⁸ ╩ ⅝∆

═≡ ⅎ√ ⌐⌂∫√⁹2 3 ⁸ ─☻▬♇♅╩ ⇔√⅜⁸☻▬♇♅⅜

⅜⁸ⱣꜟⱩ╘√√™≡⇔♩כꜛ◦ ⅝⁸ ─Ᵽꜝ☻♩♃fi◒⌐ ⅜ ⇔⁸

─ ⅜ ₁ ⇔√⁹ ⅜◘◒◦ꜛfiⱳfiⱪ≢ ─Ᵽꜝ☻♩ ╩ ╖ ∕℮

≤⇔√⅜⁸ⱳfiⱪ─ ⅜ ╡∏⁸Ᵽꜝ☻♩ ⅜↕╠⌐ ⌐ ⇔ ⅜↕╠⌐

⇔ↄ⌂∫√⁹ ≢ ↄⱣꜟⱩ╙ ⇔√⅜⁸ ∫√ ≢№╡⁸ ╩╟╡ ↕∑√⁹

⅜ ⅝ↄ⌂╡⁸ ⌐╟╡⁸◖ꜝⱶ כ◌♇꜡fiכ▼♅╢№⌐ ╟╡

⇔⁸ 15°─ ≤⌂∫√⁹ ≢│⁸ ⌂ ─ ⅜№╣┌⁸ │ ↑╠

╣√≤⇔≡™╢⁹ 

╕√⁸ ─ ⌐╟╡ Ⱳ1│♩כ ⇔⅛ ∆╢↓≤⅜≢⅝∏⁸ ─√╘⌐

⇔≡™√ ╙⁸ꜞ◓⅛╠─ ⅜ ╣√↓≤⅔╟┘ ─√╘⁸ ─ ⌐ ⌐ ╦

∏⁸ ≤⇔≡ ⅜ ∆╢ ≤⌂∫√⁹ 
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Alexander Kielland ⁸Ocean Ranger─ ╩ ≤⇔≡⁸ ⌐ ∆╢

≢№╢IMO Internatio nal Maritime Organization ⁸ MODU◖כ

♪ Code for the Constru ction and Equipment of MODU ⅔╟┘MODUⱣꜝ☻♩◦☻♥

ⱶ ⁸ⱳfiⱪ─ ≤ ⁸ ⁸ ⁸ ─ Rules & Regulations for 

the Classification of Ships ⌐ ⌂ ⅜ ╦╣√⁹ 

(3) Piper Alpha 1988 ▬◑ꜞ☻⁸  

1988 7 6 ⁸ ─ ☻●ה ⱪꜝ♇♩ⱨ◊כⱶ≢№╢Piper Alpha ⌐⅔™

≡ ⅜◒כꜞ☻●─ ⇔≡ ⁸ ⇔⁸2 ─ ⌐90ⱷכ♩ꜟ─ⱪꜝ♇♩ⱨ◊כⱶ

│ ⌐ ⌐ ╕╣ ⇔√⁹↓─ ⌐╟╡⁸ ⱪꜝ♇♩ⱨ◊כⱶ⌐™√229 ─℮∟

167 ⅜ ⇔⁸ 2 ╙ ⅝ ╕╣≡ ∆╢≤™℮⁸ ⌐⅔↑╢

─ ≤⌂∫√⁹ 

─ │ ─ ╡≢№╢⁹ 

ᵑ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ↕╣≡™√◖fi♦fi☿כ♩ condensate ⱳfiⱪ 2

─℮∟⁸1 ⅜ ⌐ ⅜ ╡ ↕╣⁸ ─ ⌐№∫√⅜⁸∕─

↓≤⅜ ⅛╠ ⌐ ╦╠⌂⅛∫√ ⅜ ⇔∕℮∞∫√─≢⁸ │ⱷ

⸗╩ ⇔≡ ∫≡⇔╕∫√⅜⁸ ⱷ⸗│ ⇔√ ⁹  

ᵒ ─ ⱪꜝ♇♩ⱨ◊כⱶ≤ ⌐⁸Piper Alpha │ ╩ ⇔≡™√

⅜⁸♄▬Ᵽכ⌐╟╢ │⁸ ╖ →ⱳfiⱪ⌐╟╢ ™ ╖ ─√╘⁸

│ ≢ ∆╢╟℮⌐⌂∫≡™√⁹ 

ᵓ ⁸╙℮ ≈─ ≢⅝╢ ⌐№∫√ⱳfiⱪ⅜ ≢⅝∏⁸ᵑ─

─ ╙№╡⁸ ⅜ ╡ ↕╣√ ─ⱳfiⱪ⅜ ↕╣√⁹ 

ᵔ ⁸ ─ ╦╡⌐ ≢ ╡ ↑╠╣≡™√ ⅜ ⇔⁸∕─

●☻⅜ ⇔≡ ⇔√⁹ 

ᵕ ⅜ ⇔√ ─ ⅜●☻ ⌐ ⅎ╠╣∏⁸ ≤ │ⱪꜝ♇♩

ⱨ◊כⱶ ⌐ ⅜∫√⁹ 

ᵖ │◖fi♩꜡כꜟꜟכⱶ╩ ⇔⁸ ─ ╩ ╢ ─ ⅜ ⇔√⁹ 

ᵗ ⱪꜝ♇♩ⱨ◊כⱶ⌐ ⅝ ╕╣≡™╢Ɽ▬ⱪꜝ▬fi ╙ ⇔⁸ ─ⱪꜝ♇♩

ⱨ◊כⱶ⅛╠ ╠╣√ ⅜ ⇔ ⅜ ⇔⁸ ╙╕╕⌂╠∏⁸ ↄ─ ⅜

√⁹ 

╕√⁸Piper Alpha │⁸ ─ ⌐╟╡⁸ ⌂ │ ╩ ∆╢ ⅛╠ ╣

≡ ℮╟℮ ╩ꜟכꜙ☺⸗ ∆╢≤™℮ ⌐ ∫≡ ↕╣≡™√⅜⁸ ●☻

─√╘─ ─ ⁸◖fi♩꜡כꜟꜟכⱶ⌐ ∆╢ ⌐●☻◖fiⱪ꜠♇◘כ╩ ∆╢

⌂≥⁸ ⅜ ↕╣√ ⅜ ╦╣√⁹↓─↓≤╙ ─ ≤⇔≡ ↕╣√⁹ 

Piper Alpha ⌐≈™≡│⁸ ⁸Lord Cullen ╩ ≤∆╢ ⌐╟∫≡

⅜ ╦╣⁸106─ ╩ ╗ Cullen Rep ort ⅜ ↕╣√⁹ ⌐⅔↑╢

─ⱳ▬fi♩│⁸ᵑ○Ɑ꜠כ♃כ⌐╟╢ ─ ⁸ᵒ

─ ≈≢№╢⁹ 
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Piper  Alpha ⁸▬◑ꜞ☻≢│ ─ ⅜⁸UKHSE UK  Health and Safety 

