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1. INTRODUCTORY REMARKS 

The measurement of the physical inventory of Pu or/and U in 
a processing plant may be effectuated, during the running of 
the process, by the DPID technique (Dynamic Process Investory 
Determination)/~1_7. 

This report is only intended to present four computer codes, 
that have been written with the purpose of facilitating the 
implementation of the technique and the handling, in a proper 
way, of the experimental results. If the reader is interested 
either to the DPID theory or to the physical background of the 
codes themselves, he is kindly requested to consult the lite
rature /"*2_7. 

Copies of the codes, written in FORTRAN language, may be obtai
ned on request from the CETIS Application Program Library. 

The reader is supposed to be familiar with the terminology 
(e.g. batch, superbatch, step, tracer, etc.) inherent to the 
DPID technique. For this reason the meaning of these particular 
terms is not defined here and implicit reference is made to 
the literature /~2 7· 
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2. THE CODE 'GROUP' 

2.1. Outline 

This code is designed to help the experimenter in the planning 
of the input dissolutions of the reprocessing plant, for a 
correct DPID. In fact, on the basis of the knowledge of the 
reactor calculation data, concerning the residual Pu and U 
isotopes present in the fuel elements, the code gives a 
series of tables, which serve as a guide to the best way 
of grouping the fuel elements in "dissolution batches". 
All the available isotopes are sequentially, selected as 
"tracer". The code may be utilized in two different ways, 
either to select, from the available material, two groups 
of dissolution batches (superbatches) with maximum difference 
of tracer concentration, or to select one group of dissolution 
batches with minimum variability of tracer concentration. 
The first solution is chosen when the isotope concentration 
step for the DPID occurs during the process of the material 
of one reactor, the second when the step is generated 
between the materials of two reactors. 

2.2. Input data list 

a - The first group of cards (format 20 A4) is a bloch of 8 FØR-
MATs; they must be written as follows: the underlined white : 
spaces must contain the total number of isotopes considered 
(minimum 02, maximum 10) 
(IH ,ΐβΧ, 'REACTOR DATA', ////,—(2X,2A4),' FUEL EL. IDENT.'//) 
(—FIO. 3,14,4 A4) 
(8X,'FUEL ELEMENT.IDENT.',—(2A4,1X),//) 
(' \I10,4A4,—6F9.5) 
(/, ' BATCH',I3,l8X,—-F9.5,//) 
(IH ,///,' SUPERBATCH MEAN VALUES . ',—F9.5) 
(13X,'STAND. DEV. ',—F9.5) 
(' ',I10,4A4,—F9.5,· PU/U RATIO PERCENT« 'F7.5) 
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b  One card, format 5H0 with 

NELEM « total number of fuel elements 

NB1 β number of batches of first superbatch 

NB2 = number of batches of second superbatch 

MM β number of fuel elements per batch. 

Note: if NB1 - 0 only one superbatch is 

determined with the higher homogenized 

tracer concentration. If NB2 = 0 only one 

superbatch is determined with the lower 

homogenized tracer concentration. 

c  One card, format 5110 with 

ISU = number of Uisotopes considered (at least one) 

ISP = number of Puisotopes considered (at least one) 

Note: ISU + ISP ̂  10 

: when no Pu or U isotopes are available dummy 

figures must be introduced. 

d  One card] format 5F10.0 with 

FACTØR « ratio between the units in which the Pu and U 

isotopes are given (see group f). 

Note: this value is important only for the deter

mination of the Pu/U ratio. 

e  One card; with the list of the names of the ISU + ISP 

considered. For each isotope a field of 8 alphanumeric 

/ characters is available. The U isotopesmust precede the 

Pu ones. The maximum number of isotopes is 10. 

f  Block of NELEM cards, format 10F6.0, I4,4A4. The fields 

14 and 4A4 are available for proper number and name of the 

considered assembly a fuel element. The Uisotope quanti

ties (expressed in any unit) present in the fuel element 

must be punched in the first ISU fields; the sequence must 

be referred to the one reported in card 'e'. In the following 

ISP field the analogous information for the Pu isotopes 

must be given. 
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2.3. Output description 

The output of the code GROUP consists of the following 
set of results: 
- Tables with the relevant input data 
- A table with the list of the fuel elements available. 
For every element the isotopie content is expressed 
as relative aboundance. Also the (Total Pu)/(Total U) 
is provided. 

- For every considered isotope (tracer), both of U and 
Pu, the following data are printed 

. The list of the elements ordered according to in
creasing concentration of the selected isotope. 

. The list (if any) of the elements not considered for 
the superbatches construction. 

. The list of the groups of elements of each batch of the 
first superbatch (minimum homogenized tracer concentration). 
The mean values of the isotope concentrations for each 
single batch and for the whole superbatch is given. 

. Same as before for superbatch two (maximum homogenized 
tracer concentration). 

2.4. Remarks 

The program has the following limitation: it hæ been designed 
for fuel elements having approximately the same U or Pu content, 
original enrichment and burn-up. The mean values calculated here 
are, for this reason, not verified. The algorithm used in the 
program does not ensure that the minimum of the variability or 
maximum of the difference in tracer concentration is actually 
achieved. The result is however very close to the optimum one. 
A more sophisticated program does not seem to be very necessary 
because of the uncertainty in the calculated reactor data, here 
used as inputs. 
The program is written in double precision for the floating point 
variables. 
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3. THE CODE 'CC2' 

3.1. Outline 

The code CC2 evaluates the "two component mixture" contribution, 
Hp, to the process inventory. H2 is given by: 

NBATCH 

x2 
J=l 

where NBATCH is the number of the output batches, M(J) is the 
mass of fissile material (Pu or U)intheJ-th output batch, X(J) 
is the relative abundance of the tracer in the same batch, CI 
and C2 are the mean tracer concentrations in the two input super-
batches. 
The code supplies also a statistical interpretation of the para
meter Hp. The uncertainty of Hp is in fact connected to the 
experimental unaccuracy of the measured data and to the accepted 
extimate of CI and C2. This error analysis is performed by a 
Monte Carlo procedure and the result is given as probability 
density function (pdf) of the dependent random variable Hp. 
Error limits around Hp are also estimated for preselected 
confidence levels. 

3.2, Input data 1i st 

a - One card as follows: 
XX INPUT BATCH DATA xx 

== The sequence b- to f- must be repeted two times, for the 
first and the second superbatch respectively (K=l,2) 

b - One card, format 20A4, with the name of the superbatch 
(e.g. REACTOR CANDU) 

c - One card as follows: 
BATCH TOTAL — (—) PERC WEIGHT FACTOR 
In the first underlined field the element name (PU or U) must 
be written; in the second the mass unit in the third the tracer 
name (e.g. Pu-24l). 
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d - One card, format 110, containing NB(K), the number of 
batches of the K-th superbatch. 

e - NB(K) cards, format 2F10.0; every card represents one 
batch and contains, in sequence, the following data: 
. the total mass of the fissile element contained 
in the batch 

. the tatal mass of the tracer in the batch 
f - One card as follows: 

REACTOR BATCH NUMB. MEAN PERC.T CONCENT.N 
== At the end of the two sequences continue as follows: 
g - One card as follows: 

xx OUTPUT BATCH DATA xx 
h - One card, format 110, with the number NBATCH, of 

output batches, 
i - One card as follows: 

N MASS MASS-SD "SD 
In the underlined fields the name of the tracer isotope (see 
c-) must be inserted twice, 

j - NBATCH cards, format 4F10.4. Every card contains, in the order, 
the following information of the output batch: (J=l,NBATCH) 
. M (J), as described in paragraph 3.1. 
. Experimental standard error of M(J) 
. X(J), as described in paragraph 3-1. 
. Experimental standard deviation of X(J). 

k - One card as follows: 
xx STATISTICAL ANALYSIS INPUT DATA xx 

1 - One card, format 110, containing an integer odd number for 
the initialization of the routine SETRAND. 

m - One card, format F10.0, containing an integer odd number 
for the inizialization of the routine RANDU. 

n - One card, format 110, containing the number of the histories 
for the Monte Carlo procedure. 
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o - One card, format 2F10.0, with QMS and DM: 
QMS = range, expressed in the mass units, in which the 

pdf will be calculated. 
DM » step lenght, expressed in mass units, in which the 

histogram of the pdf will be determined. 
Note that the QMS/DM cannot exceed 60. 

ρ - One card, format 110, with NCL, the number of predetermined 
probability values for which the error limit is requested 
(NCL<20). 

q - As many cards are necessary to write, with format 5F10.0, 
the NCL probability values, P(I), mentioned under p-. 
The P(I) values must be written in increasing order. 

r - One card containing the figure 777 (starting from column 8) 
if punched cards with the pdf histogram are required. Any 
other number (or a blank card) means that punched results 
are not required. 

3·3» Output description 

The output of the CC2 code provides the following information. 
- A series of tables containing the input data (Relevant para
meters of the input and output batches). 

- The values of Hp, calculated according to formula (l) 
-The following information on Hp, interpreted as a random variable 
. histogram of the frequencies 
. histogram and rough plot of the derived pdf 
, histogram and rough plot of the distribution function 
, table with the relevant data of the statistical analysis 
. table for the definition of the error limits at prescribed 
confidence levels: they are 'the values Xj solutions of the 
equation: ,, 

ΓI 
P(I) = / pdf (H0)dH0 (2) 
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On request (see part r of 3·2) a punched deck with the 
results of the statistical analysis is delivered. This deck 
may betused as input for the MUF code (see 5.2). 
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lcn-z.1 4. THE CODE 'CC3 

4.1. Outline 

The code CC3 evaluates the "three component mixture" contribution, 
E», to the process inventory: 

NBATCH 
H3 = M(J) 

J=l 
T£J1 
D (3) 

NBATCH is the number of the output batches taken into account; 
M(J) is the mass of fissile material (Pu or U) of the J-th out
put batch, 

Τ (J) = 
1 

LJ 

1 
c, 
d, 

1 
C3 d-. 

D 
1 
G. 

d. '3 
b 

χ. and YT are the relative aboundances of the first and second 
tracer in the J-th output batch, c,, d, (h = 1, 2, 3) are the 
relative aboundances of the first and second tracer in the 
three input superbatches. 
The code CC3 is very similar to the CC2: the statistical inter
pretation of E, is performed following the same outlines; the 
Monte Carlo technique is again used; and limits around H., are 

3 estimated for preselected confidence levels. 

4.2. Input data list 

a - One card, as follows: 
xx INPUT BATCH DATA xx 

== The sequence from b- to f- must be repeat three times. Every 
run is specific for the input-data characterizing one super-
batch (K = 1, 2, 3). 
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ϋ - One card, format 20A4, with the superbatch name (e.g. 
REACTOR TRINO) 

c - One card as follows: 
BATCH — MASS (—) CONC. CONC. 
In the four underlined fields the following alphanumeric 
symbols must be introduced 
. the fissile element name (PU or U) 
. the mass unit (G or KG) 
. the name of the first tracer (e.g. PU-241) 
. the name of the second tracer (e.g. PU-242) 

d - One card, format 110, containing NB(K), the number 
of batches of the K-th superbatch 

e - NB(K) cards, format 3F10.0; every card represents on 
batch and contains, in sequence, the following data: 
. the total mass of the element contained in the batch 
. the total mass of the first tracer in the batch 
. the total mass of the second tracer in the batch. 

f - One card, as follows: 
== At the end of the three sequences, continue as follows: 

g - One card, as follows: 
xx OUTPUT BATCH DATA xx 

h - One card, as follows: 
— MASS (—) CONC. CONC. 

In the underlined fields the same symbols inserted in the 
c-card must be introduced. 

i - One card, as follows: 
NO. VALUE ST.DEV. PERCENT ST.DEV. PERCENT ST.DEV. 

j - One card, format 110, with the number NBATCH of output batches. 
k - NBATCH cards, format 6F10.4. Every card represents one batch 

(J=l, NBATCH) and contains the following sequence of data: 
. M (J) (see 4.1.) 
. Standard deviation of M(J) 
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. χ. (see 4.1) expressed in weight %· 

. Standard deviation of xi 

. Y, (see 4.1) expressed in weight % 

. Standard deviation of Yj 
The final group of input data cards is identical to that 
of CC2 (from, item K- to item r- of paragraph 3.2). Also 
the meaning of the variables is the same, so that this 
sequence is not repeated here. 

4.3. Output description 

The output of the CC3 code provides the following information: 
- A series of tables containing the input data (Relevant parame
ters of input and output batches) 

- The value of H~, calculated according to formula (3) 
- The following information on H.,, interpreted as a random 
variable : 
. relevant data of the pdf of H^ 
. table for the definition of the error limits at prescribed 
confidence levels (see 3.3) 

. histogram of the frequences 

. histogram and rough plot of the pdf 

. histogram and rough plot of the distribution function. 
- On request, a punched deck with the results of the statistical 
analysis is delivered. This deck may be used as input for the 
MUF code (see 5.2). 
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5. THE CODE 'MUF1 

5.1. Outline 

The DPID supply one of the two terms for the determination of 
the Material Unaccounted For (MUF). This term is the value of 
the physical inventory: 

PI = H1 + H2 (+ H^) (4) · 

The PI is the sum of the two (or three) terms H., the 
"j-component" mixture contribution (for Hp and H-, see respec
tively ch. 3 and 4). 
The MUF is defined by the relationship: .: 

MUF = BI - PI (5) 

where BI is the value of the inventory, as obtained from the 
accountings for inputs and outputs (Book Inventory). 
As far as all the involved parameters can be interpreted as 
random realizations of unknown quantities, it is possible to 
define, for each of them, a pdf (the pdf.s of H, and BI are 
assumed to be normal; the ones of Hp .and H., are calculated, 
as histograms, by the codes CC2 and CC3; analytical expressions 
are not available). 
The calculation of the pdf and of the distribution of PI and 
MUF is obtained by convolutions of the type here described. 
Let ρ and q be independent random variables and f, and fp 
the corrisponding pdf.s. The analytical expressions for the 
pdf,s of the random variables; 

s = p+q 
r = p-q 

are given, respectively by the following convolution integrals: 

g(s) = ƒ f^ty.fgCs-tOdt 

h(r) «ƒ f1(r+t).f2(t)dt 
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As far as, in the present case the f are, or may be expressed, 

in form of histograms, the above integrals are discretized as 

follows : ...■■. 

