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SUMMARY 

The Fortran program SIMULAT provides a way of estimating hydro­

carbon resources assessed by the prospect by prospect method. Data are 

input either il$ single values or as ranges of weighted values, and resource 

estimates are produced in the form of cumulative probability curves for the 

individual prospects dealt with, and for groups of prospects. 



1. INTRODUCTION 

There are three main problems in estimating the volume of 

undiscovered oil and gas resources by the p£ospect by prospect method. 

Firstly, the chance that a prospect will contain any oil or gas at all 

(existence risk) must be estimated. Secondly, we must estimate the volume 

of hydrocarbons that will be found in the event of a discovery. Thirdly, 

the potential resource volumes of all the prospects in a region must be 

added, taking into account the chances of making a discovery at each 

prospect. 

Methods of determining existence risk have been described by 

Megill (1971, p.102-104) and Newendorp (;975, p.311-319). The method of 

determining the volume of hydrocarbons that a prospect may contain, is 

explained conceptually in Newendorp (1975, p. 369-436). A computer rrogram 

is not generally available to handle the required Monte Carlo simulation 

although exploration companies have used these methods for many years. This 

paper is written to sU~1arize the basis for and to provide a description 

of a computer program developed at BMR in 1977. 

Existence risk 

A petroliferous area must have: source rocks; a favourable 

thermal history; reservoir rocks; a sealed trap; a favourable sequence 

of trap development with respect to maturation; and protection of accum­

ulated hydrocarbons from escape or destruction. A probability may be 

assigned to the likelihood that each of these critical factors occurs 

favourably at a prospect. The overall chance of hydrocarbon discovery 

(~xistence risk) is then obtained by multiplying the individual 

probabilities (risks) together. In this manner we may deduce that a 

prospect has, for example, one chance in ten of containing hydrocarbons. We 

. may also estimate the probability that the prospect will contain either 

all gas or all oil. If the chance of finding gas rather than oil is 3:1 



2. 

then, following the preceding example, the probability of a gas discovery 

is 0.075 and the probability of an oil discovery is 0.025. 

Existence risk = risk factor 1 x risk factor 2 x risk factor 3 x .... 

Cumul~tive probability curve of resources for a single prospect 

Oil and gas resources of discovered fields can be calculated 

using equations (Moody, 1961) such as: 

Vo = 
Vr x 0 x (1 - Sw) x Ro 

FVF 

Vg Vr x 0 x (1 - Sw) x Rg = 
Bg 

where Bg 14.7 x T 
x Z = 

P + 14.7 520 

Vr can be calculated by either Vr = A x h x TF or Vr = Vt x NP x TF. 

The variables used in the above expressions are defined as follows: 

Vr - reservoir volume 

Vo - oil volume 

NP fraction net pay 

0 porosity 

Ro - oil recovery factor 

P - reservoir pressure 

(p.s.i.g.) 

Z gas deviation factor 

FVF- formation volume factor 

Bg - gas expansion factor 

Vt - trap volume 

Vg - gas volume 

TF fraction trap fill 

Sw - water saturation 

Rg - gas recovery factor 

T - reservoir temperature 

(degrees Rankine) 

A - reservoir area 

h - reservoir thickness 

1. 

2. 

3. 
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The variables on the right hand side of equations 1, 2, and 3, are regarded 

in the first instance, as independent. 

However, the values to be assigned to each of the independent 

variables in an undrilled prospect are uncertain, and accordingly, instead 

of a single value, a range of values must be assigned to cover the un­

certainty. The range is first conceived of as a frequency distribution 

and then converted to a cumulative probability distribution (see Fig. 1). 

A Monte Carlo simulation pass is carried out by the random 

selection of a value for each independent variable (through the cumulative 

probability axis) and these values are substituted in equations 1 and 2 

to obtain a single resource estimate. This process is repeated a large 

number of times (say 2000); the resulting va.lues of the resource 

estimates being compiled into a frequency distribution, which is then 

converted to a cumulative probability distribution of resources for the 

prospect. The distribution only applies if the prospe.ct contains 

petroleum. 

The variables used on the right hand side of equations 1, 2, 

and 3 have been treated as independent. Certain degrees of dependence do 

occur amongst some of the parameters. For example, water sat~ration 

generally increases as porosity decreases; oil recovery factor generally 

increases as net pay thickness increases, etc. A basis for attacking this 

problem is given in Newendorp (1975, p.406-431) but has not been 

incorporated in the existing program. If one or more variables used in the 

resource formulae are dependent then the formulae must be modified to 

.eliminate such variables. A modification of the computer program is then 

necessary' as SIMULAT is designed to use predetermined formulae. 



1. 100 
c 

weighting u 
m. .. % 
p 
r 
g. ·0 

value value 

Frequency distribution Cumulative probability 
distribution 

EACH VARIABLE USED IN RESOURCE CALCULATION 

2. 100 I 

C 
U m. 

% Pl 

P 
r 
0 
b. a 

xl 

variable 1, 2, 

Values of P1' P2' P3' • • • are chosen at random to select 

values x1' x2' x3' where variables 1, 2, 3, •• may be V, ~, Sw, etc. 

The values selected are substituted in the resource volume formulae 

to obtain a resource value. The process is repeated 2000 times and 

the values obtained used to produce a cumulative probability CQ~e. 

8 m. 

p 
b 
b. 

Figure 1: 

100 

% Cumulative probability 
curve of resources 

O~------------------~-

Resource volume 

Steps taken in producing a sumulative probability 

curve of resources for a single prospect. 



4. 

Addition of resources contained in undrilled prospects 

Resources of all prospects in a region must be 'added' to obtain 

an estimate of the total hydrocarbon resources of the region. The existence 

risks of each of the prospects may be different and, as well, some of the 

factors which make up those risks may be interrelated (i.e. dependent) 

from prospect to prospect. 

In the simplest case [Fig. 2) all the risks are treated as 

independent. Firstly, a random number between 0 and 1 is chosen and compared 

with the existence risk. If the number chosen is higher than the 

existence risk value, then a zero is assigned as the resource value. Otherwise, 

a resource value is chosen by selecting a number at random via the 

probability axis of the cumulative probability distri.bution for the 

prospect. 

The values obtained for all prospects are summed arithmetically 

and the process repeated a large number of times (say 2000). The summed 

resource values are then compiled into a risked cumulative probability 

distribution of resources. 

The following proc~dure should be carried out if some of the 

critical risk factors are dependent from prospect to prospect: 

1. The group of prospects must be broken down into sub-groups, each 

of which has common dependent existence risks. A dependent risk is 

calculated for the sub-group by multiplying together the common dependent 

risks. 

2. Independent existence risks are calculated for each prospect in 

the sub-group. The resources of the prospects in the group are then 

summed using these independent risks as in Figure 2 to produce a 
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partially risked cumulative probability distribution of resources. 

3. The partially risked cumulative probability distribution for the 

sub-group is fully risked by multiplying the partially risked probabilities 

by the dependent risks. 

4. The fully risked cumulative probability distributions for each 

sub-group are summed to obtain a risked cumulative probability distribution 

for the resources of the group of prospects. 

A separate computer program is being developed to handle steps 

(3) and (4), which lie outside the scope of SIMULAT. 

2. PROGRAM DESCRIPTION 

SIMULAT is a program written in extended Fortran IV for use on 

the C.S.I.R.O. Cyber 76 computer. It consists of a main program SIMULAT 
I 

and the subroutines CUMPROB and RANGE. Most of the computation is 

carried out in the main program including all the Monte Carlo simulations. 

CUMPROB converts frequency distributions, in the form of strings of 

weighted values, into a cumulative proba1ility distribution of 20 points 

using linear interpolation between the input points. RANGE constructs 

a cumulative probability distribution of 20 or 100 points from a frequency 

distribution of 200 points. 

Program structure 

". 
The structure of the program can be broken into two main 

sections: 
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Section A. 

1. CUMPROB produces a cumulative probability distribution of 20 points 

for each input factor from a range of weighted values. When only one 

weighted value is supplied for a factor, the algorithm is bypassed. The 

15, 50, 85 percent values from the cumulative probability distribution of 

each input factor are printed to use as a check on the input data. 

2. A Monte Carlo simulation is performed to produce unrisked 

cumulative probability distributions of 20 points for both recoverable oil 

and gas resources of a prospect. 2000 passes are made for each simulation, 

as this number was found to produce consistent results during trials. Mean 

resource values are also computed. 

3. The independent risks are input and compounded to produce existence 

risks for both oil and gas. 

0ection B 

The resources of all prospects are summed, taking into account 

the existence risks, by a Monte Carlo simulation and presented as a 100 

point risked cumulative probability distribution. 

One hundred points are required to give adequate description 

of regions with-low chances of containing petroleum. Even so, fewer than 

five points will be available to describe the non zero part of the risked 

cumulative probability curve of resources in region~ where there is less 

than a five percent chance of discovering oil or gas. 
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Data deck structure 

Card No. Use 

-1 Decides whether card punched output required 

(Pl if card output is required) 

2 Describes number of prospects processed 

3-13 . 

14-22 

23 

. 24 - X 

x + 1 

x + 2 

Labels (one per card) for each factor used 

in the volumetric determinations 

Labels (one per card) for each critical risk 

factor 

Prospect title card 

Description of reservoir data with each factor 

on one card (or more if format sufficient). The 

values must be presented in ascending order. 

The format is as follows 

number of data points 

data value 

weighting 

data value, etc. 

INDEPENDENT RISKING 

Number of independent risk factors 

The independent risk factors 

Cards 24 onward are repeated for each prospect 

Format 

12 

12 

2A 10 

2A 10 

8A 10 

110, 

FlO, 

FlO, 

FlO, etc. 

8A 10. 

12 

8F 10 



8. 

considered 

An example data deck is displayed in Appendix 1. 

ex represents variable number of cards required). 
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APPENDIX 1 

SAMPLE EXECUTION DECK 



APPENIHX 1 • SAMPLE· EXECI.lTrDN nECK & 

, . _'" ~_~_~ , CPO M R X II A • 5 J M L 
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FH·J(SLl 
LGO. 

1 Eqs 

5 

1~ 

15 

20 

25 

30 

35 

50 

55 

c 
C SIMULAT CUNVERTS STRINGS OF WEIGHTEOVA~UES FUR FACTORS IN REG, OIL & GAS 
C VOLUME FORMULAE INTO CUM.~ROS~ OlSTR'16utio~~ FOR RE~OU~CES IN iNUIVIOIAL 
C PROSFtCTS,EXlSTENtE RISKS, AND ADDS O!STRI8'S USING MONT~CARLO~IMULATION 
C TO PRUOUCE CUM, PROBe OISTRlB'S OF RE~OURCE5 fOR A GROUP OF PROSPtCTS • 

. C. f.X rS,Tf.NceR 151\. f AC T.OR.$ .. AR.E ... ASSUMEO lNQEP;NQ.t;~l,. p.R..o(;~.~t'.eRQ~APJL.t!.U..§l . bE USEO 
C IN CONJUNCTION WITH SIMULAT TO AnO RESOURCES FROM A GROUP OF PROSPECTs wH~N 
C SOMt ~X1STENCE RISK FACTORS ARE TAKEN AS D~PENOENT FROM PROSPECT TO PROSPECT. 
C 

DIMENSION TtTLEC20J,F(101),OlL(21,q~),GAS(21,a0),RlSK(ij~),UR1S~(40 
1),GRISKrq0),OSNES(101),FOSRE5(101),G5RES(1~1),FGSRES(101),FOLL(21) 
2,FG AS(21) . 

COMMON LA6EL(~,20),CPR08(20,21),XN(3000),XCUMC300~l,R(1011 
C 
C IF NPUNCH = 1, CARD DEC~ OF SUMMED CUM. PROB. OISTRIB. 15 ~ROOUCEP. 
C 

c 

f( E A D 1, N PUN C t1 
1 FOKMAT(!2) 

C NPLAV~ 1S NO. OF PROSPECTS TO BE SUMMED. 
C 

C 
C 
C 

C 

R€:AO 1,NPLA'fS 
READ ?, ((I..AeEL(J,I),J=1,iO,1=t,~0) 

2 FOr<MAT(2A10) 
Llrl=a000. $ SMAXO=0. ~SMA)(G:0 • .$ SMOI'1N:0, 
5M~MN=0. ~ SXOM=~. $ SXGM=0. 

LIM CONTWOLS MAXIMUM NO. OF COMPUTATIONS IN SIMULATION 

00 ~00 KK=l,N~~AYS 
ReAD 4,(TITLtCl),I:t,8) 

1.1 fOHf'1AT(8Al~) 

PR1NT 5,(TITLE(I),I=1,8) 
5 fO~MAT(tHl,I,30X,8A10' 

CAL.1... CUMPROR 

C M~X. & MlN. RESOURCE VALUES ARE COMpuTED SEPARATELV 
C 

c 

UIL(1,KK):CPR08(1,1).CPROB(a,1l*CPR08C3,1).CPR06c a ,1).(t-CPR08(S,2 
tl»)*CPRoaCb,l'/CP ROB(11,21) 
O!LC2t,K~)=CPR08(1,21)*CPROB(2,21).CPROB'3,21)*CPROA(4,~l'.(l-CPRO 
t~(5'1»)*CPROB(b,21)/CPROBC11,ll $ SMAXO=SMAXO+OIL(ct,KK) 

GAS(1,KK):CPR08(1,1)*CPROA(2,lYtCPROB(3,l'.CPROB(4,11*(1-CPROB(5,2 
11))*CPR08(7,1).35.3*l14.73+CPR08(8,lJ)/CP~OB(q,21)/CPR08(10,21) 

GASC21,KK):C PR 06(1,21).CPROB(2,21)*CPR08(3,21'*CPR08(1.I,21)*Cl-CPRO 
lB(~,1').CPROB(1,2t)*3S.~*(14.73+CPROB(S,21»/CPROB(q,1)/CPROti(10,t 
2) ~ 5MA~G=SMAXG+GA5C2t,KK) 

1)0 10 1.1,30~~ 
10 XN(I)=0. $ QM=0. I OILMN=0. $ GASMN=0. $ XOM=0. $ XGM=~. 

C SCALING IS USED TO GIVE A RANGE OF 3000 VALUES 
C 

SCALE1.0ILC21,KKJ 
IF(SCA~El.EQ.0.)GO TO 17 . C" ....... _. .... ........ . ... . 

C MONTE CARLO SIMULATION PREFORMEQ 

SML (~02 

Si'iL 003 
SML ti1~t1 

SML ~td5 

SriL 006 
StlL OIv)1 

Sr-'IL 1-'08 
SI"IL ~I(!Q 

SML "'1V'! 

SML (I'll? 

