
 

 

ʉ/ʆ ʂɸʈʆʊɸɾ  

ʆʊɺɽʊʓ ʅɸ ʅɸʀɹʆʃɽɽ ʏɸʉʊʆ ɿɸɼɸɺɸɽʄʓɽ ɺʆʇʈʆʉʓ  

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʪʚʝʪʳ ʥʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʟʘʜʘʚʘʝʤʳʝ ʚʦʧʨʦʩʳ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʩʢʚʘʞʠʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʤ ʫʛʣʝʨʦʜʥʦ-ʢʠʩʣʦʨʦʜʥʦʛʦ ʢʘʨʦʪʘʞʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʢʚʘʞʠʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʢʫʱʝʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ɼʣʷ ʦʪʚʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟ ʨʘʙʦʪ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʈʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʆʆʆ çʅʇʌ ʕʥʝʨʛʠʷè 

(ʚ ʪ.ʯ. ʜʦʢʪʦʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʵʪʫ ʪʝʤʫ ʏʝʨʤʝʥʩʢʦʛʦ ɺ.ɻ.)  ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʨʠʥʮʠʧʘ 

ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʥʝ ʧʨʠʚʦʜʷʪʩʷ.  

 

ʆʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ: çʅʠʟʢʠʝè ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ COR (ʩʧʝʢʪʨʘʣʴʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʦʪʢʣʠʢʘ ʫʛʣʝʨʦʜʘ ʢ ʦʪʢʣʠʢʫ ʢʠʩʣʦʨʦʜʘ ʚ ʩʧʝʢʪʨʘʭ ɻʀʅʈ) ʠ  çʩʣʘʙʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷè ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʢʨʠʚʦʡ LIRI  (ʩʧʝʢʪʨʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʦʪʢʣʠʢʘ ʚ 

çʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʧʝʢʪʨʘʭ ɻʀʅʈ)  ʧʦ ʨʘʟʨʝʟʫ. çʇʣʦʭʘʷè 

ʩʭʦʜʠʤʦʩʪʴ ʢʨʠʚʳʭ COR. ʇʨʠʤʝʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ  

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ.  

 

ʂ ʚʦʧʨʦʩʫ ʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʢʨʠʚʦʡ ʉʆR.  

ʅʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ɸʄʂ ɸʀʄʉ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ COR ʥʘʭʦʜʠʪʩʷ  ʥʘ 

ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʧʦʨʷʜʢʘ 0.55-0.61 ʝʜʠʥʠʮ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʨʠʚʦʡ ʚ ʪʠʧʠʯʥʦʤ 

ʪʝʨʨʠʛʝʥʥʦʤ ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ  0.03 ʝʜʠʥʠʮ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʘʣʝʪʦʢ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʦʪʥʦʰʝʥʠʷ COR (ʩʢʦʨʦʩʪʝʡ ʩʯʝʪʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ 

ʫʛʣʝʨʦʜʘ ʠ ʢʠʩʣʦʨʦʜʘ) ʦʪ ʧʦʨʠʩʪʦʩʪʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, 

ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘ ʧʘʣʝʪʢʘʭ  ʩʦʦʪʚʝʪʩʪʚʫʶʪ 100% ʠʭ 

ʥʘʩʳʱʝʥʠʷʤ, ʯʝʛʦ ʥʝ ʙʳʚʘʝʪ ʥʘ ʧʨʘʢʪʠʢʝ.  ʇʦʥʷʪʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ COR ʟʘʚʠʩʷʪ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʰʠʨʠʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʢʦʥ ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʨʠʪʝʨʠʝʤ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ.  

  



 

 

ʈʠʩ.1 

 

ʅʘ ʨʠʩ.1 [1] ʧʦʢʘʟʘʥʳ ʩʧʝʢʪʨʳ ɻʀʅʈ ʠ ɻʀʈɿ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʘʧʧʘʨʘʪʫʨʦʡ 

PSGT ʬʠʨʤʳ Hulliburton ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʚʦʜʦ- ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ (ʧʨʠʯʝʤ 

ʥʘʩʳʱʝʥʠʝ 100%) ʧʝʩʯʘʥʳʭ ʤʦʜʝʣʷʭ ʧʦʨʠʩʪʦʩʪʴʶ 36%. ʇʦ ʵʪʠʤ ʩʧʝʢʪʨʘʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʵʬʬʝʢʪʝ ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʝʡ ʚ çʦʢʥʘʭè ʫʛʣʝʨʦʜʘ ʠ 

