Example 1:
Calculate the pressure distribution in a reservoir, as shown in figure below.
[image: ]Fault (sealed)

Solution:

• Water phase:
(pw)FWL = 0.45 · 5510+14.7 = 2494.2 psia 
(pw)OWC = 0.45 · 5500+14.7 = 2489.7 psia 
(pw)GOC = 0.45 · 5250+14.7 = 2377.2 psia 
(pw) top = 0.45 · 5000+14.7 = 2264.7psia
• Oil phase:
(po)FWL = 0.35 · 5510+Co = 2494.2psia
which gives: Co = 565.7psia
(po)OWC = 0.35 · 5500+565.7 = 2490.7psia
(po)GOC = 0.35 · 5250+565.7 = 2403.2psia
(po)top = 0.35 · 5000+565.7 = 2315.7psia

• Gas phase: 
(pg)GOC = 0.08 · 5250+Cg = 2403.2psia 
which gives: Cg = 1983.2psia 
(pg)top = 0.08 · 5000+1983.2 = 2383.2 psia
The different phase pressures (water, oil and gas) are derived from a common reference which normally is the FWL pressure, (pw)FWL. 
At this level there is no pressure difference  between water and oil and the two pressures are identical, i.e., (pw)FWL = (po)FWL. Ideally there is no oil present in the zone between the FWL and the OWC, since the oil pressure is too low to allow the oil phase to enter the pore space (the largest pore throats). Accordingly, the OWC becomes the level in the reservoir where the water saturation becomes less than one and consequently the water saturation is ideally considered to be 100% in this zone. Similar to the FWL, the definition of the GOC, is the level in the reservoir where the pressures in the oil and gas phases are identical. Often this pressure is referred to as the reservoir pressure (i.e. at pressure 2494.2 psi).
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Example 2:
In order to evaluate the overburden gradient at various depths for the following offshore well: Water depth = 500 ft RK/MSL = 65 ft Rotary table, Kelly Means, Sea, Level specific gravity of sea water gm/cc rock density =1.9 gm/cc from seabed to 1000 ft. Calculate the overburden gradient of the formations: at seabed, 200 ft, 500 ft and 1000 ft.
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Solution: 
To convert densities from gm/cc to psi/ft we have use factor 0.433 
a. At seabed




then   


HP of water =.  . h(ft) = 0.433 . 1.03 . 500 = 223psi
Overburden gradient at sea bed
OBG=(0.433 . ρ sea-water . h)/total depth at seabed
 = 223/(65+500)= 0.395psi/ft
1 US gallon = 0.133680556 cubic feet

OBG = 7.62ppg
b. At 200ft below sea bed
Water pressure =223psi
Formation pressure=0.433 . ρ(γ) rocks . h = 0.433 . 1.9 . 200 =164.54psi
OBG at 200 ft = (223+164.54)/(65+500+200)=0.507psi/ft 


OBG at 200 ft =9.74ppg
c. At 500ft below sea bed
Water pressure =223psi
Formation pressure=0.433 . ρ(γ)  rocks . h = 0.433 . 1.9 . 500 = 411.4psi
 
OBG at 500 ft = (223+411.4)/(65+500+500)=0.605psi/ft 
 OBG at 500 ft =11.6ppg
d. At 1000ft below sea bed
Water pressure =223psi
Formation pressure=0.433 . ρ(γ)  rocks . h = 0.433 . 1.9 . 1000 =822.7psi
 
OBG at 1000 ft = (223+822.7)/(65+500+1000)=0.668psi/ft 
 OBG at 1000 ft =12.9ppg
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Example 3: 
The result of an RFT tests (repeat formation tester)
The repeat formation tester (RFT) tool was designed to measure formation pressure quickly and accurately. It measures pressure at specific points on the borehole wall. The diagram below shows a typical RFT tool. Formation pressure is measured by the formation sampler (Figure 1) when it is extended from the tool to contact the formation. Fluid samples from the formation can also be taken with the tool.
https://wiki.aapg.org/Formation_fluid_pressure_from_repeat_formation_testers
[bookmark: _GoBack] conducted on an appraisal well in a field located in the Niger Delta region is presented in the table below. Determine the types of hydrocarbons present and find the fluid contacts.
[image: ]
Solution
A plot of depth versus pressure is represented in the figure below.
The gas gradient is:
[image: ]
The oil gradient is:
[image: ]
The water gradient is:
[image: ]
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