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[45]:  #Frequency analysis of results
(0\"\‘\'& [N '\“‘Mkd I':\ bins=np.linspace(TRR.min(),TRR.max(),28)
i .‘\. {,\‘,\ 2, histogram,bins=np.histogram(TRR,bins=bins)
! histogram=histogram/n
bin_centers=8.5%(bins[1: ]+bins[:-1])
l cdf=np.cumsum(histogram)
_;' [ In [46]: |#plotting pdf
r f°l-t‘l\\ plt.xlabel('Npu, [MMstb]")
plt.ylabel( ' frequency')
v v y plt.plot(bin_centers,histogram)
Ms M-S S-5 plt. show()|
I
I | bin_centers=90.5*(bins[1: ]+bins[:-11])
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In[47]: tolotting off
E— _ olt.xlabel("Npu, [Wstb]') —
081 . olt.ylabel{"cunulative freguency')
oLt plot (bin_centers, cdf)
e E - olt.shou) .
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In [5]:

In [6]:

In [12]:

#declare functions

def Npu(por,RV,NTG,S0,B0,Fr):
#por porosity in fraction
#RV rock volume in stb or Sa3
#NTG net to gross, in fraction

#50 oil saturation, in fraction

#8o0 oil formation volume factor, bbl/stb or m3/Sm3

#Fr recovery factor, in fraction

TRR=por*RV*NTG*So*Fr/Bo
return TRR

def LHS_samples_uniform(min_val,max_val,n):

#returns 3 list of random values from a uniform distribution using LHS
#n: number of samples to generate

#min_val minimum value of the variable

#max_val maximum value of the variable

len_int=1/n #delta in cdf

interval_start=np.linspace(®,1-len_int,n)

interval_end=np.linspace(len_int,1,n)

cdf_samples=np,random.uniform{interval_start,interval_end)

samples=scpstat.uniform.ppf(cdf_samples, loc=min_val,scale=(max_val-min_val))

np.random. shuffle(samples)
return samples

#input data
por_min=2.18
por_max=8.3
RV_min=5e3
RV_max=6.25e3
NTG_min=8.2
NTG_max=8.5
So_min=8.8
So_max=2.9
Bo_min=1.35
Bo_max=1.6
Fr_min=2.18
Fr_max=8.35

#LHS simulation
n=588

# in million bbl

por=LHS_samples_uniform(por_min, por_max,n)
RV=LHS_samples_uniform(RV_min,RV_max,n)
NTG= amples iform{NTG_min, NTG_max,n)
So=LHS_samples_uniform(Se_min,So_max,n)

Bo=LHS_samples_uniform(Bo_min,Bo_max,n)
Fr=LHS_samples_uniform(Fr_min,Fr_max,n)

#LHS simulation, compute Npu for all samples
| TRR=Npu(por,RV,NTG,S0,Be,Fr)
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