Executive ⌐ ↕╣⁸1990 ⌐UKHSE ⅜ ≢ ─ ≤⌂∫√⁹

1992 ⌐UKHSE │⁸Cullen Report ─ ╩ ↑⁸Offshore Installations Safety Case  

Regulations╩ ⇔⁸↓╣⅜1993 ⌐ 2005 ⌐ ⇔√⁹ │⁸5.2.1≢

∆╢╟℮⌐⁸∕─ ─ ─HSE ⌐ ⅝⌂ ╩ ⅎ╢↓≤≤⌂∫√⁹ 

(4) Petrobras P -36 2001 Ⱪꜝ☺ꜟ⁸ ה  

2001 3 15 ⁸Ⱪꜝ☺ꜟ ─ 1,370m─◌fiⱲ☻ ⌐⅔™≡ ─Petrobras

─ ☿Ⱶ◘ⱩP-36⅜2 ─ ╩ ↓⇔⁸ 175 11 ⅜ ⇔√⁹P-36│∕─

─ ⅛╠ ╙כ◌♇꜡fiכ▼♅⁸⇔ ⁸5 ─3 20 ה ⇔√⁹ 

─ │ⱪꜝ♇♩ⱨ◊כⱶ ⅜ ⇔≡⅔╡ ⌂ ╙ ™⅜⁸ │

─◖ꜝⱶ ─ ♪꜠fi♃fi◒ ⅜ ╠⅛─ ≢ ≤⌂╡⁸ ♃fi◒⅜ ⇔≡⁸

─ ⅜ ⅝√≤ ⅎ╠╣≡™╢⁹∕─ ⁸♃fi◒⅛╠ ╣√ ●☻╛○▬ꜟ

⅜◖ꜝⱶ ⌐ ⇔⁸ ⌐╟╢ ⅜ ⅝√≤ ↕╣≡™╢⁹ ⅜ ╡⁸

◦☻♥ⱶ⅜ ⇔√↓≤⌐╟╡⁸ ↕╣√ ─◖ꜝⱶ ─ ╩ ∫≡

┼ ⅜ ⇔ ╩ ⅝ↄ⇔√⁹ⱳfiⱪꜟכⱶ─ ⌐╟╡⁸ⱳfiⱪ│ ⇔⁸

Ᵽꜝ☻♩ ╩ ╗ ─ ⅜ ™√╕╕⌐⌂╡⁸ ─ ⅜ ™√⁹╕√⁸

─ ♪꜠fi♃fi◒│⁸ ꜝ▬fi⌐ ⅞ ⅜ ╣≡№╡ ≢⅝⌂⅛∫√⁹ ⌐

⅜ ⅝ↄ⌂╡♅▼כfi꜡♇◌כ─ ⅛╠╙ ⇔⁸3 20 ⌐ ה ⇔√⁹  

5.1.4⌐ ─P-36 ╩ ∆⁹ 

─ ⌐╟╡⁸ ⅜ ⌂ ≤ ↕╣≡™╢⁹ 

 ̧ ─ ⌐╟╡ ─ ♪꜠fi♃fi◒⌐ ●☻ ─ ╩ ∆ ⌐

⌂∫≡™√⁹ 

 ̧ ♪꜠fiⱳfiⱪ─ ⅜ ╣√⁹ 

 ̧ ♄fiⱤכ ─ ⌐╟╡⁸ ◖ꜝⱶ≤ⱳfi♠כfi ┼ ⅜ ⇔√⁹ 

 ̧ ─ ⱳfiⱪ⅜ ≢⁸ ─ ⅜≤╠╣≡™⌂⅛∫√⁹ 

 ̧ ─Ᵽꜝ☻♩╛ ─◖fi♩꜡כꜟ⌐ ∆╢ ⁸ ⅜ ≢

№∫√⁹ 

↓─ ╩ ↑≡Ⱪꜝ☺ꜟ─ANP Agência Nacional do Petróleo ⁸ │₈

≤ ה ●☻─ ₉╩ ⇔√⁹ ⇔™ ⌐╟╡⁸

Ⱪꜝ☺ꜟ⌐⅔↑╢∕─ ─ ⌐│ ⌂ ◦☻♥ⱶ⅜ ≠↑╠╣⁸ ꜚ

♬♇♩╩ ∆╢⌐№√∫≡ ⌂ ╩↕╠⌐ ∆╢↓≤⅜ ╘╠╣╢╟℮⌐

⌂∫√⁹ 
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 5.1.4 P-36─  

"Analysis of the Accident with the Platform P -36" ANP  

 

 

ה 5.1.5  ∆╢P-36 

Oil Rig Disaster ►▼Ⱪ◘▬♩  

(5) Montara 2009 ⁸▪ꜞꜝ♩☻כ○ ה  

2009 8 31 ▪ꜞꜝ♩☻כ○⁸ ─Montara ─►▼ꜟⱫ♇♪ⱪꜝ♇♩ⱨ◊כⱶ

WHP Well Head Platfor m⁸ ─ ╩ ∆╢ ╩ ∆╢√╘─ⱪꜝ♇

♩ⱨ◊כⱶ ─H1 ⌐⅔™≡⁸ ⌂ ⅜ ⇔√⁹ 

Montara ⌐│⁸H1⅛╠H4─ ≈─ ≤●☻ ≈⅛╠ ↕╣≡⅔╡⁸

∆╢Skus ⅔╟┘Swift/Swallow ─ ≤ ⇔⁸Montara ─ⱪ
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ꜝ♇♩ⱨ◊כⱶ≤FPSO⌐╟∫≡⁸ ה ╖ ⇔╩ ℮↓≤⅜ ↕╣≡™√⁹Montara

─ ≢│⁸2009 1 ⅛╠4 ╕≢⁸ ꜞ◓West Atlas╩ ™≡ ╩ ∫

≡™√⁹∕─ ⁸West Atlas│ ─ ─ ─√╘⁸Montara ╩ ╣⁸ 8

⌐ ╡⁸ ╩ ⇔√ ⌐ │ ⇔√⁹ 

─ ⅜ ╕╢╕≢⌐2⅛ ⅛⅛╡⁸ ─√╘─ⱪꜝ◓ ─ ≢ⱪꜝ♇

♩ⱨ◊כⱶ≤West Atlas⅜ ⇔ ↕╣√⁹ │ ⌂⅛∫√⅜⁸ꜞ ◓│ ⇔⁸

▪ꜞꜝ♩☻כ○│ ─ ≤⌂∫√⁹ 

▪ꜞꜝ♩☻כ○⁸ │ ╩ ⇔≡⁸ ─ ≤ ─

√╘─ ╩ ⇔√⁹ ─ ⌐╟╣┌⁸ ⌐ ╢ │ ─ ╡≢№∫

√⁹ 

 ̧ West Atlas⅜Montara ╩ ⌐ ╣╢ ⌐ ∫√⁸ ⌂☿ⱷfi♅fi◓⌐

כꜙ◦◓fi◦כ◔⁸╡╟ ⌐ ─◓fi◦כ◔√╣↕ ─ ⌐

⅜ ⌐כꜙ◦◓fi◦כ◔⁸⅜√⇔ ∆╢ ♥☻♩⅜ ╦╣∏⁸↓─ │ ≠

⅛╣⌂™╕╕≢№∫√⁹ 

 ̧ ─ ⅜◓ꜝⱷfi♩ⱪ☿⌐כꜙ◦◓fi◦כ◔⁸│≢ ↕╣╢ ≢№∫√⅜⁸

╦╡⌐2 ≥fi◐ꜗ♇ⱪꜛ☺כ꜡◖─ ┌╣╢ ⅜ ↕╣╢↓≤╩ ⇔⁸

⌐│∕─℮∟1 ⇔⅛ fi◐ꜗ♇ⱪ│⁸ꜛ☺כ꜡◖⁹√∫⅛⌂╣↕ ⅛╠

┼─ ─ ╩ ← ≢№∫≡⁸ ⅛╠─ ╩ ∆╢ ≢⌂⅛∫

√⁹ 

 ̧ ─ ─√╘West Atlas⅜Montara ╩ ╣⁸ ⅛ ⌐ ∫√ ⁸

◐ꜗ♇ⱪ─ ⅜ ⌐◓fi◦כ◔⁸⌐╘√√∫⅛⌂™≡╣↕ ⅜ ⇔≡⇔╕∫

≡™√⁹↓─ ╩ ≤∆√╘⁸ ⅜fi◐ꜗ♇ⱪꜛ☺כ꜡◖─ ╡ ↕╣√ ⁸

H1 ╩╖─כꜙ◦◓fi◦כ◔│ ≤⇔≡⁸ ⌐ ↕╣√ ≤⌂∫

√⁹ 

 ̧ ∕─ ⁸H4 ⅔╟┘●☻ ≢─ ─√╘⁸West Atlas│H1

╩ ╣√⁹ 

 ̧ ◐ꜗ♇ⱪ⅜ ╡ ↕╣√√╘⁸ ─ ⅜ ⇔⁸ ─╟℮⌐ ⅜№╢

╩כꜙ◦◓fi◦כ◔ ⇔≡⁸ ⅔╟┘●☻⅜ ⌐ ⇔√⁹ 

 ̧ ─☻●ה ╩ ∆ ─ ⅜ ╘╠╣√─≢⁸West Atlas─H1 ┼

─ ╩ ╖╢╙⁸ ─ ™⅜ ⌐ ⇔⁸ blowout⁸ ─ ╟╡╙

─ ⅜ ↄ⌂╡⁸ ─ ⅜ ⌐ ⁸ ≤⌂╡⁸ ⅛╠

∆╢ ⌐ ∫√⁹ 
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 5.1.6 ∆╢►▼ꜟⱫ♇♪ⱪꜝ♇♩ⱨ◊כⱶ≤West Atlas  

wellintegrity.net ►▼Ⱪ◘▬♩  

 

