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iscretizati re available.
o 3-Point Shortcuts
— Extended Pearson-Tukey
— McMNamee-Celona -Pf‘al pﬁo(q_ Bf‘ﬂ-‘{'\mlo(
— Extended Swanson-Megill
- foyie. Hoy
o Moment Matching
o CDF Discretization
— Bracket Mean

— Bracket Median

o Value Discretization (High Resolution Probability Tree)
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In [8]: #importing needed Libraries
import matplotlib.pyplot as plt
import numpy as np
import scipy.stats as scpstat

In [9]: #declaring necessary functions

def Npu(a):
#returns N in [stb or Sm3]
#input:
#por, porosity, [-]
#RV, rock volume, [m3 or bbl]
#NTG, net to gross, [-]
#So, oil saturation, [-]
#Bo, oil formation volume factor [m3/Sm3]
por=a[@]
Rv=a[1]
NTG=a[2]
So=a[3]
Bo=a[4]
Fr=a[5]
TRR=por*RV*NTG*So*Fr/Bo
return TRR
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def total_prob(a):
#calculates the probability of a particular combination of branches
prob_1=a[@]
prob_2=a[1]
prob_3=a[2]
prob_4=a[3]
prob_5=a[4]

prob_6=a[5] . /
b=prob_1*prob_2*prob_3*prob_4*prob_5*prob_6 | '—"" I t —4 l

return b| min.
def branches{min_val,max_val,nr):
delta=(max_val-min_val)*8.5/nr - . ,O.5

- WA
a=np.linspace(min_val+delta,max_val-delta,3) -~ A = —
return a n

def discrete_prob_uniform(min_val,max_val,val):
#discretizes a uniform probability [un?ﬁon using the value discretization method
a=scpstat.uniform.pdf(val,loc=min_val,scale=(max_val-min_val)})
a=a/np.sum(a) 1

return a \1 narmkibc.{m 5:{3 fd.{.

#input data
#porosity
por_min=8.18
por_max=@.3

#input data

#porosity

por_min=@,18
por_max=8.3

#Rock Volume [1E@6 bbl]
RV_min=5600

RV_max=6250

#Net to gross
NTG_min=0.3

NTG_max=@. 5|

#01l saturation
So_min=0.8

So_max=0.9

#0il formation volume factor [bbl/stb]
Bo_min=1.35

Bo_max=1.6

#recovery factor [-]
Fr_min=0.18

Fr_max=8.35

#nr. branches per variable

nb=3

#calculating branches

por=branches(por_min,por_max,nb)
RV=branches(RV_min,RV_max,nb) O—
NTG=branches(NTG_min,NTG_max,nb) \
So=branches(So_min,So_max,nb) P

Bo=branches(Bo_min,Bo_max,nb)
Fr=branches(Fr_min,Fr_max,nb)
#calculating probabilities of each branch (using value discretization)
prob_por=discrete_prob_uniform(por_min,por_max,por)
prob_RV=discrete_prob_uniform(RV_min,RV_max,RV)
prob_NTG=discrete_prob_uniform(NTG_min,NTG_max,NTG)
prob_So=discrete_prob_uniform(So_min,So_max,So)
prob_Bo=discrete_prob_uniform(Bo_min,Bo_max,Bo)
prob_Fr=discrete_prob_uniform(Fr_min,Fr_max,Fr)

Prof. Milan Stanko (NTNU)
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nr_variables=6
#create an element-wise combination of all branches
v combination_vector=np.array(np.-meshgrid(por,RV,NTG,So0,Bo,Fr)).T.reshape(-1,nr_variables)
combination_prob=np.array(np.meshgrid(prob_por,prob_RV,prob_NTG,prob_So,prob_Bo,prob_Fr)).T.reshape(-1,nr_variables)
N_comb=len(combination_vector) Jw‘
on

results_val=[]« wvgchs, fo gethar vellly S“ﬂ
results_prob=[] , o V5 M"N
f) PEYS ) Tie S

for i in range(0,N_comb-1): Y
eslake\y €
(X,L\/s

results_val.append(Npu(combination_vectorfi]))

results_prob.append(total_prob(combination_probli])) »
results=np.vstack((results_val,results_prob))
results=results. T

results=np.sort(results,axis=0) vort {,M min to nen,
cdf=np.cumsum(results[:,1]) : c»\(wbte va\wl;}rw, frob

6‘/11 N‘S’ S, . e Bo‘ ) rP\N" P"”’J) FS { ﬁb. PFY'I Pﬂc\

V
ﬂl NTD &\0 . (?, ?\(, 007, P\M‘ P"“Dl ﬁs 4 ﬁp‘ PFr, ?5";,

#plot cdf

plt.xlabel( 'Npu, [MMstb]")
plt.ylabel('frequency"')
plt.plot(results[:,0],cdf,label="cdf")
plt.show()
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