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| mportant Petrophysical Equations

1. Volume of oil in place : OIP = 7758x Axhx¢x(1-Sy) bbls

2. Volume of gas in place : GIP = 43560x Axhxe¢x(1-S,) cu.ft.

Vp B Vb= Vma _Vb - (Wibma)

3. Porosity : p = — =
Vb Vb Vb
kx Ax AP
4. Permeablity flow formula : Q=—
uxL

5. Capillary pressure : Pc = Pi-P, = hxgx(ey-r,) oil

Pc = Pi-P, = hxgx(ey-ry) gas
6. Height above FWL : [h = Po/gx(py —po) = Pc/gx(pw—pgD

7. Mercury capill. pressure:: [ Pcyhgs) = 10Pooms) = 10x4pxgxh

PC(a/Hg/s) = 5 PC(g/w/s) = 5x Ap X gX h

8. Fluid gradient determination : P =Py + Poi1 XEX(Z-2)
P=hP + pgaSng(Z'zl)

P =Pz + Pyater X8X (2-2))

1000 1000
9. Resistivity and Conductivity : R = —— ohm.m; C = — mS/m

C R

: R
10. First Archie equation : F =—0 =¢m
RW
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Ry
11. Second Archie equation : I =— = §,™
RO
12 .Combined Archie equations : [Rt = Ryx¢™™x Sw"“)
GRyog = GRpyin
13. Calculation of shale content (Gamma Ray) : Igr =
GRpax — GRpmin
The GR Index is then entered in the appropriate chart
14. Calculation of shale content (Spectral Gamma Ray):
Thyog — Thyyin Kiog = Kmin CGR|pg — CGRpyiy
(Ven)th = s (Vewx = — 3 (Vawcor =
max ~ *“min max ~ Kmin CGRpax = CGRpip
15. Sonic Log Travel time, delta T : (delta T =100/ V)
16. Sonic LogTravel time integrator check : (At (us/ft)xh (ft) = t (millisecs))
17. Time average equation : @t = ¢xAtg + (1 -¢)x Atma)
' . Atjog — Aty
18. Porosity from time average equation : pg = ————
Atg — Atp,
19. Compaction correction : @p = Atg,/100 when Aty > 100 us/ft

Atlog - Atha 1
20. Compaction corrected porosity : (#s)c = X
Atg—Aty, B

cp
1 (1-9¢)? ¢
21. Raymer-Hunt porosity equation : = +
Atlog Ata Atg
22. Secondary porosity : 652 = (¢n ¥p) - 4,5)
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23. Density Log equation : ( P = (1-9)Xppa + ¢ Xpﬂ]
. Pma ~ Pb
24. Porosity from density log : ¢p = ————
Pma ~ Pfl

25.Fluid density hydrocarbon-bearing zone : (pﬂ = pmf X Sxo * Ppc X (1- Sxo)]

26. Neutron log porosity : @N =¢ [HlLsxSxo + Hlp x(1- SXO)D
Atg = Atjog PN(fl) ~ ?N(log)
27. Lithology:M -Nplot:| M = —— x0.01; N= —+- >
Pb = Pfl Pb — Pfl

28. Gas Effect on Density Log: (Ao, = - ¢x(1-Sx0) X (omf-Pa gas) (g/cm3)

bpp, = + 60x¢x(1-Sx0) X (ome-ra gas) (pu.)

29. Gas Effect on Neutronlog: (A¢n = -100x¢x (1 - Sxo) X (Hyps - Hlgsg) (p.u.D

30. Excavation effect : @‘PNex = K(2¢*xS,g + 0.04x9)(1- SWH))

31. Shale Effect on Density log : Q)b = (1-¢¢- Vin) XPma + e Xp + Ve XpsD

32. Shale Effect on Neutron log : C¢N = ¢o + VX ¢sh)

1 Vin xSy 1/n
33. "Simandoux" equation : Se = [Ax Ryxe™™ ( _— - ) }
Rt Rsh

* R; 1 + Ry, x BxQy/Sy
34. "Waxman - Smits" equation : Syt = — ( )

1+ Ry,xBxQy
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