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𝑆𝑤 = 𝑆𝑤𝑖𝑛𝑖𝑡 ±
𝑉𝑝𝑟𝑜𝑑

𝑉𝑝



Attenuated 

Radiation



𝐼 = 𝐼0 𝑒
−µ𝑥

𝑆𝑤 =
ln 𝐼 − ln(𝐼𝑆𝑜)

ln 𝐼𝑆𝑤 − ln(𝐼𝑆𝑜)
=

ln ൗ𝐼 𝐼𝑆𝑜

ln ൗ
𝐼𝑆𝑤
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± ±



𝑆𝐷 = 𝐶𝑜𝑢𝑛𝑡𝑠
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Total flow 

rate

Water flow 

rate

Oil flow 

rate 

Fractional 

water flow

Fractional 

oil flow Test stage

Qt Qw Qo fw fo

1.00 0.00 1.00 0.00 1.00 ko (Swi)

1.00 0.02 0.98 0.02 0.98 fw1

1.00 0.05 0.95 0.05 0.95 fw2

1.00 0.15 0.85 0.15 0.85 fw3

1.00 0.50 0.50 0.50 0.50 fw4

1.00 0.85 0.15 0.85 0.15 fw5

1.00 0.95 0.05 0.95 0.05 fw6

1.00 0.98 0.02 0.98 0.02 fw7

1.00 1.00 0.00 1.00 0.00 kw(Sor)





Imbibition Relative Permeability - Analytical

Base permeability: ko(Swi) 10.1 (mD)

Rate Water Sw

Water Oil Fraction Δp Δp kw ko ISSM krw kro

(ml/hr) (ml/hr) Fw (mbar) (psi) (mD) (mD) (frac.) (frac.) (frac.)

0.00 60.00 0.000 195 2.84 0.00 9.5 0.188 0.000 0.935

1.50 58.50 0.025 539 7.82 0.23 3.4 0.311 0.022 0.330

4.20 55.80 0.070 670 9.7 0.51 2.57 0.351 0.051 0.253

10.20 49.80 0.170 941 13.6 0.9 1.64 0.416 0.088 0.161

24.00 36.00 0.400 1278 18.54 1.5 0.87 0.489 0.152 0.086

40.80 19.20 0.680 1369 19.86 2.4 0.43 0.560 0.241 0.043

54.00 6.00 0.900 1146 16.63 3.9 0.16 0.633 0.381 0.016

58.80 1.20 0.980 835 12.11 5.8 0.04 0.706 0.569 0.004

60.00 0.00 1.000 616 8.94 8.0 0.00 0.847 0.787 0.000

600 10 x Bump 1.000 3943 57.2 12.5 0.00 0.914 1.230 0.000

𝑘 =
𝑞 · µ · 𝐿

𝑑𝑃 · 𝐴

Oil Brine Brine DP kw ko Sw

(ml/min) (ml/min) (fw) (kPa) (mD) (mD) krw kro γ attn.

(frac)

0.371 0.000 0.000 52.6 0.0 2.5 0.000 1.000 0.122

0.356 0.014 0.038 129.7 0.04 1.0 0.017 0.389 0.366

0.333 0.035 0.096 160.2 0.1 0.7 0.035 0.295 0.407

0.296 0.070 0.192 198.3 0.1 0.5 0.056 0.212 0.456

0.189 0.173 0.478 246.2 0.3 0.3 0.110 0.109 0.538

0.074 0.282 0.792 243.4 0.5 0.1 0.182 0.043 0.615

0.037 0.317 0.895 214.5 0.6 0.1 0.233 0.025 0.653

0.015 0.338 0.958 184.6 0.7 0.0 0.289 0.011 0.690

0.000 0.352 1.000 133.5 1.04 0.0 0.416 0.000 0.758

0.000 1.762 1.000 499.2 1.39 0.0 0.556 0.000 0.771

0.000 3.525 1.000 963.8 1.44 0.0 0.576 0.000 0.781
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𝑘𝑟𝑤 = 𝑘𝑟𝑤
∗ (𝑆𝑤𝑛)

𝑁𝑤

𝑘𝑟𝑜 = 𝑘𝑟𝑜
∗ (1 − 𝑆𝑤𝑛)

𝑁𝑜



𝑘𝑟𝑤 = 𝑘𝑟𝑤
∗ (𝑆𝑤𝑛)