ʢʠʩʣʦʨʦʜʘ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʣʠʥʠʷʤʠ ʩʧʝʢʪʨʦʚ ʚ ʚʦʜʦ- ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʤʦʜʝʣʷʭ. ʕʬʬʝʢʪ 

ʧʦʨʷʜʢʘ 12%. ɿʜʝʩʴ ʞʝ ʧʦʢʘʟʘʥʳ ʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʢʦʥ ʜʣʷ ʨʘʩʯʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ  ʫʤʝʥʴʰʝʥʠʝ ʣʝʚʦʡ ʛʨʘʥʠʮʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʢʥʘ 

ʫʛʣʝʨʦʜʘ ʫʚʝʣʠʯʠʪ ʟʥʘʯʝʥʠʝ COR. ʈʘʟʥʳʝ ʘʚʪʦʨʳ, ʦʧʪʠʤʠʟʠʨʫʷ ʧʦʣʦʞʝʥʠʝ ʦʢʦʥ, 

ʧʦʣʫʯʠʣʠ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ, ʦʙʫʩʣʦʚʠʚʰʠʝ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ COR. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʚʘʞʥʦ ʥʝ ʝʛʦ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ (0.5 ʠʣʠ 1), ʘ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʥʠʡ COR ʚ ʚʦʜʦʥʦʩʥʦʤ ʠ 

ʥʝʬʪʝʥʦʩʥʦʤ ʢʦʣʣʝʢʪʦʨʘʭ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʘ ʧʘʣʝʪʢʘʭ ʧʨʠʚʦʜʠʪʩʷ ʥʝ ʘʙʩʦʣʶʪʥʦʝ 

ʟʥʘʯʝʥʠʝ COR, ʘ ʝʛʦ ʧʨʠʨʘʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ʕʪʦ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ,  çʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡè ʧʘʨʘʤʝʪʨ COR. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʘʨʘʤʝʪʨ 

COR, ʧʦʣʫʯʘʝʤʳʡ ʤʝʪʦʜʦʤ ʨʘʟʣʦʞʝʥʠʷ ʩʧʝʢʪʨʦʚ, ʵʪʦ  ʪʦʪ ʞʝ ʩʘʤʳʡ çʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡè 

ʧʘʨʘʤʝʪʨ COR. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʢʥʘ çʉaè ʠ çSiè ʚ ʩʧʝʢʪʨʘʭ 

ɻʀʈɿ ʠ ɻʀʅʈ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʥʦʩʷʪ ʯʠʩʪʦ ʫʩʣʦʚʥʦʝ ʥʘʟʚʘʥʠʷ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ.  

  



 

 
 ʈʠʩ.2.  

ʅʘ ʨʠʩ.2  ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʰʝʥʠʷ COR ʦʪ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʜʳ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʥʘʯʝʥʠʷ COR ʧʨʠ ʧʦʨʠʩʪʦʩʪʠ 20% ʩʦʩʪʘʚʣʷʝʪ 0.05 ʝʜʠʥʠʮ [2]. ʕʪʦ 

çʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷè ʧʘʣʝʪʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ COR ʧʦ ʩʧʦʩʦʙʫ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ  ʤʝʪʦʜʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ çʦʢʦʥʥʦʛʦè 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʦʣʣʝʢʪʦʨʘʭ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʨʦʜ, ʩʠʛʥʘʣ ʦʪ ʫʛʣʝʨʦʜʘ 

ʙʫʜʝʪ ʨʘʚʝʥ ʥʫʣʶ. 

 
 ʈʠʩ.3.  

ʅʘ ʨʠʩ.3 ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ [4]. çʆʢʦʥʥʳʝè ʪʝʭʥʦʣʦʛʠʠ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʥʘʯʝʥʠʷ 

COR ʧʨʠ ʧʦʨʠʩʪʦʩʪʠ 20% ʩʦʩʪʘʚʣʷʝʪ 0.028 ʝʜʠʥʠʮ. 



 

 
 ʈʠʩ.4  

ʅʘ ʨʠʩ.4 ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ [5]. çʆʢʦʥʥʳʝè ʪʝʭʥʦʣʦʛʠʠ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʥʘʯʝʥʠʷ 

COR ʧʨʠ ʧʦʨʠʩʪʦʩʪʠ 20% ʩʦʩʪʘʚʣʷʝʪ 0.04 ʝʜʠʥʠʮ. 

 

 

 
 ʈʠʩ.5. 

