In this ch

of Monte Carlo simulaf Lefl 4 ” ' \\v\ culation, statistical
relationship betwéen 4 / ak \\\- elation of data of an
input varia.ble il sp 1 o'k D

Monte Carlo me deve opéd for solving séveral

probabilistic and det,er r“' ns for a long time. Hammersley and

Ll

.- T
1344 and the real Use of Monte Carlo method as a research tool stems from .

work on theﬂ,ﬁﬁaﬂ‘j W{%xﬂﬁﬂ ﬁr ‘This work involved

a direct simflation of the pyobabilistig, problems conderned t;'ith random
neu’t,r;all dmaﬁinljmm&ug QOY]dgegiﬁaléﬂlc problems the

possibility of applying Monte Carlo. methods to this subject was noticed
by Fermi, von Neumann, and Ulam and populérized by them in thé immediate

post-war years (Hammersley and Handscomb, 1964). About 1948 Fermi,
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are presented as’

6

Metropolis, and Ulam obtained Monte Carlo estimates for the eigenvalues

- of the Schrodinger equation. The intensive study of Monte -Carlo methods

was done in the 1950s, particularly in the United State of America.
During the last few years Monte Carlo methods have come back into favor.

This is mainly due to better recognition of problems in which it is the

' //Lble solving technique.
Z

" The oil res , mak onmm;e Carlo simulation has been

best.,, and sometimes the on

igators especially in Mining
and Petroleum en o1 yio S e -»__ we articles and publishing

text. books on this ip le and the procedure for

assessing uncertainty o Monte Carlo simulation.

o :
Literatures involved Mon : od for oil reserve calculation

.

Walst.rom,mlxeller and c’arlane(lQBﬂ demonstrated the method to

evaluate unﬁq‘ﬂlﬁ; ’?} ﬁtﬁ%ﬂ%"w&'pﬁ'ﬂﬁg Monte Carlo

simulation. They stated that the uncepbainty of an@ihput variable may
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quantity. The uncertainty in the value of a variable may be indicated
by a probabilistic description accomplished by expressing the quantity

by a probability distribution. The Monte Carlo simulation technique



consists of mathematical simul‘ating and experiment to determine the

- probability distribution f or a complicated expression involving one or
more input variables, each of which has its associated uncertaint.y.' The
experiment usés a random sampliné of the input variables distributions

involved in the expression being studied. The sampling procédure

operates in the following w gessmns involving only independent,
random variables. A v ac &;andom variable appearing in

the expression is sedeeted om | i e probability distribution.

This set of values is n/ b

and an output valuegis ] , < m t values of output are

>

e expression being studied

obtained by repeatide ith additional sets of

randomly sampled valuesiof #he

In addit" ) tion f unce 1nty in o0il reserve
calculation from the y [3 30 presented examples to

111ust1 ate the evalugtion of uncertginty in other engineering
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using a mat,erlal balance calculation.

Other investigators also presented the use of Monte Carlo method

for oil reserve calculation and for other aspects in the same manner as



wWalstrom et al.’s as follows.

Pritchard ¢1970) demonstrated a technique, including Monte Carlo
simulation and history matching, for evaluating hydrocarbon pore volume
in an environment of uncertainty through a case history study of a

specific Rainbow-Zama pool in Alberta.

McCray (1975) > Carlo method in his text. book.

He stated that the lutlons in mining and
reservoir engineeri \been obtained by simulation such as
estimates probabili 8, of return probability

distributions of t 0il reservoir,

determination of th of parallel facilities, and

so on. He also presented

il

alculations using Monte Carlo

method such as ii%ﬁ?fffff?f??ﬁ“ﬁ““*ﬁf**ﬁ*‘“ﬂa"d water saturation from

'l
, |
tactor, petroleum recovery from a

- gt me
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Carlo method was presented in the same manner, the input variables will

well logs, calcullging a recovery

be selected randomly by random numbers and substituted into the
volumetric expression for oil reserve calculation. The calculation of

0il reserve will be performed repeatedly to constructing probability




density function of calculated oil reserve.

However, block system has not been introduced into the
calculation and presented in any literatures. There was no consideration
about. division of a reservoir into several blocks. In this study

consideration of block system will be taken into account so that all

/)/L utilized. This is an
improvement, of oil r

@ Monte Carlo simulation.

The second 1 \\\Hk rat.lon of statistical

available information can

relationship betwee ‘- case there may be

statistical relati \ bles. So, the value of an
3

input. variable shoul On Iy by a random number, but.

should be corresponding .is related to. Many works were

done to investig &J‘:?‘_‘_’._‘_-_}_‘ﬂ‘f_m_, : S ween 1nput varlables.

Walstrom et ‘al (1967) present.ed a procedure to incorporate

statistical ﬂﬂﬂ ;] nﬁuﬂ j w Hq/ﬁlﬁles in the problem
- QRN I N e iy o o

1nd10ate the minimum, the most likely, and the maximum relat.lonshlps
" between the area and thickness (whereas area is an independent variable
and thickness is a dependent, variable of the statistical relationship

in this example) that are believed to exist in the problem. If the
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statistical relationship between these two variables were known with

. greater precision, the three curves would be closer together. Certainty

in this statistical relationship would be represented by a single curve.