5 ~IL Q) 13 
S I-IL Ol1LJ 
Sr..,L 015 
Si'lL ~16 

SML 017 
SI'1L 018 

SML 01q 
SML ~C!QI 

SI'1L 021 
Strl!.. 022 
SNL 023 
SML 02LJ 
SHL 025 
SML 026 
SML "'2,7 
SML 028 
SML 029 

SML 030 
5 f"1l.. ~.s 1 

s 
6 



b0 

b5 

70 

75 

85 

90 

915 

1~0 

1~S 

110 

PROGRAM Sll"lULAT FTN 4.b+439 

c 

C 

uo 141=1;L..IM 
00 12 J-l.11 
IJ=RANF(Ol*20.+1.5 

12 F(J).CPRQB(J,ll) 
lQ=F(t)*F(21~F(3)*F(4)*rl-F(S')*F(b]/F(111/SCAlEl*3~~0 
IilM=QM+IQ 
IF ,IQ.L T. 1)IQ=t 
l.N(IQ)=XN(1G)+l 

\4 XOM=QM*SCA~El/30~0./LIM $ FXUM:XOM_6.2698 
CALL RANGECLIM,20' 
on '-5 1=1,19 
ut~(1+1,KK):R(I)*SCALEl/3~. 

t5 FOll(r)=OI~(1,KKl.b~2898 
FOlL(20):OlL(2~,KK)~b.2Bq8 $ FOll(21)=UIL(21,KK)*~.?8q8 
00 16 1=1,3\!lt?l0 

16 XN(I)=~. $ QM:0. 
'7 QC~L~2=GAS(21,KK) 

IF(5CALE2.EQ.0.) 23,18 
1800 21 l=l,I..I~l 

un 19 J:q.lti' 
lI~RANf(D)~20.+1,5 

19 frJ)=CPRQBtJ,lL) 
IQ:F(IJ*FC2l. FC3l*FC41*Cl-FCS))*f(1'*35.3*(14.73+F(B)) IF(9)/F(10)1 

tSCALE2*30Cil0 
~M;zQM+IQ 

IF(lQ.LT.ll IQ=l 
~N lIG) :z)(N (IGlJ +1 

?1 XGM=GM*SCAL..~2/30~0./~IM $ FXGM:X~M*.03~31S 
CA~L RANGE(LIM~20) 

DO 22 lC:l,lQ 
GA~(1+1,~K)=R(ll.SCA~E2/30. 

22 fGAS(I)=GAti(1,~K)~.035315 

fGAS(?~)=GAS(20,KKl*.~3S315 $ FGASl21)=GAS(?1,KK) •• 03531~ 
~3 PRINT 24,(TIT~E(1),I.t,a) 

24 FOHMAT(IHl,I,30X,8A10",10X,2QHU~RlSKED MEAN RESUURCE VAlUES) 
PRINT 25, XOM,fXQM,XGM,FXGM 

?5 fOHMAT(10X,45 HMEAN REt.OIL RE5 •• MI~L.CU.METR~S.-MILLION BBL,I, 
t30~,Ft2.0,3X,F12.0,1, 

al~~,~7HMEAN REC.GAS RES.·MILL.CU.M~TRES. -BILLION Cr,l, 
330~,Ft2.0,3X,F12.0) 

l)O 2b I=I,21 
2b F(1)~1.05.1/20. $fC2t)=0.~0~1 

PRLNT2b,(F(I),Ul~{I,KK),FOIL(I),GAb(1,KK),fGA5(Il,I=1,21l 
28 FOkMAT(20X,2bH_*_ UNRISKED RESOURCES .**,I,tX,qHCUM.PR08.,~X,2~HOI 

lL.- MI~l. CUI METRES,7X,10HMILL. B6L,,5 X,22HGAS - MILL, CU. METRES 
2,11 X,6HB.C,f •• 21(/,F10,3,?(10 X,?(5X,Ft2.0)))) 

C THE EXISTENCE RISK FACTORS FOR A PRQSPECTARE INPuT AND CQMPOUNUEU 
C 

REAO 4, (TITLE. (1), I:aq, lbl 
t<EAO 1,NRISK 
KEAO 32 ,(RI~K(r),1=1,NR1SK' 

32 fOHMAT(afl~.3) 
~aH1SK(I)+RISK(2) 

OR1SK(KK)=RISK(!l 
IF,NRISK,LT_3) GO 

$R t 5K ( 1) _~R I 5 K( 1) l~ $ RISK (21::RYS I( (2) I Q 

$ GRlSKCKK)=RISKl2) 
TO 34 

SML Q!32 
SML 033 
5", L 03f! 
SML V'3S 
Sl"iL 036 
Sr-IL ~37 

SI"IL 038 
SML 03t) 
SML 040 
SML ~4t 

S~lL !?J42 
SML 043 
Sr~L ~4£1 

SML 0lJC; 

Sr'll 046 
Sr1L 047 
Sf<iL 048 
SML lZI'Iq 
SML ~50 

SI'1L tilSt 
S t-l L 05? 
S,..IL 0~3 

SML 054 
Stoll ~~'3 

Si'1L 05E-
SML (iI'S7 
SML 12158 
Sf'lL 059 
SML t'lb~ 

~r'!L 001 
Si"IL 0b2 
S 1"1l Qlb3 
SML 0bf! 
S r1L 0bS 
SML 0b6 
SMl 0b7 
S I'lL 0b~ 

Sr-1L 0bq 
Sf'lL 07~ 

St1L 071 
S,A.L ~72 

SML 073 
SMl 111" LJ 

SML 075 
SML 076 
SI'1L ~ 7"' 

S r"L 17171; 
S~IL 07 q 
S'''IL 080 
SML i1J81 

82 
SML 0~3 

SML ~81J 

PAGE 2 



115 

120 

las 

130 

13S 

145 

PROGRAM SIMULAT 7611b 

c 

C 

.UJ) .. 33_ ... J:::S3, ~Rl$.~. 
URlSKCKK).ORlSKCKK)*RtS~(I) 

33GRISK(~K)cGR1SK1K~).RlSK(IJ 

34 PRINT 5,(TIT~E(I),I.9,16) 

PRINT 35,(lLABEL(J,I+l1"J;1,?),RIS~(I),1=1,NRISK' 
15 fORMAT(5X,~410,Ft~.3) 

U11..1-1 N=)( 0 t'1*O Rl S .~ (~I< l. . 5; G ~ S M N.= X G M *i.JRl SJ' (1\1< ) .. 
PRINT 36 ,UR!SK(KK),GRIS~CKK) 

3b FORMAT(10X,21HOIL EXISTENCE RISK IS,Fl~.q,l, 

1 1~X,21HGAS EXISTENCE RISK IS,f10.4) 
PP1NT 31 

37 fORMAT(10~p27HRISKED MEAN RESOURCE VALUES) 
f01LMN=OlLMN.6.2aQS . $ FGASMN=GASMN*.035315 
PRINT 25,OlLMN,FOILMN,GASMN,FGASMN 
SMUM~~SMUMN+UILMN $ SMGMN=SMGMN+GASMN 
SXUM=SXOM+XOM $ SXGM~SXGM+XGM 

2C1l0 CONTINUE 
CA~L QUIPLOTlF,GAS,21,NP~AYS"1H.CUM.PR08.*,23H*~AS 

1 M.*) 
CA~L QutPLUT(F,O!L,21,NPLAYS,11H.CWM.PROd.*,23r1.uI~ 

1 M.*) 

PRlNT 20S 
~~5 fO~M_T(1~X,33HTOTAL H!~KEn MEAN RESOURCE VALuE~) 

fSMOMNaSMOMN.~.28q8 ~FSHGMN=SMGMN*.0353t5 

PRINT 25,SMOMN,FSMOMN,SMGMN,FSMGMN 

C RfSuURCES FkOM INDIVIDUAL PROSPECTS ARE SUMMEU 
C 

C 

VO 210 I:l,30Q!0 
2h) XN(I,;;QI 

C MQNrE CARLO SIMULATION PR£F0~hEO 
C 

UO ?30 lat,LlM 
'.50 (JIL.SU~I;;0. $ SURlSt(:0. 

00 ~20 J:l,NPLAVS 
~OHISK:SURlS~+OR1SK(J1 

CHANCE:.RANFCO) 

155 

220 

tb0 
1225 
230 

IF(CHANCE.GT.ORISK(J)) GO TO 220 
N=~ANF(O)*20 .+l.S 
UILSUM:OILSUM+UIL(N,J) 
CONT1NUE 
IF(SOR1SK.LT.0.01) GO TO 25b 
IJ:OILSUH*200./S~OM +1 
IF(IJ.GT.3000) 230,225 
)/,NlIJ'=)(NCIJ)+l 
CONTINUE 
CALL RANGE(LlM,1~0) 

RE5.- H 1LL. Cu. 

t<E:) ... MILL. cu. 

1bS 
OSkESrl1:0SR~S(2).2.·0SRES(3) $ FDSRE$(t)=OSRES(1)~~.28q& 
OSRES(101)=SMAXO $ FUSRE5(101)=SMA~O~6.28q8 
DO 235 1=2, HH'I 
OS~ESCI);R(I·\)*SXUM 12. 

235 rOSRES(I)DUSRES(1).6.2SQa 
00 2"111 1:;1,30010 XN(I) af2l. ........... .. 2Jb 

11·~ 24", 
00 ~b'" I:;l,l.IM 

SM!.. .0~S ..... . 
5 t1L. eJ 8 6 
St1L 087 
SML 088 
SML 089 
Sr-IL 0q~ 

SML 091 
SML 09~ 

SML Ql93 
SML 094 
Sf"iL 09'5 
SML. ~9E:! 

5 !'ll~ Q! 97 
SML 098 
SML 099 
SHL HlZ 
SML 1 ~ 1 
Sf-1!.. 102 
SML 1~3 

SML 1~4 

SnL 10'5 

SML 1 ~ ~ 
SnL 1.1')7 

SML t0e 
SML l~q 

51"l. 11 ~ 
SML 111 

51"IL t 12 
SML t 1.3 
St1L 114 
Sr1L 115 
Sr1L 1 16 
Si'lL 11 7 
5 fo1l 118 
5:1L 119 
S i" L.. t2e. 
SML , 21 
S r-\L 1~2 

SML 123 
SML 124 
SML 125 
Sl"lL 126 
5 t'tl. 127 
S~IL 128 
SMl. 129 
S rtll 13~ 

5 r·1L 131 
SMl esC' 
5 I'lL 133 
5ML 13~ 
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'175' ", 

180 

las 

190 

195 

21210 

205 

PROGRAM SlMULAT 7b/7b 

GASSUM;0. S SGRISK=0. . '00'250 'J. f,N'PLAVs-"'-;: '~" ..... , .. -..... . 
SGriISK:SGRISK+GRISK(J' 

SMI.. 135 
. S·~l·(" '1' 3 6 .. - .. -.- - . 

5 ~1I.,. 137 . 'CHANCE=RANf(O} .... 
IF(CHANCE.GT.GRltiK(J)' GO TO 250 
N:RAN.F(D)*20 .+1,5 

--SML 138 

~ASSUM~GASSUM+GAS(N,J) 
250 'CONT INUE·····--_· -.. , ... 

IF'SGRlSK.~T.0.01) GO TO 2b8 
IJ=GASSUM*200./SXGM +1 
IF(lJ.GT.3000)a~0,255 

255 xNtIJ)~XN(IJ)+l 
2e,0 CONTINUE 

C~~L#ANGE(Ll~,t00j . 
GSKES=GSRES(a)*2.~GSRES(3' $ FGSRf.S(1):GSRES(t)*.03S315 
GSRE5(101)=SMAXG $ FGSRES(101)~S~AXG*~~3531S 
DO 2b5 I=2,1~0 

GSREStl'=R(I-l)*SXGM/2~ 
265 fGSRES(I)= GSRES(Il*,035315 

. ~6e PRINT' 210 
210 FORMAT(30X,35H*** RISKED AND SUMMED RESOURCES ***] 

PR1NT 275 
215 FORMATl15X,1~HCUM. PR08.,2X,10HRISKEO U!L,2X,10HRISKEO GAS,2aX, 

11~HCUM. pROB.,aX,10HRISK~D OlL,iK,10HRISKED GAS) 
PR1NT 27b 

21 0 FORMAT(30X,fb HMIL.L. CU. METRES,!.l0X,16HNILL.CU. METRES) 
DOaS0 1=1,101 

28~ f(1)=I.D(I-ll/10~. 

PR1NT 2e5,(FCll,OSRES(I"GSRES(1),F(1+50),OSR€S(1+5~),GSRES(1+50), 
11 I: 1~ 50) . 

285 FORMAT(10X,F12,2,2FI2.0,20X,F12.2,2F12.0) 
PRINi i70' . ... . 
PRINT 2.86 

2B6 FO~MAT(30X,10HMILL. 88L.,Q~,8HB. C, F.,32X,10HMILL. BBL.,4X,8HB. C 
1. F.) 
PRINT2~5,(f(I"FOSRES(!1,FG5RES(1),F(I+501,FOSRE5(1~~0),FGSRESlI+ 

150),1=1,50) 
PRINT 290 

2q~ fO~MATC1H1) 

aq 4 
aqs 
9Q9 

CALL ~UIPLaT(OSRE5,F, 

1 •• ) 
CAI.L 

1.*) 
CA~L 

1.*J 
CA~L QUIPLOT(FGSRES,F,9Q,1,t7H*GAS.RES.-B.C.F,*,11H*CUM.PRQB.*) 
If(NPUNCH.EQ.1) 2Q4,999 
PUNCH 2q5,(OSRES(I),G5RES(1"J=1,1~0) 
fOHMAT (10G8.2) 
CCfNTINUE .. . . 
~TOP 

foND 

SML 139 
SMl 1£10' 
St1L 141 

····SHL·142 
SML 143 
$ML 144 
SMt.. 145 
5 t'lL 1 LI ~ 
SMl 1.47 

SML 148 
SML 14') 
SML 15~ 

SML 151 
SML 152 
St<il~ 153 
Sr'lL 154 
SML 155 
S~lL 156 
SML 157 

. SI~L , 5~ 
St'lL 1 S9 
SML 160 
SMI.. 161 
SML 1b2 
SML 1~3 

Sr1L 16lJ 
Sr-1L '.b5 
Stvll.. t66 
Si4L 1b7 
SML Ib8' 

Sr-ll 169 
Sr.,L 17 r;, 
S t1L 111 
SML 17? 
SML 173 
SMl. 1 'Ill 
SML ,. '7 S 
S~lL 176 
SML 177 
SI1L 1. 7 8 
SM!.. 179 
S!1L 160. 
S~1L 181 
SML 18~ 

Sf1L 183 
Sr';Lt 84 
SML ~8'5 

S~IL 286 
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SUBROUTINE CUMPROB UPT:l 

SUBROUTINE CUMPR06 
c 
C THIS SUBROUTINE READS IN STRINGS OF PROS. WEIGHTED VARIABLES ~ND UUTPUTS A 
C '2Q1VAl,:UE ClJM'~PfHlB~'D ISTR'I BUT ION FOREACH'STRltm-,-" -.- ......... -
C 

OIMENSIONOl(~0,20),D2(l0,20),Ar20l,~(20),Z(20 ,2~0' 
CO~lMON LA8E~(2,20),CPROB(20,21),XN(3000),XCUM(3000),R(1~1) 
00'100'1=1, n·-···--·- ,. -.. H •• • '- .... "-"'" ••• - ••••••• •••••••• .......- .... 