ʅʘ ʨʠʩ.5 ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʚʝʝʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʘ COR 

ʦʪ ʧʦʨʠʩʪʦʩʪʠ [1]. ʇʨʠ ʧʦʨʠʩʪʦʩʪʠ 20%  ʟʥʘʯʝʥʠʝ COR ʧʨʠ 100% ʠʟʤʝʥʝʥʠʠ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ   0.49 ʜʦ 0.53.  

 



 

 
 ʈʠʩ.6.  

ʅʘ ʨʠʩ.6 ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ [13]. çʆʢʦʥʥʳʝè ʪʝʭʥʦʣʦʛʠʠ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʟʥʘʯʝʥʠʷ COR ʧʨʠ ʧʦʨʠʩʪʦʩʪʠ 20% ʩʦʩʪʘʚʣʷʝʪ 0.1 ʝʜʠʥʠʮ. ʇʘʣʝʪʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ 

ʜʣʷ ʧʨʝʩʥʳʭ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʠ ʯʠʩʪʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ 

ʰʠʨʠʥʫ ʦʢʥʘ ʫʛʣʝʨʦʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʠʟʤʝʨʝʥʠʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. .  

 

 

 ʈʠʩ.7 

ʅʘ ʨʠʩ.7 ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ [6]. çʆʢʦʥʥʳʝè ʪʝʭʥʦʣʦʛʠʠ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʥʘʯʝʥʠʷ 

COR ʧʨʠ ʧʦʨʠʩʪʦʩʪʠ 20% ʩʦʩʪʘʚʣʷʝʪ 0.054 ʝʜʠʥʠʮ. 

 



 

 

 ʈʠʩ.8. 

ʅʘ ʨʠʩ.8 [11] ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ COR ʦʪ 

ʧʦʨʠʩʪʦʩʪʠ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ (Sw=100%). ʍʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʧʦʨʠʩʪʦʩʪʠ ʥʘ 20%  ʤʝʥʷʝʪ ʟʥʘʯʝʥʠʝ COR ʥʘ 0.02 ʝʜʠʥʠʮʳ, ʪ.ʝ. ʧʦʨʷʜʦʢ ʠʟʤʝʥʝʥʠʷ ʪʘʢʦʡ 

ʞʝ, ʢʘʢ ʠ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʘʣʝʪʢʘʭ. ʆʜʥʘʢʦ, ʵʪʦ ʦʧʠʩʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʝʢʫʱʝʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʦ çʚʨʝʤʷ-ʧʨʦʣʝʪʥʦʡè ʪʝʭʥʦʣʦʛʠ ʉ/ʆ ʢʘʨʦʪʘʞʘ (APSTING). 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʩʯʠʪʘʝʪʩʷ ʙʫʜʫʱʠʤ ʨʘʟʚʠʪʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ.  

ʇʨʠʚʝʜʝʥʥʘʷ ʟʜʝʩʴ ʞʝ ʢʘʨʦʪʘʞʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʧʘʨʘʤʝʪʨʘ 

COR  ʚ ʩʢʚʘʞʠʥʝ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ï 0.05 ʝʜʠʥʠʮ.  

 



 

 
 ʈʠʩ.9. 

ʅʘ ʨʠʩ.9 ʧʨʠʚʝʜʝʥʘ ʧʘʣʝʪʢʘ [9] çʢʣʘʩʩʠʢʘè ʉ/ʆ ʢʘʨʦʪʘʞʘ. çʆʢʦʥʥʳʝè ʪʝʭʥʦʣʦʛʠʠ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʥʘʯʝʥʠʷ COR ʧʨʠ ʧʦʨʠʩʪʦʩʪʠ 20% ʩʦʩʪʘʚʣʷʝʪ 0.035 ʝʜʠʥʠʮ. 

 

ʇʨʠʤʝʨʳ   ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤ.  

ɺ [2] ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʘʧʧʘʨʘʪʫʨʳ GST (Shlumberger) ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦ ʤʝʪʦʜʫ ʨʘʟʣʦʞʝʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʩʧʝʢʪʨʘ ʥʘ ʦʧʦʨʥʳʝ 

(ʩʦʩʪʘʚʣʷʶʱʠʝ) ʩʧʝʢʪʨʳ. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ  ʤʝʪʦʜʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ çʦʢʦʥʥʦʛʦè 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʦʣʣʝʢʪʦʨʘʭ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʨʦʜ, ʩʠʛʥʘʣ ʦʪ ʫʛʣʝʨʦʜʘ 

ʙʫʜʝʪ ʨʘʚʝʥ ʥʫʣʶ. ʅʘ ʨʠʩ.10 ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ ʛʨʘʥʠʯʥʦʛʦ 