K2 

G(S) = Σ v F1(K).F2(SK) (6) 

. · Κ1
Λ 

■ir-...---. ■-, J2 

H(R) = Σ T F1(R+J).F2(J) 
Jl 

(The capital letters used for the function names and variables 

corresponds to the small letters, which indicate continuous func

tion and variables). 

Let Ν,η, N,2(N,,< N12) define the integer interval outside which 

Fl is identically zero and let N2,,N22(N2,< N 2 2) have the same 

meaning for F2. From these limits it is possible to deduce 

analogous intervals for the functions G and H: 

K
ll

 + N
2 1

< S < N
1 2

 + N
22 . ; ; 

. , . .
 N

H - > 2 2
< R < N

1 2 "
N

2 1 ,,:' 

Itis useless to include in the sums (6) those terms that certainly 

do not give any contribution, the sum limits results defined then as 

follows: 

Kl = Max (N n, SN22) 

. . K2 = min (Nl2, SN21)' 

Jl = Max (N21, Ni:L R) 

. J2 = min (N22, Ν χ 2 R) 

The MUF code makes use of these relationships to calculate the 

pdf.s, which are associated to the values of PI and MUF, as 

obtained by (4) and (5). 

Actually this code may be used in a more general way: it calcu

lates the pdf of any random variable, when 
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a) The random variable is an algebric sum of independent random 
variables 

b) The pdf.s of these independent random variables are known. 

The calculation is performed as a sequence of convolutions: a 
first pdf, relative to the random variable v, is defined; a 
second pdf, relative to the random variable Vp is defined, 
together with the operation that must be executed on the variables 
themselves (v, + v2, v, - v2, vg - v,). The program calculates 
the pdf of the sum and considers it as a new v,, so that the 
sequence can be continued as far as necessary. 
The code operates on pdf.s defined in form of histograms, so 
that the following remarks must be made: 
- the histograms of the various pdf.s must have an unique value 
of the step lenght, PASSO (equal to the DM of codes CC2 and 
CC3). 

- When the pdf of a variable is normal, and is defined by a mean 
value and a standard deviation, the code converts this continuous 
function in a histogram with the preselected value of the step. 
The range + 3 (Tis considered. 

For every convolution performed the code prints: the resulting 
pdf, with its relevant data and, on request, a rough plot and 
particular values of the distribution function for the definition 
of the error limits at preselected confidence levels. 

5.2. Input data list 

a - One card, format F10.0, with the value of PASSO. 
b - One card, format 110, with the number of preselected values, 

P(I), for which a value of the resulting random variable must 
be calculated. 

c - As many cards are necessary to write, with a format 5F10.0 and 
in ascending order the values of P(I). 

d - A group of cards which define the pdf of the first variable, 
v,, this £ 
paragraph, 
ν,, this sequence of cards is described at the end of this 
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e - One card, format IA3, chosen among the following: 

+ The operation between the random variables 
v, (defined above) and Vg (defined in the 
following) is v, + v2 

1-2 The operation is v., - Vg 
2-1 The operation is v2 - v, 
ALT No more convolutions are required. 

f - One card, format 110. When it contains the integer 777, 
it means that the error limits defined by cards b -
and c - are requested. 
Any other integer number can be introduced when no 
request in this sense is made. -τ. 

g - One card, format 110. When it contains the Integer 888, 
it means that a rough plot of the resulting pdf and 
distribution function are requested. Otherwise any other 
number (or blank) must be written. 

h - A group of cards, identical to the group mentioned as 
item d -, which defines the pdf of the variable Vg. 
The details are given in the following. 

== Here a loop begins, because the variable v, is now redefined, 
by the program, as result of the operation performed. A nev; 
group of cards, from item e - on, must be inserted, and they 
describe a new convolution, except when a ALT appears as card 
of e - type. In this case this is the last card of the input 
deck. 

=»== Sequence of cards for the definition of the pdf of a random 
variable: 

i. One oard, format 110, with the number, N, of the points in 
which the pdf of the variable is tabulated. When N = 999 it 
means that the variable has a normal distribution and that 
only the card iv must follow. 

ii. One card, format 3FIO.O, with the following three figures. 
. central abscissa of the first step of the given histogram 
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. mean value of the variable 
, standard deviation of the pdf. This last value is not 
used for computations, but only registered as a relevant 
parameter of the function. 

iii. A group of cards, as necessary, format 5F12.0, to write 
the N values of the histogram (end of the sequence). 

iv. One card to be used after card i, when N =999. 
Format 2F10.0. It contains: 
. The mean value and 
. the standard deviation of the pdf (end of the sequence). 

5.3. Output description 

For every convolution the following output is given: 
- a table with 

. the relevant data and the histogram of the pdf of the 
first variable 

. the relevant data and the histogram of the pdf of the second 
variable 

. the type of operation performed between the two variables 
(+, 1-2, 2-1). 

Note that from the second convolution on, the first variable 
,is the one resulting from the preceding operation. 

- A table with 
, the resulting pdf . ..-, 
. the resulting distribution function : ... 
. a list of the relevant data of the resulting pdf. 

- A table (optional) with the error limits at prescribed confi
dence levels. 

- Two rough plots (optional) of the pdf and of the distribution 
function. 
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COMPUTER CODE GROUP 

IMPLICIT REAL*8(AE,G,0Z) 
DIMENSION NAMF(2,10),IDFNT(100,4) 
DIMENSION GU(100,5) ,GP(10C,5 I ,P<100 ,10) ,A (100,10) ,B( 100, 10) 
DIMENSION TU(100),ΤΡ(ΙΟΟ),B1(10),B2<10),PUUR(IOC) 
DIMENSION KKK(50,10),JJJ(50,10),LL(100),KK(100) 
DIMENSION X(lf0,2) 

FORMATS 

WRITE (6,215) 
F0RMAT(5I10) 
FORMAT ( 5 F 1 0 . C ) 
FORMAT (20A4) 
FORMAT < 1 0 F 6 e C , I 4 , 4 A 4 ) 

DIMENSION FMTP(20) 
RFAD ( 5 , 1 0 4 ) FMT^ 
FORMAT ( I H , · FMTO · , 20Α4) 
WRITE ( 6 , 3 0 0 ) FMTO 
DIMENSION FMTK2Ö) 
RFAD ( 5 , 1 0 4 ) FMT1 
FORMAT ( I H ,» FMT1 · ,23Α4) 
WRITE ( 6 , 3 0 1 ) FMTl 
FORMAT U H I , 

L · OMOGENEIΖATION ACCORDING ISOTOPE * * * · , 2 Α 4 , · * * * ' , / / / ) 
DIMENSION FMT3(2i>) 
READ ( 5 , 1 0 4 ) FMT3 
FORMAT ( I H .« FMT3 · ,29Α4) 
WRITE ( 6 , 3 0 3 ) FMT3 
DIMENSION FMT-M20) 
ROAD ( 5 , 1 0 4 ) FMT4 
FORMAT ( I H , · FMT4 %20A4) 
WRITE ( 6 , 3 0 4 ) FMT4 
DIMENSION FMT5Í20) 
RFAD ( 5 , 1 0 4 ) FMT5 
FORMAT ( I H , · FMT5 · ,20Α4) 
WRITE ( 6 , 3 0 5 ) FMT5 
DIMENSION FMT6Í20) 
READ ( 5 , 1 0 4 ) FMT6 
FORMAT ( I H , · FMT6 
WRITF ( 6 , 3 0 6 ) FMT6 
DIMENSION FMT7Í20) 
READ ( 5 , 1 0 4 ) FMT7 

co 

I 
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0·?39 
0040 
r < , ,

41 
Λ'=42 
0^43 
0 * 4 * 
0

Λ
«5 

0^46 
0047 
0^48 

005Ó 

0051 
CO 52 

0Γ*53 
0054 
0055 
0HÇ6 
0057 
0058 

n't ¿Q 
0-61 
rn62 
0063 
Ο ν 64 
0?65 

0"»66 
ΓΤ67 

0^68 

307 

308 

209 
210 
211 
212 
213 
21« 

1 ' 
2 · 

3· 

5' 
6 · 
7» 

FORMAT ( I H , · FMT7 S 2 0 A 4 ) 
WRITE ( 6 , 3 0 7 ) FMT7 
DIMENSION FMT6(20) 
REAC ( 5 , 1 0 4 ) FMT8 
FORMAT ( I H ' . » FMT8 · ,20Α4) 
WRITE ( 6 , 3 0 8 ) FMT8 
FORMAT U H I , · ERRORE NFI DATI * * * 
FORMAT ( 1 6 X , « L I S T OF REJFCTED ELEMENTS' 
FORMAT < / / / , 1 6 X , » F I R S T SUPEPBATCH', / / ) 
FORMAT ( / / / , 16X ,»SECOND SUPERBATCH«,//) 
FORMAT (1H1Ì 
FORMAT (1H1,12X,·** DATA OF THE PROBLEM 

TOTAL NUMBER OF AVAILABLE ELEMENTS 
NUMBER OF ELEMENTS PER DISSOLUTION 

BATCHES IN FIRST SUPERBATCH 
BATCHES IN SECOND SUPERBATCH 
LRANIUM ISOTOPES CONSIDERED 
PLUTONIUM ISOTOPFS CONSIDERED 

OF 
OF 
OF 
OF 

NELEPltNCil 
» / / ) 

* * · , / / / / , 
».15,/, 
»»15,/, 

= »,214) 

15,/, 
'»15,/, 
•»15,/, 
•»15,/, 

- »»F6eO,////) 
,///) 

C 
C 

c 

c 
c 

NUMBER 
NUMBER 
NUMBER 
NUMBER 
RATIO PU-WFIGHT-UNIT/U-WEIGHT-UNIT 

215 FORMAT ( 1 2 X , · * * VARIABLE FORMAT LIST * * · 
2 1

S
F

? H e
A

¡ E L E c T E ¿
t
l ! o T O P E S 2 A l ? / / ^ °

R D I N G E N C R E Í S I N G
 CONCENTRATION OF 

RFAD DATA 

PFAO ( 5 , 1 0 1 ) NELEM, NB1.NB2,MM 
NELEM1=NB1*MM 
NELEM2=NB2*MM 
AL=MM 
RFAD ( 5 , 1 0 1 ) ISU,ISP 
READ ( 5 , 1 0 2 ) FACTOR 
WRITE ( 6 , 2 1 4 ) NELEM,MM,NB1,NB2,ISU,ISP,FACTCR 
NIS=ISU+ISP 
FACTOR=100./FACTOR 
READ ( 5 , 1 0 4 ) ( ( N A M E ( I , K ) , 1 = 1 , 2 ) , K = 1 , N I S ) 
ITT=10=ISU 
AIS=NIS 
WRITE (6 ,FMT0) ( < NAMF ( I , K I , 1 = 1 , 2 ) , K = 1 , M S ) 

DO 8 IX=1,NELEM 

iKf?xi;iK*iWH8?Hf:IVii;KV
ISI , ,

'
fGPflx

'
1P,

-"-
leXTT>

· 

DETERMINATION OF THE ISOTOPIC CONCENTRATIONS 

ι 

CD 

' r. ' . ' 
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0069 
0070 
0*71 
0072 
0073 
0^74 
0075 
Γ 076 
0077 
0078 
0079 
00 80 
0081 
OP 82 
0083 
00 84 
0085 
0086 
G? 87 
0088 
0089 

0090 

0091 

0092 

OO93 
0094 
Γ5005 
0096 
0097 

0098 

0099 
ClfîO 
0101 
0102 
0103 

0104 

LEVFL 

C 

20 MAIN DATE = 72087 15/19/36 PAGE 0003 

C 
C 
C 
C 

C 
C 
C 

TU(IX)=0. 
TP(IX)=0« 
00 4 IS=1.ISU 
TU(IX)=TU(IX)+GU(IX,IS) 

4 CONTINUE 
00 5 IS=1,ISP 
TP(IX)=TP(IX)+GP(IX,IS) 

5 CONTINUE 
PUUR(IX)*(TP(IX)/TU(IX))*FACTOR 
DO 6 IS=1,ISU 
P(IX,IS)=GU(IX,IS)/TU(IX) 

6 CONTINUE 
00 7 IS=1,ISP 
ISS=ISU+IS 
P(IX,ISS)=GP(IX,IS)/TP(IX) 

7 CONTINUE 
e CONTINUE 
WRITE (6,213) 
WRITE (6.FMT3) ((NAME(I,K),I=1,2),K=1,NIS) 
DO 2 IX=1,NELEM 
WRITE (6.FMT8) (IX,(IDENT(IX,IT),IT=1,4)»ÍP(IX,IS)»IS=1,NIS), 
1PUURÍIX)) 

2 CONTINUE 

OMCGENFIZATION ACCORDING ISOTOPE »ISS» 

00 999 ISS=1,NIS 

DO 9 IS*1,10 
B1(IS)=0. 
B2(IS)=C. 
DO 9 J=1,1C0 
B(J,IS)=Co 

9 CONTINUE 

WRITE (6,202) (NAME(I,ISS),1=1,2) 

ORDERING OF FUELS ACCORDING ENCREASING CONCENTRATION OF »ISS» 