REA010,L, (Ol(I,J),02(I,J),J=1,~) 
10 fORMAT(I10,7Fl~.2",(8F10.a)) 

CMP'002 
C~lP 003 

PR1NT 11, (L.ABEL. (J, I), -'=1,2), (01 (l, J), J::l ,L.) 
11 fORMAT C5X,2A10,(10F10.3)' 

C 

. 'Cl<1P '00'~ 
CMP 00'5 
eMF (}!06 
C!~P 001 
CMP 00,s 

C IF FACTOR SINGLE VlLUEO ALGORITHM IS BYPASSED 
C 

IF~L.EQ.1) 15,17 
\5 00 1t> M=1,21 
1b CFRoeCI,M,=OlCI,l) 

GO TO 100 
"7 P R 1 N T 1 e , C02 ( I, J J , J= 1 , L) 
18 FORMAT(t9X,6HWEIGHT,10Ft0.31 

C 

eMP Ql0q 
CttlP Ii'll Q) 

C~!p 011 
CMP ell:? 
CMP 0113 
eMP 014 

C NOR~ALIZE THE FREQUENCy DISTRI8UTION 
C 

c 

AREA=0. $ L1=L-t 
DO 20 J=1,1.1· 

2~ AREA=AREA+(Ol(I,J+l).Ol(I,J'J*(D2Cl,J+l1+02(I,J)/2 
00 25 J C l,L. 

25 D2(I,J)=D2(I,J}/AREA 

C r'lP 015 
CMP ~lb 

C t'l P 01 7 
eMP 018 
eN? 019 

C FREQUENCY OlSTR18UTION OF 200 VAL.UES IS Na~ GENERATED 
c 

C 

00 30 J=l,Lt 
A(J):r02(I,J)-D2(I,J+I))/C01(I,J)-Ot(I,J+l)) 

30 ~(J)=D2(I,J'-A(Jl*Dl(I,J) 
liD 35 J=l,200 

35 ZC1,J)=D1CI,1)+(J-l'*CD1(!,L)-Dl(I,1))/199. 

CMP 0':0 
CMP 021 
eM? "'22 
eMP 023 
CI"IP 02!1 

C OlSTR1BUTION IS SPLIT INTO 20 PORTION6 OF E~UAL AREA 
C 

AR~A=0. $ M=l $ N=l CMP 025 
00 6~ J:l,lQ9 CMP 02& 
IF(Z(I,J+ll.GE.D1CI,N+1») 40 ,50 CMP 027 

~0 OEI.. TA=At N) • (Oitl, N+ 1) ,.; z (r~J)'* (Ol(l , N+O··'-Z(l ; J) f/f?'" + . Ct1P 028 
1 ArN+l'*CZ(1,J+l].OlCl,J+l')*(1(1,J+l)-Ol(I,N+\)'/2.+ CMP ~2q 
2 . BrN)~(Dl(I,N+1)~tCl~J))+B(N+l).(Z(I,J+l)-Ol(I,N+l') . CMP 030' 

N):N+t $ AREA:AREA+DEL. TA CMP 03t 
IF(AREA~GE.M/20.l 41,60 CMP 032 

41 AREA1~AREA-OELTAt.5*A(N-l)*(Dt(I,Nl*.2-ZlIfJ)**2) CMP 033 
l'ttfcN;;lf*tDirf,Nf~irr,-jjr"-$ M=M+l- '- .. .... '. 'CMP0Ja 
IF(AHEA1.GE.M/20.-.0S) 42,43 CMP 035 

42 CP~b8(I,M)=l(I,J).(Di(I,N).Z(!,J)'~(M/20,.,,05~AREA.DEL TAJI CMP 03& 
I (ARE A 1-AREA+OELTA) $ GO TO b0 CMP 037 

43 C P;<O Br 1, M) I; 0 1 (I, N l + (ZC I , J + 1 ) .;. 01 (1 , N n it (M 12 'I)'" - ~0S - A R tA 1) i ( A ~ E .A ... ARE A . Ctl) P . 038 . 
1 1 ) $ GOT 0 E> k'l C t'l P 0 3 q 

. ····50-ij'E~t A·=~aN-j·.·(i·(f~i+T,'+z·fi;jf)-"~·(i(f,·J+Tf;'i(r, Jf' 72 -,,'- .' ..... t~I'P' 04l'1 
2 8(N)~(ZCI,J+ll-Z(I,J~) $AREA=AREA+UE~T~ CMP 041 
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bS 

70 

SUBROUTINE CUMPROB 7bl70 OPT 1I 1 

.. - ...... " If(AHEA .• ~E.M/20. 3.55 ,60. 
55 M:M+l 

................ "" '" ... .. CnP. .. 0~t2. __ 

CPRQ6Jl,Ml~ Z CI,J )+( MI 20 .+DEl.. T A. A,REA) IDEL r A ~(Z (I, ~+ 1) -ZU, J)J 
60 CONTINUE 

CPR06(1,1)=OlCl,1) $ CPRQ8(f,21)=Dl(1,L) 
100 COr~TII"UE 

CMP !2l1.l3 
GM P 0114 
CMF 045 

... C~jP 046 

.15,50 .. t'c85 .. ".Cu~. PRO~. DATA __ IJ.l"ITPlJT rO.C.H~CK INPl)TPAJA ... 
C~IP CHI7 

PRINT 105 CMP 
105 FORMAT(20X,QSH15,50,68S% CUM. PROBe OUTPUT TO CHECK INPUT OATA,I, CMP 

1bX,10HCUM. PROB.,20X,3H85%,17X,3H5~X,17X,3H15%) CMP 
PRINT 110,((~ABEL(J,I),J=1,2),CPROB(I,4),CPROA(I,11),CPR08LI,18),1 CMP 

1=1,11J CMP 
110 FORMAT(lX,2A10,10X,F10.3,!0X,Fl~.3,t0X,F10.3) . CMP 

f<E lURN CMP 
ENU CMP 

048 
0/~ q 
05Vl 
051 
052 
053 
~51.1 

055 

PAGe: 2 
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SUBROUTINE RANGE 7&/70 OPT=l FTN 4.b+439 

c 
C THIS SUBROUTINE CONSTRUCTS A CUMU~ATIVE PROB OIST •. UF NN POINTS 
C "FRO~lA fREQU~NtVUtsTf<tt3L1TION-OF3000 'p-dINTS 

c 
COMMON LABEL(2,20),CPROB(20,21),XN(3000),XCUM(~~~0),R(101) 

XCUM (t) =XN (1 J 
Litf-s I ~ a, :3 ~-0" 

5 XCWM(I)-XCUM(X-t)+XN(I) 
00 6 !=1,NN 

o R(1):0. 
LiD leJ 1=1,3000 
M:XCUMCI)*NN/LIM+l. 

\0 R(M)=I/100.-NN •• 00001 
R(NN+1J=30. 

00 15 l=l,NN 
IF(R(I).EO.0.)15,20 

15 CONTINUE 
20 ~=J.+l 

OO-1J0I=K,I\jN 
IF(R(1).EG.0.) 25,40 

25 N=l 
27 IF(R(ltN).EQ.0.) 30,32 
30 N=N+l 

GO TO 27 
32 00 35 J = 1, N-
35 RCl+J-l)=R(I-l)+(RCl+N)-R(I-l1l*J/{N+l) 
4~ CONTINUE 

RETURN 
E~Ju 

RGE 11102 

RGE 0~3 

RGE'0~a 

RGE 005 
RGE 006 
RGE t?I~7 

Rr.1E 01,(jB 
RGE 00c) 
RGE "'HI 
RGE 011 
RGE f?ll? 
RGE (~13 

RGE 01tJ 
RI;E 015 
RGE ~i" 
R~E 01" 
PGE: 018 
Rt;F.: 01q 
RGE 020 
RGE 0)21 
RGE ~22 

RGE 023 
RGE 024 
RGE 025 
RGE 026 
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C'l2 
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PAY THICKNESS 
.3. __ ERA_G.!.lQJ!....lB.M __ El.1. __ ~ __________ . _ ... ____ ._. __ . _____ . __________ . __ ._ .... _ .. _~ ___ .. __ . _____ .. ___ . __ ,,_. __ . ___ ._ .. ___ .. ____ . _____ . ____ ._ .. _ ... __ . __ . ___ .. ________ ._ ... _____ . ___ . ___ .... ___ ._. __ ._ ... ______ ._ .... _._ .............. _ ...... ___ . __ _ 

POROSITY 
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1.1 PRESSURE 
. ! _~~~[R ~I~.R._.; __ ._._ "_ .. __ .. __________ . ________ . ___ . __ . __ ._ ... __ ._. _____ .. _____ . ______ . __ ._. ______ . ____ ..... _______ ._ .. __ .. _. ______ .. _____ ... _._. _____ . __ . _____ ..... __ . _________ .... _. 
GAS DEVIATION FACTOR 
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(;' ~_9_l.JBJ~_f._ .. _ .. _ .......... __ ...... _ .. _._._ ... _. _____ ._ .... __ .. ____ ._ .. ___ . ___ ........ _ ... __ .. __ . __ . __ .. _. __ .. _____ . _____ . __ . ______ .. _. ___ . ___ .... ___ . __ ... ____ . ______ . ____ ... __ ~_. __ ... ___________ . ___ .. _____ . ________ . _________ .. ______ . _____ .................. _. _____ ............ _ .. . 
THERM"L HlS10RV 

9 TRAP & SEAL 
',' TIMINr, 

FLIJSHT.NG 
:;; BLANK CARD 

_ .... _~ _I:-.. A .. c_~ ~ .~J .. F_~ ______ .... _ ... _. __ .. _ .... __ .. .... .. .. _ .... _ .. _ .. _ .. ________ .. __ ._ ... ____ ._. __ ... _____ . __ .. _._ ... _ ... _. ____ .. _ .... _____ ... ___ . ___ ._ .. _ ... ______ . _______ . _______ .. _________ ... _____________________ .... _______________ .. ____ .. _. __ .. ___ ..... _._ ......... __ ... ' _ ... ___ ... .. .. _.. . ... __ ._ .. ____ .. . 

. , ., 

3 30. 
3_ .• 1 
" .2 

r~ •. 
Iil. 

• 25 _ 
.35 

1 • 
.. t. 
.5 

, 230. 
. ._.!'-? ...--.. -

.5 
• - ' •• __ MO'·· ___ •• .." •••• ___ ••••••• ___ ,. •••• ,_, ____ • __ ,'..... • •••• _ 

• 7 

3 .1t'! ~. .15 1. ,,?3 0. 
_.' _ ... ,.~ ___ " _._~~ __ l_~ __ . _ .. __ .... __ .. _. ___ ... _0.,-._. ___ . __ . _ .. __ ~ __ .!l. 2 2 ___ ._ .. ~ ___ w ___ • __ .J~_ •. ___ . _ .. ____ ' __ ""_".'e" __ '_ •. !~._ .. _. ". _. ___ . _._ .. _~~ ____________ .. __ . ____ ._ .. __ ._ .. _,_._ ..... __ ._ ... __ .. _. __ . __ ._~ ______ . __ . ____ .. _ ._.~ _____ . _____ -' __ , ___ ._. __ 0 ___ • __ • _____ • _____ ••• __ ._. ___ "_. _ _ _, ••• _0" ,_.' __ ._. __ " •• __ • ___ '_ 

1 0 ~I?l 

1.. .75. 
1 1.1500. 
1 090. 
1 .9 

... ___ .... "'_.,_ ... _.l __ .. J ... ~ ... _ .. _ .. __ .. _ .... ___ ........... _ .... ___ .... __ ....... _. ____ . ____ .. _ .. ,,_._. _ .... _ ... _ ...... _ .. _ .. _ .. ___ . _______ .. ____ ... _____ .... ____ .. ______ .. _" __ "' __ " ___ ._ ..... ___ .. _._._ ... _ .. ______ --. ___ . __ .. ___________ .. ______ .. _ .. ______ .. ___ .. ___ . _._ ... _ ......... _ ......... _ .......... _ ......... _. _____ . ___ ._. 
EXISTENCE RISK 
~8 

85 
-" .. , . t • 

r 

.5 .7 • 7 1 • 
5'; TURTLFDOVE 

. 
3 100. 0. 200. 1. 30~. 0. , , 
3,1 ~. .25 t. .~ 0. 
3 ,is A~ .5 1. 1. 0, 
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SAMPLE PRINTOUT 



APPENDIX 2 - SAJ.lPLE PRINTOUT 
DOC I CPOMRXVA. SIML40;.,.s ••••• 1842,.02/03/T1,.,.LPCP 

._ 7000 SCOPE 2.1.3.205 MOD 0\~03/77 12~43.5a *. 02j03/77 17061 ___ ~ _.. ~ __ .. ' ___ " '_~_~~ __ "'". ~ _._ . _ ___'' _______ . ~ _.0- ___ ... __ . ___ . _____________ . _______ ~ ... ______ ... _ . __ . __ ._~ __ --_________ . -___ -._-- .. -_.- ---'-_'" - __ ~ ___ ..... _. __ . ___ .. _____ . _____ ~ ___ .. ___ . ____ . ___ ..... _ .. _____ .-'_. ____ . ____ . __ ._, ____________ .. _ . __ . __ ~ _ ..... _ 

SYSTEM BULLETIN 23 ~.~ '11 &116. USE .SYSBULL,LFN. OR ~SYSBULL. 3333333 
-' ••• _.- ••• ,.'.. • _." • - ._ "0 ••• - _ "_,,._ .•• __ ._ •• _ •••••• ., _ ..... _ •• _,., "_"._ •• " _,"'" ._., .," " •••• _ •• __ ._ •• _ •• __ • ___ • _,_. ___ ._ ••• ___ ..... _ ••• _. , ___ • _ •• _ •• ___ • , •• _____ ._ 

H~~MM~SS CPU SECONO ORIGIN 
. t B ~3CJ~-44··(')AO ~ ... -- . ···OJO·S···'VERSION-f0lOf2171~ ... - ... 
18:39.44 OAD~ DAD DOCUMENT NAME • SIML. .. t &~ 39·~~r4· 0-AD ~ .. - ·----·:ra-9--RE COR-C-S RE AD·~· - ... -.-.- -- ... -... -.---.--.-----

18~3q~46 00000~00aCVB; .SIMLCT10) 
. 1 a f 3CJ,. 4& 0001210,011 Joe f' ~COMMENT .... **. -. **. * .... * ... * •• * E. J • R XES Z **.-. ~**tir ** ... *** tirE XT352* tir.* *tirtir.·*-. * * ~.* ** **. 

18,39 ,4& 00000 011 JOB. -LIMIT(0) 181'39,.4& 00000~012L:OO~··-~FTNcst:.r· .--. .... .- .. -. ... .-.. - ........ ....-.- ..-....... - - .... -. -- .--.-- -.- ...... ---... -- .. -- ... . 