▪ꜞꜝ♩☻כ○⁸│ ─ ─ ╩ ∆╢√╘─100─ ╩ ⇔√⁹

↓─ ⌐│⁸ ⌐ ∆╢ ─ ─ ⇔╙ ╕╣⁸∕╣╩ ↑≡⁸

∕╣╕≢○ⱨ◦ꜛ▪ ⌐⅔↑╢ ╩ ⇔≡™√NOPSA National Offs hore 

Petroleum Safety Authority ⌐⁸ ─ ⅜ ⇔≡™√ ⌐ ∆╢ ╙

⇔⁸NOPSEMA National Offshore Petroleum Safety and Environmental Management 

Authority ⌐ ↕╣√⁹╕√⁸NOPSA─ ╩ ∫≡™√ ─ ⅛

╠ ↕∑⁸ ⇔≡ ╩ ≢⅝╢ ≤⌂∫√⁹ 

(6) Macondo 2010 ⁸ ה  

2010 4 20 ⁸ ꜟ▬☺▪♫ ⱷ◐◦◖ ─ Macondo ⌐⅔™≡⁸ ≢

№∫√☿Ⱶ◘Ⱪ ꜞ◓Deepwater Horizon ≢ ⇔√  5.1.7 ⁹↓─ ⌐╟

╡Deepwater Horizon │ ⇔⁸11 ─ ⅜ ╦╣√⁹ 

─ ⅛╠─ ╩ ╘╢ │ ╩ ╘⁸ⱷ◐◦◖ ⌐105 ⌐╦

√∫≡ ⅜ ⇔√↓≤⌐╟╡ ⅜ ↕╣⁸○Ɑ꜠כ♃כ≢№∫√BP│ ⅔╟┘

≤⇔≡400 ♪ꜟ ─ ™╩ ⌂ↄ↕╣√⁹ 
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ה 5.1.7  ∆╢ Deepwater Horizon  

"Final Report on the Investigation of the Macondo Well Blowout " 

March 1, 2011,  The Deepwater Horizon Study Group (DHSG)  

 

⌐ ╢ │⁸ ─ ╡≢№╢⁹ 

 ̧ BP │ ─ ─2009 10 ╟╡⁸ ⌐⅔™≡ ─☿Ⱶ◘Ⱪ

ꜞ◓╩ ™≡ ╩ ⇔√⅜⁸ ꜞ◓│11 ⌐Ɫꜞ◔כfiIda⌐╟╡ ╩ ↑

√⁹↓─√╘⁸ 2010 2 ╟╡ꜞ◓╩Deepwater Horizon ⌐ ⇔≡⁸ ╩

⇔√⁹ 

 ̧ 2010 4 14 ⌐ ─ ╕≢ ⇔⁸ ↕╣≡™√ ⌐ bbl─

⅜ ↕╣╢↓≤⅜ ⇔√⁹↓─√╘⁸ ╡⁸ ⌐ ∆╢√╘─

╩ ℮↓≤≤⇔⁸ 17 ⌐ ♩♇☿╩◓fi◦כ◔ ⌐⁸ ⌐

∆╢↓≤≤⇔√⁹ 

 ̧ 4 20 ⁸ ⌐ ┘╟⅔◓fi◦כ◔ ≤ ≤─ ╩ ∆╢☿

ⱷfi♩◦כꜟ⌐ ⅜⌂™⅛╩ ∆╢√╘─ ≤⇔≡⁸òPositive Pressure Test ó 

╩ →≡⁸ ┼─ ╣⅜⌂™↓≤╩ ∆╢ ≤òNegative 

Pressure Testó ╩ →⁸ ⅛╠─ ⅜⌂™↓≤╩ ∆╢√╘─

╩ ⇔√⁹Negative Pressure Test ⌐⅔™≡⁸ ⅜ ≢⌂™↓≤╩ ∆

⅜♃כ♦ ≡™√╙──⁸ │ ≤ ↕╣⁸ ┼─ ⅜⌂↕╣√⁹

⁸ ─ ╩ ⅛╠ ⌐ ╣ ⅎ╢ ⌐ ⅜ ⁸ ≤

●☻⅜ ꜞ◓⌐ ⇔≡⁸ ה ⅜ ↓∫√⁹ ₁ ─4 22 ⁸ ─

╩ ≡⁸Deepwater Horizon │ 1500m─ ⌐ ⇔√⁹ 

 ̧ ╩ ™ ╘╢√╘⁸4 25 ⌐⁸ROV ╩ ∫≡⁸BOP─ ╩ ╖√⅜ ⇔

√⁹↓─≤⅝⁸  5.1.8 │⁸ ⌐ כ◙▬ꜝ╢™≢╪ ─ ⁸ꜝ▬

כ◙ ─ ─ ⁸⅔╟┘BOP─ ─3⅛ ≢№╢↓≤⅜ ⇔√  

5.1.9 ⁹ 
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 5.1.8 ─ ≢─  

JOGMEC  

 

 

 5.1.9 BOP⌐⅔↑╢ ─  

BP  

 

 ̧ ∕─ ⁸ ⅛╠─ ╩ ╖╢╙ ╩ ╘⁸↕╕↨╕⌂ ⅜⌂↕╣√ ⁸

≥fi◓◐ꜗ♇ⱪꜞכ◦⌐ ┌╣╢ ╩ ≢⅝╢ ─ ⌐ ⇔⁸

⅛╠─ ●☻─ ╩ ╘╢↓≤⅜≢⅝√─│⁸ ⅛╠2⅛ ⅜

⅞√7 12 ≢№∫√⁹ 

 ̧ ─ ≤ ⇔≡⁸ ╙ ╘╠╣√⁹5 26 ⌐ ⅛╠ ─ ⅝™
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╩ ⇔⁸ ─ ╩ →╢↓≤⌐╟∫≡ ⅛╠─ ╩ ⅎ√ ⁸☿ⱷfi

♩╩ ∆╢Top Kill ╩ ∆╢╙ ⇔√⁹ Top Kill ╩ ╖⁸8 5 ⌐

⇔√⁹ 

 ̧ 7 15 ⌐│⁸ ≢ ⌐ ↕∑⁸ ─ ⅝™ ╛☿ⱷfi♩╩ ⇔≡

∆╢↓≤╩ ꜟ▼►ⱨכꜞꜞ⁸≡⇔≥ relief well ≤ ┌╣╢ ─ 2 ─

╩ ⇔√⁹7 23 ⌐Ɫꜞ◔כfiBonnie─ ⌐╟∫≡ ╩ ∆╢

╙⁸ ─ꜟ▼►ⱨכꜞꜞ ╩ ⇔≡⁸9 15 ⌐1 ⅜ꜟ▼►ⱨכꜞꜞ─

─ 250m─ ⌐ ⇔⁸ ⌐ ╛☿ⱷfi♩╩ ⁸

─ ⌐ ⇔√  5.1.10 ⁹ 

 

 5.1.10 ─ ≤ ─  

U.S. Coast Guard, NOAA, BP, Transocean  
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─ │ ⱪ꜡◓ꜝⱶ─ ⅜ ≢№∫√↓≤⁸ ─◓fi◦כ◔─