00 10 IX=1,NELEM 
X ( I X , 1 ) = P ( I X , I S S ) 
X ( I X , 2 ) = F L 0 A T ( I X ) 

10 CONTINUE 
CALL ND0R2(NELEM,X) 

to 

o 

WRITE ( 6 , 2 1 6 ) ( N A M E ( I , I S S ) , 1 = 1 , 2 ) 
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0105 
0106 
0107 
03 ?8 
0Í09 

0110 

Olli 
0112 
0113 
Q114 
0115 
0116 
0117 
0118 
€119 
0120 
0121 
0122 
0123 
0124 

0125 
0126 
0127 
0128 
0129 
0130 
0131 

0132 

0133 
0134 
0135 
0136 
0137 
0138 
0139 
0140 
0141 

C 
C 
C 

C 
C 
C 

WRITE (6,FMT3) ((NAME(I,K),1=1,2),K=1,NIS) 
DO 31 J=l,NELEM 
I=X(J,2) 

*ι ΑίϊΙω.ί.έ,ΡΜΤ*ί (J
'
ÍID
ENT(I,IT),IT=1,4),(P(I,IS),IS=1,NIS)J 

31 CONTINUE 

SUPERBATCH NUMBER 1 

WRITE (6,213) 

IF (NELEMloFQoO) GO TO 6G 
N01=NELEM-NF.LFM2 
IF (NELEMleGTcNOl) GO TO 70 
IF (NFLFMloEQcNOl) GO TO 15 
NOO=NELEM1+1 
WRITE ( 6 , 2 1 0 ) 
WRITE (6 ,FMT3) ( ( NAME ( I , K) , 1 = 1 , 2 ) , K=l , M S ) 
DO 72 IX=N00,N01 
I=X(IX,2) 
L L ( I X » = I 
K=IX-N00+1 

,, W£ITE (6,FMT4)(K,(IDENT(I,IT),IT=1,4),(P(I,IS),IS=1,NIS)) 
7Z CONTINUE 
15 CONTINUE 

FUEL DATA TRANSFERRED IN KORK MATRIX «A» 

C 
C 
C 

ι 
(SJ 

DO 14 IX=1,NELEM1 
= x f l X , 2 ) I 
LL(IX)=I 
DO 12 IS=1,NIS 
A(IX,IS)=P(I,IS) 

12 CONTINUE 
14 CONTINUE 

CALL SUPBCH(NELEM1,A,LL,KKK,NB1,NIS,B,ISS) 

FINAL BATCH COMPOSITIONS 

WRITE ( 6 , 2 1 1 ) 

D O
1
! ! J = i

F
N B l

}
 ' ' N ^

1 1
· ^ »

1 2 1
'

2
' · ^ · ^ ' 

DO 50 I=1ÎMM 

K=KKK(J,I) 

ΚΛ ^RÍ.If„.
<
,Í*

FMT
>

i
 < K » < I D E N T ( K , I T ) , I T = 1 , 4 ) , ( P ( K , I S ) , I S = 1 , N I S ) ) 

3U LUN I I N U t 
DO 54 I S = 1 , N I £ 
B ( J , I S ) = B ( J , I S ) / A L 
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0142 0143 014* 0145 0146 

0147 0148 0149 0150 0151 0152 0153 
0154 
0155 

0156 0157 0158 0159 0160 0161 0162 0163 0164 0165 0166 
0167 
0168 
0169 
0170 
0171 
0172 

0173 
0174 
0175 
0176 
0177 

C 
C 
C 

54 
62 

66 

C 
C 
c c c 

c 
c 
c 

B 1 ( I S ) = B 1 ( I S ) + B ( J , I S ) 
B 2 ( I S ) = B 2 ( I S ) 4 B ( J , I S ) * B ( J , I S ) 
CONTINUE 
WRITE (6 ,FMT5) ( J , (B( J , I S ) , I S = 1 , M S ) ) 
CONTINUE 
SUPERBATCH CHARACTERISTICS 
BB1=NB1 
DO 66 IS=1,NIS 
B1(IS)=B1(IS) /BB1 
B2(IS)=DSQRT( (B2(ISHBB1*B1 (I S) *B1 ( IS) ) / ( B B l - l . ) ) 
CONTINUE 
WRITE (6.FMT6) (BK I S) , 1 S=l ,NIS) 
WRITE (6,FMT7) ( B 2 ( I S ) , 1 S = 1 , N I S ) 

6C CONTINUE 
IF (NELEM2.EQ.0) GO TO 999 
SUPERBATCH NUMBER 2 
N03=NELEM»NELEM2 
IF (NELEMleNEoO) GO TO 87 
WRITE ( 6 , 2 1 0 ) 
WRITE (6 ,FMT3) ( ( N A M E ( I , K ) , 1 = 1 , 2 ) , K = 1 , N I S ) 
DO 61 IX=1,N03 
I=X(IX,2) 
LL(IX)=I 
K=IX WRITE (6,FMT4)(K,(IDENT(I,IT),IT=1,4),(P(I,IS),IS=1,NIS)) 61 CONTINUE 87 CONTINUE 
DO 48 IS=1,1C 
Bl(IS)=Oo 
B 2 ( I S ) = 0 . 
DO 48 J = l , 1 0 0 
B(J,IS)=Oo 

46 CONTINUE 

FUEL DATA TRANSFERRED I N WORK MATRIX »A» 
DO 80 IX=1,NELEM2 
N04=N03*IX 
I=X(N04,2) 
L L ( I X ) = I 
DO 80 IS=1,NIS 

to 
tO 
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0178 
0179 

0180 

0181 
01 82 
0183 
0184 
0185 
0186 
0187 
0188 
0189 
0190 
0191 
0192 
0193 
0194 

0195 
0196 
0197 
0198 
0199 
02Γ0 
0201 

02C2 

0203 
02C4 
0205 
0206 
0207 
0208 

C 
C 
C 

C 
c 
c 

8C 
A ( I X , I S ) = P ( I , I S ) 
CONTINUE 

51 

55 

63 

67 

CALL SUPBCH(NELEM2,A,LL,KKK,NB2,NIS,B,ISS) 

SECOND SUPERBATCH CHARACTERISTICS 

WRITE ( 6 , 2 1 2 ) 
WRITE (6.FMT3) ( (NAME(Ι ,Κ) ,1=1 ,2) ,K=1,NIS) 
DO 63 J=1,NB2 
DO 51 1=1,MM 
K—KK'K (J Î I 
# L U

E
j i '

F M T 4 ) l
 K , ( I D E N T ( K , I T ) , I T = 1 , 4 ) , ( P ( K , I S ) , I S = 1 ,NIS) ) 

CONTINUE 
DO 55 IS=1,NIS 
B ( J , I S ) = B ( J , I S ) / A L 
B1(IS )=B1( IS1+B(J , IS ) 
B 2 ( I S ) = B 2 ( I S ) * B ( J , I S ) * B ( J , IS) 
CONTINUE 
CONTINUE

,FMT5)
 *

 J
'

, B ( J
'

I
S I . I S = 1 , M S ) J 

SUPERBATCH CHARACTERISTICS 

BB2=NB2 
DO 67 IS=1,NIS 
B1(IS)=B1(IS) /BB2 
B2( i IS )=DSQRT((B2( IS ) -BB2*Bl ( IS )*Bl ( IS ) ) / (BB2- I . ) ) 
CONTINUE 
WRITE (6,FMT6) ( B l ( I S ) , I S = 1 , N I S ) 
WRITE (6,FMT7) ( B 2 ( I S ) , I S = 1 , N I S ) 

to 
00 

999 CONTINUE 

GO TO 1000 
70 CONTINUE 

,~~~ WPJÏf ( 6 , 2 0 9 ) NELEMl.NSl 
1000 CONTINUE 

STOP 
END 
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00C1 
0002 
0003 

0004 
0005 
0006 
000? 
00 Otf
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0C1Ö 
0019 
0020 

0021 
0022 

SUBROUTINE ND0R2(N,X) 
IMPLICIT REAL*8UH,GZ) 
DIMENSION X(1C0,2) 

DO 5 J=2,N 
IF(X(I,1)X(I1,D) 1,5,5 
TFMP1=X<I,1) 
TFMP2=X(I,2) 
JM1=11 
DO 3 J=1,IM1 
L = IJ 
IF(TFMP1X(L,1)) 2,4,4 
X(L+1,1)=X(L,1) 
X(L+1,2)=X(L,2) 
CONTINUF 
ΧΠ,1)=TFMP1 
X(1,2)=TEMP2 
GO TO 5 
X(L+1,1)=TEMP1 
X<L+1,2)=TEMP2 
CONTINUE. 

RFTURN 
END 

to 
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0001 SUBROUTINE SUPBCH(NELE M,A,LL,KKK,K,NIS,Β,ISS) C 0002 IMPLICIT RfcAL*8 (A-E,G,0-Z) C 
0003 DIMENSION A(1G0,10) ,LLi 100),KKK(50,10),B(100,10) 0004 DIMENSION X(100,2),JJJ(50,10) C 0005 N=NELFM 0006 L=l C C INITIALIZATION OF FINAL EiTCHirS «a' C 0007 DO lu 1=1,M 0006 KKK(I,1)=LL() ) 0009 DO 16 IS = 1,NI S 0010 · B(I,IS)=A(I,IS) 0011 16 CONTINUE C C SUBSEQUENT ADDITION TO FINAL BATCHES OF SINGLE! FUEL ELEMFNTS 

r 0012 ^ 20 CONTINUE C 
0013 L=L+1 , 
0014 DO 24 1=1,M g 0015 /-ƒ J=N-1 + 1 0016 (J KKK(1,L)=LL(J) ' 0017 DO 24 T 5 = 1,NI S 0018 B( I, IS)=B(I,IS)+AÍJ,I S) 
0019 24 CONTINUE 

C 
C TEST OF END OF GROUPING 

0020 IP (M.EQ.INM)) GO TO 4t> 
C 
C ORDERING OF ' B ' GROUPS ACCORDING tNCREASING VALUES OF ' I S S ' CONCENTRATIONS 
C 

0 0 2 1 DO 2R 1 = 1 , M 
'•022 X( Σ, 1) = B( ) , Ï S S ) 
w'Jiä Χ ι i , ? )= i - L JÄT ( ì ) 
00 ¿4· 2= CONTINUE 
0 0 2 5 CALL ND0R2( -

k ,
,X ) 

0026 DO 34 T = l,·! 
002? DO 30 1S=1,N1S 
002Ó t (Ι,ι f. )=£,(!,] S) 
0029 30 CONI INUt 
0030 DO 32 1L=1,L 
0031 JJJ( I,1L) = KKK lì,IL) 
JÛ22 32 CONTÌNUE 



L IST OF THE DATA CAPDS USFD FOR THE »ORDER» SAMLE PROGRAM 

«IH 
( 6F 
(PX, 
( · » 
( / , » 
U H 
(13X 
( · ' 

U 
1 8 6 * 
1 7 ? , 
1 6 9 0 
121» 
1 2 2 0 
123«, 
1 2 2 , 
1 2 4 , 
1 2 2 , 
12D, 
1 1 8 , 
1 2 4 -
1 1 6 , 
1 1 6 , 
1 1 5 , 
123 o 
116» 
1 1 4 0 
1 1 7 . 
1 2 2 , 
1 1 6 , 
115o 
U 7 , 
116o 
1 2 6 -
1 2 9 . 
126o 
1 2 2 -
! .74 5 
1 7 3 , 
l ^ l o 
1 2 2 , 
1 J. 5 , 
I I P , 
1 2 n o 
1 7 1 , 
1 7 1 , 
1 7 0 ; 
1.16s, 
1 1 4 . 

,16X,»REACTOR 
1 ^ 0 3 , I 4 , 4 A 4 ) 
«FUEL ELEMENT 
, I l f , , 4 A 4 , 6F9o 

BA,TCH»,I3,18X 
, / / / , » SUPERBA 
, · STANDo DEVo 
, Ι 1 Γ , 4 Α 4 , 6F9o 

40 
3 

15**., 
- 2 3 5 U-236 
5 2 Ό 3 9 706O0 

3?c 22 7 9 4 3 : 
3 Γ 0 3 6 7942 β 
26ο 57 7°96ο 
26ο47 7007ο 
26ο 26 7999 3 
26>46 79<?7ο 
26ο«2 e r o i « 
26 β 43 7997ο 
2 6 , 7 2 7095c 
27ο Ρ 5 7991ο 
2 6 - 1 4 8000 , 

ft 2 7 , 3 4 7989 . 
7 27ο 32 7«?.R«?o 

27c50 7987 , 
2 6 β 7 6 7994ο 
27ο40 7988ο 
27ο 63 7 9 8 6 , 
27ο17 7991ο 
2 6ο 47 7997ο 
27ο 35 7989ο 
27ο51 7987ο 
2 7 ; 2 7 7989 . 
27ο32 7οΡ9ο 
2 5 - 8 1 0 Λ θ3-
2 5 : 2 9 8007. 
25ο 7 3 go r 3ο 
26 -37 ΐοομ. 
29c 57 7947ο 
29ο 70 7 ° 4 6ο 
3 Γ ο 0 4 7«44 
2 6 0 49 7 9 ° 7 „ 
27ο53 7θη?ο 
27ο Ο6 7991ο 
26ο66 7°95ο 
3 0 . 0 7 7944 , 
3ΓΌ 09 7943 , 
3 Í V 2 1 7 ° 43 , 
2 7 : 2 9 7989 , 
27ο 77 7 9 8 5 , 

D A T A « , / / / / , 6 ( 2 X , 2 A 4 ) , · FUEL EL- I D E N T o » , / / ) 

TCENTo' , 6 ( 2 * 4 , I X ) , / / ) 
5) 
, 6 F 9 o 5 , / / ) 
TCH MEAN VALUES «»oF^oS) 

