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RFT  Survey  from  a  North  Sea  Gas  Well
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WATER   GRADIENT

   =   1.043 g/cc
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Phase  Pressure  Profiles  for  Mixed  Wettability
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Sunrise  Troubador  Formation  Pressures
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Leaky  Trap  Hypothesis

Potential  Explanation  of  Observed  Near  Water  Gradient

In the  Oil  Zone  in  a  Far  East  Reservoir



Pressure  Depth  Diagram  Well  TGT1X

y = 0.7061x + 24.184

2650

2700

2750

2800

2850

2900

2950

3750 3800 3850 3900 3950 4000 4050 4100

Pressure  (psia)

TVD 

(m) 1.416 psi/m

Fitted  Regression  Gradient

1.416 psi/m  =  0.432 psi/ft

Datum = 2769 m

pDAT UM  = 3887 psia

Close  to  Water  Gradient !

Note :  reservoir  is  very  close  to   being  normally  pressured

A



WFRO – waterflood  residual  oil  

OFRW – oilflood  residual  water

Aquifer 

Interference





WFRO – waterflood  residual  oil





Is there any geologic backup for the hypothesis? Has the idea of leaky traps ever been postulated 
by the geolgists?  

 Yes, in fact the third appraisal well drilled (TGT-4X) to test a separate fault block due 

north of the TGT-3X encountered what appeared to be residual saturations in the 

ILBH5.2 formation.  The consensus explanation given by the G&G team was the trap had 

been compromised by a leaking fault, which clearly extends into the shallower measures, 

something that we do not see with majority of the other bounding faults in the TGT 

trend.  We never tested the 4X well in the ILBH5.2, but did core it and the saturations 

appeared residual or close to it. 















Review  of  SPE  139837

“Integration  of  Wireline  Formation  Testing  and  Well  Test  Evaluation  -

an  Example  from  the  Caspian”, Ramaswami, S.,  Elshahawi, H.  and  El  

Battawy, A.  SPE  Reservoir  Evaluation  and  Engineering,  June 2012

• Demonstrates  that  mini-DSTs  can  successfully  forecast  well  deliverability

• Multiple  mini-DSTs  is  now  the  prevalent  form  of  layered  well  testing

• Focused  on  WFT  methods  to  extract  productivity  parameters  of  formations

• Model  employed  is  the  familiar  limited  entry  analytical  solution



Well  A

• Vertical  exploration  well  drilled  in  a  clastic  reservoir

• Water  based  mud  (WBM)

• 110  probe  tests  recorded

• 16  PVT  samples  collected

• Higher  permeability  at  top  and  bottom  from  NMR  log





1.7 hr cleanup

DP







Comparison  of  Permeability-Thickness  and  Permeability  

Between  Mini-DST  and  DST  Results  in  Well  A

Thickness,  m

Permeability  Thickness,  md.m

Average  Permeability,  md

Upscaled Mini-DST            DST

15.2

6149

405

16.5

6948

421

• Unfortunately  the  authors  give  no  results  regarding  the  skin  factor



“Pin-Point”  Fracturing  Using  Coiled  Tubing
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WFTSP  Case  2  Situation
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Storage  Controlled  Test  (SCT)



Cased  Hole  Test  C

BU 3



Cased  Hole  Test  C

Buildup 3

Nonlinear  Regression  Automatch

k = 0.000953 md

S = -1.0005

Cs = 9.14510-7 m3/kPa

pi = 41938 kPa