⁸↕╠⌐ ─ Ⱶ☻⌐ ∆╢≤ ⅎ╠╣√⁹ ⌐⁸Negative Pressure Test─

─ ╩ ∫√↓≤⅜⁸ √╢ ≤⇔≡ ↕╣√⁹╕√⁸ꜞ◓─ ≤ ◦☻

♥ⱶ─ ╙╕√ ⌐ ∫√ ≤↕╣≡™╢⁹ 

⌐╟╡⁸ ─ ⅔╟┘ ⌐↕╕↨╕⌂ ⅜№∫√⁹╕√ ⅜

⇔√ ─ ꜞ☻◒⅜ ⅝ →╠╣√⁹ 

∕╣╕≢ ≤↕╣≡™√API American Petroleum Institute ⁸ ─

Recommended Practice ≢№∫√RP75─℮∟13─ ⅜ ↕╣⁸ ⅜

↕╣√⁹╕√⁸ ─ │ ─ ⁸BSEE Bureau of Safety and 

Environmental Enforcement ⁸ ≤BOEM Bureau of Ocean Energy 

Management⁸ ◄Ⱡꜟ◑כ ─ ≈─ ₁─ ⌐ ↕╣√⁹ 

2014 12 ─BOEM─ ≢⁸ ⌐⅔↑╢ ─ ꜞ☻◒⅜↕╠⌐

╕∫√⁹ ≢─ ⌐⅔↑╢ ⅔╟┘ ⌐ ∆╢○Ᵽⱴ ─

╡ ╖─ ≤⇔≡⁸BOEM│ ≤⇔≡ ☻●ה ─ ─

─ ╩7,500 ♪ꜟ⅛╠ 1 3,400 ♪ꜟ⌐ ⅝ →√⁹↓╣│⁸Deepwater 

Horizon─ ⌐ ∆╢ ╩│∂╘≤∆╢ ─ ⌐╟╢

─ ⅝ → ≤ ⇔≡⅔╡⁸1990 ≢ ↕╣╢ ─ ⅝ →≢№

╢⁹ 

Deepwater Horizon ⌐╟╡⁸ ≢─ ⌐⅔™≡ ╩ ↓⇔√ ⁸

─ ⌂ ⅜ ∆╢↓≤⅜│∫⅝╡ ↕╣⁸ ⅔╟┘ ─ ⅜

↕╣╢╟℮⌐⌂∫√⁹ 
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(7) ⱷ◐◦◖ ⌐⅔↑╢Ɫꜞ◔כfi⌐╟╢  

─Alexander Kielland ⁸Ocean Ranger─ ≢╙╦⅛╢╟℮⌐⁸ ⌐⅔↑╢

≤ ╩ ⅎ╢ ≢⁸ │ ⌐ ⌂ ≢№╢⁹ ⌐ ה

●☻ ⅜ ╪⌂ⱷ◐◦◖ │⁸ │Ɫꜞ◔כfi─ ╡ ⌐№√╡⁸↓╣╕≢╙Ɫꜞ

⌐fiכ◔ ∆╢ ⅜ ⅝≡™╢⁹ ≢™ↄ≈⅛─ ╩ ╡ →╢⁹ 

ᵑ Thunder Horse 2005 7  Ɫꜞ◔כfi Dennis  

BP ─Thunder Horse │⁸ ⅔╟┘ ╩ ∆╢☿Ⱶ◘Ⱪ ─ⱪꜝ♇♩ⱨ◊כ

ⱶ≢№╢⁹25─◘Ⱪ◦כ subsea well ≤≈⌂⅜╣⁸ⱷ◐◦◖ ⌐⅔↑╢ ─

╩ ∆╢⁹ 

≢ ↕╣√ ⁸2005 ⌐ ∆╢√╘⁸Mississippi Canyon Block ⌐

↕╣√⅜⁸ 7 ─Ɫꜞ◔כfiDennis⌐╟╡ ╩ ↑√√╘⁸ ╩

⌂ↄ↕╣√⁹ 

Thu nder Horse│⁸Dennis─ ⌐ ∟⁸ꜞ ◓╩ ⇔√ ≢⁸ ╩ ↕∑√⁹

Dennis ⁸ꜞ◓⅜20 30° ╕≢ ™≡™╢↓≤⅜╦⅛∫√  5.1.11 ⁹ ™

≡ ╦╣√ ─ⱣꜟⱩכ◐⁸╡╟⌐ ⌐╟╡⁸Ᵽꜝ☻♩ ⅜ⱪꜝ♇♩ⱨ◊כⱶ

⌐ ⇔≡™╢↓≤⅜ ⇔√⁹ ⌂ ⱳfiⱪ⌐╟╡⁸√∞∟⌐ ⅜

╦╣√⅜⁸ ≤⇔≡⁸ │2007 ╕≢∏╣↓╗↓≤≤⌂∫√⁹ 

 

 5.1.11 ∆╢Thunder Horse  

OilPrice►▼Ⱪ◘▬♩  
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ᵒ Shell Mars 2005 8  Ɫꜞ◔כfi Katrina  

♥fi◦ꜛfiⱪꜝ♇♩ⱨ◊כⱶ≢№╢Shell Mars │⁸ ⅔╟┘ ╩ ⇔⁸Ɫꜞ

fiKatrinaכ◔ ⅜ ⌐ ⅎ⁸ ╩ ⇔≡™√⁹⌐╙⅛⅛╦╠∏⁸Katrina │♦ꜞ♇

◒╩ ⇔⁸ꜞ◓ⱨ꜡▪≤ ⌐ ⌂ ╩ ⅎ√⁹ ─ ⌐╟╡⁸ⱪꜝ♇♩

ⱨ◊כⱶ⌐ ─ │ ╘╠╣⌂⅛∫√⅜⁸♩♇ⱪ◘▬♪─ ⅜ ⇔ↄ⁸ 2006

⌐ ╩ ⅎ╢╕≢⁸ ╩ ⌂ↄ↕╣√  5.1.12 ⁹ 

 

 5.1.12 Ɫꜞ◔כfiKatrina ─Shell Mars  

Shell  

 

─ ⅛╠╙╦⅛╢╟℮⌐⁸Ɫꜞ◔כfi ⌐╟╢ │ ⌂ ╩ ╓⇔ ╢╙

─≢№╡⁸ ─ ⁸ ┼─ ה ─√╘⁸ ─ ⅜ ╘╠╣╢⁹ 

(8) ≤ ─  

⌐│⁸ ╛ ─ ⁸ ⌂≥≢⁸↕╕↨╕⌂ ⅜ ™╠╣╢⁹

⌐≈™≡╙⁸ ─ ⅜ ∆╟℮⌐⁸ ─ ╩ ⌐ ─ ⌂ ⅜

↕╣≡⅝√⁹ 

ᵑ TITANIC ≤ SOLAS  

1912 4 ⁸ ♪ⱨ□►fi♪ꜝfiכꜙ♬─ ╩ ≢№∫√

Katrina  

Katrina  
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─ TITANIC ⅜⁸ ≤ ⁸ ⌐ ∂√ ⅛╠─ ⌐╟╡ ⇔⁸