», 6 F 9 o 5 ) 
5 , » PU/U PATIO PEPCENT= ' F 7 C 5 ) 

8 ' 3 3 
3 

U - 2 3 
45t So 
479P0 
4 7 9 5 o 
47 6? o 
4 7 7 1 c 
4 7 3 7 c 
475Ro 
4 7 2 3 o 
47 68 o 
4780o 
4 8 1 6 o 
4 7 3 5 c 
4 8 5 8 ; 
4 Ρ 36o 
4857c 
4790o 
4 8 6 2 o 
4 8 6 8 c 
4 P 2 5 0 
4 7 7 0 o 
4 8 4 4 o 
4 8 6 0 o 
4 8 3 8 o 
4 8 4 3 o 
4 7 0 1 c 
4639o 
4693o 
4 7 6 2 -
472f\. 
4734o 
4 7 6 5 . 
4 7 7 4 0 
4Ρ61ο 
481

c
'c 

4 7 8 3 o 
4 7 6 8 , 
4776o 
4 7 8 2 -
4P45-. 
489 5c 

8 PU-
962o 

1 ? 9 2 , 
1 1 0 0 , 
12P6» 
1277c 
1265o 
1279o 
1 2 5 3 , 
1 2 7 8 o 
1 2 9 0 ; 
1314o 
1256c 
1 3 3 3 , 
133:1o 
1 3 4 6 -
i 300c 
1338» 
1355c 
1 3 1 9 o 
12R"o 
1 3 2 9 o 
1342o 
1 3 2 3 . 
1327o 
1 2 3 8 -
1 2 0 3 : 
1 2 3 3 , 
1 2 7 4 -
1 0 6 * 3 
1^66o 
1"84: 

?.282o 
1 3 4 4 , 
1311c 
1 2 ° 2o 
1 0 8 5 : 

1^P6„ 
1093c 
1 3 ? 7 -
1363o 

23« 

527: 
675
683. 
027o 
721, 
703c 
719o 
693, 
719o 
7 3 4 ; 
760o 
695o 
7 8 5 

779o 
■»96-
7 4 3 . 
7 9 0 , 
9/'6-
767o 
722o 
7f i0o 
795o 
774 : 
77 Β-, 
677 o 
64^··. 
6 7 1 , 
7 1 5 -
63"*. 
644o 
664: 
723o 
759-
7 3 5 ; 
666 , 
667c 
674o 
778· 
819 , 

PU-24C 
2 
6 
4 
η 
2 
5 
2 
4 
6 
6 
5 
8 
2 
5 
1 
5 
2 
5 
8 
2 
8 
5 
2 
8 
1 
1 
Ύ 
5 
O 
5 
5 
7 
c 
5 
5 
O 
<5 
Ρ 
8 
6 

PU 2 4 1 
1 * 5 0 9 - 1 0 9 
1 * 5 ? 9 - 1 1 1 
1 * 5 0 9 - 1 1 7 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 

5Ί !9 -Γ76 
5Γ9 -0 58 
5 " 9 - 0 7 4 
509 -078 
509-0 52 
5 0 9 - 0 4 3 
5?9-î"59 
5? 9 - 0 6 1 
5 1 9 - 0 5 4 
5 9 9 - 0 4 4 
5«9 -£48 
5 ? 9 - 0 6 4 
509-C73 
5 2 9 - Γ 6 3 
509 -047 
5D9-C50 
5 0 9 - ^ 5 5 
5 0 9 - 0 7 2 
5 0 9 - 0 6 2 
5 9 9 - 0 7 5 
5 7 9 - Γ 7 1 
5 ^ 9 - 0 5 1 
509 -057 
5 5 9 - 0 5 3 
5"> 9 - 0 6 7 

8 * 5 ^ 9 - 1 1 6 
P*5 ' 9 - 1 1 2 
8 * 5 1 0 - 1 1 4 
8 
9 
9 
c 

l
r
> 

1? ' 
1*> 

5C9-046 
5^9—f4? 
5 " 9 - f 4 5 
5 ^ 9 - 0 6 5 

•«539-118 
»5^9-115 
* 5 ? 9 - 1 1 3 

ï 000 o 509-0693 
1 3 0 % 5 3 9 - l > 4 1 

F l ? 
DI? 
J09 
F04 
E0 5 
H04 
G09 
107 
He e 
ΙΠ 4 
J?4 
DP 8 
109 
CC 8 
Gir 
J06 
CO 5 
F03 
E09 
HT 6 
F06 
E10 
FOB 
G07 
HIO 
105 
EO 3 
DO 6 
J 03 
y - 3 
D Ï3 
GO 5 
H"3 
E37 
C07 
CO 4 
C09 
110 

, D04o 

ice 
49 
59 
94 
88 

109 
107 
117 
113 

68 
65 
86 
58 
45 

108 
119 

80 
93 
92 

111 
96 
50 
98 

105 
55 

115 
75 
84 
66 
69 
76 

103 
•y

1
-

QH 

82 
79 
46 
56 

, , 7 8 
JO80060 

CO 

CTI 



* * VARIABLE FORMAT LIST * * 
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D
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·
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* * CATA OF THE PROBLEM * = 

TOT'L NUMBFF OF AVAILABLF FLFMFNTS 4 ' 
RUM· ^R OF FLFMFNTS P^R DISSOLUTION 3 
NU

w
,
r
fR OF EiTCHES IN FIRST SUPERBATCH 8 

NUR ER OF EATCHES IN' SECOND SUPEPBATCH 3 
NUMEER CF URANIUM ISOTOPES CONSIDERED 3 
NUMBER OF PLUTONIUM ISOTOPES CONSIDERED 3 
RATIO PU-WEIGHT-UNIT/U-WEIGHT-UNIT ISO. 

REACTOR DATA 

U - 2 3 5 

I 8 6 0 5 0 0 
17 ~ . 6 0 0 
1 6 9 o 8 Ç 0 
1 2 1 ο 5 0 0 
122o ICO 
1 2 3 , 3 0 0 
122«, 1 *0 
1 2 4 . 7 0 C 
12 2o 4 0 0 
1 2 0 . 6 0 0 
118o SOO 
124o 1 0 0 
1 1 6 . 8 0 0 
116ο7Γ«0 
115o 7 0 0 
1 2 0 o 2 0 0 
1 1 6 , 4 0 0 
1 1 4 o 9 0 0 
1 1 7 o 7 0 P 
1 2 2 o 0 0 0 
1 1 6 . 6 0 S 
1 1 5 , 6 0 0 
1 1 7 o 1 0 0 
1 1 6 0 7 0 0 
1 2 6 c 0 0 0 
1 2 9 o 0 0 Q 
1 2 6 o 4 0 Q 
1 2 2 o 7 0 0 
1 7 4 o 3 0 " 
17?o 6 0 0 
1 7 1 . 6 0 0 
1 2 2 . 0 0 0 
1 1 5 c 5 0 0 
1 1 8 0 3 0 0 
1 2 0 « 8 0 0 
1 7 1 o 5 0 0 
1 7 1 o 3 0 0 
1 7 0 o 6 0 0 
1 1 6 o 9 0 0 

U - 2 3 6 

2 7 e 3 9 0 
3 0 . 2 2 0 
3 C . 3 6 0 
2 6 . 5 7 0 
26o 47C 
26o 2 6 0 
2 6 . 4 6 0 
2 6 . 0 2 0 
26o 4 3 0 
2 6 . 7 2 0 
2 7 . C 50 
2 6 o 1 4 0 
2 7 o 3 4 0 
2 7 . 3 2 0 
2 7 o 5 f C 
2 é o 7 6 0 
2 7 o 4 0 0 
2 7 o 6 3 0 
2 7 o 1 7 0 
2 6 o 4 7 0 
2 7 . 3 5 0 
27o 5 1 0 
2 7 0 2 7 0 
2 7 o 3 2 C 
25o e i e 
2 5 . 2 9 C 
2 5 o 7 3 0 
2 6 . 3 7 0 
29o 5 7 0 
2 9 o 7 0 0 
30o 04C) 
2 6 c 4 9 0 
2 7 o 5 3 0 
2 ? . C 6 0 
2 6 0 6 6 0 
3 Co 0 7 0 
3 0 . 0 9 0 
3 0 . 2 1 0 
27o 2 9 0 

U - 2 3 8 

7 9 6 0 o 0 0 0 
7 9 4 3 o

Λ
0 0 

7942o COC 
7 9 9 6 o 0 0 0 
7 9 9 7 o 0 0 0 
7 9 9 9o 0 0 0 
7 9 9 7 . 0 0 0 
80Π 1 . 0 0 0 
7 9 9 7 . 0 0 0 
7 9 9 5 o 0 0 0 
7 9 9 I 0 C O O 
8000oOOO 
7 9 8 9o 0 0 0 
7989o COO 
7987o 0 0 0 
7 9 9 4 , 0 0 0 
7 9 8 8 0 0 0 0 
7 9 8 6 . 0 0 0 
7991o 0 0 0 
7 9 9 7 c O 0 C 
7 9 8 9 . 0 0 0 
7 9 8 7 c 0 0 0 
7 9 8 9o 0 0 0 
7989o 00"? 
8 0 0 3 „ 0 0 0 
8 0 0 7 o 0 0 Γ 
8 θ 0 3 ο 0 ό . Γ 

7 9 9 8oO?'C 
7947c 0 0 0 
7 9 4 6 o O Í O 
7944o O"'0 
7 9 9 7o 0 0 ? 
7987 c OOO 
7 9 9 1 . 0 0 0 
7995oOOG 
7 9 4 4 0 0 0 0 
7943« OOC 
7 9 4 3 . 0 0 0 
7 9 8 9 . 0 0 0 

P U - 2 3 9 

4 5 C 9 . 0 0 0 
4 7 9 C . 0 O 0 
4 7 9 5 . (1í>0 
4 7 6 7 . 0 ' Ό 
4 7 7 1 o COO 
4 7 3 7o 0 0 0 
4 7 5 8 . COO 
4723oOOf> 
4 7 6 6 . 0 0 0 
4 7 8 9o 0 0 0 
4 6 1 6 . 5 3 0 
4 7 3 5 . 0 0 0 
4 8 5 8 . ΡΟΛ 
4 8 3 6 . Λ 0 * 
4 8 5 7o OJO 
4 7 9 f e O O O 
4 8 6 2 . 0 0 0 
4 8 6 8 . 0 0 0 
4 8 2 E. COO 
4 7 7 C . C O 0 
4 8 4 4 . C O O 
486C.OOC 
4 8 3 6 o OCO 
4 8 4 3 . 0 " · ^ 
4 7 0 1 . 0 0 0 
4 6 3 9 o COO 
4 6 9 3 o ^ 0 0 
4 7 6 2 . (V"^ 
4 7 2 Cor·:"-: 
4 7 3 4 e C O 
4 7 6 5 . 0 0 0 
4 7 7 4 . 0 O C 
4 8 6 1 . 0 ^ 0 
4 8 1 9 . ? · · ' ' ' 
4 7 8 3 . 0 5 0 
4 7 6 6 . 0 0 ? 
4 7 7 6 . 0 0 0 
4 7 8 2 . 0 Λ 0 
4 8 4 5 . 0 0 0 

P U - 2 4 0 

9 6 2 c 003* 
1 0 9 2 . " 0 0 
1 1 CO. ' 0 0 
12 8 6 . 0 0 3 
1 2 7 7 . " 0 0 
12 65« 00:} 
1 2 7 9 . 0 0 0 
1 2 53o 0 0 0 
1278οΟΓ>0 
1 2 9 0 . o n o 
1 3 1 4 . 0 0 0 
1 2 5 6 o 0 0 0 
1 3 3 3 c « o n 
1 3 3 0 β ' Ό 0 
1346 .OOO 
1 3 0 0 o 0 0 0 
1 3 3 8 . 0 0 0 
1355oOOO 
1 3 1 9 o 0 0 0 
1 2 8 0 * 0 0 0 
1 32 9 . O n O 
1 3 4 2oOOO 
1 3 2 3 o ΟΡΟ 
1 3 2 7o 0 0 0 
J 238o OOO 
1 2 r 3 0 .'<"»;:! 
1 2 3 3 o 0 ^ 0 
1 2 7 4 o Í'OO. 
106 ί · ·ο000 
1 0 6 6 o 00.3 
1 0 8 4 . 0 0 ? 
1262«. OOO 
1 3 4 4 o 1 0 0 
1 3 1 1 . O.o? 
1 2 9 2 . 0 0 0 
1 0 8 5 o 0 0 0 
1 0 8 6 . 0 0 3 
1 0 9 3 . 0 0 0 
1 3 2 7 . 0 0 0 

PU 2 4 1 

5 2 7 . 2 0 0 
6 7 5 . 6 0 0 
6 8 3 o 4 C 0 
7 2 7 . Λ 0 0 
7 2 1 « 200 
7 0 3 o 500 
719o 200 
6 9 3 . 4 0 0 
7 1 9 o 6 0 0 
7 3 4 . 6 0 0 
7 6 0 . 5 0 0 
6 9 5 . 8 0 0 
7 8 5 . 2 0 0 
7 7 9 . 5 C 0 
7 9 6 . 1 0 0 
74 3 . 500 
7 9 0 o 2 0 0 
80 6 . 5 0 0 
7 6 7 . 8 0 0 
7 2 2 . 2 ^ 0 
7 8 G. 800 
7 9 5 . 5 C 0 
7 7 4 . 2 0 0 
7 7 8 . e o o 
6 7 7 . 1 0 0 
6 4 0 . 100 
6 7 1 . 7 0 0 
7 1 5 o 5 C 0 
6 3 7 o 0 0 0 
6 4 4 . 5 0 0 
6 6 4 . 5 0 0 
7 2 3 . 7 0 0 
7 9 6 . 9 0 ' * 
7 5 9 . 5 C O 
73 5 . 5 ^ 0 
6 6 6 . C O O 
6 6 7 . 9 0 0 
6 7 4 . 8 C 0 
7 7 8 . 8 0 0 

FUEL EL. IDENT. 

