GeoNeurale

TWO for ONE
2for1or1+1=3

R. E. (Gene) Ballay, PhD

GeoNeurale

Lichtenbergstrasse 8
D-85748 Munich-Garching
Germany

T +49 (0) 895484 0

T +49 (0) 89 5484 2240

F +49 (0) 89 8969 1117



Assume

n=2andS,_ =8 !5

» Appropriate specific exponent per
local, or analogue, experience

e S,,=S,!” results in relation at
right, for which Sxo ~ 70% when
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Middle East Carbonate

* Estimation of S, from R, - R,, Ratio i

* Porosity not required
* Requires water zone, or given (R, /R ) ratio

* From wet zone

* (R e/ Ry)~ (R, /Ryee,) ~(1.0/0.23 ) ~4.35 )

* In the ‘pay k%J {

.SWS/SZ(KV/Rmf)*(Rxo/Rdeep (1/435)*(12/15)
.S ¥5=0.184 & S, =0.35

* Be careful reading logarithmic scales - it’s easy to mis-
judge the numerical (actual) value

Schlumberger Arabia Well Evaluation Conference - 1975
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Quick Look S, Evaluation of the Kansas City - Lansing, Anadarko Basin

» Moveable Hydrocarbon Index calculated
according to

MHIF=Sw/Sxo0 = Sqrt[(Rxo/Rt)/(Rmf/Rw)]

» Quick Look water saturation calculated
according to

SWRADA(R,, /Ry V¥R, /R op)1(0.625) | .

 Kansas City- Lansing Formation, : e o
northwestern shelf, Anadarko basin. X : 3__

. . )
» The Rxo/Rt quick look evaluation at 4,810
Indicates the zone is wet ?
» Exhibit following T i

: M i
Figure 4 > $ i ;

COMBINING WATER SATURATION BY RATIO METHOD, MOVEABLE HYDROCARBON INDEX, BULK
VOLUME WATER AND ARCHIE WATER SATURATION. Found with Google. Author, date and publication details n/a.



Figure 5 Quick Look S, Evaluation of the Kansas City - Lansing, Anadarko Basin

Depth (it) b R; Rya
4,810 {f) * 0.25 3.5 12
4,900 {f) 0.15 9 25
4,920 (i) 0.11 19 32
4,824 (fi) 0.13 14 30
4,932 (f) 0.17 22 45
4,936 (i) 0.09 30 &0
Where:
R, = 0.032 )
Ry = 0.30 k | From Density-Neutron. |
Sya = Archie water saturation . =
S, = Fatio water saluration Seee

* The zone at 4810’ has good porosity and low Archie water saturation.

» The Moveable Hydrocarbon Index (S,/S,, = 0.61) is greater than 0.60 and the
Ratio Method water saturation is high (53 percent) . These calculations indicate that
the zone may be wet.

» The calculation which further indicates the zone is wet is the very high bulk
volume water value (0.095)

» Exhibit following

* This BVW:is based upon ® * S_(Archie), with “m” = 2.0, and will increase if
S (Ratio) is used for the calculation (ie the zone will look even “wetter”)

COMBINING WATER SATURATION BY RATIO METHOD, MOVEABLE HYDROCARBON INDEX, BULK
VOLUME WATER AND ARCHIE WATER SATURATION. Found with Google. Author, date and publication details n/a.



Critical BVW 100% ' : '

o Carbonate reservoirs with a bulk -

volume water value greater than 0.04 | & :
are usually wet = = E
. : g
» The zone at 4,810 feet 1s oomoldic = | 50% |
with high porosity (and high “m” - i
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theory4.html#bvw_pickett 0 0.02 0,04 0,06 8 0.10
"Irreducible' bulk volume water, ﬂ

Cumulative frequency plots of irreducible bulk
volume water for reservoirs by pore type.

Depth {1t} " R, R,, Siun $,,/5,0 5. BYW
4,810 {ft) (oomoidic) 0.25 a5 12 8% 0.61 53% —> 0.085
4,900 {f) 0.15 9 25 40% 0.54 a7% 0.060
4,820 () 0.11 19 ag 74 0.42 3404 0.041
sgza(ty | From petrography | g3 14 30 37% 0.48 40% 0.048
4,932 (1) 017 22 45 224 0.47 39% 0.037
4,936 (k) 0.09 30 B0 6% 0.46 Bk 0.0a2