ה 1,500 ─ ╩ ⇔√⁹↓─╟℮⌂ ↄ─ ╩ ⇔√ │⁸∕─

─ ─ ⁸TITANIC ⅜ ⇔√ ╩ ⅜ ≢⅝⌂⅛∫√↓≤⅔╟┘

│ ⌐ ∆╢ ⅜⌂ↄTITANIC ⅛╠─  (SOS)─ ⅜

╣√↓≤⁸ ─ ⌐ ⇔≡ ─ ⅜ ⌂16 ─ ⇔⅛

↕╣≡™⌂⅛∫√↓≤ ⅜ ↕╣≡™╢⁹ 

TITANIC ─ ╩ ≤⇔≡⁸∕╣╕≢ ⅜∕╣∙╣─ ⌐╟╡ ⇔

≡™√ ─ ⌐≈™≡⁸ ⌐ ╡ ╘╩ ℮ ⅜ ╕╡⁸1914 ⁸₈

⌐⅔↑╢ ─ ─√╘─ ₉⅜ 13⅛ ─ ─╙≤⌐

↕╣⁸₈1914 ─ ⌐⅔↑╢ ─ ─√╘─ The International 

Convention for the Safety of Life at Sea,1914 ⁸SOLAS ₉⅜ ↕╣√⁹ 

1914 ─SOLAS ⌐│ ─ ⅜ ╡ ╕╣√⁹ 

 ̧ ⌐│ ⅜ ≢⅝╢∞↑─ ╩ ⅎ⁸ ╩ ∆╢↓≤ 

 ̧ ☻ꜟכ⸗│⌐ ╩ ⇔⁸500kHz─ ╩24 ∆╢

╩ ™⁸∕─√╘─ ╩ ↕∑⌂↑╣┌⌂╠⌂™↓≤  

 ̧ ─ ≢ ─ ╩ ℮↓≤ 

 ̧ ─ ⌐╟╢ ╩ ∆╢↓≤ 

∕─ 1929 ⁸1948 ⁸1960 ⌐ √⌂SOLAS ⅜ ↕╣√⁹ ─1974

SOLAS │1980 ⌐ ⇔⁸ ─ ╩ ∆╢√╘⌐ ╙ ╩ ⌡≡™╢⁹ 

∕─ │⁸ ⅜ ─ ⌐≈™≡ ╩ ℮↓≤─ ≠↑⌐ ╕╡⁸ ─

╛⁸ ⁸ ⁸ ╛ ─ ⌐ ∆╢ ⌂≥⁸ ≢─ ⌐⅛⅛

╦╢╒≤╪≥─ ⅜ ╡↓╕╣≡™╢⁹ 

ᵒ TORREY CANYON ⁸EXXON VALDEZ ≤MARPOL  

└≤√┘ ⌂ ⅜ ↓╢≤⁸ ⅛╠ ↕╣╢ ⌂≥⌐╟∫≡⁸ ⌂

⌐ ⅜╡⅛⌡⌂™⁹ ⌐╟╢ ⌐ ↑√ ─╡ↄ≠ꜟכꜟ

≤⇔≡⁸₈1954 ─ ⌐╟╢ ─ ─√╘─ The Interna tional 

Convention for the Prevention of Pollution of the Sea by Oil ⁸OILPOL ₉⅜⁸1954

⌐꜡fi♪fi≢ ↕╣√⁹↓─ │⁸ ≤⇔≡♃fi◌כ─ ⅔╟┘

─ ⱦꜟ☺⅛╠ ∆╢ ╩ ∆╢╙─≢№∫√⁹1967 ⌐ ⇔√

♃fi◌כTORREY CANYON ⁸ ╩ ⌐⁸╟╡ ⌂ ⅜

↕╣╢↓≤≤⌂∫√⁹ 

TORREY CANYON ≢♩כ▼►◒⁸│ ╩ ⇔⁸▬◑ꜞ☻─Ⱶꜟⱨ◊כ♪Ⱬ▬

Ⱪfi⌐ ↑≡ ⁸1967 3 18 ⌐⁸▬◑ꜞ☻ כꜞ◦─ ≤ꜝfi☼◄fi♪─

─ ⌐ ⇔√⁹ │ ∟⌐ ╣√♃fi◒⅛╠ ╣ ⇔√⁹ ⅜ ⇔⁸

3 26 ⌐ ≈⌐ ⇔√⁹ ─ ⅜ ⅝⁸▬◑ꜞ☻ │ ⌐ ∫√4 ♩fi─

╩ ↕∑╢√╘⌐ ╩ ∆╢↓≤╩ ∂√⁹ │3 30 ╕≢ ⅝⁸ │

⇔√⁹ ⇔√ │119,000♩fi⌐⅔╟┘⁸▬◑ꜞ☻─ ≤ⱨꜝfi☻─

╩ ⌂ ╩ ╓⇔√⁹ ─ │⁸ ⅜ ╩☻כ◖√╣↕ ⅎ≡ ⇔√√
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╘≤↕╣≡™╢⁹↓─ ╩ ≤⇔≡⁸IMO │IMCO Inter -Governmental 

Maritime Consultative Organization ⌐⅔™≡⁸♃fi◌כ ─ ─

⅜ ↕╣⁸₈1973 ─ ⌐╟╢ ─ ─√╘─ International 

Convention for the Prevention of Pollution from Ships , 1973 ₉⅜ ↕╣√⁹↓─

│⁸ ≤⌂╢ ─ ╩OILPOL ─ ∞↑≢⌂ↄ∆═≡─ ⌐

∆╢≤≤╙⌐⁸ ⁸ ╙ ⌐ ╘╢↓≤ ⌐╟∫≡ ╩

∆╢√╘─ ⌂ ≤⌂∫√⁹1973 ⌐│⁸ ─ ⌐ ─ ⅜

№∫√√╘ ╕≢⌐ ╩ ⇔⁸∕─ ⁸1976 ⅛╠77 ⌐⅛↑≡ ≢ ™

≢ ⇔√♃fi◌כ ╩ ≤⇔≡⁸ ╟╡♃fi◌כ─ ⌐ ∆╢ ⅜

╦╣√ ⁸1978 2 ⌐⁸1973 ─ ╩ ⁸ ⇔⁸ ↕╣√⁹ ⌂

│⁸₈1978 ─ ⌐╟╢ ─ ─√╘─ ⌐ ∆╢1978 ─

Intern ational Convention for the Prevention of Pollution from Ships, 1973, as 

modified by the Protocol of 1978 relating thereto ₉∞⅜⁸ ⌐│MARPOL ⱴꜟ

ⱳכꜟ ≤ ┌╣≡™╢⁹ 

∕─ ⁸1989 3 ⌐▪ꜝ☻◌─ⱪꜞfi☻ה►▫ꜞ▪ⱶ ≢ ⅝√⁸EXXON VALDEZ

╩ ≤⇔≡⁸MARPOL ─ ⅜ ╦╣≡™╢⁹EXXON VALDEZ │⁸

VLCC Very La rge Crude oil C arrier ≢⁸▪ꜝ☻◌ 20 ♩fi╩ ⇔⁸▪ꜝ☻

◌ Ᵽꜟ♦▫☻ ⅛╠꜡◘fi♀ꜟ☻⌐ ↑ ≢№∫√⁹ ⌐╟╡⁸11─

♃fi◒─℮∟8♃fi◒⅜⁸╕√⁸ ≈─Ᵽꜝ☻♩♃fi◒─℮∟3♃fi◒⅜ ⇔⁸

⁸ ─ ⌐ ⅛╠ 4 ♩fi⅜ ⇔√⁹↓─ ⌐╟╡

2,400km⌐╦√╢ ⅜ ↕╣⁸ ≢─ ≤™╦╣╢ ⌂

╩ ⅝ ↓⇔√  5.1.13  ⁹ 

⁸IMO⌐⅔↑╢ ─ ─ ⁸MARPOL ⅜ ↕╣⁸

─ ╩ ∆╢√╘⁸♃fi◌כ─ ⅜ ↕╣√⁹↓─ ⁸↓╣

╩ ≤⇔≡⁸ ⌂ ┼─ ─ ╖╩ ╘√₈ ⌐╟╢ ⌐

╢ ⁸ ⅔╟┘ ⌐ ∆╢ International Convention on Oil Pollution 

Preparedness, Response and Cooperation,1990 ₉⅜1990 ⌐ ↕╣√⁹ 

 
 5.1.13 EXXON VALDEZ ⅛╠─   

CHRIS WILKINS/AFP/Getty Images  
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5.2 HSE Health, Safety and Environment  