𝑁𝑤+𝐴 𝑆𝑤𝑛

1+𝐴

𝑘𝑟𝑜 = 𝑘𝑟𝑜
∗ (1−𝑆𝑤𝑛)

𝑁𝑜+𝐵(1−𝑆𝑤𝑛)

1+𝐵



𝑘𝑟𝑤 = 𝑘𝑟𝑤
∗ (𝑆𝑤𝑛)

𝐿𝑤

(𝑆𝑤𝑛)
𝐿𝑤+𝐸𝑤(1−𝑆𝑤𝑛)

𝑇𝑤

𝑘𝑟𝑜 = 𝑘𝑟𝑜
∗ (1−𝑆𝑤𝑛)

𝐿𝑜

(1−𝑆𝑤𝑛)
𝐿𝑜+𝐸𝑜(𝑆𝑤𝑛)

𝑇𝑜





𝑘𝑟𝑤 = 𝑘𝑟𝑤
∗ 𝑒−𝐵 𝑅𝑤

−𝑀

𝑘𝑟𝑜 = 𝑘𝑟𝑜
∗ 𝑒−𝐴 𝑅𝑤

𝐿

𝑅𝑤 𝑆𝑤 =
𝑆𝑤 −𝑆𝑤𝑖

1 −𝑆𝑜𝑟−𝑆𝑤



λ

𝑘𝑟𝑤 = 𝑘𝑟𝑤
∗ (𝑆𝑤𝑛)

2+3𝜆

𝜆

𝑘𝑟𝑜 = 𝑘𝑟𝑜
∗ 1 − 𝑆𝑤𝑛

2 1 − 𝑆𝑤𝑛
2+𝜆

𝜆

𝑃𝑐 = 𝑃𝑒(𝑆𝑤𝑛)
ൗ−1
𝜆

λ

λ























Fluids Water-Oil Relative Permeability Capillary Pressure
Scenario USS - constant rate Data Source Data Source

Imbibition/Drainage Imbibition Corey input Tabular data

Orientation Horizontal Nw 3 Swi 0.250 Units Pa

No 4 Sor 0 Cw 20

Sample Sim_test krw_max 0.510 Aw 0.26

Length 8.00 kro_max 0.479 Co 1

Diameter 3.80 Ao 0.25

Porosity 0.220 Swn Sw krw Sw kro Sw Pc ow

Ka 150 0.000 0.250 0.00E+00 0.250 4.79E-01 0.250 1.11E+02

Swi 0.250 0.025 0.269 7.98E-06 0.269 4.33E-01 0.269 5.11E+01

Area 11.341 sq.cm 0.050 0.288 6.38E-05 0.288 3.90E-01 0.288 4.25E+01

0.075 0.306 2.15E-04 0.306 3.51E-01 0.306 3.81E+01

0.100 0.325 5.10E-04 0.325 3.14E-01 0.325 3.53E+01

Fluid Properties 0.125 0.344 9.97E-04 0.344 2.81E-01 0.344 3.32E+01

Water Density 1.089 g/cc 0.150 0.363 1.72E-03 0.363 2.50E-01 0.363 3.16E+01

Water Viscosity 0.432 cp 0.175 0.381 2.74E-03 0.381 2.22E-01 0.381 3.03E+01

Water Compressibility 0.000 1/psi 0.200 0.400 4.08E-03 0.400 1.96E-01 0.400 2.93E+01

Oil Density 0.855 g/cc 0.225 0.419 5.81E-03 0.419 1.73E-01 0.419 2.83E+01

Oil Viscosity 2.697 cp 0.250 0.438 7.98E-03 0.438 1.52E-01 0.438 2.75E+01

Oil Compressibility 0.000 1/psi 0.275 0.456 1.06E-02 0.456 1.32E-01 0.456 2.68E+01

0.300 0.475 1.38E-02 0.475 1.15E-01 0.475 2.62E+01

0.325 0.494 1.75E-02 0.494 9.94E-02 0.494 2.56E+01

0.350 0.513 2.19E-02 0.513 8.55E-02 0.513 2.51E+01

0.375 0.531 2.69E-02 0.531 7.31E-02 0.531 2.46E+01

0.400 0.550 3.27E-02 0.550 6.21E-02 0.550 2.42E+01

0.425 0.569 3.92E-02 0.569 5.24E-02 0.569 2.37E+01
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