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Answer Part-A which is compulsory and any four from Part-B. 
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Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1.  Answer the following questions : Multiple type or dash fill up type : (2 x 10) 

 a) The coal can adsorb roughly -------- as much CO2 and ------ as much N2 at 
given pressure than CH4.  

 

 b) ------ coal maceral is preferred for the successful application of enhanced 
coalbed methane recovery (ECBM) with CO2.   

 

 c) The process of transmitting pressure by fluid or gas to crate cracks or to open 
existing cracks in the coal reservoir is called ---------. 

 

 d) ------is not correct for coalbed methane. 
i) Gas is generated and trapped within the coal 
ii) Cleats in coal are uniformly spaced 
iii) Reservoir and source rock for the gas are independent   
iv) Movement of desorbed methane from coal matrix to cleats through 

diffusion following Fick’s law of diffusion.  

 

 e) -------- is used to measure the porosity of the reservoir and associated rocks. 
i) Resistivity log 
ii) Gamma ray log 
iii) Density log 
iv) Acoustic log 

 

 f) The relationship of Langmuir isotherm is important to reservoir engineering 
because it predicts --------. 

i) The pressure of gas desorption 
ii) The volume of gas recovered 
iii) The residual gas in the reservoir 
iv) Both i) and ii) only  
v) All the above  

 

 g) ------ is not correct for methane storage in coal. 
i) Methane is adsorbed onto the surface of micropores within the coal 
ii) As a solute in ground water within the coal fractures 
iii) Free gas in cleat and fractures 
iv) Both ii) and iii) 
v) All are correct 

 

 h) -------- isotherm describes the adsorption behavior of methane on coals. 
i) Monolayer (Type I) 
ii) Multilayer (Type II) 
iii) Pore filling (Type III) 
iv) All the above 

 

 i) ------- allows for wider fractures for better Darcian gas and water flow. 
i) Gelled fluids 
ii) Foam gels and gas 
iii) Proppants 
iv) Potassium chloride water    
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 j) -------is not correct for horizontal drilling in coalbed. 
i) Longer distance of penetration of the coal 
ii) More effective in highly fractured coal reservoir  
iii) Provides maximum aerial coverage of the coal reservoir  
iv) More efficient in draining gas compared to a vertical drilling  

 

    
Q2.  Answer the following questions: Short answer type : (2 x 10) 

 a) What are the factors considered for the well completion methods in coalbed?  
 b) Write down the difference between conventional gas and coalbed methane.   
 c) What are the factors influencing coalification process?   
 d) What is in-place methane estimation?   
 e) State the advantages of directional drilling in coalbed.   
 f) What are the main objectives ofwell logs forcoalbeds?    
 g) What are the properties and qualities of hydraulic fluid required for proper 

functioning of hydraulic fracturing systemfor extraction of coalbed methane? 
 

 h) What do you mean by proppants?   
 i) What is the co-produced water of coalbed gas?  
 j) What do you mean by methane adsorption?  
    
  Part – B (Answer any four questions)  

Q3. a) Explain with neat sketch thecased-hole well completion method in coalbed.  (10) 
 b) Write short note on multilateral drilling for coalbed gas production.   (5) 
    

Q4. a) Discuss with the help of neat sketch the N2- and CO2- ECBM recovery 
mechanisms. 

(10) 

 b) What are the parameters considered for successful application of CO2- ECBM 
in coalbed? 

(5) 

    
Q5. a) Define the sorption time. Derive the expression of sorption time. (10) 

 b) Sorption time for a Sub-bituminous Paleocene sample from the Canyon coal 
in the Powder River Basin is 54.8 h.  Calculate the time required to desorb 
95% of the gas if dimensionless times required for desorbed gas fraction of 
0.63 and 0.95 are 0.055265 and 0.253118 respectively. 

(5) 

    
Q6. a) Explain with neat sketches the transport mechanism of methane in coalbed. (10) 

 b) Derive the expression of Langmuir isotherm equation. (5) 
    

Q7. a) Discuss the different phases of coalbed methane production.  (10) 
 b) Explain briefly different fluids used for hydraulic fracturing system.   (5) 
    

Q8. a) Explain with neat sketch the Surface to In-Seam (SIS) drilling in coalbed.  (10) 
 b) Write short note on the drilling fluids used for coalbed gas wells.  (5) 
    

Q9. a) Explain with the help of flowchart the aeration and chemical precipitation 
treatment technology of co-produced water. 

(10) 

 b) The “A” Creek in the month of July has an average minimum monthly flow 
rate of 0.34 m3/s (12 cu ft/s). Inherent background total dissolved solid (TDS) 
in its water amounts to 10 mg/L. Government regulations limit raising the TDS 
to a maximum of 190 mg/L. Coalbed methane wells in the adjacent field 
produce water having an average TDS content of 1790 mg/L. What is the 
maximum volumetric rate of water produced in terms of BWPD (barrels of 
water per day) could be discharged into “A” Creek in July? 

(5) 
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