1 * 5 0 9 - 1 0 9 
1 * 5 0 9 -
1 * 5 0 9 -
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 

5 0 9 -
5 0 9 -
5 P 9 -

• 1 1 1 
- 1 1 7 
■076 
■C58 
•C74 

5 0 9 - 0 7 8 
5 C 9 - 0 5 2 
5 0 9 -
5 0 9 -
5 0 9 -

•C43 
•C59 
■061 

5 0 9 - 0 5 4 
5 0 9 -
5 : 9 -
5 0 9 -
5 0 9 -

0 4 4 
•04 8 
•C64 
•C73 

5 0 9 - 0 6 3 
5 0 9 - 0 4 7 
^ng—PRf· 
5 0 9 - 0 5 5 
5 0 9 - C 7 2 
5 0 9 -
5 0 9 -
509= 
5 0 9 -
5 0 9 -
5?9« 
5 0 9 -

8 * 5 0 9 -

=062 
• 0 7 5 
0 7 1 

• 0 5 1 
■057 
• 0 5 3 
-C67 
•116 

8 * 5 0 9 - 1 1 2 
8 * 5 0 9 -
8 
9 
9. 
9 

5 0 9 -
• 1 1 4 
•P46 

5 0 9 - 0 4 2 
5 Π 9 - Γ 4 5 
5 0 9 - 0 6 5 

1 0 * 5 9 9 - •118 
1 0 * 5 0 9 - 1 1 5 
1 0 * 5 0 9 - 1 1 3 

000c 5 0 9 - -069 , 

F I O 
DIO 
J 0 9 
F04 
EO 5 
HÜ4 
G09 
1 0 7 
HO 8 
104 
JO 4 
D08 
109 
C08 
G10 
J 0 6 
CO 5 
FO3 
F09 
H06 
F06 
F I O 
F08 
G07 
HIO 
105 
803 
DO 6 
J 0 3 
133 
DO 3 
GOS 
HO 3 
EO7 
CO 7 
C04 
C09 
110 

1 0 0 
4 9 
59 
9 4 
8 8 

109 
107 
1 1 7 
1 1 3 

6 8 
6 5 
8 6 
58 
4 5 

1 0 8 
119 

8 0 
9 3 
92 

1 1 1 
9 6 
50 
9 8 

1 0 5 
5 5 

1 1 5 
7 5 
84 
6 6 
6 9 
7 6 

1 0 3 
7 0 
90 
8 2 
7 9 
4 6 
5 6 

D 0 4 e o 7 8 

co 
co 



1 1 4 . 1 0 0 2 7 . 7 7 0 7 9 8 5 . 0 0 0 4 8 9 5 . 0 0 0 1363 .000 8 1 9 . 6 0 0 1 0 0 0 . 5 0 9 - C 4 1 Λ 0 8 β β 6 0 

FUEL ELEMENT IDENT. U-235 

6 
7 
8 
9 

1*509109 
2*509111 
3*509117 
4 509076 
5090 58 
509074 
509=078 
509052 
509043 

10 5C9-059 
11 5 0 9 - 0 6 1 
12 509-0 54 
13 509-Ó44 
14 509 -048 
15 5C9-064 
16 5C9-073 
17 509-063 
18 509-047 
19 5C9-050 
20 509-055 
21 509-072 
22 509-062 
23 5Q9-P75 
24 5C9-071 
25 5 0 9 - 0 5 1 
26 509-057 
27 509-053 
26 509-067 
2 9 * 5 0 9 - 1 1 6 
3 0 * 5 0 9 - 1 1 2 
3 1 * 5 0 9 - 1 1 4 
32 5C9-046 
33 509 -04 2 
34 5C9-04 5 
35 5 C 9 - 0 6 5 
3 6 * 5 0 9 - 1 1 8 
3 7 * 5 0 9 - 1 1 5 
3 8 * 5 0 9 - 1 1 3 
3 9 . 5 C 9 - 0 6 9 . 
4 0 . 5 C 9 - 0 4 1 

F I O 1 0 0 
DIO 4 9 
J 0 9 5 9 
F 0 4 . 9 4 
E05 88 
H04 l ^ 
G09 1 0 7 
1 0 7 1 1 7 
HO 8 1 1 3 
1 0 4 
J 0 4 
DO 8 
109 
C08 

68 
65 
86 
58 
4 5 

G10 1 0 8 
J 0 6 1 1 9 
CO 5 80 
F0 3 
E09 

93 
9 2 

H06 1 1 1 
F06 96 
E10 
F 0 8 

5 0 
98 

G07 1 0 5 
H 1 0 55 
IÖ5 1 1 5 
F 0 3 7 5 
D^é 
J03 
103 
003 

84 
66 
69 
76 

GO5 103 
H?3 7? 
E^7 
C 07 
C 04. 
C09 
H O 

82 
79 
46 
56 

D * 4 . . 7 8 
J 0 8 . . 6 0 

0 . 0 2 2 8 2 
0 . ^ 2 0 9 5 
C.02085 
0 . 0 1 4 9 2 
0 . 0 1 4 9 9 
C. C l513 
0 .01499 
0 .01530 
0 . 0 1 5 0 3 
0 . 0 1 4 8 1 
0 .01456 
0 . Γ 1 5 2 3 
Oc 01436 
0 . 0 1 4 3 5 
O.C 142 3 
0 .01476 
0 . 0 1 4 31 
0 . 0 1 4 1 4 
0 . 0 1 4 4 7 
0 . 0 1 4 9 6 
0 . 0 1 4 3 4 
0 . 0 1 4 2 2 
0 . 0 1 4 4 0 
0 . 0 1 4 3 5 
0 . 0 1 5 4 5 
OoC 1581 
0 .01550 
O. '31506 
0 . 0 2 1 3 8 
0. 0213Γ 
0 . 0 2 1 0 7 
0 .01496 
0 . 0 1 4 2 1 
0 . 0 1 4 5 4 
O. 01484 
O.P2105 
0 .021C3 
0 . 0 2 0 9 5 
0 . 0 1 4 3 7 
O. Cl404 

U=236 

Oo 0033 5 
0 . 0 0 3 7 1 
Oo 00373 
0.Q0326 
9 . O 03 2 5 
Oo00322 
0 .0032 5 
0 . 0 0 3 1 9 
0οΓ'

>
324 

0 . 0 0 3 2 8 
0 .00332 
0 . 0 0 3 2 1 
0 .00336 
0 .00336 
0 . 0 ^ 3 3 8 
0 .0032 9 
O.00337 
0 . 0 0 3 4 0 
0 . 0 0 3 3 4 
0 . 0 0 3 2 5 
9 . ^ 0 3 3 6 
3.ÇP338 
0 .00335 
0 .00336 
0 . 0 0 3 1 7 
Oo 00310 
0. 00316 
0o0R324 
Oe 00363 
0 . 0 0 3 6 4 
0 . 0 0 3 6 9 
0 . 0C32 5 
0 .0033 9 
0 . 0 0 3 3 3 
0 . 0 0 3 2 7 
O. ΟΓ36 9 
0 .0036 9 

ο. α 03 7 i 
0. 00336 
0 . 0 0 3 4 2 

U=238 

0 .97383 
0 .97 534 
O. 9754-2 
0 .98182 
Γ .98176 
0 .98165 
Co 98176 
0 . 9 8 1 5 1 
C.98173 
0o98191 
0o98211 
0 .98157 
0 .98 228 
0 .98229 
O, 98239 
0 .98195 
0 . 9 8 2 3 2 
0 . 9 8 2 4 7 
0 .98219 
0 .98177 
0 .98230 
0 .98240 
0 . 9 8 2 2 5 
0 .98229 
0 .98138 
0 ,98109 
0 .98135 
C.98170 
Oo 97499 
Po 97505 
C.97525 
0 .98177 
0 .98 241 
C.98213 
0 .98189 
0 . 9 7 5 2 5 
0 .97527 
0 .97534 
0 .98227 
Do 98254 

PU-239 

0 . 7 5 1 7 3 
0 . 7 3 0 4 5 
0 . 7 2 8 9 0 
0 .70310 
Oo70481 
O.70644 
Oo70424 
0 . 7 0 8 1 6 
0 .7*474 
0 . 7 0 2 8 6 
0 . 6 9 8 9 3 
0 . 7 0 8 1 1 
0 . 6 9 6 3 7 
0 . 6 9 6 2 8 
0 . 6 9 3 9 5 
0 . 7 0 0 9 6 
0 . 6 9 5 5 5 
0 . 6 9 2 5 1 
0 . 6 9 8 0 8 
0 .70435 
0 .69660 
0 .69453 
0 .69760 
0 . 6 9 6 9 5 
0 . 7 1 0 5 4 
Q.71566 
0 . 7 1 1 3 1 
0 .70532 
0 . 7 3 5 5 5 
0 . 7 3 4 5 8 
0 . 7 3 1 5 6 
0 .70416 
0 .69424 
^ . 6 9 9 4 7 
0 . 7 0 2 3 0 
0 . 7 3 1 4 0 
0 . 7 3 1 4 0 
0 . 7 3 0 1 ? 
0 . 6 9 7 0 4 
0 .69162 

PU-24C 

Col6038 
0 . 1 6 6 5 2 
0 . 1 6 7 2 1 
0 . 1 8 9 6 8 
Oo18865 
0 . 1 8 8 6 5 
0 . 1 8 9 3 1 
0 . 1 8 7 8 7 
0 .18890 
0 . 1 8 9 3 3 
0 .19C70 
0 . 1 8 7 8 3 
0 .19108 
0 . 1 9 1 4 9 
0 . 1 9 2 3 1 
0 . 1 9 0 2 4 
0 . 1 9 1 4 1 
Ç. 19276 
0 . 1 9 0 8 3 
0 . 1 8 9 0 1 
0 . 1 9 1 1 2 
0 . 1 9 1 7 8 
Oc 19077 
C.19097 
C.18712 
0 . 1 8 5 5 9 
0 . 1 8 6 88 
O.18870 
0 .16 519 
0 . 1 6 5 4 1 
0 . 1 6 6 4 2 
0 .18909 
0 . 1 9 1 9 5 
0.19C29 
0 . 1 8 9 7 1 
C.16644 
0 . 1 6 6 3 1 
0 . 1 6 6 8 8 
C.19091 
0 . 1 9 2 5 8 

PU 241 

Oc 08789 
Oo10303 
Oo10389 
0 . 1 0 7 2 3 
0 . 1 0 6 5 4 
O.10491 
0 . 1 0 6 4 5 
0 . 1 0 3 9 7 
0 . 1 0 6 3 6 
Oo10781 
Co 11037 
0 . 1 0 4 0 6 
O 0 I I 2 5 5 
0 . 1 1 2 2 3 
0 . 1 1 3 7 4 
0 . 1 0 8 8 0 
0 . 1 1 3 0 4 
0 . 1 1 4 7 3 
Oo11109 
0 . 1 0 6 6 4 
O0I I228 
0 . 1 1 3 6 6 
Oc 11163 
O.U2f i8 
0 . 1 0 2 3 4 
Oof'9875 
0 . 1 0 1 8 1 
0 . 1 0 5 9 8 
Oo09927 
O.10001 
0ο1Ρ2Γ2 
0 . 1 0 6 7 5 
Oo11381 
0 . 1 1 0 2 4 
0 . 1 0 8 0 0 
0 . 1 0 216 
0 . 1 0 2 2 8 
Oo IO303 
0 . 1 1 2 0 4 
0 . 1 1 5 8 0 

PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 

Pu/u 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 
PU/U 

RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
PATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 
PATIO 
RATIO 
RATIO 
RATIO 
RATIO 
RATIO 

PERCENT; 
PERCENT^ 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT
PERCFNT: 
PERCENT' 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT' 
PFRCFNT: 
PERCENT: 
PERCENT: 
PFRCFNT: 
PERCENT: 
PERCENT
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PFRCENT: 
PERCENT: 
PERCENT: 
PFRCFNT: 
PERCENT: 
PERCENT* 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 
PERCENT: 

0 . 7 3 3 8 2 
0 . 8 ^ 5 2 2 
O06O794 
Oo83251 
P .831^ 3 
Oo82291 
0 o 82943 
0 . 8 1 8 1 6 
Oo83056 
0 . 8 3 6 8 1 
0 . 8 4 6 86 
0 . 8 20^4 
Oo85775 
0 . 8 5 3 9 9 
Ce86"?89 
0 e 8 3 9 4 ^ 
0 .859 61 
0 . 8 6 4 7 9 
0 .84955 
0o83141 
Ρ .855Γ2 
0.86O69 
Oo 85268 
0.654-39 
0 . 8 1 1 3 1 
0o79425 
O.R--9'"

,
2 

Oo82870 
0 .7B728 
0 .79" ! 8^ 
0o79963 
0o83233 
0 . 8 6 1 2 4 
0 . 8 4 6 7 5 
0 .836A2 
Oo 80031 
0 . 8 0 1 7 7 
0 . 8 0 4 2 7 
Oe85462 
0 . 8 7 0 8 9 

to 
to 



CMCGENEIZMION ACCORDING ISOTOPE * * * U-235 * * * 

ELEMENTS ORCERFC ACCORDING ENCREASING CONCENTRATION OF THE SELECTEO ISOTOPE U-235 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

