HW-2b: Characterizing Reservoir Pressure
 (ud>0)
Effect of Displacement Pressure (ud) on FWL vs OWC
ANSWER:

[bookmark: _GoBack]From sea level to sea floor, the hydrostatic and overburden gradient are the same (0.465 psi/ft).  Below sea floor (1,350 ft BSL), the overburden gradient assumes a value of (0.93 psi/ft).  

Figure A1:  Pressure profiles at Bullwinkle from sea level through the J3 sand.
Pressure is measured in the oil leg of the J3 reservoir (above the OWC).  We therefore project the oil pressure along the oil gradient upward to the crest of the structure and downward to the oil-water contact (green line), (Figure A3).   
We now interpret Figure 3 to determine the displacement capillary pressure (ud). We interpret ud =~14 psi.
Since uc = uo – uw, we now can calculate the water pressure at the oil-water contact because we know the capillary pressure at this depth equals 14 psi (ud). 
The non-graphical solution to find the depth of the FWL relative to the oil-water contact is as follows: 
uc|datum =       [1]
Where
uc = Value of uc at the oil water contact (14psi at 11,850 ft BSL) (psi)
 = Water Gradient (psi/ft)
 = Oil Gradient (psi/ft)
∆h  = Elevation of datum above FWL (positive values indicate FWL is deeper than datum) (ft)

Figure A3:  OWC is at 11,850, and the FWL is at 11,928.9 ft BSL.  At the OWC, ud = ~14 psi, which corresponds to an OWC elevation of ~79 ft above the FWL (Sw = 100% and uc = 0).



Table A2:  Answers to Table 1- Question 3.
	High Displacement Pressure Scenario

	 
	 
	 
	 

	Capillary Pressure at OWC (psia)
	 ~14
	 
	 

	 
	 
	 
	 

	FWL Depth (ft BSL)
	11,928.9 
	 
	 

	 
	 
	 
	 

	 
	Oil
	Water
	Capillary (ucow)

	Pressures at Top of J3 Sand (psia)
	 7,985.5
	7,8373.3 
	 148.2

	 
	 
	 
	 

	Aquifer Excess Pressure (psia)
	 2,675.8
	 
	 




Aquifer Excess Pressure = uaquifer – uh = 2,675.8 psia.  We identify this value by looking at the separation between the hydrostatic pressure and the J3 water pressure.  
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Pressure Profile at Bulwinkle  
Within J3 Sand:  Pd = 14 psi
Overburden	0	627.75	999.75	1395	1860	2325	2790	3255	3720	4185	4650	5161.5	5208	5254.5	5301	5347.5	5394	5440.5	5487	5491.6500000000005	5496.3	5500.9500000000007	5505.6	5510.25	5546.9198586154462	5812.5	0	1350	2150	3000	4000	5000	6000	7000	8000	9000	10000	11100	11200	11300	11400	11500	11600	11700	11800	11810	11820	11830	11840	11850	11928.859911000958	12500	Hydrostatic	0	627.75	1291.75	1997.25	2827.25	3657.25	4487.25	5317.25	6147.25	6977.25	7807.25	8720.25	8803.25	8886.25	8969.25	9052.25	9135.25	9218.25	9301.25	9309.5499999999993	9317.85	9326.15	9334.4499999999989	9342.75	9408.2037261307942	9882.25	0	1350	2150	3000	4000	5000	6000	7000	8000	9000	10000	11100	11200	11300	11400	11500	11600	11700	11800	11810	11820	11830	11840	11850	11928.859911000958	12500	Meas	8100	11500	J3 Base	0	12000	12500	12500	J3 Top	0	12000	11100	11100	OWC	0	12000	11850	11850	FWL	0	12000	11928.859911000958	11928.859911000958	J3 Oil	7985.5449120000003	8014.158684	8042.7724559999997	8071.3862280000003	8100	8128.6137719999997	8157.2275440000003	8185.841316	8188.7026931999999	8191.5640703999998	8194.4254476000006	8197.2868247999995	8200.1482020000003	8222.7129971332179	8488.2931385177726	11100	11200	11300	11400	11500	11600	11700	11800	11810	11820	11830	11840	11850	11928.859911000958	12500	J3 Water	7837.2931385177726	7883.7931385177726	7930.2931385177726	7976.7931385177726	8023.2931385177726	8069.7931385177726	8116.2931385177726	8162.7931385177726	8167.4431385177722	8172.0931385177719	8176.7431385177724	8181.3931385177721	8186.0431385177726	8222.7129971332179	8488.2931385177726	11100	11200	11300	11400	11500	11600	11700	11800	11810	11820	11830	11840	11850	11928.859911000958	12500	Pc	148.25177348222769	130.36554548222739	112.47931748222709	94.593089482227697	76.706861482227396	58.820633482227095	40.934405482227703	23.048177482227402	21.259554682227645	19.470931882227887	17.68230908222813	15.893686282227463	14.105063482227706	0	0	11100	11200	11300	11400	11500	11600	11700	11800	11810	11820	11830	11840	11850	11928.859911000958	12500	Pressure (psia)
Depth (ft BSL)
HW-2b: Characterizing Reservoir Pressure		Page | 4 
© 2016 Flemings