ʟʥʘʯʝʥʠʷ COR (ʥʘʧʨʠʤʝʨ, ʥʘ ʫʨʦʚʥʝ 0.02) ʠ ʪʦʛʜʘ ʧʨʝʚʳʰʝʥʠʝ ʢʨʠʚʦʡ COR ʵʪʦʛʦ ʫʨʦʚʥʷ 

ʙʫʜʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʣʠʯʠʠ ʫʛʣʝʨʦʜʘ ʟʘ ʢʦʣʦʥʥʦʡ. ʍʦʯʫ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ COR ʥʘ ʛʣʫʙʠʥʝ 5800ft ʜʦ ʫʨʦʚʥʷ ʚʳʩʦʢʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ, ʘʚʪʦʨʦʚ ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʤʫʱʘʝʪ, ʭʦʪʷ ʜʣʷ ʨʘʙʦʪʳ, 

ʦʯʝʚʠʜʥʦ, ʙʳʣʠ ʚʟʷʪʳ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʧʨʠʤʝʨʳ ʠʟ ʧʨʘʢʪʠʢʠ. ʊʘʢ ʞʝ ʭʘʨʘʢʪʝʨʥʦ 

ʧʦʚʝʜʝʥʠʝ ʢʨʠʚʦʡ LIR ʧʦ ʨʘʟʨʝʟʫ (ʘʥʘʣʦʛ ʢʨʠʚʦʡ LIRI (ʠʣʠ CaSi ʧʦ ʩʧʝʢʪʨʫ ɻʀʅʈ) ʚ ɸʄʂ 

ɸʀʄʉ) ï ʥʠʟʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ. ʈʘʟʨʝʟ ʭʦʨʦʰʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪ ʢʨʠʚʘʷ SIR (ʘʥʘʣʦʛ 

ʢʨʠʚʦʡ CaSi  ʧʦ ʩʧʝʢʪʨʘʤ ɻʀʈɿ) ʚ ɸʄʂ ɸʀʄʉ). ʆʜʥʘʢʦ, ʪ.ʢ. ʜʘʥʥʘʷ ʢʨʠʚʘʷ ʥʝ ʫʯʘʩʪʚʫʝʪ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢʘʭ ʚ ʨʘʩʯʝʪʝ ʪʝʢʫʱʝʡ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, ʥʘ ʧʣʘʥʰʝʪʘʭ ʆʆʆ 

çʅʝʬʪʝʛʘʟʛʝʦʬʠʟʠʢʘè ʦʥʘ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʭʦʪʷ ɿʘʢʘʟʯʠʢʫ ʧʝʨʝʜʘʝʪʩʷ ʚ LAS- ʬʘʡʣʘʭ.  

 

 



 

  

ʈʠʩ.10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
ʅʘ ʨʠʩ.11 ʧʨʠʚʝʜʝʥʘ ʩʢʚʘʞʠʥʥʘʷ ʜʠʘʛʨʘʤʤʘ. ɿʥʘʯʝʥʠʷ COR ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

0.46-0.52. ʇʨʠ ʵʪʦʤ ʢʨʠʚʘʷ LIRI (ʥʘ ʜʠʘʛʨʘʤʤʘʭ ɸʄʂ ɸʀʄʉ ʠʤʝʝʪʩʷ  ʘʥʘʣʦʛʠʯʥʘʷ 

ʢʨʠʚʘʷ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʧʦ ʨʘʟʨʝʟʫ. ʊʘʢ ʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʝʚʳʰʝʥʠʷ 

ʢʨʠʚʦʡ COR ʥʘʜ ʢʨʠʚʦʡ LIRI ʚ ʛʣʠʥʘʭ.  

 

 

ʈʠʩ.11. 

 

 

 

 

 

 



 
ʅʘ ʨʠʩ.12 [10]  ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʨʠʚʦʡ COR ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 0.05 ʝʜʠʥʠʮ ʚ 

ʢʦʣʣʝʢʪʦʨʝ. ʂʨʠʚʘʷ Ca/Si (ʪʘʢ ʦʙʦʟʥʘʯʘʝʪʩʷ ʚ ʢʦʤʧʘʥʠʠ Halliburton ʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 

ʩʯʝʪʘ ʚ çʣʠʪʦʣʦʛʠʯʝʩʢʠʭè ʦʢʥʘʭ ʩʧʝʢʪʨʘ ɻʀʅʈ, ʘʥʘʣʦʛ ʢʨʠʚʦʡ LIRI ʠ LIR) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ.    

 

 
ʈʠʩ.12 

 


