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Assumptions and Equations Used in the Simulation:

During modeling, the rock-fluid properties and few parameters were assumed to get the good match of the simulation results and laboratory results. Also there are some equations used based on which simulation was performed. 
Under special circumstances (nearly miscible fluids, pH changes, surfactant concentration changes, large increases in applied flow velocities), the it is assumed that rock-fluid properties are functions only of fluid saturations and saturation histories is not sufficient to accurately describe observed flow behaviour. In these cases interpolation of basic relative permeability and capillary pressure data as functions of concentration or capillary number has been made. A single rock type with conventional water/oil relative permeability curves corresponding to high interfacial tension is used. As surfactant is added to the system, residual saturations can decrease and the relative wettability of the phases can change. Ultimately, high surfactant concentrations and the resulting ultra-low interfacial tension values lower the residual saturations and straighten the relative permeability curves. 

Adsorption parameters of the rock and fluids are assumed suitably. First parameter in the Langmuir expression for the adsorption isotherm (gmol/m3| lbmol/ft3 | gmol/cm3) was considered to be non-negative. Again second parameter in the Langmuir expression for the adsorption isotherm associated with salt effects (gmol/m3 | lbmol/ft3 | gmol/cm3) was assumed to be non-negative. Third parameter in the Langmuir expression for the adsorption isotherm must be not less than 1e-15.
Different equations have been used in the simulation. 

Using one interpolation parameter DTRAPW, the four sets of relative permeability curves can be entered corresponding to the critical capillary numbers:

Nc = 6.0E-8 (both water and oil residual saturations start to decrease)

Nc = 2.6E-4 (intermediate curves reported by Van Quy and Labrid)
Nc = 1.2E-3 (residual oil saturation reaches zero)
Nc = 2.3E-1 (residual water saturation reaches zero, and relative permeabilities are straight lines).

Alternatively, the same information can be entered with only two sets of relative permeability curves by using DTRAPW and DTRAPN as follows:
1. High interfacial tension curves (no surfactant)
DTRAPW = DTRAPN = log10(6.0E-8)
2. Ultra low interfacial tension curves (straight lines)
DTRAPW = log10(2.3E-1) and DTRAPN = log10(1.2E-3) 
In either case, the same high-tension liquid relative permeability curves can be entered for each interpolation set, if we assumed they are unaffected. On the other hand, it is the liquid relative permeability curves which may change with solvent concentration when solvent injection causes oil and gas phases to mix. 
The two-phase relative permeability curves are interpolated as:
krw = krwA * (1-wtr) + krwB * wtr
krow = krowA * (1-oil) + krowB * oil
krg = krgA * (1-gas) + krgB * gas
krog = krogA * (1-gos) + krogB * gos
where, 

wtr = ratw ** WCRV; gos = = ratw ** SCRV
oil = ratn ** OCRV; gas = ratn ** GRCV 
where, ratw, ratn are the current values of the dimensionless interpolation parameters (varying between 0 and 1). 
Again, ratw = [log10(Nc)-DTRAPWA]/[DTRAPWB-DTRAPWA] and
ratn = [log10(Nc)-DTRAPNA]/[DTRAPNB-DTRAPNA] 
where, DTRAPW is the value of wetting phase interpolation parameter for current rock-fluid data set, DTRAPN is the value of non-wetting phase interpolation parameter for current rock-fluid data set, WCRV is the curvature change parameter for water relative permeability, OCRV is the curvature change parameter for oil relative permeability, GCRV is the curvature change parameter for gas relative permeability and SCRV is the curvature change parameter for liquid relative permeability. Stones 3 phase model is also applied on the results of interpolation.
The relative permeability of water in the three-phase system is equal to the water relative permeability in the two-phase water-oil system, and is a function only of Sw. The relative permeability of gas in the three-phase system is equal to the gas relative permeability in the two- phase liquid-gas system, and is a function only of Sg. 
Liquid Contains Swc (connate water) (default): 

kro = krocw * ( (krow/krocw + krw) * (krog/krocw + krg) - krw - krg)
where, krocw = krow(Sw=Swc) = krog(Sg=0) to ensure that kro = krow when Sg = 0 and that kro = krog when Sw = Swc. 
Liquid does not contain Swc (*NOSWC):
kro = kromax * ( (krow/kromax + krw) * (krog/kromax + krg) - krw - krg)
where, krow (Sw=0) = krog (Sg=0) to ensure that kro = krow, and when Sg = 0 and then kro = krog when Sw = 0.
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