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ʂʆʄʇʃɽʂʉʅʓɽ ʉʀʉʊɽʄʓ 

ʇɽʅʅʆɻʆ ʇʆɾɸʈʆʊʋʐɽʅʀʗ ʀ 

ɺʆɼʗʅʆɻʆ ʆʈʆʐɽʅʀʗ

ʄʆʈʉʂʀɽ ʉʊɸʎʀʆʅɸʈʅʓɽ 

ʅɽʌʊɽɻɸɿʆɼʆɹʓɺɸʖʑʀɽ ʇʃɸʊʌʆʈʄʓ



ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʤʦʨʩʢʠʭ ʧʣʘʪʬʦʨʤ

ʇʣʘʪʬʦʨʤʘ Piper Alpha ʚ 
ʉʝʚʝʨʥʦʤ ʤʦʨʝ, 1988
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ʇʣʘʪʬʦʨʤʘ Deepwater Horizonʚ 
ʄʝʢʩʠʢʘʥʩʢʦʤ ʟʘʣʠʚʝ, 2010

ʇʣʘʪʬʦʨʤʘ 10 ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ɻʶʥʝʰʣʠʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ, 2015
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ʄʆʈʉʂʀɽ ʉʊɸʎʀʆʅɸʈʅʓɽ 
ʅɽʌʊɽɻɸɿʆɼʆɹʓɺɸʖʑʀɽ 
ʇʃɸʊʌʆʈʄʓ ʍɸʈɸʂʊɽʈʀɿʋɽʊ 
ɺʓʉʆʂʀʁ ʋʈʆɺɽʅʔ 
ʇʆɾɸʈʅʆɻʆ ʈʀʉʂɸ. 
ɼɸɾɽ ʅɽɿʅɸʏʀʊɽʃʔʅʓʁ
ʀʅʎʀɼɽʅʊ, ʉɺʗɿɸʅʅʓʁ ʉ 
ʈɸɿʃʀɺʆʄ ʀʃʀ ɺʆɿɻʆʈɸ-
ʅʀɽʄ ʅɽʌʊʀ ʀʃʀ ʅɽʌʊɽ-
ʇʈʆɼʋʂʊɸ, ʄʆɾɽʊ ʇɽʈɽ-
ʈɸʉʊʀ ɺ ʂʈʋʇʅʆʄɸʉʐʊɸɹ-
ʅʋʖ ʂɸʊɸʉʊʈʆʌʋ 
ʈɽɻʀʆʅɸʃʔʅʆɻʆ ʀʃʀ 
ʇʃɸʅɽʊɸʈʅʆɻʆ ʄɸʉʐʊɸɹɸ. 

ʕʊʆ ʆʇʈɽɼɽʃʗɽʊ ʆʉʅʆɺʅʓɽ ʇʆɼʍʆɼʓ ʂ ʇʈʆɽʂʊʀʈʆɺɸʅʀʖ 

ʉʀʉʊɽʄ ʇɽʅʅʆɻʆ ʇʆɾɸʈʆʊʋʐɽʅʀʗ ʀ ɺʆɼʗʅʆɻʆ ʆʈʆʐɽʅʀʗ 

ɺ ʏɸʉʊʀ ʀʍ ɹɸɿʆɺʓʍ ʇɸʈɸʄɽʊʈʆɺ: 

ʀʅɽʈʎʀʆʅʅʆʉʊʔ, ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʇʆɾɸʈʆʊʋʐɽʅʀʗ, ɺʈɽʄʗ ʊʋʐɽʅʀʗ

ʅʠʢʠʪʠʥ ɹ.ɸ., ʊʘʛʠʝʚ ʈ. ʄ. çʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʙʫʩʪʨʦʡʩʪʚʘ ʤʦʨʩʢʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡè. ʂʨʘʩʥʦʜʘʨ: ʇʨʦʩʚʝʱʝʥʠʝ ðʖʛ, 2008. ð204 ʩ



ʉʨʘʚʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 
ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʘʨʘʤʝʪʨʘʤ 
ʩʠʩʪʝʤ ʧʝʥʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ
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ɺ ʈɸɿɺʀʊʀɽ ɸʅɸʃʀɿɸ ʅʆʈʄɸʊʀɺʅʓʍ ʊʈɽɹʆɺɸʅʀʁ ʉʇɽʎʀɸʃʀʉʊʓ 

ɻʂ çʇʆɾʅɽʌʊɽʍʀʄè ʀɿʋʏʀʃʀ ʅɽʉʂʆʃʔʂʆ ʇʈʆɽʂʊʆɺ ʂʆʄʇʃɽʂʉʅʓʍ 

ʉʀʉʊɽʄ ʇɽʅʅʆɻʆ ʇʆɾɸʈʆʊʋʐɽʅʀʗ ʀ ɺʆɼʗʅʆɻʆ ʆʈʆʐɽʅʀʗ ʄʆʈʉʂʀʍ 

ʉʊɸʎʀʆʅɸʈʅʓʍ ʇʃɸʊʌʆʈʄ ʀ ʇʈʀʐʃʀ ʂ ʉʃɽɼʋʖʑʀʄ ɺʓɺʆɼɸʄ



ʆʙʦʩʥʦʚʘʥʠʝ ʧʨʠʥʠʤʘʝʤʦʡ ʚ ʧʨʦʝʢʪʘʭ 

ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʞʘʨʘ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ.

ʅʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʝ ʧʨʦʝʢʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʥʠʤʘʶʪ ʚʦ ʚʥʠʤʘʥʠʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʟʝʤʥʳʤ 

ʦʙʲʝʢʪʘʤ, ʥʝ ʩʦʧʦʩʪʘʚʠʤʳʤ ʧʦ ʫʨʦʚʥʶ 

ʧʦʞʘʨʥʦʛʦ ʨʠʩʢʘ ʠ ʚʦʟʤʦʞʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʦʞʘʨʘ, ʘ ʠʤʝʥʥʦ:

ʆʪʩʫʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʩʥʘʱʝʥʠʶ 

ʤʦʨʩʢʠʭ ʧʣʘʪʬʦʨʤ ʩʪʘʮʠʦʥʘʨʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʘʪ ʧʦʜʘʯʫ ʦʛʥʝʪʫʰʘʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʣʠʚʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʦʞʘʨʘ.

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʊʋ ʠ ʧʨʠ 

ʵʢʩʧʝʨʪʠʟʝ ʧʨʦʝʢʪʦʚ ʜʘʥʥʳʤ 

ʚʦʧʨʦʩʘʤ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʝ 

ʫʜʝʣʷʝʪʩʷ.

ʇʘʨʘʤʝʪʨ ʀʅɽʈʎʀʆʅʅʆʉʊʔ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʚʦʜʷʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ, ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ.

ɺ ʨʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ʧʨʠʥʠʤʘʝʪʩʷ ʥʠʞʝ ʫʨʦʚʥʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ. ɺʨʝʤʷ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʠʞʝ ʚ 

2 ʨʘʟʘ, ʯʝʤ ʚ ʩʪʘʥʜʘʨʪʝ NORSOK S-001.

ʉʇ 155.13130-2014 çʉʢʣʘʜʳ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʧ.ɸ.3 ɸ.4 ʀʥʝʨʮʠʦʥʥʦʩʪʴ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 3 ʤʠʥʫʪ.

ɻʆʉʊ ʈ 50800 çʋʩʪʘʥʦʚʢʠ ʧʝʥʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡè ʧ.4.3 ʜʦʧʫʩʢʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʝʨʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ 

ʙʦʣʝʝ 180 ʩʝʢʫʥʜ. 
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ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʘʷ ʚ 
ʈʦʩʩʠʠ ʩʪʨʫʢʪʫʨʘ 
ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʧʝʥʥʦʛʦ 
ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʚʦʜʷʥʦʛʦ 
ʦʨʦʰʝʥʠʷ ʜʣʷ ʤʦʨʩʢʠʭ 
ʧʣʘʪʬʦʨʤ
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ʅʝʜʦʩʪʘʪʢʠ çʪʨʘʜʠʮʠʦʥʥʦʡè 
ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ ʤʦʨʩʢʠʭ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʘʪʬʦʨʤ 

ʀʩʧʳʪʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʦʙʲʝʢʪʝ ʥʝ 

ʧʨʦʚʦʜʷʪʩʷ ʜʘʞʝ ʚ ʧʨʦʮʝʩʩʝ ʩʜʘʯʠ ʠʭ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

ɺ ʩʣʫʯʘʝ ʠʩʧʳʪʘʥʠʡ ʪʨʝʙʫʝʪʩʷ ʩʣʠʚ 

ʨʘʩʪʚʦʨʘ ʠʟ ʪʨʫʙ ʠ ʝʛʦ ʫʪʠʣʠʟʘʮʠʷ.

ʇʨʠ ʟʘʧʦʣʥʝʥʥʳʭ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʧʨʦʚʦʜʘʭ

ʨʘʩʪʚʦʨ ʪʝʨʷʝʪ ʦʛʥʝʪʫʰʘʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʝʩʷʮʝʚ ʠ 

ʩʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ. ʈʝʛʫʣʷʨʥʘʷ ʟʘʤʝʥʘ ʠ 

ʫʪʠʣʠʟʘʮʠʷ ʨʘʩʪʚʦʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ.

ɽʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ 

ʦʙʦʛʨʝʚ, ʧʨʠ ʧʦʜʘʯʝ 

ʨʘʩʪʚʦʨʘ 

ʚ ʦʜʥʫ ʠʟ ʟʦʥ ʚʦʟʤʦʞʥʦ 

ʨʘʟʤʦʨʘʞʠʚʘʥʠʝ ʠ 

ʚʳʚʦʜ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʠʟ ʩʪʨʦʷ.

ɺʳʩʦʢʘʷ ʠʥʝʨʮʠʦʥʥʦʩʪʴ. 

ʉʠʩʪʝʤʘ ʥʝ ʩʧʦʩʦʙʥʘ ʣʦʢʘʣʠʟʦʚʘʪʴ ʠ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʡ ʧʦʞʘʨ.
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ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʢʠ 
ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 
ʧʝʥʥʦʛʦ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 
ʜʣʷ ʤʦʨʩʢʠʭ 
ʧʣʘʪʬʦʨʤ
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