
 
Pressure Control Equations 

 
The annular pressure profile for a gas kick is complicated by the expanding gas as the 
pressure is lowered as the kick comes up the hole. 
The length of the kick at different pressures is calculated by 
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ρf       density of formation fluid  psi/ft 
Pmg     Pressure equivalent mid point of the gas bubble psi 
Lk Length of the bubble or kick 
 
Constant mud weight 
 
 fmkba PLDPP −−−= ρ)(  
 
Pa     Pressure annulus   psi 
Pb     Pressure Bottom hole  psi 
Pf      Pressure from formation fluid mass   psi 
D      Depth   ft 
L k     Length of kick  ft 
ρm    Mud Gradient   psi/ft 
 
Changing mud weight  
 
 fmmkba PDDLDPP −−−−−= 111 )( ρρ  
 
D1     height occupied by weighted mud in annulus   ft 
ρm1    mud gradient of new mud   psi/ft 
 
 
 
 
 
 
 



So for constant mud we have 
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For changing mud weights 
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D*    height occupied by the unweighted mud that was displaced from drill pipe 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Pressure Control Example 

 
Data 
Depth  10,000’   Hole size  7 7/8”          Drill Pipe     4 ½” 
Pa             300 psi  Pdp        200 psi       Pit Gain       10 bbls 
Mud          9.6 #/gal Tsur  70F       Temp Grad 1.5F/100’ 
 
Find h 
h = Pit gain * Ca  648.2410×=h        h=247’  or   250’ 
 
Find Pb
 mdpb DPP ρ+=  psiPb 52005.10000200 =⋅+=  
 
Find Pf

( ) fmba PhDPP −−−= ρ   ambf PhDPP −−−= ρ)(  
( ) 3005.250100005200 −−−=fP  psiPf 25=  

 
Pressure @ casing seat   2000’ 
 
 ( ) fb PXDPA −−−= ρ  ( ) 255.2000100005200 −−−=A  
  psiA 1175=
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  psiP 15352000 =
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 ma XPP ρ−= 20002000    psiPa 5355.200015352000 =⋅−=  
 
Pressure @ surface 
 
 ( ) 255.0100005200 −−−=A  psiA 175=  
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 ( ) 820255.129320002000 ++−=surP   psiP sur 11992000 =  
 
  psiPb 52005.80001199 =⋅+=
 
 
 
Pressures with weighted mud 
 
 Mud required 10#/gal 
      Drill pipe capacity 140 bbls ftftbblbblD 3448/0406./140 ==∗

 
Pressures @ 2000’ 
 
 ( ) ( )mmfmb DPXDPA ρρρ −+−−−= ∗

11  
 ( ) )5.52(.34482552.2000100005200 −+−−−=A   
  psiA 1084=
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  psiP 14752000 =
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 ma XPP ρ−= 20002000    psiPa 4755.200014752000 =⋅−=  
 
 
Pressure @ surface 
 

( ) )5.52(.34482552.0100005200 −+−−−=A  
psiA 44=  
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( ) 765255.138620002000 ++−=surP   psiP sur 10972000 =  
 

( ) psiPb 52002552.13863448100005.3448765 =+−−+⋅+=  
 


