
1 - Unit Conversions, Area , and Volumes



Chapter  1

Page 6

g/cc (SOD F) * 1* = Specific Gravity, Fluid (60°F)
Hectare (ha) * 10000* = m2

Hectare (ha) * 2.471054 = Acre
Horsepower (boiler) * 9.8095 = kW

Horsepower (electric) * .746* = kW
Horsepower (hydraulic) * 0.746043 = kW

in * 25.4* = mm
in * 2.54* = cm
In * .0254* = m

in H20 (60°F) * 0.248843 = KPA
in H20 (60°F) * 0.03609163 = PSI
in H20 (60°F) * 0.07369087 = in Hg (60°F)
in H20 (60°F) * 0.577466 = oz/in2

in H20 (60°F) * 1.871748 = mm Hg (60°F)
in Hg (Mercury), (60°F) * 3.37685 = KPA

in Hg (60°F) * 33.7685 = millibar
in Hg (60°F) * 25.4* = mm Hg (60°F)
in Hg (60°F) * 13.5702 = in H20 (60°F)
in Hg (60°F) * 0.4897707 = PSI
in Hg (60°F) * 7.836333 = oz/in

in2 * 0.00694444 = ft2

in2 * 6.4516* = cm2

in3 * 1.63871E-05 = m3

in3 * 16.38706 = cc (=ml)
Joule (J) * 0.7375621 = ft. pound-force

kg * 2.204623 = pound-mass
kg * .001* = Tonne
Kg * 0.001102311 = Ton

kg-force/cm2 * 98.0665* = KPA
kg-force/cm2 * 14.22334 = PSI
Kg/m3(15°C) * .001 (Approx) = Specific Gravity, Fluid (60°F)

KPA * 1000* = Pa
KPA * .001* = MPA
KPA * 0.1450377 = PSI
KPA * 2.320603 = oz/in
KPA * 7.521803 = mm Hg (60°F)
KPA * 0.296134 = in Hg (60°F)
KPA * 4.018598 = in H20 (60°F)
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(I) GAS OIL. RATIO (OGR)
SCF/Bbl (14.65 PSIA, 60° F) * 0.1772091 = m3/m3 (SI P & T)

m3/m3 (SI P & T) * 5.643051 = SCF/BbI (14.65 & 60° F)

(ii) LIQUID GAS RATIO (OGR & WGR)
Bbl/MMSCF (14.65 PSIA & 60° F) * 0.005643052 = m3/103m3 (SI P & T)

Bbl/MMSCF * .042* = GPM (US Gal/MSCF)
Bbl/MMSCF * 0.03497229 = GPM (Imp Gas/MSCF)

GPM (us Gal/MSCF 14.65 PSIA 6 60° F) * 0.1343564 = m3/103m3 (SI P & T)
GPM (us Gal/MSCF) * 23.60952 = Bbl/MMSCF

GPM (Imp Gal/MSCF) * 0.1613577 = m3/103m3 (SI P & T)
GPM (Imp Gal/MSCF) * 26.59407 = Bbl/MMSCF

Radius Diameter

=  π x   radius2 =  (π/4) x   diameter2

Area of a Circle Area of a Rectangle
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Unit Conversions, Areas, and Volumes
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Thickness (t)

Radius (r)

Radius (R)

= π × h × (R² − r²)     
or
= π × h × (D² − d²) ⁄ 4

r = R - t 
d = D - 2t 

Diameter (d)

Diameter (D)

Volume of a Cylinder

Radius (r)

Radius (R)

Diameter (d)

Bbl/ft   =   d2   x   .0009714
d = inside diameter (inches)

m3/m   =   d2   x   .0000007854
d = inside diameter (millimeters)

Volume of Pipe

Diameter (d)

= l   x  w  x  h
l =  L  -  t
w =  W  -  t
h =  H  -  t
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Wellhead
The main purpose of the wellhead is to provide a means to control reservoir pressures at the surface. It also 
provides a means to suspend and support each string (tubing, casing, surface casing) inside the other. Well-
heads vary due to need and vendor design. The following diagram is of basic design.

P1

Treetop

Flow Tee

Mastergate Valves

Surface Casing Vent Valve 
(left open)                       

Tubing Hangar

Tubing Head

Casing Head

Wing Valve

Tubing Bonnet

Casing Valve

Tubing String

Production Casing String

Surface Casing

Typical Wellhead

Casing Head
Attached to the surface casing and suspends and seals the production casing.

Tubing Head 
Suspends and seals between the tubing and casing with the use of a tubing hanger or “dognut”.

Wellhead Tree 
Named because a flowing wellhead resembles a tree. The tree is the wellhead portion from the top of the 
tubing head to the valve outlets/flowline.