≢ ═√ ≤∕╣╩ ≤∆╢ ─ ╣─ ≢⁸ ⌐⅔™

≡⁸ ⅔╟┘ ─ ⅜ ↕╣⁸○▬ꜟⱷ☺ꜗכ╩ ⌐ ⌐⅔™≡╙ ╡

╖⅜⌂↕╣╢╟℮⌐⌂∫√⁹ ─►▼Ⱪ◘▬♩ ╩ ∂≡ ─ CSR:Corporate 

Social Responsibility ─ ≤⇔≡ ⇔≡™╢ ╙ ↄ⁸ ה ┼─ ╡ ╖│

┼─▪Ⱨכꜟⱳ▬fi♩─ ≈≤⇔≡╙ ↕╣╢╟℮⌐⌂∫≡⅝≡™╢⁹ 

≢│⁸ ─ ╡ ╖╩ ⌐ ℮√╘─ ╖≢№╢HSEⱴⱠ☺

ⱷfi♩◦☻♥ⱶ HSEMS HSE Management System ╩ ╡ →⁸∕─ ╡ ∟╛ꜞ☻◒

─ ⌐≈™≡ ∆╢⁹ 

5.2.1 HSE≤│ 

HSE≤│⁸ ⌐ ℮ ╛ ╩ ∆ ≢№╢⁹↓╣╠─

⌐ ⅛≈ ⌐ ⇔≡ꜞ☻◒╩ ╢ ╡ ⇔⁸ ╩ ╘╢√╘⁸HSE⌐

∆╢ ╩ ≡⁸HSEMS╩ ⇔≡⁸↕╕↨╕⌂ ╡ ╖╩ ∫≡™╢⁹ 

≢│HSE ה ה ─ ⌐ ⅎ⁸ Quality ⁸ Security

─ ╙№╦∑≡ ⅎ╢╟℮⌐⌂╡⁸HSEQ Health, Safety, Environment and Quality ⁸

HSSE Health, S afety, Security and Environment ⁸SHES Safety, H ealth, Environment 

and Security ⌂≥∕╣∙╣─ ⁸ ≢↕╕↨╕⌂ ┘ ╩↕╣≡™╢⁹ 

(1) HSEMS─ ╡ ∟ 

₁⌂ ⌐ ⇔≡™╢HSEMS≤™℮ │⁸1974 ⌐▬◑ꜞ☻≢

↕╣√ Healt h and Safety at Work, etc. Act ⅜ ≤⌂∫≡™╢⁹ 

▬◑ꜞ☻⌐ ╩ ⇔√ │⁸ ─↓╤│1802 ⌐ ↕╣√₈  

Factory Act ₉≢№∫√⁹∕─ ⁸ │ ─ ≤ ⌐ ⅜ ⅎ⁸ ⇔≡

™∫√⁹∕─ ⌐╟╢ ⅛™ │⁸╛⅜≡ ─ ≤≤╙⌐⁸ ─ ⌐

™≈™≡™ↄ─⅜ ⌂ ⌐⌂∫√⁹1972 ⌐▬◑ꜞ☻─Lord Robens⅜ ╩ ╘╢

⌐╟╢₈Report of the Committee on Safety and Health at Work ₉⁸™╦╝╢

₈Robens Report₉⅜ ↕╣≡ ⁸▬◑ꜞ☻─ ─ │ ⇔⁸

⇔ↄ ╕╣ ╦∫√≤™╦╣≡™╢⁹ ⌐Robens Report≢ ↕╣√ ⇔™

╩ ⇔≡™ↄ ─ ≢⁸ ⌐ ─ ╙ ∆╢↓

≤⌐⌂╢UKHSE ⅜ ↕╣√⁹UKHSE │∕─ 20 ⅛↑≡⁸▬◑ꜞ☻─

⌐ ∆╢ ─ ╩ ∆╢√╘⌐ ╩⇔≡⅝√≤™╦╣≡™╢⁹ 

▬◑ꜞ☻ │⁸ ⌐○▬ꜟⱷ☺ꜗכ─HSEMS⌐ ⅝⌂ ╩ ⅎ√⁹

⌐⁸ ╩ ℮─⅛≤™℮ ⌐ ⇔≡│⁸ ─ ⌂ ╩ ⇔≡⁸ ─

ꜞ☻◒▪☿☻ⱷfi♩⌐╟╢ ╩ ⇔ ∆╢≤™℮ ⌐ ╦∫√↓≤│⁸₈ꜞ

☻◒▪☿☻ⱷfi♩ќꜞ☻◒ ќ ќ ќ ◘▬◒ꜟ₉╩ ∆≤™℮⁸

™╦╝╢₈PDCA(Plan, Do, Check and Act) ₉─ ⌐ ⅜╡⁸ ─HSEMS─

╩ ∆⁹╕√⁸≥↓╕≢ ╩≤╣┌ ™⅛≤™℮ ⌐ ⇔≡│⁸₈ ≢ ⌂

ꜞ☻◒ │ ∆═⇔₉≤™℮™╦╝╢₈ALARP As Low As Reasonably Practicable
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╕√│SFAIRP So Far As Is Reasonably Practicable ₉⅜ ╩ ≤⇔≡

↕╣╢╟℮⌐⌂∫√⁹ 

─╟℮⌐⁸HSEMS─ ⅜╡─ ⌐│⁸ ╛ ─ ⁸ ⌐╟╡⁸

╛ ⌐ ⇔≡⌂∆═⅝↓≤╩ ∞↑≢∆═≡ ∆╢↓≤│ ⌂

≤⌂∫√↓≤⅜№╢⁹⇔√⅜∫≡⁸ ⌂ ╛ ╩ √∆↓≤│↕╢↓≤⌂⅜

╠⁸ │ ⌂ꜞ☻◒▪☿☻ⱷfi♩⌐╟╡ ⌂ ╩ ╠ ≈↑⁸ALARP ⌐

╠⇔≡≥↓╕≢ ╩ ∂╢⅛╩ ⇔⁸PDCA◘▬◒ꜟ⌐ ≠™√ ⌂ ╩ ℮

╟℮⌐⌂∫√⁹↕╠⌐│⁸↓℮⇔√ ╡ ╖⌐≈™≡⁸ ⌐ ⇔≡╙ ╩ ℮≤

↕╣╢╟℮⌐⌂╡⁸ ⅛≈ ⌐ ╩ ℮ ╖≤⇔≡⁸HSEMS⅜ ↕

╣╢╟℮⌐⌂∫√⁹ 

(2) Safety Case  

─Piper Alpha ⅛╠ ↕╣√Culle n Report─106─ ╩ ↑≡⁸

1992 ⌐▬◑ꜞ☻≢ ↕╣√₈Offshore Installations Safety Case Regulations₉⁸

™╦╝╢Safety Case ╙⁸HSE ⌐ ⅝⌂ ╩ ⅎ√⁹ │⁸▬◑ꜞ☻⅜ ∆╢

≢ ∆╢ ≢─ ה ─ꜞ☻◒╩ ↕∑╢↓≤╩ ≤⇔≡

↕╣⁸▬◑ꜞ☻ ה ≢ ∆╢ ⌐ ⇔≡₈ ⌂ ₉⁸

₈ ⌂ ₉╩ ∆╟℮ ∆╢╙─≢№╢⁹ 

▬◑ꜞ☻≢ ╩ ℮⌐№√∫≡│⁸○Ɑ꜠כ♃כ ─ │ ╩ ⅝

↓∆ ─№╢Ɫ◙כ♪╩◖fi♩꜡כꜟ∆╢ ╩ ⇔⁸∕─Ɫ◙כ♪◖fi♩꜡כꜟ

╩ ∆╢√╘─ ◦☻♥ⱶ⅜ ≢№╢↓≤╩ ∆╢₈Safety Case₉╩

UKHSE ⌐ ⇔⌂↑╣┌⌂╠⌂™⁹ │ ╩ ™⁸3 ↔≤⌐ ⅜ ה

∆╢⁹Safety Case ⌐╟╡⁸HSEMS⁸∆⌂╦∟ ⌐PDCA◘▬◒ꜟ╩ ⇔⌂⅜╠HSE

╩ ⌐ ℮ ╖╩ ∆╢↓≤⅜ ╘╠╣╢╟℮⌐⌂∫√⁹ 

○▬ꜟⱷ☺ꜗ⁸│כ↓─Safety Case ╩ ⅛≈ ⌐ ↑ ╣≡⁸▬◑ꜞ☻⌐

╕╠∏⁸∕─ ≢ ╩ ⌐HSEMS╩ ⁸ ⇔ ╘≡ ∫√⁹ 

(3) ─ ה ●☻ HSEMS●▬♪ꜝ▬fi 

Safety Case ─ ╩ ╕ⅎ⁸1994 ⁸E & P Forum Oil Industries Exploration & 

Production Forum , │IOGP International Association of Oil & Gas Producers │

⌐ ╩⌂∆═⅝⅛⌐≈™≡─●▬♪ꜝ▬fiΓGuideline for the Development and 

Application of Health, Safety and Environment al Management Systems  E & P Fo rum Δ