18.39.55 00000 860 USR' .845 CP SECONDS COMPILATION TIME " . a ~lq ~5· S ... -0 (2"~f00':86T-·ICfO~-'------ --;LG'd-~-·---·-·- .-.---.---- ----------~-.--.----------.--... ----.-- .------.---.. ---.' .---.---. ------ .... --.----------.--. __ . __ .-_ .. __ .. --.. -.-.--.... -- .. ' --'.-.- .. -... ---.. -.. ---.-..... 
18.39 51 121001210 983 eYB. LDbl~ ~ FLS REQUIRED TO LOAD. 0011670 aU,COG 
fa ~ 3·9 ~ 51 000·00~ 985 cva~· ·--·1:0603''; - E~·EClJT rOf.fH·rfTIlTEDOS ~ EX p-.--
18.39 57 00000 985 USR. FORTRAN LIBRARY 401 18/12/75 f 8 '.4 0: 0121 ·021 0 0 2 ~59-5 ---USR ~--.. -·--·····-----·-STOP- . -.- .. -.-. -. -.-- -- ... ---.. -.-... -... .... -.-.---.. ---.--- -.. ... . 

i8' 40 00 00002'595 USR' 1.&1~ CP SECONDS EXECUTION TIME 
~ ·-·1-8-~4-0 :21 0·-0"000 2 ~ -s 9b--c',re~ - ... --.- - ... --.--- .. -. ----... -..... -.... -.--.. . ..... -_ .. -.---.-.-- ........ '_.-... --------.. ---.-.--.-- .-. --'.- . 

i8~40,.00 0000.2 f 59' cve~ LDMRXVA 5.725 BLOCKS 
lS~40,.00 0~002,5q., cve~ ·DFILEVA .. -0.I;2-&I,l" BLOCKS 
18~4~,00 00002~597 cYe~ OUTPUT . 18,641 BLOCKS 
16:04°1'00 00002 f 598CYB;' .. -- ·SC050 ~. 00·0(1145 sCILe ··SWAPS 
1S.40.00 00002.598 CYB • 
. f 8 ' •. 40 ~00-0 0~r0 2·~· 59 8- '"cV-B~· .- .. ----.-. -.--- .. -JO-rf ._--.-.- --... - .. -- -... -.---.. -.- .... -. -··2~-~-9·q·---S-EC-··--··-·--··-----····--- ·T~-083--$--··---·--·----·-··--··----·-------·---·----._ ... -...... --.----.... --.-.-

18;40,00 00002~5q8 eye: USR 1.982 SEC 
18.40.00 000 02 ~ 59 scye ~ ·URC-· . - -l~7" 0---··5S-· - - --- ·-CJ!~72 5 -··S·-·· ---- .- .. ----.---.. ..--- ...... - . 

18~40~00 00002~5q9.~VB.~. SCM 43.821 KW.SEC 0.3&5 $ 
18j140,.I?H'J 00002,.599 CYB:o···-·--RMS - -.... - -.. --·---·0:-0fS·---M\ilSEC- -0~-(;i~,.r-···s·-··-·---·---·-·--

1S.40 00 00002.599 CYB. 1/0 0.~30 MW 0.050 5 
··1 8:4 0~0 0·{fl~"002~5·49-t:Y·B·~·-· ·-------------,.-01:4"C---·-·· -.- .. -.. ------.- ... -·----·--5 :3-3',.----·"5S- -.. -.... -.--.---.. ---- --2~-~i3·--·$--····_·-·--'-------------'--'-·-----'- -.----.---.. -... -.'- .. -.-... -............. -

~: ~ ~~ ~:: ~:::i~~~: .~~~~-.. .. --~j ~E'-·- ~ ~:.~-~.~ /SEC· 
18.40.00 00002.600 CYB. CHARGE 

. . . ." 

" 

'-1,1 

" , . 

; ; 

.:: 

., 

,\ 

~"'" ••••• ,.- • '" -.--'_ •• -". • '-"_"'_'_. ___ •• ' --•• ~----.~ .... ~._. __ ... ,. ____ •• __ •• - _ , ... -.-. ,.,_ •.••• _.- - •• _.--- -- "--.,~ ." •• _.~_,-_ ••• - •••• _ "'~"-. .. ' _.. _,,~ ,~ ....... ~. ___ , 'P • , •• __ ., __ •• _" •• _p," '~"" __ ._. _ ,_ • __ ••••• _~_~ ___ ... ___ p ••• __ , __ " ... _ •• ___ • ______ •• ___ ._ .... _ .... __ ._. __ ~. __ w_ ,._,~_. ___ -_., ___ . _____ .. ___ ' ", __ p' •• ,_ •• " ••• _ •••• ' ___ ~_.~_ _ • _.' "_ ... " ' •••••• _ .... '" 
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PROGRAM SIMULAT PAGE 1 

. " .............. t....... ....~.- ... : "- '.-' ..... --- .. -~~O.~B.!.t1 .. ~J~Il.~ .. ~.!.J.tNJ~Jll, .. g,!J.!r::» UT.-,.~J).~.~J!I.IAP.~.l\.!lJt!.tl~Jl.!t .......... _._. ___ .. __ .",. . _. __ ._~X. ~_.0.~U. __ ........ _ ... ___ ..... _ ... ___ ....... ___ ... _____ ... _. ___ ..... . c 
C SIMULAT CONVERTS STRINGS OF WEIGHTED VALUES 'OR FACTORS IN REe, OJL .~ GAS 
C'V tiC UM E' Fir) RM UtA E -'INfo . "CUM:'" P ROB: '-01 S T'RI iHi 'floNS"'FO R"'RE s'O"u'R 'C'E s'-f~f iN D'X V'f6'fAL .. · .. · ..... 
C PROSPECTS, EXISTENCE RtSKS.AND ADOS DISTRISiSU5ING MONTE CARLO SIMULATION 
t· TO" PRODuce' t 'UM :. "p RO B:-- 'efts" R I s'il' '0'':'' 'RE'SOU RC ES' "F 0 RA ...... cfR 0 [fP"··O-F·-·Pffcfs",fE t .. t·s·~ ............. . 
C EXISTENCE RISK FACTORS ARE ASSUMED INDEPENDENT' PROGRAM PROSAOD ~UST BE USED ........ -......... ........ .. . ........ _ ..... _--_. ... .... ..............- -. - ..... - --_ ........ -.. - .... - ... - ........ _ ... _.- - ... _ ... _ .... _-_ ........ --........ -- ...... ~ .. -_ .. _ .... _ .... _ ..... _ ... -- .. _ .......... -..... __ ... -_._ ..... _ .. _._-- ........ -_._ .. _ .... _ .... _- ............... - -".-.-"-,,.--......... - ............ _.,,-' ... . ....... -"'- . 

C IN CONJUNCTION WITH SIMULAT TO ADD RESOURCES FRQ~ A GROUP OF PROSPECTS WHEN 
C:~9~re.)(I~T~.NC.ER .. ISI( .. FACTO~~_ .. A~E .. T.A.I<~N A~. OEP.~NDENT F.~9~.~~ .. C!sf~~T .. !O.P .. R_OS.P.~ .. ~J~ ............. _ c 

5 

UI 

01 MENSI ON.r! T.LEC2~ l. EC10 .. 1',PU. C~l ,.23) .GA~.( 2J , 23)., .. ~.I S .. ~J2.3',PRl ~K (23 .. ~I~ J'I0.2 ...... .. 
1,.GRISK(23),QSRESC101),FOSRESC101),GSRES(101,.FGSRES(101), SIM 003 

. . ....... - .... .......... -.. -'-- ...... ~ .. ~ ~}( Q.J.~:U.L~l~ QJ~ll..L~AX 1!..1..~.3J .... !1 I..N.~ttaJ.J .... -. __ . __ ... "_ .... _ .. __ .. __ ._ .. __ . _._. __ .. "._._ ... _ .. _ ... _._. ----.. ~llL0..0JL ... __ ._ ... __ ... ____ . ___ .. _ .... _._ .. "._ ... . 
COMMON LA8ELC2,20),CPROB(20.20',XN(~00),XCUM(500),RC101' 51~ 005 

1~ 

25 

30 

3S 

'H! 

50 

55 

c: 
c ''IF NPUNCH • 1, CARO'bE"c'K"OF" SUMME"O'CUM:·i'RO·S·. OISTRIB.·-fS ·PRCibuCEO. 
c 

c 
c 
c 

RE·AO t ~NPUN"CH .. -...-.... .... .. -....... .. _ ...... ·-·"·"·sIM ··0,06 
1 ~ q_~ .. t1A:"!JJ.2J....._ .. _ ... _ ...... "'_" . __ ....... _ .... ___ ....... __ ....... ..___....... . ... __ ._ .. _....... _.,, ___ . ___ ..... ......5 1~._0 ~t7 .... _ .. _. ___ " ___ .... _. __ .... _ ......... __ ........... '" .............. . 

NPLAVS IS NO. OF PROSPECTS TO BE SUMMED 
. ...... ........ . .... ..... ......................... -... - ........ .. 

.REAO,,~~LAVS.... .... _.. SI M 00.8 
READ 2,CCLABELCJ,I),J a l.2),rat,20' SIM 00q 

.2 FOR MAT C 2 A 10) ' .. _ ~J .. ~ __ ~J~ __ .. _ .... _. __ ._ ... __ .... ___ .......... .. .... .... . 5'M·O··~.fN .,,-:-$--- SMGMNi0: .. · .. -... -""'- "-S"-"·--CYMr.20I2f0 ~"·s- SiOMI~':-"'i-'s X-GMi0.-""'-· S 1M", 11 . ....... .. 
c 
c 
c 

·Llf.1 . CONT'ROL,SMA)(l MUM' ·NO~····OF 'C'OMPUTAlfoNS'''lN . S IMI]LATlbN"'-"'''-- ... 

. tfO'~00'Kif-f~ NP"LAYS -....... . ... .... ' ......... -.. -.-....... ..... 5 I M 1i'l12 

.. . .-' .~~_~R .. ~ .. ,JJlr~~. L!J .• J.. .... !_, .. ~. , .... _._ .. --...... -.. -.. _. __ .- .... __ ._ . __ .. _ ..... __ ....... _ ......... _ .. _ ......... _ ..... _ .. _ .... , ... _ ... _ ........... _~_1~:..._!' .. 11._ .......... ___ ... _._ .... _._ ... __ 
4 FORMATC8A10' SIM 014 

PRINT S.CTITLE(I),I~1.8l SIM "'15 
5 Ft)R MA T "(30)( ,8 AUn'S I'M''''. ~ 1"{; "-. 

C~hL._ C~MP'~9.BJJ~gt......._._ .... _........... . .... ~J .. ~.0 t 7 c 
...... ~ .. MAle •..... ~ ... M I~ •... R J.S.9.u~.~ .~ ... ~ ~~_~~_~ _ ... ~ R..~ .. ~Q M.~.lJ .. ~.;Q_~~pc~.~ ~Jg .. ~.~ 

C 
MING(KK),CP ROBCt,l)tCPROBC2,11IlrCPROSC3,1)tCPROB(4,l'IIrCl-CPROBC5,20 SIM 018 

t" *CPROe ('7, 1)*35 .3*i14~-'3·+tPRtiBT8 ,'1' fiCPROBCq ~20j I CPROBC i 0, 20f ... ' ...... S I M 01 q 
MAXG~KK).CPROe(1,20'.CPROBC2,~0l*CPROBC3,2C'*CPROB(~,20)*Cl.CPROec SIM 020 

f 5 ~ 1 ,,).,.C 'PR 0 B (7, 2 '" , .s 2 C1J ~ * {i4 : 73'+ CP ROB ( 8 , 2 0l ) 11 4 • 131 C P -R 0 B'C q, 1 . , i CPR 0 S I M 1i'l2 1 
.... ~B. ttC!J Jj1 __ ... _ ............. -.- .......... .... '" " __ ". __ ............. _ .... ___ .......... ____ ... '" ..... ' ... _. __ . ___ . ____ ............. __ .......... _ .............. _._SJJ:L_~.?L __ ......... _ .. _ .. ___ ... . 

MAXOCKK).CPROB(1,20'*CPRO~(2,20'.CPROB(3,20)*CPROBC4,20'.Ct-CPROBC SIM 02~ 
15.1 ".ePR06(6,20'/CPROBCtl,1 l SIM 024 

MINO(I(I()riCPRdBC1,T'-.CF'FfOB '(2" ,'f, *e'PRoBt 3,t) .C PR dB '( 4,n *Tl~CPROBC 5,20' SIM"025 
1))*CPR08C6,1)/CPROBC11.~0) SIM 02~ 
o tL (1. KK) liMY NO (1<10"$ 0 t CC 2 f~ 1<1(, -MAX 0(1(10" . ····S 1M 02t' 
GAStl.KI().MING(Kk) $ GASC~l.KK).MAXGCKK) SIM 028 

.......... ·--'M·AX"SQi;;rAX50+tfAX(fCKk ,'-'f . M"H·istfiMIN·SO"'.M f~f(f('K Kf-·"· -...-._--.-- '-'" .. ' .... -..... "·-""-'S-IM··02 tf···--"··-"·_- .. '-- ... -.......... -........... '" ...... .. 
MAXSGIMAXSG+MAXG(I(K' S MINSGaMINSG+MINGCKK) SIM 03~ 
00' 10"'I-l,500 .. -.---. ··-··Snr03f .... · 

\0 XNCI)a0. SIM 03~ 
Q'M i 0'.--'S· ·OILMN.0~·· $ G"SMN.~. $' )(OMa0~'!" ")(GM".~f. ....... ·sr,.r·(;j·~·3"'-" 

c 
c ·sc"AI·r~;jG-"rS"UsEtf·T-O·GTVE-"'·"-Ffi"fn;E·"'r5F··-50Qf"VATuEf '~iH fC"H-·"Sf:rouCO·····COVEFr·M 05,.-""V1[u[5--"·"·"-- - _ .... - - ........... ... 
C OUTPUT FROM SIMULATION~ 

.... -.- ... ---~-,.--.... "---.. --.------.... -.--.-.-.- ... ' ."_.--- ........... "---.-. -.-.. ---._--.. ---- .. -'-._--"-. -" ... "_." 