Tubing
Provides a vertical flow path for gas and liquids from the producing zone or zones to surface. 
Tubing places and supports subsurface tools such as packers, pumps and various landing 
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Wellhead, Tubing and Casing
nipples for the installation of down-hole plugs such as X nipples, R nipples and S nipples. Tubing is specified 
by size, grade, weight and coupling.

SIze
The outside diameter of the tubing is general reference. The most common sizes are 60.33mm, 73.03mm 
and 88.90mm.

Grade
Refers to metal properties such as, strength, hardness, etc. Generally a letter designation is used such as 
H,J,K,L,N and so on. The number associated with the letter indicates the metal tensile yield strength. An ex-
ample of the grade would be J-55 and L-80.

Weight
Refers to the weight of tubing with collars in Kg,m.

Coupling
Tubing connections have three basic classifications
 EUE – external upset end.
 NUE – non upset end.
 IUE – internal upset end. 

Basic Tubing Coupling Types

EUE
External Upset End

IUE
Internal Upset End

NUE
Non - Upset End

Casing
Casing or casing strings are referenced as conductor pipe, surface casing, intermediate casing and produc-
tion casing.

Conductor Pipe
Set approximately six to nine meters in the ground. It is comprised of culvert sections and in-
stalled by rat hole drillers. It provides sloughing protection for the drilling rig during drilling of 
the surface casing.
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Surface Casing
Drilled to approximately 10% of the well depth and must be deep enough to prevent contamination of fresh 
water zones.

Intermediate Casing
similar to surface casing. It is only installed in deep hole applications greater than 3000m or if the well was 
not cemented to surface.

Production Casing
Run to or through the producing zones of interest. It is smaller than and is installed inside the surface casing. 
The main purpose is to prevent caving of the sides of the well, isolate zones and to provide means of control 
of well pressures and production.

PRODUCING ZONESPRODUCING ZONES

Casing Strings (Cased Hole)

Ground Level
Casing Flanges

Conductor Pipe

Surface Casing

Intermediate Casing

Production Casing or
Long String

}

After the drilling operation has been completed, the wellbore is full of drilling mud. The casing is lowered 
into the wellbore until it reaches the bottom. Cement is pumped down the inside of the casing, displacing 
the drilling mud in the well, and returns to surface up the outside, filling the annular space between the 
casing and wellbore. The purpose of the cement is to restrict movement of fluids in the annular space and 
support the casing. 

The two methods of completing wells for production are open-hole and cased-hole completions. In an 
open-hole completion, the well is drilled to just above the hydrocarbon reservoir, and casing is cemented 
in place. The drilling operations are resumed, the wellbore is extended through the formation and no addi-
tional casing is run.

In a cased-hole completion, the well is drilled through the hydrocarbon reservoir and casing is 
cemented in place. In order to provide a path between the reservoir and the wellbore, through 
which oil and gas can flow, holes, or perforations must be made in the casing and cement.
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Well Stimulation Methods
necting the drain line on the heater to the inlet of the pump then through the steam coil of the vessel and 
return to the overflow of the heater. 

Fracturing

Con�ning 
Layers

Hydrocarbon
Bearing Zone

}}
}

Oil / Gas
Flow

Perforations

Fracture Plane

Well Casing

•	 When setting up FEKETE, note that the gravity of natural gas is 0.6 – 0.7 and propane (C3H8) is 1.5219. Car-
bon Dioxide (CO2) has a gravity of 1.5189. So use the Grant Vortex or Barton and add Propane (LPG) in the 
frac monitor section. With this set up fekete will automatically calculate the cumulative reservoir gas and 
liquid petroleum gas by simply punching in the LPG %. It is highly recommended that the customer supply 
a lab tech with a gas chromatograph for onsite analysis.  

•	 Gasfrac Energy Services LP will purge/prime through the test equipment with propane and then with 
nitrogen to make sure that all sources of ignition are snuffed. At this point make sure that all heater pilots 
are isolated and extinguished.

•	 Once the fracture is complete flow back will be initiated at approximately 2.00m³ liquid recovery/hr. 
1.00m³ liquid propane will generate a volume of 272.00m³ vapor, we measure in 10³m³/day, so    
 
(272.00m³ X 2 x 24(hours per day)) /1000  
 

= 13.056 10³m³/day.

•	 Therefore if the program suggests 2.00m³/hr, the flow rate should be 13.056 10³m³. Recovery 
rates may change according to customer requests. The equation above is only a suggestion. 
Keep in mind that the harder the frac is pulled the less time for heaters to vaporize and the 
more product that will be left in a liquid form. 