1 . 5 0 9 - 0 4 1 
2 509-047 
3 5 0 9 - 0 4 2 
4 509 -062 
5 5C9-064 
6 509 -063 
7 509 -072 
8 509 -048 
9 5C9-071 

10 509-044 

J 0 8 . e 6 0 
F03 
HO 3 
E10 
G10 
CO 5 
F06 
C08 
G07 
109 

93 
70 
50 

108 
80 
96 
45 

105 
58 

l l . 5 0 9 - 0 6 9 . D 0 4 . e 7 8 
12 509-075 
13 509-050 
14 509-045 
15 5 0 9 - 0 6 1 
16 5C9-073 
17 509-059 
18 509-065 
19 509 -076 
20 509-046 
21 509-055 
22 5C9-058 
23 509-078 
24 509-043 
25 509-Ö67 
26 5C9-074 
27 5Ç9-054 
28 509-0 52 29 5 0 9 - 0 5 1 
30 509-053 
31 5C9-057 
3 2 * 5 0 9 - 1 1 7 
3 3 * 5 0 9 - 1 1 1 
3 4 * 5 0 9 - 1 1 3 
35+5C9-115 
3 6 * 5 0 9 - 1 1 8 
3 7 * 5 0 9 - 1 1 4 
3 8 * 5 0 9 - 1 1 2 
3 9 * 5 0 9 - 1 1 6 
4 0 * 5 0 9 - 1 0 9 

FOB 
E09 
E07 
J04 
J06 
104 
C07 
F04 
GO 5 
H06 
E05 
G09 
HO 8 
D06 
H04 
008 
107 
H10 
E03 
105 
JO 9 
DIO 
110 
CO 9 
C04 
D03 
103 
J03 
FIO 

98 
92 
90 
65 

119 
68 
82 
94 

lì! 
88 

107 
113 

84 
109 

86 
117 

55 
75 

115 
59 
49 
56 
46 
79 
76 
69 
66 

100 

Ce 01404 
0 .C1414 
0 . 0 1 4 2 1 
0 . 0 1 4 2 2 
C.01423 
0 . 0 1 4 3 1 
Oe01434 
0 . 0 1 4 3 5 
0 , 0 1 4 3 5 
0 . 0 1 4 3 6 
C.01437 
0 . 0 1 4 4 0 
Ce 01447 
0 .01454 
Oe01456 
0 . 0 1 4 7 6 
0 . 0 1 4 8 1 
0 .01484 
0 . 0 1 4 9 2 
0 . 0 1 4 9 8 
0 . 0 1 4 9 8 
Ö.01499 
0 . 0 1 4 9 9 
0 . 0 1 5 0 3 
0 . 0 1 5 0 6 
0 , 0 1 5 1 3 
0 , 0 1 5 2 3 
0 .01530 
0 . 0 1 5 4 5 
0 . 0 1 5 5 0 
0 . 0 1 5 8 1 
0 .02085 0 . 0 2 0 9 5 
C.02095 
0 . 0 2 1 0 3 
0 . 0 2 1 0 5 
C.021C7 
0 .0213C 
0 . 0 2 1 3 8 
Ce 02282 

0 . 0 0 3 4 2 
0 . 0 0 3 4 0 
0 . 0 0 3 3 9 
0 . 0 0 3 3 8 
0 . 0 0 3 3 8 
0 . 00337 
0 . 0 0 3 3 6 
0 . 00336 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 . 0 0 3 3 5 
0 . 0 0 3 3 4 
0 .00333 
0 .00332 
0 .00329 
0 . 0 0 3 2 8 
6 . 0 0 3 2 7 
0 . 0 0 3 2 6 
0 . 0 0 3 2 5 
Ó.00325 
0 . 0 0 3 2 5 
0 . 0 0 3 2 5 
0 . 0 0 3 2 4 
0 . 0 0 3 2 4 
0 . 0 0 3 2 2 
O.C 03 21 
0 . 0 0 3 1 9 
0 , 0 0 3 1 7 
0 . 0 0 3 1 6 
0 . 0 0 3 1 0 
C. 00373 
O. 00371 
O.00371 
0 . 0 0 3 6 9 
0 , 0 0 3 6 9 
0 .0C369 
0 . 0 0 3 6 4 
0 .00363 
0 .Q0335 

8: 

0.98254 0.98247 0.98241 0.98240 G. 98239 0.98232 Co 98230 0.98229 C·98229 0.98228 0.98227 0.98225 .98219 .98213 •98211 0.98195 0.98191 0.98189 0.98182 0.98177 0.98177 0.98176 0.98176 0.98173 0.98170 0.98165 0.98157 0.98151 0.98138 0,98135 0.98109 0.97542 0.97534 C 97534 0.97527 0.97525 0.97525 0.97505 0.97499 0,97383 

0,69162 0.69251 0,69424 0,69453 0,69395 0,69555 0,69660 0,69628 0.69695 0,69637 O.69704 O.69760 0,69808 0,69947 0,69893 0,70096 0.70286 0.70230 0,70310 0,70416 0,70435 0,70481 O,70424 0,70474 0.70532 0.70644 0,70811 0,70816 0,71054 0,71131 0.71566 0.72890 0.73045 0.73010 0,73140 O.73140 0,73156 0.73458 0,73555 0.75173 

0 . 1 9 2 5 8 
0 , 1 9 2 7 6 
0 , 1 9 1 9 5 
0 , 1 9 1 7 8 
0 , 1 9 2 3 1 
0 , 1 9 1 4 1 
0 . 1 9 1 1 2 
0 . 1 9 1 4 9 
Ó·19097 
0 .19108 
0 . 1 9 0 9 1 
0 , 1 9 0 7 7 
Oo19083 
0 ,19029 
0 .19070 
0 .19024 
0 . 1 8 9 3 3 
0 , 1 8 9 7 1 
0 , 1 8 9 6 8 

8, 1 8 9 0 9 
• 1 8 9 0 1 

0 .18865 
0 , 1 8 9 3 1 
0 ,18890 
0 , 1 8 8 7 0 
0 .18865 
0 , 1 8 7 8 3 
0 , 1 8 7 8 7 
0 , 1 8 7 1 2 
0 , 1 8 6 8 8 
0 , 1 8 5 5 9 
0 , 1 6 7 2 1 
0 , 1 6 6 5 2 
0 . 1 6 6 8 8 
0 , 1 6 6 3 1 
0 , 1 6 6 4 4 
0 . 1 6 6 4 2 
0 . 1 6 5 4 1 
0 , 1 6 5 1 9 
0 , 1 6 0 3 8 

0.11580 
0,11473 
0.11381 
0.11368 
0.11374 
O,11304 
0,11228 
0,11223 
0.11208 
0.11255 
0.11204 
0.11163 
0.11109 
0.11024 
0.11037 
0,10880 
0,10781 
0.10800 
0,10723 

8o10675 
.10664 

O.10654 
0.10645 
O,10636 
0,10598 
O.10491 
0.10406 
0.10397 
O,10234 
0.10181 

8.09875 
,10389 

Ce 10303 
0,10303 
0,10228 
0.10216 
O,10202 
O.10001 
0,09927 
0.08789 

o 



LIST OF REJECTED ELEMENTS 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 PU-240 PU 241 

509-067 
509-074 
509-054 
509-052 
509-051 
509-053 
509-057 

006 84 
H04 109 
008 86 
107 117 
HIO 55 
E03 75 
105 115 

Oe01506 
Oe01513 
0.01523 
0.01530 
0,01545 
0.01550 
0.01581 

0.00324 
0.00322 
0.00321 
0.00319 
0.00317 
0.00316 
0.00310 

0.98170 
0.98165 
0.98157 
0.98151 
0.98138 
0.98135 
0.98109 

8,70532 .70644 
0.70811 
0.70816 
0.71054 
0.71131 
0.71566 

0.18870 
0,18665 
0,18783 
0,18787 
0,18712 
0,18688 
0.18559 

0,10598 
0.10491 
0.10406 
Oo10397 
0.10234 
0.10181 
0o09875 

FIRST SUPERBATCH 

FUEL ELEMENT IDFNT, U-235 U-236 U-238 PU-239 PU-240 PU 241 

40.5C9-041 J08..60 
9 509-043 HO8 113 
16 509-073 J06 119 

BATCH 1 

0.01404 
O, 01503 
.01476 

0.00342 
0.00324 
0.00329 

0.98254 
0.98173 
0.98195 

0.69162 
0.70474 
0,70096 

0,19258 
0,18890 
0,19024 

Oo11580 
0.10636 
0,10880 

0.01461 0,00332 0.98207 0.69911 0.19C57 0.11032 

18 509-047 Fa 3 93 
7 509 -078 G09 107 

11 509-061 J04 65 

BATCH 2 

0,01414 
0.01499 
0,01456 

0,00340 
0,00325 
0.00332 

0.98247 
0.98176 
0o98211 

0.69251 
0,70424 
0o69893 

0,19276 
Oe18931 
0,19070 

0.11473 
Oe10645 
0.11037 

0.01456 0.00332 0.98211 0.69856 C.19092 0.11052 

ι 
CO 

14 509-048 CO 8 45 
10 509-059 104 68 
34 509-045 E07 90 

BATCH 3 

0.01435 
0,01481 
0.01454 

0 . 0 0 3 3 6 
0 . 0 0 3 2 8 
0 ,00333 

0,98229 
0.98191 
0.98213 

0.69628 
Oo70286 
0.69947 

0.19149 
0.18933 
0,19029 

0.11223 
0,10781 
0,11024 

0,01457 0,00332 0,98211 0,69954 0,19037 0.11009 

21 509-072 F06 96 
35 509-065 C07 82 
19 509-050 E09 92 

BATCH 4 

0.01434 
0,01484 
0,01447 

0 . 0 0 3 3 6 
0 . 0 0 3 2 7 
0 , 0 0 3 3 4 

0.98230 
0.98189 
C.98219 

0,69660 
0.70230 
0,69808 

0.19112 
0,18971 
0,19083 

0,11228 
0,10800 
0.11109 

C 01455 0,00333 0.98213 0,69899 0,19055 0,11045 

BATCH 

33 509-042 H03 70 
5 509-058 E05 88 
23 509-075 FOB 98 

0,01421 
0,01499 
0,01440 

0.00339 
0.00325 
0.00335 

0.98241 
0.98176 
0.98225 

0.69424 
0.70481 
0.69760 

0.19195 
0,18865 
0.19077 

0,11381 
Oo10654 
0,11163 

0.01453 0.0C333 0,98214 0,69888 0,19045 0.11066 

22 509-062 E10 50 0.01422 0.00338 0.98240 
20 509-055 H06 111 0.C1498 0.0C325 0.98177 
39.509-069.DC4.078 0.01437 0.00336 0^98227 

0.69453 
Ce70435 
0.69704 

0,19178 
Ç,18901 
C. 19091 

0,11368 
0.10664 
0.11204 



BATCH 

eATCH 7 

BATCH 8 

15 
32 
13 

17 
4 

24 

509-064 
509-046 
509-044 

509-063 
509-076 
5C9-071 

GIG 
GO 5 
109 

CO 5 
F04 
G07 

18! 
58 

80 
94 

105 

0 , 0 1 4 5 2 

0 , 0 1 4 2 3 
0 , 0 1 4 9 8 
0 , 0 1 4 3 6 
0.C1452 

0 , 0 1 4 3 1 
0 , 0 1 4 9 2 
0 . 0 1 4 3 5 
0 ,C1453 

0 , 0 0 3 3 3 

0 , 0 0 3 3 8 
0 ,00325 
0 , 0 0 3 3 6 

0 ,00333 

0 , 0 0 3 3 7 
0 , 0 0 3 2 6 
0 , 0 0 3 3 6 

0 , 0 0 3 3 3 

0 , 9 8 2 1 5 

0 .98239 
0 . 9 8 1 7 7 
0 , 9 8 2 2 8 
0 , 9 8 2 1 4 

0 . 9 8 2 3 2 
0 .98182 
0 , 9 8 2 2 9 

0 , 9 8 2 1 4 

0 , 6 9 8 6 4 

0 , 6 9 3 9 5 
0 , 7 0 4 1 6 
0 , 6 9 6 3 7 
0 , 6 9 8 1 6 

0 ,69555 
0 , 7 0 3 1 0 
0 ,69695 
0 , 6 9 8 5 3 

0 , 1 9 0 5 7 

0 . 1 9 2 3 1 
0 , 1 8 9 0 9 
0 ,19108 
0 , 1 9 0 8 3 

0 , 1 9 1 4 1 
0 , 1 8 9 6 8 
C 1 9 0 9 7 
C.19C68 

0 , 1 1 0 7 9 

0 . 1 1 3 7 4 
0 . 1 0 6 7 5 
0 , 1 1 2 5 5 
0 , 1 1 1 0 1 

Oc 11304 
Oo10723 
0 . 1 1 2 0 8 

0 , 1 1 0 7 8 

SUPER BATCH MEAN VALUES 
STAND, DFVo 

0 . 0 1 4 5 5 
0 , 0 0 0 0 3 

0 . 0 0 3 3 3 
0 .00001 

0 , 9 8 2 1 2 
0 . 0 0 0 0 3 

0,69880 
0,00042 

0 . 1 9 0 6 2 
0 ,00018 

0 . 1 1 0 5 8 
0 . 0 0 0 2 9 

SECOND SUPERBATCH 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 PU-240 PU 241 CO 
CO 