I 

--I 

, J 

I : ~ 

, . . , 

~, ( 
. i 

-'1 .', 

·,Ii" 
• .'1.; 

.:1' 

S 1 

s ; 
'i5 
r' ,.dl 

.' .. ~" 



~ .: 

PROGRAM SIMUI,.AT 1&11& • FTN 4.4+R401 
I PAGE 

I 
-~ 

l C : .. '''-'' .. --., -.... "', '-"'- "'-"--- "-,.--'-'-S-C"ACE'fit'prfOB"(f;" 'n~T*'c PRo dB-12-;TaT*tpAblff3;·r8y.t-PFHnfr4-~' fa' * (f~-tf'-ROB(5-;-'-sI M-0-:f4 --"-"'-- -_ .. -_.-. -------------. "--' ... , '--' _.-."' ........ -...... ,_. __ ._ ....... --... _._., ;1 

&0.1 1te"*CPROBC6,18l/CPROBC11.18, . 3tM 035 d 

65 

70 

75 

80 

85 

90 

105 

110 

c 
"IF CSCAL;Ef~EQ.0·~l GO'TOf? .. '.. .' .... , '---'_·s .. t M'''0'~f6'''''-'--'-'-'''' .) 

c· ~ONTECA~CO SIMUL~'lONPREFOR~ED 
C 

. 001'"4-- r.Y;"LI M .... "'- . -'51" M'", 3" .-
00 12 J·t.11 SIM 038 
IJ.~ANF~D~*20+1 "SI~'0jq 
IF(II~GT.20) 11-20 SIM 040 

12 F CJ, -CpROB (J,1 I l "'-'S'I"M'0'4T "", 
1 Q - F c1 ) * F( 21 * F C:3 , * F t 4 , • 't1~ FrS') * F (6, IF C1 U I SeA L e: 1 * 200 . . '. S I M (')4 2 .......... ,.- -- .-" ... - ". , -' -"Q'~·-QM-+I'Q-· ---- --.-",.'-- ... '-"" -'._" "" ...... " ... --... -"."" .-.-." -.. ""0'''''-- .... "."_ .. ,,. '-'-".'-" -, •.. "" ,-...... _ .... " '''''-'--'·''''''''----'--'--'51-;;;-'043--''--- '-- .. -.---. --._."_ .. _,,.-_ .. ' .... "-'-",.. . ... " --."-- ,-.... ,"'" ...... 
IF(IQ:~T.l) lQ·l 51M 044 
IF'( !Q:G·T.'500) f4,f3 ' ... SI"M--04 i;--" 

13 XN(tQ'.~N(IQ)+l StM 04~ 
"f4 )(OMliQM·.SCALE fi200:)l1M'--j --;:XOMliYO'Mt6 .'2-898'" ........ "'. '--., ·-·-·SIM-·~lfl-.. -· '."' .. ,-

CALL R~NGE(LIM,20] 81M ~48 ..... , .. -'0'0'--15 ~IBI;"Icr"-- ." .......... - , .. _ ...... " .. -" .... - "_ .......... '.-.... " .............. '''''''''''''",'' .......... -, ............. "-'_-"-" .. -. "'-'-"'-"'g"r;if'''''c'ilfcf'-'-' " .. ",-,-.--".-.-.-,--."-",-,.,------",,,-.. _ ' .... "'" ... , 
15 OIL(I+1,KK).RCI).SCALE1*.S 81M 050 
. ··Q~h0. . 'S I M'0SC-

00 1~ t'1,S~0 51M ~52 
i 6 )( N (I ) -0 • 'S I M '",~.'. 
11 SCALE2.CPROBC1,181*CPROB(2,18l.CPROB(3,18'*CPR08(4,18l*rl-CPROB(S, SIM ~S4 
. -TnOl.CPlrOB(1,T8)'. S20~1t'C i~l~1 :!+'C-PR'OB'T8~- nnf/14"~"31CPRbB r~-;"t8") j'-"'''''---'S-lM--ra5"!f'-

2CPROBr10,181 S1M 056 
IF (S'CALE2.EQ~0.T'2l,18 "'snr cas'7 

ta 00 21 I-1,LtM 3tM 058 
", 00 19 Jri1,10 8'lM '05Q 

lI I RANFCO).20+1 81M 06~ 
.. ···IF-(rl:GT~'2(;fr''lI.'20' "- .'-" - "., .. - ,- ..... -.. -..... _ ... __ .. --,-. ··'SIM""-~fb-r-·· .... ·"·--·-·· .. '···---' .. ·--' .. -'··' , 
,q F(J'.~PR08(J,II' SIM 062 

IQ~F(1)*F(a}iF1JJ~F(4~*~{.F(S]r*FC7).52~.*(r4~13+F(8)'Ill.73/FCQ)/SIM 063 
1FC1~)/SCALE~*~00 81M 064 

QMliClr-i+ICl 'SIM0'6S 
IF(IQ:~T.l) IQD! 5IM 0&~ 
IF(IQ':'G'f~50Qf)21~tCf .- ',.....- "'--'-..... -., ""'-51"1"0&'7"'--'· 

20 XN(lQ'.XN(ICl)¥l SIM 0&8 
21 XGMaQM*SC ALE2/200./LIM ~ F~GM=XGM*.0!531S StM0~Q 

CALL ~ANGECLIM,20] 51M 070 
00 l~ I~1,1Q SIM )11 

22 GASCJ+1,KK).RC1'.SC ALE2*.S 51M ~72 
'2"3"p·FnN"2"j~·-·'·---·-"'"'''·''-''·'''''' ....... ', .. ''"5tW-0·7:f ".--... - ... -" .. - .. _," ., ,-... . 

24 FOR~ATC10~,2qHUNRISKED MEAN RESOURCE VALUES' 51M 01a 
PRINT 25, XOM,F~OM, XGM,FXGM .. 'snr '015 ,. 

25 FORMAT(10X,45HMEAN REt. OIL RE5.-MILL,CU.METRES._MILLION eeL,I, 51M 016 
f 30 X • F; 0 ~ 3,5 X, F 1"0 ~ 3, I , . .. .. ·S 1M' 07'7' 
210X.47HMEAN REC.GAS RES~.MILL~CU.METRES. .BI~~!ON CF,I, 51M 018 

. ". . ". '. .. '~-3'~ X ~ -p", 0 ~ 3-;'5 i'; F r~ ~'-3'; -- . _ ..... --... "., '"' ".. .. '''''-, '" ........... '" "'--".' "SI'M"-~ff(:r'"'"" ... - ....... --... -,,,-. , '"'-".. '".. .. 
00 2& I w1,21 SIM ~8~ 

2~ F~11.i~0~.t/~0. tIM 081 
PRINT 21 ,(Fe! ),OILtI.KK],GAS(I,~K).I.l,21]. .... 51M ~82 

27 fORMAT (1X,qHCUMePROB~, 2~,1'7HUNRISI<EORE$DURC:E./.12X,3HOIL..1X, 5IM'083 
.. "'."-' . '.- ., ........ ,,_J 1!:!.~.~.~. 1._._.... ...",..~~J~ ,.1ft ~ .. ~._~ .. .2~)( ]..1...._.:., ......... ,_" ''' __ .. ___ . __ .. '" ... ,_ ..... __ .. _ .. ___ .. _ .. __ ._ ... ~.!~ __ ~.~_4. __ .. , .. , . __ ,,_'" .. ,, ___ .. _,, __ ....... '" c 

C THEEXI~TENCERISK FACTORS FOR A PROSPECT ARE INPUT ANO COMPOUNDED 

i 

1'1 I 
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PROGRAM SIMULA.T 1~/76 OPT IJ 1 PAGE 3 

-- ___ . ____ . _____ . ___ .~ t ~_.~ __ . ___ .". _._. __ . ., _. __ ._ ... __ . __ .~ _____ .. ______ . _ .. _. ___ .. __ . __ . ______ ". ________ . ____ . ________ .. __ . _________ . _____ . _______ . __________ . ______ -. ___ . __ . __ .... ____ ._ _. __ . __________________ .-._ ." .. _____ . ____ ._ ..... ___ . ____ .. _ ... __ .. ____ .. __ _ 
READ 4, (TtTLECI) pI1l9,16' 81M 085 
READ 1,NRISK. . '. . . . SIM 086 -.------ --··------·R-EAo-"j 2---.-1fffsK-rf)-~-f.·i-~-~,Hrfs-K-'--·---------·· --- ----.----.-----.--.- -.---------.--,,--------------... --,,- --·_·S-fM'-·-0S-"----· -.... -----------------_.---.. -.-- .. ----,,---,,------ ------ -- ---" -.,,--- .... --------."-"." --" .... --." 

32 FORMAT(8F10~3' 81M 0~B 120-' ----- .. -- . .-.. --- ... -----·ORls·K·(K~·j·aFn-sKrfr---i- .. -G-RtsTf(Rlff.·RI·SK(if··-·--· .. ·-----·-.. ·--.. ·-.... ·-· .. ·---·--------.. ·-s-])r-iaq-·----------.... "----- .. -----------,, .. ,,-- .. ----- " -.,,----. -.. --,,---."-' -- -.. --
. ____ ._ _ _ _._ .. _...._. ________________ .. __ . ___ }IJN...Bl~~.,J:.I: 31_.r!Q.. __ IQ..._~~_ ... __ . _______ ._ .. ____ .... ______________ . ______ . __ . __ . __________ . __ . ____ . _____ ._._ S l M 09_0. .. _____ . _______ . __________ . ____ ... ______ ._._. ___ ._ ... ______ ,, ____ ._ 

00 33 I=3,NRISK SIM 091 
ORISKrKK).ORISK.CKK).RISK(I) SIM 092 --'-:3":f GRIS k-~r 'K-j(j . miilfI -S-if{KKf~;Fffs IffiI - . "--- "- -.. --- -. ------.----.-- .. -----.-- ----....---------" ----- --.. -------.-- ·----·---sl"M-- 0 93--------- ---' -.. ----. -- "---------.--.- -- ..... -.- -- . - --. -.- ------ --.-

34 PRINT 5,(TITLE(I),ID9,1&) . .. ___ '. _ . '.' ' ... _ .. SIM 094 --"--'- -'-PFfIN-tj-~f~ 'c (LA BEL fj~-i"+1T'--, JaT;'ir;--R I Stfc f'-;1.i~-N-FfisKT -.-----.-.-------------.-----.. --SfM 095---·--------·------- ------------.---- -- ----.-
1~5 

_ .. _____ ,, _______ . ______________________ ._ .~_~ __ fQ.~ __ t1 ~!.l~~L~_A._IJtl1..l~ .. lt ___ ._. ______ . _________ . _________ .. _ .. ______ . _______ .. ______ .ll~Ja~ _________ . ______ " __ . ________ .. _. __ .. _._. ___________________ . __ . ___ ._._ 
OILMNeXOM*ORISKCKKl ! GASMNaXGM*GRISKCKKl SIM 0q7 

........ ______ ._~~J_~I __ .~~ _,_p_~I __ ~~C~~J __ ,_GR..l_S-'ii~~.L __________ ... ____ ._. ___ .. ____ .. _______ .. ___________ .. ___ . _____ .. __________ .... ___ §.l_t1 __ 0~_a_. _________________ .. ___ .... ______ ._. ________ ._ .... ___ .... 
130 36 FORMATC10X,alHOIL EXISTENCE RISK IS,F10.4,/, 81M 099 

1 10~ 21HGAS EXISTENCE RISK tS,F10.4) SIM 100 
. -----... _.--- . --.... -- ---- ._---. -- --- ---- ----,---- - - - ------ ---- _ .. _--. ------_. -------_ .. --- .... _--------_._------- ... --.. _--- ---------------- -'-"-- ------_ .. ------------_ .. ---- .. _------------------- ..... - _.----- ------------- ._----._--_ ..... - . --_ .. - - -- --- - - -- - ---- . 

PP.INT !1 SIM UH 
__ . _____ ..... __ . _______ ·~J ___ E.Q~!'1A:rJ_t.~_~.'-~I.tU~.~_§.!_EQ ___ ~~M':L_RliQ.~.ft~_E __ \(~1._Y.;_§l ____ .. ________________________ . ___ .. ___ .. ______ ~_t~_1~~_. __ ... ________ .. _____________ . ____ . ___ . _______ . __________ ...... __ . __ ... ___ . _____ . _._ .. 

FOILMNaOILMN*6.2898 , FGASMNaGASMN*.03531S SIM 103 
135 PRINT ~~.OILMN,FOILMN~GASMN,FGA5MN SIM 104 

·S-M(jMN=-st:f(fMN+-CffL.M~I- -S"·SMGMN·:i-S-M·Gt·1"N+ GfSM-N-------- --- .. ----------- --.-.. '- ... -.-- ---.-- ............ -- --------sIM-T0s-------------·---------- -------.-.... -- .. -----
__ ~~ __ q~II_~_~ q_~:+'~_OM. __ ~ .. __ § ~_G_!1~_§~~_M.+ ~G_~~_ ... __ .. _____ ... . ____ . ______________ . _______________________ . _____ SJ..M. __ J.~~ __ . ________ . _______ .. ___ .... ________._ 

DO 45 1-1,20 SIM 107 
___ ___ __________ _ ___ 4 __ 5 ... 9J...L.J1!Mt!1 QJ.b __ U __ ,!_~.Lt~ I kO_~l,_~~JJ _!.,_~ __ .. _____ .. _______ .. ______ .... _________ . ______ ~_ . _________ s 11!_1~~ _____ .. ___________ . ___ . _____ ... _________________ .. __________ .. __ ._~ ... __ . ______ ._ ... __ _ 

140 00 55 1-1,20 SIM 10q 
55 G4SCI.KK).(GAStt,KK)+GASCI+t,~K" •• S SIM il~ ·-2 ~0"i:tfNTINUt--------··--- .. --- .... -- --..... ------ ..... -- .-- .. ------... -.. --------.- .. --. . .. -- .. -.- ... ---... ---- ---- ----- ----·------·sIM"---iTf-----------· .. ----·-· .. -··-.. ·-·- .-. --'---' ----------

c _ .... -. '. _. _ .. __ .' _., ___ .,_ . __ .. -• • ·.·_h_..-.p . __ ,,, __ •. ___ ~. __ ,~ ___ • ___ "'-"' __ , ._ ....... - .. _. .." ._.~._"_ ._. _ ...... ____ . _____ '_, _____ ._._" __ . _. ___ • ____ ._. ___ ..• _R ._. __ ••• _._ •••• _ ••• __ , __ ~_~_ ...... __ ._." __ •• __ • ~ ___ •• __ •• __ • _____ .... __ .' ••• __ ._ •• _ •• _ ••• ___ • "" ____ • ____ .1 ___ . ____ .. __ .. _. ____ ."_" _ .. '_.'" .. ,_.' ". ' __ " _" ,_ .. _ ... _ _ ,.__ _ __ ... . 

C CARDS WITH A IN COL. MM ARE OPTIONAL AND ARE USED IF LINE PRINTER PLOTS REQO. 
145 CALL QUIPLOT(F,GAS 21,NPLAYS,11H*CUM.PROB.*,23H*GAS RES.~MILL. CU. SMLA 1~ -. --- .. -.-..... --- .. - -- _ ....... -... - .... ---_ ... - .. --------------_ ... _- -_ ....... _---_ .. - .... -... _-----_._---.,------ -_ .... -----_.---... __ . __ .--_ .. _-------- .. ----- .. _-----_ ... _---.---------.----. _ .. --.... _--.- ... ---_ ... -._----.-_._------- ---------"'.---<>------- --._- .---. -"_._- ---- .. _-_ .. 

150· 

155 

1 M •• ) ., . SMI..._A it 
CALL QUIPLOTCF,OIL,21,NPLAY8,!lH.CUM.PROB.*,23H*OIL RES.-MILL. CU. S~LA 20 1···· M~ * f·' .. -- -----.- --.--- ---. -- .--. --- ... ---- -... --------- .. -------- --- -.-. -. -'. --- --- .--- ------ ----- -------SM"[ A--"2-1 -- ----- --"".--.------------- .. 

C 
--p~frN·T--205- -.-.-------. --- ---------- .. ------ ... -----.----------- ----- ------ .. --------- ---- - -- ... -... - .... - ---------51 M-ffa .--- -----.----- -- ----- .. --------- ----. 

