
CHAPTER III 
METHODOLOGY

3.1 Materials

3.1.1 E qu ipm ent
T his research  used a  com puter laptop m odel: In tel(R ) C ore(T M ) i7- 

4500U  at C PU  1.86 G H z, RA M : 4 GB and 32-b it operating  system  to analyze 
dow nhole pressure and  develop softw are.

3.1.2 Softw are
T he w ell descrip tion  data were input to  the  developed  so ftw are  by  the 

graphic user in terface  (G U I). T he G U I w as an eng ineering  tool enab ling  the user to 
correct input data, as w ell as being  an  analysis tool for an ou tput da ta  from  a  softw are 
processing  v ia  M A T LA B  R 2013a.

3.2 Research Procedures

3.2.1 L iterature Survey
3.2.1.1 Drilling Operation

T here  w ere  m any different d rillin g  m ethods depend ing  on  the 
surface and  subsurface location  and th e ir condition. T he general d rilling  m ethods w ere 
conventional drilling  and underbalanced  drilling, bu t the  conven tional drilling  w as 
considered  in th is research  due to  the  lim itation o f  da ta  ob tained  from  cooperating  
com pany. T he fundam ental concepts o f  drilling opera tion  w ere studied . B o ttom hole 
pressure ca lcu la tion  in opera tion  o f  running c ircu la ting  pum p and  pu m p  o f f  w as 
investigated in  bo th  m echan ica l and em pirical m odels.

3.2.1.2 M athematical Models
T he drilling  operation consisted  o f  several ac tiv ities  such as 

hole c lean ing, pipe connection  and also drilling ac tiv ities. T his research  focused  on 
on ly  drilling  activities, thus dow nhole pressure ca lcu la tion  w as on ly  considered  in
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drilling  activ ities only. S ince dow nhole pressure consisted  o f  hyd rosta tic  pressure and 
frictional annular p ressure loss, several predictive m odels o f  fric tional annular pressure 
loss w ere studied. P red ictive m odels w ere selected  from  several pu b lished  literatures 
w hich w as developed  by  using  experim ental data  and field  m easu rem en ts . Pipe 
ro tation  effect w as a lso  considered  in this calcu la tion  to  sim ulate  rea l-tim e pressure 
profile  in w ellbore.

3.2.2 C alculation  Stage
3.2.2.1 Parameters Involving in Calculation

D escribed  the characteristic o f  fo rm ation  pressure  and its 
critical condition: pore pressure  and fracture pressure. รณ died  the  characteristic  o f  
d rilling  m ud and its p roperties such as density, p lastic  v iscosity  and  y ie ld  point. W ell 
geom etry and w ell descrip tion  such as a hole size, b it program , cas in g  program  with 
inner casing diam eter, and  drilling  m ud program  w ere  used  in do w n ho le  pressure 
calcu lation . In addition , e ffec t o f  pipe rotation w as a lso  con sid ered  to  pred ic t downhole 
pressure w ith and w ithou t ro ta tional effect.

3.2.2.2 Boundary Condition o f  F luid Flow M odel
U sing  single phase flow  m odel, the  boundary  conditions were 

assum ed on  the con tinuous flow  o f  pow er law  m odel depend ing  on flu id  types either 
in lam inar regim e o r ณ rbu len t regim e. The effec t o f  ro ta ting  p ipe  on dow nhole 
pressure loss or E C D  w ere also  involved in th is research  in o rder to  se t the  condition 
as realistic  as possible.

D rilling  fluid properties, w ell geom etry  and  w ell description 
from  field  m easurem ents w ere  used in selected  pred ic tive  m od els  to  estim ate 
dow nhole pressure in term  o f  EC D  considering p ipe ro tation .

3.2.3 M odel V erification
V erified  the  ou tpu t w ith  the actual dep le ted  w ell in fo rm ation  from  Pan 

O rien t E nergy  (Siam ) L td  using statistical m ethod. R edesigned  the  ca lcu la tion  w hat i f  
the resu lts  are no t accep tab le  and  no t p recise w ith  the  fie ld  data.
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3.2.4 S oftw are D evelopm ent
S equenced  the input and ou tpu t param eters includ ing  the step o f  

calcu la tion . T hen developed  the algorithm  to receive the  necessary  input param eters 
using  M A T L A B  w ith  G U I to  solve p red ictive ' m odel and  determ ine the dow nhole 
p ressure. T his developed  softw are was able to  d isp lay  pressure profile , and designedo
the  d isp lay  to  be m ore user friendly.

3.2.5 Softw are V erification
The actual field data a t Pan O rien t E nergy (S iam ) L td . w ere in the form 

o f  L ogging A SC II file type (LA S), w hich w as in e ithe r tim e log or dep th  log data every 
0.25 m eters on ly  in drilling  operation w hich con tain ing  the drilling  param eters. Thus 
an  algorithm  w as developed  to  receive L A S file. T hen  w ell geom etry  and well 
descrip tion  w ere  input in th is softw are in terface to  estim ate  dow nho le  pressure in term  
o f  EC D .

3.2.6 C losing  Stage
The softw are is revised and finalized  for real-tim e drilling  operation 

o f  the nex t well. T he report is sum m arized.
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