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Implementation 
We implemented the standard Egg Model in four different reservoir simulators: 
1) Dynamo/MoReS, the proprietary Shell simulator that was used to generate the original Egg 
Model, 2) Eclipse 100, the commercial black oil simulator developed by Schlumberger [11], 
3) AD-GPRS, the academic General Purpose Research Simulator developed by Stanford 
University [12], and 4) the Matlab Reservoir Simulation Toolbox (MRST), an open-source 
simulator developed by Sintef [13], [14]. The four simulators require slightly different 
parameter settings for e.g. time stepping and solver performance. Moreover, MRST requires 
user-written code to compute e.g. phase rates from the total rates as computed in the standard 
implementation. In all simulators the input was chosen as prescribed rates in the injectors and 
prescribed bottom-hole pressures in the producers. Additional pressure constraints in the 
injectors and rate constraints in the producers (if required by the simulator) where chosen so 
high that they were never encountered during the simulations. The exact input files for the 
four simulators, including the user-written code, are available as supplementary material to 
this note and have been uploaded in the 3TU.Datacentrum [15]. The results obtained with the 
four simulators are almost identical, as illustrated by the phase rates in the four producers 
displayed in Figure 4. 

 

Figure 3: Relative permeabilities (top-left), fractional flow (top-right), derivative of 
fractional flow (bottom-left) and Buckley-Leverett solution (bottom-right). 

 

0 0.5 1
0

0.5

1

Water saturation S
w
 , -

R
el

at
iv

e 
pe

rm
ea

bi
lit

y 
k

r ,
 -

0 0.5 1
0

0.5

1

Water saturation S
w
 , -

W
at

er
 f

ra
ct

io
na

l f
lo

w
 f

w
 ,

 -

0 0.5 1
0

2

4

Water saturation S
w
 , -

D
er

iv
at

iv
e 

of
 f

ra
ct

io
na

l f
lo

w
   d

f w
/d

S
w
, 

-

0 0.5 1
0

0.5

1

W
at

er
 s

at
ur

at
io

n
 S

w
 ,

 -

Relative position along core  x
D

, -



The Egg Model, v.1d, November 2013  6/8 

Table 1: Reservoir and fluid properties 

Symbol Variable Value SI units 

h Grid-block height 4 m 

x, y Grid-block length/width 8 m 

 Porosity 0.2 - 

co Oil compressibility 1.0  10-10 Pa-1 

cr Rock compressibility 0 Pa-1 

cw Water compressibility 1.0  10-10 Pa-1 

o Oil dynamic viscosity 5.0  10-3 Pa s 

w Water dynamic viscosity 1.0  10-3 Pa s 
0
rok  End-point relative permeability, oil 0.8  
0
rwk  End-point relative permeability, water   

no Corey exponent, oil 4.0  

nw Corey exponent, water 3.0  

Sor Residual-oil saturation 0.1  

Swc Connate-water saturation 0.2  

pc Capillary pressure 0.0 Pa 

Rp
  Initial reservoir pressure (top layer) 40  106 Pa 

Sw,0 Initial water saturation 0.1  

qwi Water injection rates, per well 79.5 m3/d 

pbh Production well bottom hole pressures 39.5  106 Pa 

rwell Well-bore radius 0.1 M 

T Simulation time 3600 d 

 



The Egg Model, v.1d, November 2013  7/8 

 

Figure 4: Well flow rates (oil and water) in the four producers for the four simulators. The 
curves for the various simulators are nearly identical. 
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