205 FORMAT(t0~,33HTOTAL RISKED MEAN ~ESOURCE VALUES) 8IM 113 -- .. ----.. - .. ---FS"MOt.,-~r.slfO-t.; N·*~ .. ;-2acfa---$-F-sMtH.;~fi:-s MG~I,r.-;-0353rS----·- .. --· --------------... ----. --------------------- ----s·IMf.l .. 4----·-·---------------.. -- .. -----.. ----------- ------ .. ----- .. --- .. -.- ... -- ---

.. ·C 
c 
c 

PR.1 ~! __ 2_?! SMOM_~, FSM9~~ ,~MG~N,f~_M-G.~_N________ 5_1 M 11 ~ 

RESOURCES FROM I~DIVIDUAL PROSPECTS ARE SUMMEO 

00 21~ 1-1,500 SIM 116 -- .. --- "-' .... ------.- ----------- -.--- .. ---------· .. -2·f'0-·-- --xN--frf'iil-~f-'--- -----------------.... ----.------- .. -- .. ------.----------------------.--.---- ----.-.----.. --.--------.- ---·-----r--r ----- ... -.-.---- --- --. ------S-t-Mt-f·f---------------·-------·-- .. -.. -------.-------. 
c . \ 

. C ·····MO~ITE·CA~t.:.O-SlMULATlO-N .. ---PR-EFO-Rl,1ED--------- -- .........--------,-.---------- .. -.. --- .. ------------ ------- .. ------ ..... - . 

c ..... DO--2l~--Tj r;l:IM-···-·----···-· ..... --.. --- ... ------ -... --- .... ------------- .. -. --- -'--. . - ------------ ... -------SIR--f 1'8- ---- ...... -... -- .. ---.- -.------- ..... -- -. - ... --- -- .. - . 
OlLSUMa0. $ SORISK.0~ SIM 119 "'--'-- .. ,-- - -.------.'--'- ----. trc;-a-'2 0-·r.T;-~;.rf'-C AyS----.-.-------.----------.. --. -.-----.... -. ------------.--- - .. ------.-----.. '-' -----··--s-iMnT----·-------.. ---··- ----.... --.. - .. --.. -----... -------.-. -------... --.---- ---------.---- .. ".- ... -

165 . SQRtSK=SQRISK+ORISKeJ' 5IM 121 .. - - - .... -.. -CH-A-NtEilR A NF' (01"- ---------.. - -------- .------ --- ....... --- --.-----.-. ..- --.----..- -- ---.- ------- ......... -- -- ----Sf~.r- f2-2'--- .. -.------.. -. --- ----------.. -. -- .... --- .. 
IF(CHANCE~cr~.ORISK(J)' GO TO 220 SIM 123 . ----- --t.fi----R-n~FTDf .-20-:. r-------------------------.---------... -.---------.... ..------------- .. -. --- -- - ·----------·--SnCralf·-·-·- --.-------------.------- ------ -.- -- .. -'''-''- - -
IF eN. G T ~ 2121 r N. 2 0 . . . '. . . S 1M 125 ____ . _____ .... ________ .. ___ .... _ .. __ .... --. -- -... -----T70 .... --.. _ .. -.- ·--·----·-1ff"CSLfMicfiL5Uf.f.tffCnr,-Jf· .--.... ------------ -.-- -.------------. -. ------ .. -----------·---------·5 I M \2&---

.._. ___ . .__?~ 0.~.~~! ~~.~~ ____ . ______ ... __ . ___________ .______ . . . ________ _""_' ______. ____ ._ .. _____________ ____ ~J~ __ J ?t. __ .. ________ . _________ . ____ ... __ . ___________ . ___ .. ___ ... 



76/76 OPT I 1 FTN 4.4+R401 PAGE 4 

IF(SORlSK.LT.~.01) GO TO 236 -. ---.--,----'--'-----"---'---'.---'---'------------lJilOrrS-Offif0-0-;-lSYO M '+1----.... - .. -'-----.----... -.-. . 

IF(IJoGT.500 l 230,225 aIM 130 : "'1 715'" ..... , "'-"- -- --'---t2S-'X N-CTJ~'i~W(-rJ) -+' r----------- --.--.------- .. -,----, ----------- -.. ---.- ,-.----------------- ... ,----,-., ---, --.---- ---- ----'''.---'5 l-W-Y3r---'-' ,,---------.---,--------.. -- .. --,--- -- ---------..... -----"-.-----.--. ------- , 

SIM 128 ----------------s-fM1:2-q------·----------------------·---.... -_._-

230 CONTINUE SIM 13~ .. -..... --,--, .. -.. -- ......... ··-·····-···--CA L:L--F'f{NGE ·CCIl·r;T00) ,--.----- -.. ,------ -. , ... --- ..... --------.--------- ..... ---.-- --- ----------------··---------------------S-tM--Y33-------------------- --------;.-------'--- .. -- --- -- .. ---- .. -- .,' --- - -- .. ,-." 

OSRES(l,.MINSO $ OSRES(101)=MAXSO 81M 134 . '.,- . .. . '" --, - . ---,---- ---------------O-O--2-3'r:,;--I 'i-2 ·,-nI10------'-----,--------------, ----------.----------------------------------------- -----""- -----------------S"I M""-I"3-~------.. ----------· --,,-- ... ------------- ---------------.--- ,--. ----.----- ------'-'-" -- ------.-. ---.,,-

OSRES~I'.R(I.l)*SXOM . SIM 136 160 
------'23SrOSRE"S ell ''-O'SRESTI r*&~'2'aCr8------ .----------,---- ----------.-- -------.-,'- ... ------------Slf.1--t3"------------------ ------- - ------------

236 DO 240 1=I,S00 SIM 136 '-"-" 2-4Q'--X N-CIl.-0-~-"'--------- --- .. - .. ,,----., .. ------------------------ .. -----,----- .. --"---, -------------. -------------- ------- ---------5TM-t3-~------------------'---------·--- .,-- ---- .. ' -.... -----------.- -. 1 

00 2&0 Iat,LIM SIM 140 i 
. """18-5 .. -.. -----------·'------·-------G-A-S-S1JFfi-~·----'--$--'---g (rFrrsf{=-~f:.--'---'-------------·---·-----------·---·------'----'------sn-i4r------·----------------- -------.-----------,-----~---- .. -- .. -.. -. -- -----------; 

00 250 J a l,NPLAYS 81M 142 
.'. . . . .- - ------ - - ------S-GfrrS-K"i-SGR ISIr:,,'G R rSK TJT----- --------------- '''-- -- -.--'-- - - .----- --, -------. -------.- -- --- --------"----'-'s-rn--rzr3------· ---------- ---- - ----------.-, - --------- --- -- - ... 

CHANC£.RANF(O) SIM 144 
---- -···---------1 F'(eH')-NC'E-';G'T~-G RrSKTJrr---c;o---rO---2s-0'---------------'c----'--------------.---. ------- --·------------S-rM-T4"S"--- --... ----------.-.--------------.------.------------ ---, ---------... --- .--.--... --.' -- ... --. 

190 Nil RANFCO'*20 .+1 SIM 14& 
.- ,.--.- ... -.. -,.-----,----- .. -. ··--·---I·F-cN-~1;'r~2-0'--'--'tIJiI-2-0----'----.. --·----'·------------,--.. '.--.--------.----- ---------------------·STM-Pf7------·---------·-·-·----------'--------.-.-----'-.--.'----------.--~, 

GASSUMmGASSUM+GASCN,Jl aIM 148, ? 

. 250--CONTINUE---·---·-----·,-------------_· ---------- ------.--------,--- ----- ' .. ---,-------- . -----SIW---r/rcr-------- ---------------J----- .. ---------- ' " 

IFCSGRISK~~T.0.01' GO TO 2&8 81M 150 . 
···lqS- -1 JII Ii A-S-SUM".T00~7SXGR--+1 , ..... ,- ------- -, ------ ....------ ---- ----- .. ------- --------------·---·S-rM -T5T----------- - ".-.-.-- -- - -- - .. ----- .' 

IF(IJ~GT.500) 260,255 81M 152 1 . -.. -- ··---~55---X·NTI"JYIl-XWCTJ )--+1------·· ------.- -----------------,--------------.-- ------... -.---------------------------.. ---------- '--'---s-y-w-rS-!-·-'------------ -----,-----------------.. ----,--- .... ---... -----------.------- -- ... -.. -, -.. ---. 
260 CONTINUE SIM 154 

. C;-~n:L---R -~NG E-C L"IM ,--t-00,-------·----------- ----.-.,-------.. ---- .. -... -----. -"-'-'-- .. ------.-.-,----" ---------·-------·-S-lM-TSr;-----------·---------- , .... ------.,-. --,-- .. ---.----.. -- --. ,.--

200 GSRES~l).MINSG $ GSRESCi0i)aMAXSG SIM t5~ ...... - .. , .. -··D'C,---2E,S--r.-2-;I00-------------------' .. ----,-,-- ... --- .. ------- -------.----- .... --- ... - .----. -----------··------------'SlM---rS'-------- ---- .. '- ,---- . --- .- ... --. -.------ .. - - .. -.- ...- ".-.--

GSRES~Il.RCr.t)*SXGM 81M 158 ~ 
. -- ----..... , .... -- --'2-6-S-TG"S-FfE"s-( rr.--(rSlrE'S-(IT*~-0-:f5 3-rS------'-----------'--------------·-------------'-----'------------ ---·--·---------s-nrTs-cr------'--------------------:-------.- .. -,------.-,-. --- ., ---.-,--,------ -.--------~ 

268 PRINT 270 81M 16~ ~ 

205 --2'er--f 0 R M'A T C 10 X,1"6 HS UM M EO--R ES-OU RC E'S)" '-'"- -.. -'-- ... -.. ----, --- .-, .. ----- c---------- .. ,· .. S'lM-r6-r ----------.-------,,- --- ...- - -

PRINT 275 SIM 162 
-"'21 S-- FOR~llT {10 X';10HC UA'!~--PR oe~,-2X,·10ARlaKE O---O-IL';-2"X,-T0HRISI<E O-G-AS,--22'~;--" "-SIM-'-n,3- ---------.--- ....... ,--

11~HCUM~ PROB.,2X,10HRISKEO OIL,2X,10HRISKEO GAS,2X,t4HMIL~.CU~METR SIM 164 ..... -- .. -- -- ..... -----.-- .. -,- -----fE·S··r-- .--.... --.--- .. ----. -.-... ---. ------. - -- --.-------- -----.-.. ---.... -.. --------.. - ... ----.... -'.--- .. , ------- .. --.. ---- -.----.--. ---- -- ... ---------.---- ------ -.. -------.-,------... --- ----·-·s·rM-·--fE'S· --- .. --- -.------ .----- . ------ -----.------... --. -. -- ------- ..... -- ----- --. ----- ..... -----.-- ..... ------

210 00280 I c t,10i SIM 166 
. 280 FC11'=1 .";(1",-1) i100'. STM-167" 

PRINT 285,(F(I),OSRES(Il,GSRES(I),FCI+S0),QSRESCI+50"GSRES(1+50), SIM 1&8 
11111~50l ' .. -,-----, --" ,-------- ..... - -...- ... ---------.---, --'- ---STM--r6-cr---

285 FORMATC10X,3Ft2~2,20X.3F12.2) SIM 170 2'1'5'--' . -...... --..... --, .--- --.. -.. ---. ·-··--FflfX'·Ny-2-q"0-----------·----"-------·----.. -·-· .. -·---------- ---,--.-" .. -- -- -.. ,-- ----.-- -- .. --...------- --,·-----·--·---------'-.... ··----------·-----·------s-rM --1-'11-:-- .. _-" .. -,-----,---,,------------.- ".----.. - ...... -- .. -- -' ------.---, ..... ".-----..... --------, 
2q0 FORMAT(1Ht) SIM 172 .. C· . .. ......... - ...... -., ----- .. ,,--- ..... -- ..... -- -- ----.-----------.----- ... -. --. .. - .. --."""--..... - .-- ... ..... ... ---. .... . .. -- ... -..... - .. --------..... ---"'--'---- ------- ------- ------ ..... ,. ---"-" ---- -- .--- .. -- .... . 

. .. C CA R D~A ~~r ~U~ p t~ T~ g; ~ E t!F~ R ~q~~ g~~~~l~~ ~E~~:M ~~ ~ ~,~ ~ /A~t ~ ~~~~ ~:.; ~~g~SS:~~~0---- . .., , ..... 
t.t) SML. 31 

--------------------··---crcl----QUI-P["O,.-CG'S-RE-S--;-F-,---q-q-~-f~-~f3H*-G-A-S-~-RE$··~;~frLL-~----t:U_;--·-fof:-.;rlrriC-U-M'~-P-RtfB---S·~rLA--40--·---'---···--------------.. -. ... -- .... ---.---------.. -- .. -- ----- .. _ .. , " .. 22121 

1,.) . . SMLA 41 . 
"'-ClLL-QU IFLOT( FOSR e:S'~F ;-Cjcf~-i, 23-H"·OI l~ RES~-';Ml LL ,-e :-a~c ~-*~ THfiCU M:PRO-e .. S-M(.-A---SQj---·----- --.- ... , ---'-'.",--- . 

1.*) _ SMLA 51 
, ··CALl-··t:JulpLO T tFG5RE5~F ,'q(f,t·,·r1'i~f.GAS~-R-E-~f. ;,;;B-~C·~·F~*··~·l-tH-.-Cmo1-:-PR-O-B-~*r· -'----Sf.1C-A---6-0-:--- ------ .. - -. ---, "'--225 

C - -- ---------.-- -'-- ,- --,------ .. -------''fF T~n:I-D-Nt-H-:lrtr:fr--2Cf4'~-q-qcr-'------------'---- ---------.. ,,----------··----·----·------ .. ------·,,--·-----Sl"M-Tf3-~--- --------,'----.-------- ._- -,----.. ---- ---- --- .. ---- .. ---------, ... -- . 
aq4 PUNCH aQS,(OSREScr"GSRES(Il,l-t,100) SIM 174 

_. '<" •• ,.. - - • ._.~,_ •• ___ •• ~.' • __ ~ •• , '_'0'_' __ " _. _., .-__ , __ ••••• __ " •• __ •• ___ • __ ._. ' ___ •• _. ____ • ~ • _." __ .__ _ • ___ ••••••• -_ , ___ '.. • •• _______ .. ___ ' ••• " .. _ • __ ._., ___ •• 0 •• _. __ ~_. _____ .. '" __ •• 0. _____ • _____ ." ___ • ___ • ____ .' .... __ .,."_" __ ' ____ • ___ ' ________ • ________ .... _ •••••• ,.w __ • __ " _____ ••• _ .00-' • _ _ _. _._ ._ •• p •• ___ • W"_" 



PROGRAM SIMUtAT 7&/76 OPT-l FTN 02/03/77 PAGE 5 

.. _ .. __ . ____ .. _ .. _ .... _._ ...... ____ ... __ .. ____ 2_~_f9J~J1A~Llt~!Ht~jU_._. __ .. __ . __ .. ___ .. ____ . ___ ... __ . __ ._._._._. ___ .. __ . _____ ... __ . ___ . _______ ..l111._1.1..5_._. _______ . _____ .... ___ . _'" _____ . __ . __ .... __ . __ ,,_,,_ ... ______ ._. 
230 9~q CONTINUE S1M 116 .. __ ~_r . .9~ ........... _._ .. _._._ ........ _ .. _ ...... _ ........ _ .......... _._._ ................... _ ... _____ .. __ . __ .. _ .... ___ .... __ ._. ___ ...... __ . ______ . __ .. ______ ._ .. ~.11L1...!....7_'_., _ .... _ .. ___ ..... ____ ._. ___ ._ .. __ ._ .. _ ..... _ .. 