BATCH 

38*509-112 110 56 
30*509-112 103 69 
31*509-114 D03 76 

0. C 209 5 0.0213G 0.02107 
Oo00371 
0 . 9 0 3 6 4 
0 . 0 0 3 6 9 

0.97534 
0.97505 
0.97525 

0 , 7 3 0 1 0 
0 , 7 3 4 5 8 
0 . 7 3 1 5 6 

0 .16688 
0 , 1 6 5 4 1 
0.16642 

Oo10303 
0 , 1 0 0 0 1 
0 , 1 0 2 0 2 

0 , 0 2 1 1 1 0o0<?368 0 , 9 7 5 2 1 0 ,73208 0 , 1 6 6 2 4 0 . 1 0 1 6 8 

BATCH 

2*509-111 DIO 49 
29*509-116 J03 66 
36*509-118 C04 79 

0.02095 0,02136 
0.021C5 

0 . 0 0 3 7 1 
0 . 0 0 3 6 3 
Q.0C369 

Oe97534 
Oo 97499 
0 . 9 7 5 2 5 

0.73045 0.73555 0.73140 
0 , 1 6 6 5 2 
C· 16519 
0 , 1 6 6 4 4 

0 . 1 0 3 0 3 
0e09927 
0 . 1 0 2 1 6 

0 , 0 2 1 1 3 Θ.00368 0 . 9 7 5 1 9 0 , 7 3 2 4 7 0 , 1 6 6 0 5 0 .10149 

3*509-117 J09 59 1*509-109 FIO 100 37*509-115 C09 46 
BATCH 3 

0 . 0 2 0 8 5 
0 , 0 2 2 8 2 
0 . 0 2 1 0 3 

Oo 00373 
0.00335 
0.00369 

0.97542 0.97383 0.97527 
Oo72890 
0 .75173 
0 . 7 3 1 4 0 

0,16721 0,16038 0,16631 
.10389 ,08789 0,10228 

0 . 0 2 1 5 7 0 . 0 0 3 5 9 0 . 9 7 4 8 4 0 , 7 3 7 3 4 0 , 1 6 4 6 4 0 , 0 9 8 0 2 

SUPERBATCh MEAN VALUES 
STANCo OFV· 

0 , 0 2 1 2 7 0 , 0 0 3 6 5 0 . 9 7 5 0 8 
0e00026 0 . 0 0 0 0 5 Oe03021 

3,73396 0 , 1 6 5 6 4 0 . 1 0 0 4 0 
5,00293 0 , 0 0 0 8 8 0.OC206 



CMOGENEIZATION ACCORDING ISOTOPE * * * U-236 * * * 

ELFMENTS ORCEREC ACCORDING ENCREASING CONCENTRATION OF THE SELECTED ISOTOPE U-236 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

6 
7 
6 
9 

I'
l l 

1 509057 
2 509-0 53 
3 509051 
4 509052 
5 509-^54 

5Ü9-074 
5Ç9-067 
509-043 
509-078 
509-058 
509-0 55 

12 509046 
13 509076 
14 509065 
15 5C9C59 
16 509073 
17 509-061 
IE 5Ç9-045 
19 509-050 
20*509-159 
21 509-075 
22,509-069 
23 509-048 
24 5C9-071 
25 509-044 
26 509-072 
27 509-063 
28 509-064 
29 509-062 
30 5C9-042 
31 509047 
3 2 . 5 0 9  0 4 1 
33*509116 
34*509112 
35*509114 
36*509118 
37*509115 
38*509113 
39*5P9111 
40*509117 

105 115 
E03 75 
H10 55 
107 1J7 
CO 8 86 
H04 109 
006 84 
HO 8 113 
€09 1C7 
E05 68 
H06 111 
G05 103 
F04 94 
C07 82 
104 68 
J06 119 
J04 65 
ΕΓ7 90 
E09 92 
FIO 100 
F08 98 
,004.,78 
C08 45 
G07 105 
109 58 
F06 96 
C05 80 
G10 108 
E10 50 
H03 70 
F03 93 
JO8.06O 
J03 66 
103 69 
D03 76 
C04 79 
C09 46 
110 56 
DIO 49 
J09 59 

C.C1581 
0.0155Ö 
0.01545 
0.C1530 
Ö.C1523 
0.01513 
0.01506 
O. Cl 503 
0.01499 
0,01499 
0.01496 
0.01496 
Q.Cl492 
O«01484 
0.01481 
0.01476 
0.01456 
0.01454 
Oe01447 
0.02282 E.Ol440 .01437 
0.01435 
0.01435 
0.01436 
0.01434 
0.01431 
0.01423 
0,01422 
C.01421 
0.01414 
0.01*04 
0,02138 
C.0213C 
0.02107 
0.02105 
0,02133 
0. 0209 5 
Oo 02095 
C.02C85 

0 . 0 0 3 1 0 
0 .00316 
0 . 0 0 3 1 7 
0 . 0 0 3 1 9 
0 . 0 0 3 2 1 
0 , 0 0 3 2 2 
0 . 0 0 3 2 4 
0 . 0 0 3 2 4 
0 . 0 0 3 2 5 
Do 00325 
0 . 0 0 3 2 5 
0 .00325 
Oo00326 
0 . 0 0 3 2 7 
0 , 0 0 3 2 8 
Oc 00329 
Oo 00332 
0 . 0 0 3 3 3 
OoOO334 
0 . 0 0 3 3 5 
0 . 0 0 3 3 5 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 . 0 0 3 3 7 
0 .00338 
0 .0033 8 
0 . 0 0 3 3 9 
O.0C340 
0 . 0 0 3 4 2 
0 . 00363 
0 .00364 
0 .0C369 
0 . 0 0 3 6 9 
0 . 0 0 3 6 9 
O.0P371 
0 . 0 0 3 7 1 

o.0C373 

0.98109 
0.98135 
0,98138 
0.98151 
0.98157 
0.98165 
0.98170 
0.98173 
0.98176 
0.98176 
0.98177 
0.98.177 
0.98182 
0.98189 
0.98191 
0.98195 
0.98211 
0,98213 
0.98219 
0.97383 
0.98225 
0,98227 
0.98229 
0.98229 
0.98228 
0.98230 
0.98232 
0.98239 
0.98240 
0.98241 
0.98247 
0.98254 
Oo 97499 
0.97505 
0,97525 
0,97525 
0. 97527 
0.97534 
0.97534 
0.97542 

0.71566 
0.71131 
0,71054 
0.70816 
0.7C811 
0.70644 
0,70532 
0.70474 
0.70424 
Oo70481 
0.70435 
0,70416 
O,70310 
0,70230 
0,70286 
0,70096 
0,69893 
0,69947 
0,69808 
0,75173 
0.69760 
0,69704 
0.69628 
0,69695 
0,69637 
0,69660 
0,69555 
0,69395 
0,69453 
0.69424 
0.69251 
0.69162 
0.73555 
0.73458 
0,73156 
0,73140 
0,73140 
0.73010 
0,73045 
0,72890 

0 . 1 8 5 5 9 
0 , 1 8 6 8 8 
0 ,18712 
0 .18787 
0 . 1 8 7 8 3 
0 , 1 8 8 6 5 
0 . 1 8 8 7 0 
0 .18890 
0 . 1 8 9 3 1 
0 . 1 8 8 6 5 
0 . 1 8 9 0 1 
0 , 1 8 9 0 9 
0 , 1 8 9 6 8 
0 . 1 8 9 7 1 
0 . 1 8 9 3 3 
0 , 1 9 0 2 4 
0 . 1 9 0 7 0 
C,19029 
Co 19083 
0 , 1 6 0 3 8 
0 . 1 9 0 7 7 
0 , 1 9 0 9 1 
0 . 1 9 1 4 9 
0 .19097 
C 1 9 1 0 8 
0 , 1 9 1 1 2 
0 , 1 9 1 4 1 
0 , 1 9 2 3 1 
0 .19178 
0 . 1 9 1 9 5 
0 , 1 9 2 7 6 
0 , 1 9 2 5 8 
0 , 1 6 5 1 9 
0 . 1 6 5 4 1 
0 , 1 6 6 4 2 
0 , 1 6 6 4 4 
0 , 1 6 6 3 1 
0 , 1 6 6 8 8 
0 . 1 6 6 5 2 
0 , 1 6 7 2 1 

0 , 0 9 8 7 5 
0 . 1 0 1 8 1 
0 , 1 0 2 3 4 
0 , 1 0 3 9 7 
0 . 10406 
0 , 1 0 4 9 1 
0 . 1 0 5 9 8 
0 , 1 0 6 3 6 
O. 1Ç645 
Oo10654 
0 . 1 0 6 6 4 
0 . 1 0 6 7 5 
0 . 1 0 7 2 3 
0 . 1 0 8 0 0 
0 . 1 0 7 8 1 
0 , 1 0 8 8 0 
0 . 1 1 0 3 7 
0 , 1 1 0 2 4 
0 , 1 1 1 0 9 
0 . 0 8 7 8 9 
C,11163 
O,11204 
0 , 1 1 2 2 3 
0 , 1 1 2 0 8 
0 . 1 1 2 5 5 
0 , 1 1 2 2 8 
0 , 1 1 3 0 4 
0 , 1 1 3 7 4 
0 . 1 1 3 6 8 
0 , 1 1 3 8 1 
0 , 1 1 4 7 3 
0 , 1 1 5 8 0 
0 , 0 9 9 2 7 
0 . 1 0 0 1 1 
O,10202 
O, 10216 
C.10228 
O,10303 
O,10303 
0 , 1 0 3 8 9 

co 
co 



LIST OF REJECTED ELEMENTS 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PL-239 PU-240 PU 241 

1 
2 
3 
4 
5 
6 
7 

509-044 
509-072 
509-063 
509-064 
509 -062 
5C9-042 
509 -047 

109 
F06 
C05 
G IO 
E10 
HO 3 
F03 

58 
96 
80 

108 
50 
70 
93 

S 
0.01436 ,01434 .01431 0.01423 0,01422 0,01421 0,01414 

O, 00336 
0 . 0 0 3 3 6 
O. 00337 
0 . 0 0 3 3 8 
0 .Õ0338 
0 . 00339 
O.00340 

0.98228 0.98230 0.98232 0.98239 0,98240 0.98241 0,98247 

0,69637 0,69660 0,69555 0,69395 8.69453 •69424 0,69251 

0 . 1 9 1 0 8 
0 , 1 9 1 1 2 
0 , 1 9 1 4 1 
0 . 1 9 2 3 1 

. 1 9 1 7 8 

. 1 9 1 9 5 
0 , 1 9 2 7 6 
8 

0,11255 
0,11228 
O.11304 
0.11374 
0.11368 
0,11381 
0,11473 

FIRST SUPERBATCH 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 PU-240 PU 241 

26 509-057 105 115 
24 5 0 9 - 0 7 1 G07 105 
16 509 -073 J06 119 

BATCH 1 

C. 01581 0,0143 5 0,01476 
0,00310 0,00336 0,00329 

0.98109 0.98229 0.98195 
0,71566 0,69695 0,70096 

0,01497 0.00325 0,98178 0,70453 

0,18559 0,09875 • 19097 0,11208 •19024 
C.18893 

LÕ880 
0,10654 

BATCH 

27 509-053 E03 75 14 5C9-048 CO8 45 10 509=059 104 68 
0.0155C 0.00316 0.01435 0.00336 0,01481 
0,01489 

0 , 0 0 3 2 8 
0 , 0 0 3 2 7 

0,10181 
0.11223 
0,10781 

0.98185 0.70348 0.18923 0.10728 

0.98135 0.98229 0.98191 
0.71131 0.69628 0*70286 

0.18688 0.19149 0.18933 

CO 

25 5 0 9 - 0 5 1 H10 55 
3 9 . 5 0 9 - 0 6 9 o D 0 4 e . 7 8 
35 509-065 C07 82 

BATCH 3 

0 . 0 1 5 4 5 
0 . 0 1 4 3 7 
0 .C1484 

0.00317 
0.00336 
0,00327 

0.98138 0.98227 0.98189 
0 . 7 1 0 5 4 
0 , 6 9 7 0 4 
0 , 7 0 2 3 0 

0,18712 
0,19091 
0.18971 

0,10234 
0,11204 
0,10800 

0 . 0 1 4 8 9 0 , 0 0 3 2 6 0 . 9 8 1 8 5 0 , 7 0 3 2 9 0 .18925 0 , 1 0 7 4 6 

8 509-052 107 117 
23 509 -075 F08 98 

4 509 -076 F04 94 
BATCH 4 

0.01530 0.01440 0,01492 
0.00319 0.00335 0.00326 

0.98151 0.98225 0.98182 
0 . 7 0 8 1 6 
0 ,69760 
0 , 7 0 3 1 0 

0,18787 0.19077 0,18968 
0,10397 
0,11163 
0.10723 

0 , 0 1 4 8 7 0 , 0 0 3 2 7 0 . 9 8 1 8 6 0 ,70295 0 , 1 8 9 4 4 0 , 1 0 7 6 1 

12 509-054 DO8 86 
1*509-109 FIO 100 

32 509-046 G05 103 
BATCH 5 

C.01523 0.02282 0.0149 8 
0.00321 
O.0P335 
0 . 0 0 3 2 5 

0.98157 0.97383 0.98177 
C.70811 
0,75173 
0,70416 

0,18783 0,16038 0,18909 
0 , 1 0 4 0 6 
0 , 0 8 7 8 9 
0 , 1 0 6 7 5 

0 , 0 1 7 6 7 0 . 0 0 3 2 7 0 , 9 7 9 0 6 0 , 7 2 1 3 3 0 , 1 7 9 1 0 0 , 0 9 9 5 6 

6 5C9-074 H04 109 0 , 0 1 5 1 3 0 . 0 0 3 2 2 0 o 98165 0 . 7 0 6 4 4 
19 509-050 E09 92 0 . 0 1 4 4 7 0 , 0 0 3 3 4 0 . 9 8 2 1 9 0 . 6 9 8 0 8 
20 5 0 9 - 0 5 5 H06 111 0 , 0 1 4 9 8 0 , 0 0 3 2 5 0 . 9 8 1 7 7 0 .70435 