╩ ⇔√  5.2.1 ⁹↓╣│⁸○▬ꜟⱷ☺ꜗכ≤⇔≡─ ─ ה ●☻

─HSEMS─●▬♪ꜝ▬fi≢№╢⁹↓─●▬♪ꜝ▬fi│ ─○Ɑ꜠כ◦ꜛfi

operation ╩ √╢ ≤⇔≡ ↕╣⁸∕─ │⁸ ─ ≈≢№╢⁹  

╩♩ⱷfi☻☿▪◒☻ꜞה ⌐⇔√PDCA◘▬◒ꜟ╩ ∆⁹ 

ה ⅛≈ ⌂ꜞ☻◒ │∆═≡ ∆╢⁹ 

↓─○▬ꜟⱷ☺ꜗכ ─HSEMS●▬♪ꜝ▬fi─ ⌐╟╡⁸₈Safety Case ≤∕─

≢№╢HSE ₉│ ⌂╢▬◑ꜞ☻ ⌐ ⌂ꜟ◌כ꜡√∫╕ ≢│⌂ↄ⁸
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≢ ↕╣╢HSE⌐ ⅝ↄ ⇔≡™∫√⁹▬◑ꜞ☻─ ⅜○▬ꜟⱷ☺ꜗכ─ ⌐

╟╡ ⁸ ─☻♃fi♄⁹√∫⌂⌐♪כ 

≢│⁸ ─₈ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⌐ ∆╢ OSHMS

Occupational Safety and Health Management System ₉≢⁸ ⌐⅔↑╢

─ ╩ ╢↓≤╩ ≤⇔≡⁸ᵑ ─ ה ─ ⁸ᵒ

╕√│ ⌂≥─ ⅔╟┘∕─ ⌐ ≠⅝ ∏╢ ⁸ᵓ ⌐ ∆╢ ─

⁸ᵔ ⌐ ∆╢ ─ ⁸ ⁸ ⅔╟┘ ╩⁸ ⅜ ─

╩ ╘≡ ⌐ ℮↓≤⅜ ╘╠╣≡™╢⁹ 

ⅎ≡⁸ ⌐ ╩ ∆╢ ⌐⅔™≡│⁸OSHMS ╟╡╙ ꜠ⱬꜟ─

™HSEMS⅜⁸○▬ꜟⱷ☺ꜗכ╟╡ⱪ꜡☺▼◒♩ ─ ≤⇔≡ ╘╠╣╢⁹⇔√⅜∫

≡⁸ ∆╢ ( ) ⁸INPEX ─╟℮⌐⁸○▬ꜟⱷ☺ꜗכ─ ╩

√∆HSEMS╩ ∆╢ ⅜№╢⁹ 

 

 5.2.1  ─ ה ●☻ HSE MS●▬♪ꜝ▬fi 

(4) OCIMF─ ה HSE●▬♪ꜝ▬fi 

1994 ─E&P Forum ●▬♪ꜝ▬fi⅜ ≤⇔≡ ╩ ≤⇔≡™√─⌐ ⇔⁸

─HSE●▬♪ꜝ▬fi≤⇔≡⁸○▬ꜟⱷ☺ꜗ2003│כ ⌐₈OCIMF Oil Compa nies 

Intern ational Marine Forum Health, Safety and Environment  at New -Building and 

Repair Shipyard and During Factory Acceptance Testing 2003 ₉╩ ⇔√⁹ 

↓─●▬♪ꜝ▬fi⅜ ↕╣≡ ⁸○▬ꜟⱷ☺ꜗכ│ ╛ ─ ╛ ה

─ ─ ≤⇔≡⁸ ╩ ╘╟℮≤∆╢ ⌐ ⇔≡⁸HSEMS⅜ ↕

╣≡™╢↓≤╩ ⇔ ╘√⁹∕─√╘⁸ ─ ⌐HSE⅜ ⌐ ⇔≡™ↄ↓≤

⌐⌂╢⁹HSE─ │⁸ ⌐ ─ ⌐ ∆╢↓≤∞↑≢⌂ↄ⁸ ⌐

∆╢√╘⌐ ⌂ ≤⇔≡─ ╙ ∟ ╦∑╢╟℮⌐⌂∫√⁹ 
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╕√⁸2010 4 ⌐ ⅝√ⱷ◐◦◖ ≢ ─☿Ⱶ◘Ⱪ ꜞ◓Deepwater 

Horizon─ ╩ ↑≡⁸○▬ꜟⱷ☺ꜗכ│╕∆╕∆HSE ⌐ ╩ ╣≡™╢⁹↕╠⌐

╩HSEMS╙כ♫כ○─ ⇔√↓≤≢⁸ ⌂≥≢│ ╛ ⌂╙─⌐

⌂∫≡⅔╡⁸ ╛ ⌐ ∆╢↕╕↨╕ ╩ ∫≡™╢ IACS International 

Association of Classification Societies ⁸ ≢╙⁸○▬ꜟⱷ☺ꜗכ─HSE

⌐ ∫≡⁸ ⁸ ⁸ ⱷכ◌כ ⌐⅔↑╢ ≤ ─

─ ╩ ∆╢₈ ₉╩IACS─ⱱכⱶⱭכ☺ ⌐ →≡⁸

⌐ ∆╢ ╩ ⇔≡™╢  5.2.3 ⁹ 

 

 5.2.2  OCIMF ─ ה HSE ●▬♪ꜝ▬fi 

 
 5.2.3  IACS─  

 IACS►▼Ⱪ◘▬♩  
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(5) HSEMS≤ ⁸ ⁸ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─  

─ ─ ה ●☻ HSEMS●▬♪ꜝ▬fi─ ≢│⁸HSEMS─

⁸ ─√╘─ ≤⇔≡⁸ ⅜ ═╠╣≡™╢⁹ 

 ̧ ○▬ꜟⱷ☺ꜗכ⅜ ∆╢HSEⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ꜟכ◗₈│ ▪ⱪ

♅כ꜡ Goal setting Approach ₉≢№╢⁹  

 ̧ ꜟכ◗₈ ▪ⱪ꜡₉♅כ╩⇔∫⅛╡ ∆╢⌐│∕╙∕╙ ⌐ ISO  

International Organization for Standardization 25 9001 ⱴⱠ☺ⱷfi♩◦☻♥ⱶ

◦☻♥ⱶ ⅜ ↕╣≡™⌂↑╣┌⌂╠⌂™⁹  

 ̧ (S)≤ (E)│ ∏⇔╙™≈╙ ⱴ≢│⌂™⁹כ♥⌂ ╩

∆╢ ⌐ ╩ ⌐∆╢≤™℮ ⅜ ⌂ ⅜№╢⁹∕─ ╙№╢⁹

≤ │ ≢№╡ ⌐ ≢ ∂ ≢ ⅎ⌂↑╣┌⌂╠⌂™⁹ 

 

─↓≤⅛╠⁸HSEMS╩ ∆╢√╘⌐│⁸ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ISO9001 ⁸

ⱴⱠ☺ⱷfi♩◦☻♥ⱶ ISO14001 ⁸ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ 

OHSAS18001 ⁸ ISO45001≤⇔≡ꜞ♬ꜙכ▪ꜟ↕╣╢ ⇔⁹╕√⁸ ⌐⅔™≡

│ ─OSHMS ─ ≈─ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⅜ ↕╣≡™╢↓≤⅜

╕⇔™⁹ 

─ ≈─ⱴⱠ☺ⱷfi♩◦☻♥ⱶ│⁸ ⌐ ⇔ ™⁸ ╡ ∑⌂™╙─≢№╢⁹

ⅎ┌⁸ ⅜ ⇔≡™⌂⅛∫√ ⁸ ⁸ ⌐ ⅜ ↄ ╢

⌐≈⌂⅜╡⅛⌡∏⁸ ꜝ▬fi⅜ ⇔⁸ ה ⅜ ↓╢ ⅜ ╕╢⁹╕√ ⅝

⇔ ─ ⌐ ⌂ ⅜№╣┌⁸ ─ ה ⌐ ⅜╡⅛⌡⌂™⁹

─Alexander Kielland ⌂≥⅜∕─ ≢№╢⁹∕─ ≢ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ

≤ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ│ ╡ ∑⌂™ ≤⌂∫≡™╢⁹ 

╕√ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⅜ ⇔≡™⌂⅛∫√ ⁸ ≤⇔≡─

⁸ ⁸ ⅜ ≢№∫√╡⁸ ─ ╡ ™⅜ ⌂ ≢│⁸∕

╣╠⌐╟╡ ה ⅜ ↓∫√╡⁸ ─ ⅜ ↓∫√╡∆╢⁹∕─ ≢

ⱴⱠ☺ⱷfi♩◦☻♥ⱶ≤ ⱴⱠ☺ⱷfi♩◦☻♥ⱶ⌐│ ⌂ ⅜№╢≤™

ⅎ╢⁹ 

  

                                                   
25 6.1.6 ⁹ 
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 5.2.4⌐HSEMS≤ ≈─ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─ ╩ ∆⁹HSEMS│⁸↓╣

╠─ ≈─ⱴⱠ☺ⱷfi♩◦☻♥ⱶ╩ ⇔≡⁸ ─₈ ≢ ⌂ꜞ☻◒

│ ∆═⇔₉≤™℮ΓALARP Δ⌐ ≠⅝⁸ ⌂ ⅛╠PDCA◘▬◒ꜟ╩ ⇔

⌂⅜╠ ⇔≡™ↄ╙─≢№╢≤ ⅎ╠╣╢⁹ 

 

 5.2.4 HSE ≤ ≈─ⱴⱠ☺ⱷfi♩◦☻♥ⱶ─  

╕√⁸2001 ─ ♥꜡ ⁸♥꜡─ ⅜ ╕╢ ≢⁸♥꜡ ─

⌐╟╢ ה ─ꜞ☻◒⅛╠ ⁸ ⁸ ╩ ╢√╘⌐☿◐ꜙꜞ♥▫ⱴⱠ☺

ⱷfi♩◦☻♥ⱶ╩ ∆╢↓≤╙ ⌐⌂∫≡⅔╡⁸☿◐ꜙꜞ♥▫─ ⌐≈™≡╙ ∑⁸

HSSE≤⇔≡ ⅎ╢ ╙ ⅎ≡™╢⁹ ⌐ ⇔ ⅛╠─ ⅎ╩ ↕∑╢≤≤

╙⌐⁸ ─ ─ ╩ ╘≡⅔ↄ√╘⌐⁸☿◐ꜙꜞ♥▫ ─ ⅔╟┘ ⁸

∆╢ ─☿◐ꜙꜞ♥▫ꜞ☻◒ ⁸☿◐ꜙꜞ♥▫꜠ⱬꜟ─ ⁸☿◐ꜙꜞ♥▫ ─

⁸ ה꜡♥ה ה ה ⌂≥ ─ ⅔╟┘ ⁸

─ ╛ ⌐ ∆╢ ⌂≥─ ╩№╠⅛∂╘ ╘⁸ ⇔≡⅔ↄ↓

≤⅜ ≢№╢⁹ ⌐⅔™≡│⁸ ⌐ ↕╣╢₈ ≤ ─

─√╘─ ♪כ◖ Internati onal Ship and Port Facility Security Code ⁸ISPS◖כ♪ ₉

⁸ ⌐ꜟכꜟ─ ∫√ ╙ ╘╠╣╢⁹ 

  

ISO 9001 ISO 14001

MS MS

OHSAS
18001 MS
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(6) HSEMS─  

ᵑ HSEMS ⸗♦ꜟ 

HSEMS╩ ⇔≡™ↄ√╘⌐│⁸HSEMS⸗♦ꜟ╩ ⌐ ╘╢↓≤⅜ ≢№╢⁹

HSEMS⸗♦ꜟ╩ ╘╢↓≤⌐╟╡⁸∕─ ⅜HSE ⌐≥─╟℮⌐ ╡ כ◐⁸⅛╗

꞉כ♪≤⌂╢ ╩ ∆⁹∕─ ∆╢≤↓╤⌐≈™≡│⁸ ●▬♪ꜝ▬fi╛

⌂≥─ ⌐╟∫≡ ↕╣╢⁹ 

 5.2.5⌐⁸HSEMS⸗♦ꜟ─ ╩ ∆⁹  5.2.5│⁸ ╩ ∆╢ ה ●☻

○Ɑ꜠כ♃כ ≢№╢INPEX ─╙─≢№╢⅜⁸HSEMS─ ╛ ⅝│⁸

─ ╛ ⌐╟∫≡ ⌂╢⁹ ⅎ┌⁸  5.2.5─ ⁸ ─ ⌐₈◖fi♩ꜝ◒

כ♃ ₉⅜ ╕╣╢─│⁸INPEX ⅜○Ɑ꜠⁸╡№≢כ♃כ◖fi♩ꜝ◒♃כ─HSE⌐≈

™≡╙ ─ ─ ⁸ ∆╢≤™℮ ⅜№╢⅛╠≢№╢⁹ 

 
 5.2.5 HSEMS⸗♦ꜟ─   

₈HSEMS ₉INPEX  
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INPEX ─HSEMS⸗♦ꜟ│⁸ISO9000⁸OHSAS18001⁸ISO14001⁸OSHMS ⁸

IOGP─●▬♪ꜝ▬fi╩ ⇔≡ ↕╣√⁹ ⌐│⁸ ⁸ⱴⱠ☺ⱷfi

♩◦☻♥ⱶ ⌂╠┘⌐ ⁸ꜞ☻◒ ⁸ ▪☿☻ⱷfi♩─ ≤

⁸ ⁸ ─ ⁸ ה ⁸ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi

⌐≈™≡ ═╠╣≡⅔╡⁸∕─ ╩ ↑≡⁸HSE╩ ⇔≡™ↄ ≢ ≤ ⅎ╢

╩ ⌐ ↑≡™╢⁹ │⁸∕╣∙╣⅜∕─ ╩ ∆╢ ╩ ⇔≡

⅔╡⁸∕─⌂⅛≢ ╩ ∫≡™╢⁹ ─ ╡ ╖╩ ∆ ⌐ ℮ ≢⁸

⌐╙ ╩ ╘≡⅔╡⁸∕─ │  5.2.6⌐ ∆ ╡≢№╢⁹ 

 
 5.2.6 HSE  
₈HSEMS ₉INPEX  
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ᵒ HSE  

HSEMS⌐│⁸∕─ ╩ ∆╢√╘⌐HSE ⅜ ≢№╢⁹HSE │⁸ ⁸

⁸ ⁸ ⌂≥⅛╠ ↕╣╢─⅜ ≢№╢⁹ 

HSE │ ⱪכꜟ◓│™╢№ ─HSE⌐ ∆╢ ╡ ╖≢№╢⅜⁸∕─

⌐│⁸ ─HSE ─ ╛ ╡ ╘⌐ ⇔≡≥─╟℮⌐ ╡ ╗⅛⅜ ╕╣╢⁹∆⌂

╦∟⁸ⱪ꜡☺▼◒♩ ⌐ ⇔≡│⁸ ╩ ∆╢≤™℮↔ↄ№√╡ ─↓≤⅛╠⁸

╛ ─ ╩≥─ ∆╢⅛⌂≥╩ ∆╢⁹ 

 

 5.2.1⌐INPEX ─HSE ─ ╩ ∆⁹ 

 5.2.1 HSE ─  

 

₈HSEMS ₉INPEX   

ᵓ HSE  

HSE ╩ ⌐ ⇔≡™ↄ√╘⌐│⁸ ⌂ ╩ ∆╢ ╩ ∆╢↓

≤⅜ ≢№╢⁹∕─√╘⌐│⁸ꜞ☻◒╩ ⇔√ ≢ ⌂ ╩ ∆╢↓≤⁸

⌂ ╩ ≈√╘⌐HSE ─ ╛ ─√╘─ ∕⇔≡ ╩ ≡╢↓

≤⁸ ∆╢ ⌐≈™≡│ ⌐╟╡ ℮↓≤⁸⌂≥ ╩ ↑╢↓≤⅜

≢№╢⁹ 