END SIM 178 
---"-.... '"'--''-''-'-'---''--''' .... ----.............. - _.- - ........ -.-

...... .... -.................... _--- ......... _-_ .... -... _._._ ... _-_ .. _ ..... _ .... _ .. --... -..... - ...... -.. -.- _. -_ ...... ----_ ... - ...... _------_.- --_._ .. _. __ ....... _-- ... _._ ... _.---_ .. _. "-'--- ._-----._ .. _----------_ .. _. __ ... _--. ---_._-_ .... - ... _---_ ....... __ .. --- ............. -... - '-"'--"-"-"'-

---_.--_._-_ .. __ ... _-.. _--._-_._-_ .... _.-_. __ ._-_.-.. ---_ ... __ ._---_._._----_ .. _---_ ... _-_ .... _----.. _----_ .. _ .. _-_ ..... '-'''' .... __ . __ ........... - ................... _._ .... -



SUBROUTINE CUMPROB PAGE 1 

1 SUBROUTINE CUMPROBCINO) --.. ----.-.-·---.·---.---- ..... --·-.-------.. C---.-·.----------.. --.. ----.-.----.----------.----------.------------- C_ M e~J ____________ . ___ . __ .. ___________________ _ 
C THIS SUBROUTINE READS IN STRINGS OF PROS. WEIGHTED VARIAB~ES AND OUTPUTS A ........ --. -. -t- .. 2-0---VAliJE·-.. CUM;-p-rfOlf~·-[,.lSTfn-BlfT ION-r:-OJf--E--.-C-Fr-SlFH t\fG-;--.----.. -.----... --.-.-... -----.--.--.. --.-... -.------.. -. ---.. ---.---.---.. ----. -----.-.. -.--.. -.----.-- .. -.-- ------ -.- .. ----..... ----. --..... -.. ---.----... --.--.-

5 C 
.. -...... ---0 tME r:HffON"--lff-C 2~-~f0' ,--~-o-aI2-0· ~-2~ff;· A-r20T~-BlifQff ~-Z-( 2"0·--··, 2-~f0r,AP ~ro efC"2f' ------ --.'. --·tRP--·002----.. --------.--------- ---. ------.-.-------.----. :-.--.----- ...... -...... -

COMMON LABE~(2,201,CPROBC20,20).XN(500),XCUM~~00),RC101' CMP 003 - --..... - .. -...... -..... --- ---·--- .. ----.. --l·N 0812)---· .... -·---·----- .. -- - --.. -.--.--. -- .. --.--.-----.. ---.. - .. -.. ------ -----·-------·-.. ---· .. ·---.. ··---·---·---.. ----·--------CMIf --C!j 0/f----- .. --------·---· .. -·-- .. ·--- ..... ----.. -.-.-.... - .. -.. -.---.-.----.... -.-...... --.- ........ ----.--

00100 1=1,11 CM~ 005 ............. -.... --RtAo-re';L ~"-(OCf (r; Jf;'D2--(I';~Y;-Ji--t -.cr-" ---........ -----.- ... -.. --.---.------.. -- -.. ---- ..... -.---- .. -. -----·----"C·r;n~· .. -0 01,-- ------------.--. ---- .... --... -........ -... -.- .. -............ -....... --- .. 

10 FQRMAT(I10,1F10.2.I,CSF10.2" . CMP ~07 '." -- .. ·· .. -PRnrT'--lT-~·tCAfre:-LTJ;If;·JI.-r,-2f~-·(OTrl;J)-~-y.r ,--cr -.. -.---.... -.---- ...... -------.-.---. ---... - -- .. -C-MP-'-1f0 8 ... --·-... -.. -----... ---·----...... - .... -.. ··--·-· ......... ··· -... -.. -....... -.-... - ........................ - ....... -- .... -.. -.. -
11 fORMAT CS)(,aAt0,C10F10 3)' . CMP 009 .. _.. . _........ .___ .. _ .... ,, __ ....... _. _" ..... _ .. _ ... __ ._. ____ . __ ._ .. _. _________ . ___________ . _____ :...1 .. ____ .. ___ . __ .... _____ . __ ....... __ • __ .. ________ . ___ . _______ ... ___ . _____ ._____ _ __________ . ___ . ____ .. _._ ...... _ .... __ . "'. _______ ._ ..... __ ... ____ . ___ . ____ ......... _ 

c 
15 C JF F.CTOR SINGLE VA~UEO ALGORITHM IS BVPASSED 

• __ _ __ __ _ _ ~ __ ._ _",. _____ •• ___ • ___ ,. _____ • __ .. _ •• _______ •• _. ____ • ____ ••• _.- __ ..... _______ • __ ._. ________ •••• __ •• _ ••••. ____ ••••• ___ ••••• ,.-.,_ •• _. ___ ' __ ._~_ .. __ • ___ •••••••• ____ • ____ ... _._._~. ____ ._._. ___ ~._. ________ • ______ ••• ____ • ____ ._._ • ___ • __ ._ •• ___ ._._ •••• ______ • __ -. ___ •• __ , __ -'.,_ ••••• _._'._ r_ 

C 
IF(L~EQ~l) 15,i1 CMP 010 ...... -.- .... -....... ·--l-s· .. "O tf·-1-6-"f·fl:l-"~· 2"~r·"··"--·- -- ..... -... -.-- ... -.. --.-----.---.-------------- ... ------.. ---.---. -.- --.. --.. --.... -.. -.. -.-.- ....... -.... -.. -----------c-~0i ... l-·--.... ---"---"-' .- ... --... -- .. ----.. ---.-. --.... -. -.-.--... - .. -.......... -....... -.. ---....... -... --.... -.- ..... -..... -.-.... --

1b CPROBrI,M).OlCX.1' CMP 012 20 .-- .. --.-- ... --. ·····-···---··---G-O--To-·- 1"";-0·-·--·---·-·--· ...... -----------------·-· .. ·-----.... -.... --.--.. ---.---.--.--... -.-----.-.. ----.- ... --.. ----.--.---...... ---e-M"P--013 - -.... -------.-....... ---.-.----.---... --... --- .. -- .. -... -.. ---...... ---... ---.-.---

17 IND-1 CMP 01~ ··-··PR INT-i-2;lD2 C r;J l~J-iiT,Ll·· --.'-.. - .... - ..... - ---------.. ----.... - .. --.- --··-- .. --cMP---0"lS--.. --------- -.--- -
i2 FORMATClqX,~HWElGHT,10F10~3) CMP 01& . c . . ..... .. .... -. -.-...... .-.. ...... .-.- -.... .. -.... - ... -.... --.. ............... -... -... . -..... -.... ... 

25 C NORMALIZE THE FREQUENCY OISTRIBUTION ... c·-·-· .. -- .... ---... --- .. -.. -.. ---....... -... -.... -... -..... -- ... -....... -----.-... -..... -...... -_.-... --.---.--.---.-........ -.......... -.. -.... -.. ---. -..... --- .. --.. -...... --_ .. ---.---... -.. -.-... -- ............... -....... - .. ---.-... ----.-.--.---.... -------- .. -.. - ..... -.. -- .. -.. ---- ... -- .... -.. --..... --- -... -- .. 
AREA.~. $ ~t.L-l CMP 017 DO-20-·Ji.-r;l:T---·----· .-----... -- .. ---- ----.---.- -.----.. -.. .--.'-.-'--."-.-'-'.-.--"-'-- ---·------CMP--0fe-·--·-- ........--- - .. --... -.-. - .. 

20 AREA.AREA+(OlCI,J~1).D1CI,J".(02CI,J+l)+D2CI,Jl)/2 CMP 019 . . --···-o-cr--2 S--J-.r;c ... '--.. -------. -.--...-- .. -- -- ....----..... ---..... .. --- --...... -. -----.-----.. -coRP -j}f2Ctr- -- --.. . .. -..' --.--.. --.-... -.. . 

as D2CI,J)=02CI,J)/AREA CMP 021 ... -" .......... - ... -...... -... ---·· .. ··c·---- .... -.. -............ -.- .. -----........ -_ .. -- .. -.. -... -- .-.. --.--........ -..... ----.. -.... ---..... --.---.. --...... --.... -.-.-.... -.......... -.-- -...... -.. ...... ...... ........ . -.. -........ -.. . .... -....... ---.-.-------.. -------.--------..... --.. - -.. -.---.--'-- _ ... _ .. -_ ... --- ........ -..... ' ...... - . - --.... -- ..... -.- ......... --.-. ---.. -... --- . 

35 

40 

.. .... - '50--· 

C FREQuENCV DISTRIBUTION OF 200 VA~UES IS NOW GENERATED "c -.. -...... .. .. . ..... ..- .... --- -.. - ..... -........... ..-.--.. --.... -.. -.. - .... - '-" .... -- .... 
CIO :30 J-l,L.l CMP 1'122 

--A't Jr. -'r D2TI·~·Jl·;';'02rI ,J+f) '/fb-rf!·~· J ,·;;0 rc I, J+T' ;.. . . . . .'-.-. ... . ---.-.. -. --eM P-" "f 2 .. ~-. . ..- - .. -

30 B(J'.02(I,J)·A(J).01CI,J) eMP 02~ 
--- -- ·'00 35;'--T, tfrl'-0 -- ... ----- ---- ----.-,------. . .---.... ..... - .-........... -............... -----... -.... --- ......... -.-... - ---... -"--C-M·P'-0-2S- -.. ' -.. - ....... --... ---.... -.-. -""-.-'-'-".'--."" - ... .. 

c: 
c 
C' 

35 ZCIDJ'.01CI,1)+CJ·l'*rDtCI,L'~D1CI,1)'/19q. CMP 02& 

OISTRIBUTION IS SPLIT INTO 2", PORTIONS OF EQUAL AREA 
.. -.. -- - - .... -

AREAa0 S CPROeCI,ll -Ol~I,ll SMa1 S Jl-1 CM~ 027 ........ ----................ ·-... Otf- ... ·&0·J·.·2 .... ;· -fq-q .... --·--· .... ·--.. --.. ·-·_-- -.... --- .. ------... -..... ---.- -.... -....... - ........ --. --.... --- .. -.- .. -----.-.-.--.. -..... -..... --- .... ------- -- -.-._.-.--- .... -.... -.... -C-MP0tfa---- .......... -.... --... -------.-.-.-........ -- ....... -... -

40 IF(Z~I,J)~GE.01CI,Jl~1') 45,50 CMP 02q 
45 J"ijJ 1+ l--·--S"G"O -TO·40- -- .. "'-.-'.-.. --....... . .. . .. -... ·-·-··--CMP-·C'.f30"·--· 

50 AREA.AREA~A[Jt)*CZC!,J~t)~ZCI,J')*CZCI,J+1).ZCl,J"/2. CM~ 031 
- "1 +EnJ1T* .. CZ(I;J+n .. ·~z-cr;Jr'····-····-·--·· -.... -.. . --. - ... - --.---..--.... -... CMP--~-32--·----· .. -- .- .. 

IF(.R~A~GE.M/20~) 55.&0 CMP 033 ... -·--·-!;"S---ftr.-M+T------ ---, ----e-p-R"OeTI;-f.1 f.--zTr;Jy------ --- .--"" --- ---.".-- ----- -... -.... -- ------------- -·-·-C-MP--~f34--·---- -- .. -- .. --------.... ---..... --- .... -.. -.. --- --.... -.. ' .... '. -'- .. 

~0 CONTINUE CMP 035 
qQj-CONTI NUE'" ---·'--C-~P-~f36--

100 CONTINUE CMP 037 
"p FU N 1105 . . - ....... -...... - .. ---- . . .....-.. -- . -- ·--'C-..,-p -'03-8-"'-- .-.--...-- --'--

55 105 FORMATCbX,10HCUM. PR08~.20X,3H15~.17X,3H50X.17X,3H85X) CMP ~39 ...... ------- " ----- .. -... -... - ." .. ,,---.-. -.... --.. - .. ·-FrRr~t-·Tr0-;-TfCAB·tI:TJ-;-fY;-JiT~-2)--;-CPlrr;lfrI-;4r;-epj:n,-a1l~Trf;-t-p·,r(rB·lr;rB"Y~-t--CMP-.. --0~-------.-----.----------- .. --... -... -.. -----. _ .... ---.. --------

l l t,11' CMP 041 
•• _. __ ""_. •• • _ •• _~ __ •• _._", •• _. ___ ••• __ -. ___ •••• _- ._.~ _ ._ ••• _.~ h"" -_. ~ ........ __ • _., ,_. __ • ___ .. ____ +._. __ • .." _._ ..•. _._ .••• _ .• _~ __ '" ...•• ___ . __ .,_ .. __ . ,. __ ." • . .• " •. __ ~ .. ~ ___ .• '" __ ._.__ . __ • . •.... ___ .~ ___ .• _.' ....• _._ ... ______ ._ .•. __ •. ___ ~ ___ . ___ . __ ~ ___ . ,_._"_. __ . _. _ .. ___ ~~._ .. ___ •. " ___ '_'0,". ', __ ._._ .•• '_._. __ .•• _,, ___ "~' •.•. __ .. __ . __ "' .• ' _____ 0" •• _ • '_0' 0 _~._ • ____ .-
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SUBROUTINE RANGE FTN 4~4+R401 PAGE 1 

t SUBROUTINE RANGE(LIM,NNl RGE 001 ....... -......... ·· .. · .. ·.·--... ----... --·-··--·----.------C .. ·--.·--· .. ---.. - .. -.- ... -------.-- ... --.-----.. ---.---------... ----.-.-----.--.. ---.---.. -.-.------.-----.---------------.--.---------.---.. --.-------.. -... -.--........ :~ 

C THIS SUBROUTINE CONSTRUCTS A CUMULATIVE PROB OI8T. OF NN POINTS ......... C-----FrrOM"'A--FR EQUEN C V"-OTSTFrra-UlfOr-:fOF"S'Ql0'-P'OlNT'S ." .----------.. --... ----- -.. ---- .. - ... -... -------.-.---.----.. -.. - .... --.-----.----.. -.--.--------' "" ................ '"'''''' ... .. 
5 C 

... --CO'M MO N'-LABEL (2,'20'- ;'C P ~OeC;!~f;-20r~·)It NTS 00 r;')(C tJM (5-rir0r~·Rrn!flr·--- '-'--'-'" ... --·---R-ra:--002--·----····· .---.-._--.... ... --.-.-- ....... --
XCUM(ll.XNC1) RGE 003 .... --.......... - ..... -..... -"O'lj"---'!r "'lli~ -;'S'~'0' -- .--.- ... -.- ............. -.... .- -................... -.. - -......... -- .... -.-- .... -"--"'" -....... ---.----...... -.- ...... -----......... -.--.... - .. --- ...... -.. -R-G·!--0·Q.jlr--------·-· ..... ----.-....... -.- -.----.. ---.- .. ---- .. ---.- .. . 