AREA

MOST
LIKELY MAXIMUM
CURVE

| ’ﬁfIhNGULAR
EJ! STRIBUTION
OF THICKNESS

N N

THICKNESS

Figure 2.1. Example of dependency of thickness on area.
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In the simulation procedure a value of area is sampled at

‘random,” and labeled A, (in Figure 2.1). A, defines a range of values of

il

thickness for a one case. A value of thickness is then chosen at fandom

from the constructed distribution (being triangular distribution in this

case).

R =

LS RN 98
R

his textbook in the same mann f Walsfrom et al (1967). To
e ST — L '
simulape this stati as neccesary to generate two

random numbers. the choice of area and the

second was use to

. séigIn this stud de develophient of a computer program for

evaluating sihg Monte Carlo simulation

technique, the ingcorperat: of / st fé-ationship bet.ween two

input, variables,*fo; on"will also be performed in
H T
e i

different. manner frqp that. of Walstrom et al. (1967). 1In addlflon, the

suatos or fibdd & q YLEL‘iélﬁ WELALD on creatoes o
N 'ﬁ’Tﬁﬁﬂ ?WW 1N ﬂ d

In addition to the 1ncorporat10n of blook system and statistical
relationship between input variables, statistical relationship of values

of an input variable in space called spatial correlation will also be
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considered in this study. The spatial correlation has already been
welllnown in rainfall-runoff and other hydrologic models. To the best

of the author’s knowledge incorporation of the spat.ial correlation in the
0il reserve calculation has not been considered elsewhere. Incorporation
of the spatial correlation in reserve calculation will be an improvement,

over previous studies.

account. in any prob( 78

LC 1ques. In this study
to

alues of an input variable

turning bands meth v Se \\\
s\*{« it of turning bands method

resent.ed in several

due to less comput —~Thesd
and spectral turning b
literatures and is repe

The turnipg! bands method for simulation

| Y
fields was-originatﬂ by M ) and |Huijbregts, 1978). The

turning bands ﬁe h ‘%bﬂ}ﬂ %‘W\y}rﬂgieratps multi-

dimensional figlds by comblnlng values f ound from a serles of one-

e QRARIOTU WAV IDL o

origin.

stationary random

Shinozuka and Jan (1972) presented efficient. methods for digital

simulation of a general homogeneous process ‘multi-dimensional or
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multivariate or mult.ivariat.e—mult.idimensiénal.\ as a series of cosine

Af unct.ions wif,h weighted amplitudes, almost. evenly spaced frequencies, and
random phase angles. In this work Shinozuka and ‘Jan stated that. a random
process (random va.riablre) can be simulated by a series of cosine functions

with random frequency (or wave number).

Mejia and Rodrigue (4974) presented a procedure for the

& ' corresponding their

addit.ion of harmonics of

synthesis of processes
covariance functiomn.
- random frequencies

spectral density funct,lon

or the radial spe

cloped the turning bands method
which allows a three-dimet ég. et. with specified covariance to bhe

obtained by the si ;______________'_"____________’;,e sional realizat.ions which

)

have an intermediﬁ_ €O L ﬁ
i R HE WA G e s
for tlﬁ ﬁplaut,lonﬂ oﬁ m%tl—flmenﬁo?ﬁlﬁaﬁ ed on a spectral

approachi. The gpneral turning bands method equat.mns for two- and
three-dimensional field are derived with particular emphasis on the more
complicated two-dimensional case. For stationary two-dimensional fields

the uni-dimensional line process is generated by a simple spectral method,
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a technique which can be generally applied to any two-dimensional
.»cova;riance funct.ion. Guidelines are presented for the selection of model
parameters which will be helpful in the design of simulation experifnents.
The turning bands method 'was. compared to other methods in terms of cost
and accuracy, demonstrat.ing that the turning bands methéd is_ as accurate

as and much less expensive than multi-dimensional spectral techniques

approaches which use matrix

_d

) @ach
\§ simulation of multivariate

and more accurate than t

two- and three-di » n esses with a spectral turning

bands method. His ‘pa c , *\ a t,urnlng bands method even
further for simulation f B MOT Y 71 classes of multi-dimensional
stochastic processes. art j{; A€ | ions include: simulation of

— o

three-dimensional & \i=otropic two- or three-

dimensional st,ooham ic processes, simulaf ion"of multivariate stochastic

s, uyaqmg%@wﬁgq{ﬂ ittt priessen
QK‘WJ’}@ DTURNAIN LA o

est,lmate correlation of structure for a homogeneous isotropic random
field using spectral turning bands method. They investigated the effect

of sampling density on the estimation of the covariance and semivariogram
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for homogeneous, isotropic, random fields.

Tompson, Ababou, and Gelhar (1989) ﬁresented implementation of
the three—dimeﬁsional turning bands random field generatdr. They
investigated about line process generation and suggested appropriate
values of harmonic number and frequeney range involvihg spectfal turnihg

bands method.

In this study ral Bhrning BanAS method will be developed to
generate values of#f8nde Jvialil e, .EE“' ed covariance function

texponent.ial model) culation using Monte Carlo

simulation. The effgct alabion of an input variable on

calculated oil rese

AULINENTNEINS
AR TN TN

019157



	Chapter II Literature Reviews