5 XCUMCIl.XCUMCI-ll.XNCJl RGE 005' .. 00-"--1" i , N N .............. ---... " ........ -. - ---".-.. -. ... .... -.--- .-- - ...... .-- ... -- .. ·-···--·Ri;"!--0-06-----·---· "-'-- ---.. - ........... . 

6 R~l)w~. RGE 001 00IQ'--1.·1; 5~0 ---- ... -.--- ....... " ............. - ...... ---.-- ---. -. - -'" - ·--· .. ---------.. ------RG'E-"1Hfe-------------· -.--.... -.-----.... -- . 
10 

M.XCUMCI).NN/LIM+l RGE 00~ .- --.. ---·-·-·--f0-·-j:nl·rfis-f/T~n~,-: .. ;. t~ ~r •• -0-00trf-' .... -----.----.-.-... ----_.-----... --.. ---- .. _ .. --.. _-.-... ,,--.----.. -.-.----.------... -- -FfGE~10-" ---..-----... - ... --... -...... _--.-- ".-.. . ..... -... -- ---- -- .. -.... 
RCNN+1185. ~GE 011 15 

·-·otf-f~rI.T~'f,jN·--·-"- .-----."-.--- .... ---.- ... -........... - - ...... -.". -RGE· .. '0T2----·....---· -.. --........ . 
IF(R(I).EQ.0.)15,20 RG! 013 15'C 0 N T HI U E -.. - --., .. . -.- .. .. -.-.- ... - .. " ... ..-- ..... - -.--.... - - .... - ... -----..... -... .--.... -. . .... - ·-----··-R (; e:·--r;j-ff---- .. ·----- .. --·----·-··----------· "-'''-

20 Kal+1 RGE 015 ·2'(111 .... -.. - .. .. ...... "-- ··---- .. -D-O·--40· .. ·r.·K-~·"\rN--.. . .. -- ... -...... - ...... ---.......... -- ... --.. ----....... -.- .. -.-.. -.--........ ".... . .. -...... --... -- .. --------- -----"G-rClrf6-'--" .... -.. -----.-.-.-... - .. -... -.................. ---- ........ -- ...... -. . .. ' -- .. 

IF(RCl).EQ.~.) 25,40 RGE 017 
25 N .T···· --RGE ·-018 
27 IF(RCI+N)~EQ.0.) 30.32 RGE 01q 

. '30NliN+l "'-RGE '12J2~" 
25 GO TO 21 RGE 021 '--32 -'O-O·l5·J.f~·N-·· .-- ........ -.---- ...................... -. --.. -- .. -- ... ' "'---..-......... -.- .. ---.-..... -... -.. --.. --.". --··RCrE"-0t2----··· 

35 R(1+J-1)aRCI-l)+CRCI+Nl-RCI-l')*J/(N+1) RGE 023 
4QrCONTINUE .. . ..... -.. .. . ·---·· .... ·RGE--G.'J2lr· ..... 

RETURN RGE 025 
30 . E NO·'·' ..... -.-. . .. -. - -. '--R'G E·'02-&·-

BLACKI<NIFE 
RF. S E RV 0 I R ·"'.fR EA···--- '-""-3"1':00 (1- '''--1 ~·0-~·Q'-Qf0---"-· --23~·.--0·00"" .... -.... -... ' ............. -. ...... . ........... - ""'-"'-- -............ --.--.---- -----.--.-..-.. --... -" .-.--- ... -- .. --.----.... -.-........ .. - .... --- .. . 

WEIGHT ~~0Q10 1.000 0~000 
PAY THICI<NESS 

WEIGHT 
F~ACTION TRAP FfLL 

WE t·GHT 

.. '.10 0 ~ 250 - .-... ... ~ S0 0 
0.000 1.000 0.000 
~20'0 '~3S0 '~5"'0 , . 

0.000 .500 1.00~ 
• "', ". •. _ l' _ .. _ ._ ;I... .' ,_ •.• 

--r1~0 .150 ,230 
WEIGHT 0.000 1.000 0.000 " . - , 

WATER SATURATION r100 .250 ~400 

WEIGHT 0.000 1.000 0.000 
OlL RECOVE~V FA.CTOR~200 
GAS REC. FACTOR ~750 

···"R·e:SSW~E-···-- .. ···-·-·-·· .. -- ····~f5·00~"000--·--·.. ..-. --"'-' , 
TEMPERATURE ~q0.000 

GAS OEVIAT!ONFACTOR- :901-, 
FORMATION VOLUME FAC 1.500 

r.UM·. PROB'~ -15X"S0% -- 813% -'. -.-........ - .,.---
~ESERvOIR AREA 81~25~ 124~472 111~10q 

c 

PA"V'TR"ICI< NES-S ...... n.... .-- - .... ---.. -. ""--'--'·:1 iHf··-·-· ... --- -------.- .. --.. -:·2-,5·--··-.... ··· ..... -... -.' .. -· .. ~-317' -;"'.----- -------.---.--- ---..... -.. -._-- -.. - ...... -'-"' ............ -.. -.-.---..... ---... --"." .... -.......... -... .. 

FRACTION TRAP FILL ~348 .414 .517 
POROSITY ~131~157 .ltl 
WATE~ SATURATInN .181 ~24q ~317 

.J 
, r. 
" 

" 

,,, 
; . 

.,( . . ",' 
I; 

OIL RECOVERV FACTOR~a00 .200·:20Cf ." .. '-- .-'-"""-"-..~; 
GAS RF.C. fACTOR '.750 .750 .750 :' . PR'ES'slHfE - .... --.........----.. -- -.. -... ---.. -- - ---"--·'f!!f0-(1·:-rb'0 fir--'" -----.. -----... -- ---ii'SQI-0-:-rf0-0---' .------.--- ... -.-. "'-'-45'00':--00"0-- -------------.. --.----.--.- ---------..... ----..... ------... -- .-----,,-- -. -" .- .......... - .................. -. -.... ---.-- - ~ 

TEMPER" TURE &90 ~ 000 6q0 '.000 "90: 000 ~', 
GAS OEVIAtfoNFACTOR' . · ... ·· .. --·:·90'r· .... -·-·-:cf00 . '.-... ..···--·-·:·~H,-0· ----.- .. - .. -..--- ... -.. -- .-.... -.. -.... :;, 
FORMATION VOL. U M E f. ~ .' .... ' _ . ...... 1 ~ 5 (11 0 . ... .._. ... 1 : 500 ''',,_... .. _ .. J .. ~?~_~ .. __ ,, ___ . . .. _ .. _ _. __ ._ ..... _.. __ .' ....... _. ____ .. . __ .. __ .... __ ..... ________ . ___ .. '. . ..... _._._.. .' 



:, 

UNRISKEO MEAN RESOURCE VALUES 
MEAN REC.OIL RES.~MILL.CU~METRES.-MILLI0N BBL 

. • 213 . 1~342 
_ .. '''__ _._,,_~ ;~.~._~E. .~. ,. G ~§ __ .~;_~, .... !'11~.1.. .JI.~!J_.!M E J ~J ~.I._.· B IJ!' .. UQ.tL_ .. ~f __ ._ .. ___ ... _._ ..... ___ . ___ .... _ .. _ .. ___ . ____ ...... _ .. _._ .. __ .. ___ .. __________ ._._. ________ .. __ ..... _ ... _______ .. _ .. _.,,_._ ...................... __ ........ _ .. _ ...... __ ... 1 

303.023 10.701 2 

C UM_. P R9 B. UN R t S K E 0 RES 0 UR C E ... _ ... _ .. _. _."_" _. _________ ._ .. ___ ..... _ ...... ___ .......... ___ ". __ ,, _____ . __ ._., _._ ... ____ ._. _______ . ___ ._ ... _________ .. ___ . ___ . __ " .. __ .. _______ .. _ ..... _ .. _ ....... . - '0 n,··· ··-···Gis ....... · .. · .. ·· .. ···--- .-...... -.-.. . 

1 ~ 0121 0. C!I • 000 ., • 01 00 ........ _ ...... ___ ... ____ ......... __ ......... ___ ._ ... _ .......... _ ...... _ ....................... ''' ........ __ ........................ _ ......... __ ............ "" _._ .... _ ...... _ .... _ .. __ ... ____ .... _ .. _ ............ _ .. ____ ..... _ ...... _. ____ .. _ .... _ ............. _ ....... _ ... _ .... . 
~950 .0456j;ij~i 

._ .... 1' ... ~.~ .. ~ ____ . _ ........... ~ ... ~_~~ .. _ .. _ .. ___ .9.g1 . .!L~_~. 2. ... __ ... __ .. _ ..... _ .. _______ . _ .. ____ .......... ___ . ___ ... __ .. _ ...... _ ....... ___ ._ ....... _ ... _ .. , ....... __ . __ . __ .... ,_ ... __ .. _ .. ___ " ___ """ ____ .. _ .. ___ . __ .. __ . _____ .. ____ ... ______ ... ___ .. _ .... _._ .. __ .... _ .... __ ... _ ........... _._ ... .. 
~850 .084 112.603 
.800 .096 138.&08 

'. ~750 "~114"(s!f~q45 
. 11 700 .J29 !7J .•. p~~.._......... ..... _._ ......... _. .... ..... .. .......... .. 

1t~5t'l .141 194.953 '. 
~ .~.~0. . • ts~ .. _ ..... ~.1 ~_ •. ~.~~ __ ... _ ....... _._ ..... __ ......._ ... _._ ....... __ .. __ ... _____ .. ____ .. _______ ...... ___ ........ ___ ._. ______ . _____ .. _ .. ______ . ___ .... _____ ..... ___ . __ . __ ._ .. _ .. __ ._. _____ .. ____ ._ .. ____ ..... _____ ._ .... _ ..... 
~550 .171 238.29b 

. ,500.18.~ . ~.~.~,~~L __ . . ....... . 
,450 .201 ~85.q72 

,400 ,1 ?t9 ~.01J,~.q.:3.... __ .. 
• 350 .234 337.QS3 

. __ .. ~.~ 00. .' •. 2.5 .~. " .... ~.EL~ .... ~ .. ~.2_.... ____ .......... . ... _ .... __ " . _ . _ ...... __ ........... _ ............... _ ......... _ .... _... ... _ ... ___ _.......... ._ .................... _ .......... -. ...... ___ ........ _ ...... _. __ .. _. '._" ._ .. __ ._ .... __ . ____ .. _ ........ __ ._ .. _ .... _. . . .... _ ... . 
• 250 .282 402.q9~ 

~~00 .30& 4l".~!~ .. 
• 150 .342 a8q.&81 
~ t 00 .390 . 559.~28 .... 
• 050 .459 ~b1.384 

OIL V. GAS 
GAS v. OIL 
snURCE 
THER'MAL HI SfORY'" 
RF.SERVOIR 
TRAP & SEAL 
TJ.MING 
Fl.USH I NG . 

. 9 IL. EXI STENCE 

'1 
.j 

"1 

6 

.. , 



CUM. PROB~ 1,X 5~X 85X 
RESERVOIR AREA 154.211 199~497 244~724 

PAY THICKNESS .194 .275 .317 
; FRACTION TRAP FILL ~359 ~539 744 ... _ __ ....... _._ .. _ .. _. __ . ____ .__ ___ _______ _ ._ .... ___ ". __ " .. _ .... _ ... __ .. ____ . ____ ... ___ . _ .... _. ___ ..... __ . __ "._.,, ___ ._ -.---.-----_ t... _____ . _______ ... __________ ._._. ____ . ______ .. ____________ .. _. _______ . ___ .. ____ .. ___ .. _._ .... .. 

·p-Or.fo-S-ITY-·----··-- ... - . .. . --,. 141" • 118 II 213 
WATER SATURATION .~50 .250 .250 " OIL R E COVE R V FACT 0 R-- ... -...---'- ··..-·- .. ·---~cf0 ,,,-- . --- .. '-~-cH~0 ---- - . '-- .. - " 21I'f0-·-.. ------·- .. -.. ---·----------- .. ··-----.. · .. ---.. ----·.-----------.. ---
GAS REel FACTOR ~750 ~150 ~750 PRE S SUR E 440 fa ~ 00-0'-'4400: '" 0 0 -4/f~ 0;rzf0'Qj- .. --.-.-.--- -.--------------- -.------ -.. ---- ..._-. . ...... -----... -
TEMPERATURE 610.00~ &70.000 610 a 000 GA-S"DEV rAT rON F'ACTOR ..--···---·· .. -··---~ .. 9·00---·- .. · -- ·~q-0Qr-·- ---. -- -··:tH!l0-------·---- ---.-.---- --.---- ----.. -.. -- .---------- ---..... ..... ...... .-.-.- ... . 
FORMATION VOLUME FAC 1.500 1.500 1.500 

-. 'UNRISKEO--MEAN RESOURCE vALUES-- . ---- .... --
~EAN REC.OIL RES.~MILL.CU.METRES •• MILlION BBL 

--.-.- _ .. - .43f" '''2:'708'- . 
MEAN REC.GAS RES.-MILL.CU.METRES. -BILLION CF ..... -.... - --... _- --.... -.. --.. -- .. ----.. ·--· .. -----·--·--·642-~q-7-4--·-- .. ··---·----.. ·22·:-701- .. . -.. -...... -.. -------- '-'-' ............ ---.-.. --'---_.- -- -----.--.--- .. -.... -- .. -..... _-_.--- ---.. -----.. ----.- .. ------~.-.. -.--- ----... -------.- ---- .~ ........ -..... ~.. .. .. -.. ~ 

CUM.PROB, UNRISKED RESOURCE 
~OIL -"-GAS- ---- . 

a.000 .21.000 
-.10 a -. 1"6'(, '~"'QI'83- -
.141 214.988 

. --~ 17 5-2'13 ~-6rS; ----~-
.202 3U?7Qq 
.229 35t,Q23 
.~b2 t&00.82Q 
• 28Q 43Q.Q53 
.323 47Q,011 

~. ~350'~'~ 5f8~~202 

.383 56'.101 

.410 &16.!'J12 

.444 664.Q18 

.471 1f3~-e23 

11504 172.51!'J 
. -~ S5S--S3t-.-Pf& ---~-~ 
.&1~ QI(lQ.445 
.679 Q91.474 
.714 113u.410 
.Q35 1339.812 

:. 
~4I 
10 

I' 
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CUM,PROB • 

.. .. ... ... ! .... _~ ... ~ .. ~ ........... ~ ......... '! III. ~~_; i_;~_~.'!~_~~ ......... ~_~~ .. ~.~ .~~~. ;.~.~ .;.!..;.!'" ~~.~ ... ~ ~."!.~~~ ... !f_ ... '!.~_· .. ~ .. ~.'!.. ~!.!'_"'!..'!~ ~'!~~c.~~.~_;.!';' ~ ~!"~~~~-~~ ... _._. ______ ... _._ .... _"_""_ .............. . 
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