8, 1 8 6 6 5 
•19C83 

0 , 1 8 9 0 1 
Oe10491 
0,11109 
Oo10664 



BATCH 6 

BATCH 7 

BATCH 8 

28 
34 
5 

9 
11 
7 

509-067 509-045 509-056 

509-043 509-061 5C9-078 

DO 6 
EC 7 
EO 5 

HO 8 J04 GØ 9 

84 90 
88 

113 65 107 

0.01486 

0,01506 0.01454 0.01499 
0.01486 

0.01503 0,01456 C.01499 
0,01486 

0.00327 

0.00324 0.00333 0.00325 
0,00327 

0.00324 0. 00332 0.00325 
0,00327 

0,98187 

0,98170 0.98213 0.98176 
0,98187 

0.98173 0.98211 0,98176 
0,98187 

0,70296 

0,70532 0,69947 0,70481 
0.70320 

0,70474 0.69893 0.70424 
0,70264 

0,18950 

0,18870 0,19029 0,18665 
0,18921 

0,18890 0,19070 0.18931 
0,18963 

0,10755 

0.10598 0,11024 0,10654 
0,10759 

Q.10636 0.11037 0.10645 
0.10773 

SUPER BATCH MEAN VALUES 
STAND. DEVe 

0.C1523 0.00099 0.003 27 0.00001 0.98150 0.90099 0 .70555 
C C 0 6 4 0 

0 . 1 8 8 0 4 
0 , 0 0 3 6 2 

0,10642 0,00279 

SECOND SUPERBATCH 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 PU-240 PU 241 CO 
en 

40O509-041 J08 ,o60 
3 * 5 0 9 - 1 1 7 J09 59 

37*5C9~115 C09 46 
BATCH 1 

0.01404 C.02O85 0.C21C3 
0 . 00342 
0 .00373 
0 . 0 0 3 6 9 

0.98254 0.97542 0.97527 
0.69162 0,72890 0,73140 

0,19258 
0,16721 
0,16631 

0,11580 
0.10389 
0.10228 

0.01864 0.00361 0,97774 0,71731 0,17537 0.10732 

29*509-116 J03 66 
2*509-111 DIO 49 

36*509-118 C04 79 
BATCH 2 

0.02138 
0.02095 
0,02105 

0 . 0 0 3 6 3 
0 . 0 0 3 7 1 
0 . 0 0 3 6 9 

0« 97499 0.97534 0.97525 
0,73555 0.73045 0,73140 

0,16519 
0.16652 
0,16644 

0,09927 
0.10303 
0,10216 

0,02113 0.00368 0.97519 0.73247 0,16605 0,10149 

30*509-112 103 69 
38*509-113 110 56 
31*509-114 D03 76 

BATCH 3 

0,02130 0.00364 0.97505 0,73458 0,16541 0.10001 
0,02095 0.00371 0.97534 0.73010 0.16688 0.10303 
0.02107 0.00369 0.97525 0.73156 0,16642 0,10202 
0.02111 0.00368 0.97521 0,73208 0,16624 0.10168 

SUPER BATCH MEAN VALUES 0 , 0 2 0 2 9 0 . 0 0 3 6 6 0 . 9 7 6 0 5 0 .72728 0 , 1 6 9 2 2 0 , 1 0 3 5 0 
STAND, DEV. 0 . 0 0 1 4 3 0 .00004 0 . 0 0 1 4 7 o!0O864 0 . 0 0 5 3 3 0 . 0 0 3 3 1 



CMCGENEIZATION ACCORDING ISOTOPE * * * U-238 * * * 

ELEMENTS ORCFREC ACCORDING ENCREASING CONCENTRATION OF THE SELECTED ISOTOPE U-238 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

1*509 -109 
2 * 5 0 9 - 1 1 6 
3 * 5 0 9 - 1 1 2 
4 * 5 0 9 - 1 1 4 
5 *509 -118 
6 * 5 0 9 - 1 1 5 
7 * 5 0 9 - 1 1 1 
8 * 5 0 9 - 1 1 3 
9 * 5 0 9 - 1 1 7 

10 509-057 
11 509-053 
12 509-0 51 
13 509-052 
14 509-054 
15 509-074 
16 5C9-067 
17 509-043 
18 509-058 
19 509-078 
20 509-046 
21 509-055 
22 509-076 
23 5C9-065 
24 509-059 
25 509 -073 
26 509-061 
27 5C9-045 
2 8 509-050 
29 509 -075 
30o509~069 
31 509-044 32 5C9-C48 
33 5C9-P71 34 509-072 
35 5Ö9-063 
36 509-064 37 509-062 38 509-042 39 509-047 40,509-041 

FIO 
J03 
IC 3 
D03 
C04 
CO 9 
DIO 
110 
JO 9 
105 
E03 
HIO 
107 
008 
H04 
D06 
HØ 8 
EO 5 
GO 9 
G05 
H06 
F04 
C07 
104 
J06 
JÖ4 
Eø7 
E09 
F08 

100 
66 
69 
76 
79 
46 
49 
56 

. 5 9 
115 

75 
55 

117 
86 

109 
84 

113 
88 

107 
103 
111 

94 
82 
68 

119 
65 
90 
92 
98 

oD04.c 78 
109 
CC 8 
G07 
F06 
C05 
G10 
ElO 
HO 3 
F03 

58 
45 

105 
96 
80 

108 
50 
70 
93 

J O 8 , , 6 0 

0 .02262 
0 . 0 2 1 3 8 
0 , 0 2 1 3 0 
0 , 0 2 1 0 7 
0 , 0 2 1 0 5 
0 , 0 2 1 0 3 
0 . 0 2 0 9 5 
0 .02095 
C.C 20 8 5 
0 . 0 1 5 8 1 
0 . 0 1 5 5 0 
0 . 0 1 5 4 5 
O.0153G 
0 . 0 1 5 2 3 
0 , 0 1 5 1 3 
0 . 0 1 5 0 6 
0 . 0 1 5 0 3 
0 . 0 1 4 9 9 
0 . 0 1 4 9 9 
0 . 0 1 4 9 6 
0 .C1498 
0 , 0 1 4 9 2 
0 , 0 1 4 8 4 
0 , 0 1 4 8 1 
0 , 0 1 4 7 6 
0 . 0 1 4 5 6 
0 . 0 1 4 5 4 
0 . 0 1 4 4 7 
0 . 0 1 4 4 0 
0 ,01437 
0 , 0 1 4 3 6 
0 . 0 1 4 3 5 
0 , 0 1 4 3 5 
0 . 0 1 4 3 4 
0 .01433 
0 . 0 1 4 2 3 
0 , 0 1 4 2 2 
0 . 0 1 4 2 1 
0 . 0 1 4 1 4 
0 .014C4 

0 .00335 
0 . 0 0 3 6 3 
0 . 0 0 3 6 4 
0 . 0 0 3 6 9 
0 , 0 0 3 6 9 
0 . 0 0 3 6 9 
0 . 0 0 3 7 1 
0 . 0 0 3 7 1 
0 .00373 
0 . 0 0 3 1 0 
0 , 0 0 3 1 6 
0 . 0 0 3 1 7 
0 . 0 0 3 1 9 
0 . 0 0 3 2 1 
0 . 0 0 3 2 2 
0 . 0 0 3 2 4 
0 . 0 0 3 2 4 
0 . 0 0 3 2 5 
0 . 0 0 3 2 5 
Oo 00325 
0 . 0 0 3 2 5 
0 . 0 0 3 2 6 
0 . 0 0 3 2 7 
Oe 00328 
0 · 0 0 3 2 9 
0 .00332 
0 .0C333 
0 . 0 0 3 3 4 
0 . 0 0 3 3 5 
Oo00336 
0 . 0 0 3 3 6 
0 .00336 
0 . 0 0 3 3 6 
0 . 0 0 3 3 6 
0 .0C337 
Oo 00338 
0 . 0 0 3 3 8 
0 . 0 0 3 3 9 
0 . 00340 
0 . 0 0 3 4 2 

0 . 97383 
0 . 9 7 4 9 9 
0 .97505 
0 .97525 
0 .97525 
0 . 9 7 5 2 7 
0 .97534 
0 .97534 
0 .97542 
0 ,98109 
0 .98135 
0 . 9 8 1 3 8 
0 . 9 8 1 5 1 
Oe 98157 
0e98165 
0 , 9 8 1 7 0 
0 ,98173 
0 ,98176 
0 . 9 8 1 7 6 
0 , 9 8 1 7 7 
0 , 9 8 1 7 7 
0 ,98182 
0 , 9 8 1 8 9 
0 , 9 8 1 9 1 
0 , 9 8 1 9 5 
0 . 9 8 2 1 1 
0 . 9 8 2 1 3 
0 . 9 8 2 1 9 
0 .98225 
0 , 9 8 2 2 7 
0 .98228 
Ô.98229 
0 .98229 
0 . 9 8 2 3 0 
0 . 9 8 2 3 2 
0 .98239 
0 . 9 8 2 4 0 
0 . 9 8 2 4 1 
0 . 9 8 2 4 7 
0 .98254 

0 ,75173 
0 .73555 
0 , 7 3 4 5 8 
0 . 7 3 1 5 6 
0 . 7 3 1 4 0 
0 , 7 3 1 4 0 
0 ,73045 
0 , 7 3 0 1 0 
0 . 7 2 8 9 0 
0 . 7 1 5 6 6 
0 .71131 
0 . 7 1 0 5 4 

8, 7 0 8 1 6 
• 7 0 8 1 1 
. 7 0 6 4 4 
• 70532 
. 7 0 4 7 4 
• 7 0 4 8 1 

0 · 7 0 4 2 4 
§•70416 
0 .70435 
0 , 7 0 3 1 0 
0 . 7 0 2 3 0 
0 . 7 0 2 8 6 
0 . 7 0 0 9 6 

8, 6 9 8 9 3 
. 6 9 9 4 7 

0 , 6 9 8 0 8 
0 , 6 9 7 6 0 
0 , 6 9 7 0 4 8.69637 •69628 0,69695 0.6966Ö 0,69555 0,69395 0,69453 0,69424 0,69251 0,69162 

0 ,16038 
0 . 1 6 5 1 9 
0 , 1 6 5 4 1 
0 , 1 6 6 4 2 
0 , 1 6 6 4 4 
0 . 1 6 6 3 1 
0 , 1 6 6 5 2 
0 , 1 6 6 8 8 
C . Î 6 7 2 1 
0 . 1 8 5 5 9 
0 . 1 8 6 8 8 
0 , 1 8 7 1 2 
0 , 1 8 7 8 7 
0 , 1 8 7 8 3 
0 , 1 8 8 6 5 
0 , 1 8 8 7 0 
0 , 1 8 8 9 0 
0 .18665 
0 , 1 8 9 3 1 

• 1 8 9 0 9 
18901 

0 . 1 8 9 6 8 
0 . 1 8 9 7 1 
0 . 1 8 9 3 3 
0 . 1 9 0 2 4 
0 .19070 
0 .19029 
0 , 1 9 0 8 3 
0 , 1 9 0 7 7 
0 , 1 9 0 9 1 
0 . 1 9 1 0 8 
0 , 1 9 1 4 9 
0 . 1 9 0 9 7 
0 , 1 9 1 1 2 
0 , 1 9 1 4 1 
0 , 1 9 2 3 1 
0 ,19178 
0 . 1 9 1 9 5 
0 , 1 9 2 7 6 
0 , 1 9 2 5 8 

8 

0.08789 0,09927 0,10001 0,10202 0,10216 0,10228 0,10303 0,10303 0.10389 0,09875 0,10181 8.10234 ,10397 Oo10406 0.10491 0,10598 0,10636 0.10654 O.1Ô645 H.10675 • 10664 0,10723 8,10800 • 10781 0.10880 0,11037 0,11024 0.11109 0,11163 0,11204 .11255 .11223 0,11208 0,11228 0,11304 0,11374 0oll368 0.11381 0.11473 0,11580 

co 
Oi 

8 



LIST OF REJECTED ELEMENTS 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 FU-240 PU 241 

1 
2 
3 
4 
5 

5C9073 
509061 
5C9045 
509=050 
509075 

6,509069, 
7 509044 

J06 
JP4 
E07 
F09 
F08 

119 
65 
90 
92 
98 

>0?4,„78 
109 58 

0.01476 
0,01456 
0.01454 
0.01447 
0.0144 C 
0.01437 
0.01436 

0.00329 
0. 0O332 
0.0Π333 
0.00334 
0.00335 
0.00336 
0.00336 

0.98195 
0.98211 
0.98213 
0.98219 
0.98225 
0.98227 
0.98228 

0.70096 
0.69893 
0.69947 
0.69808 
0.69760 
0.69704 
0.69637 

0 . 1 9 0 24 
0 . 1 9 0 7 0 
C.19029 
0 . 1 9 0 8 3 
0 ,19077 
0 , 1 9 0 9 1 
0 , 1 9 1 0 8 

Oo108 80 
Oo11037 
0 . 1 1 0 2 4 
0 . 1 1 1 0 9 
0 . 1 1 1 6 3 
0 . 1 1 2 0 4 
0 .11255 

FIRST SUP ER BATCH 

FUEL ELEMENT IDENT, U-235 U236 U238 PU239 PU240 PU 241 

BATCH 

1*5C9-1C9 FIO 100 
10 509-059 I04 68 
26 509-067 D06 84 

0 . 0 2 2 8 2 
0 . 0 1 4 8 1 
0 . 0 1 5 0 6 

Oo 00335 
0.0032 8 
0.00324 

0.97383 
0.98191 
0.98170 

0 .75173 
0 .70286 
0 .70532 

0.16038 
0.18933 
0.1887C 

0 . 0 8 7 8 9 
0 . 1 0 7 8 1 
0 . 1 0 5 9 8 

0 . 0 1 7 5 6 0 ,00329 0 . 9 7 9 1 5 0 .71997 C, 17947 0 , 1 0 0 5 6 

30*509-112 103 69 
4 509-076 F04 94 
6 509-074 H04 109 

BATCH 2 

0.02130 
0,01492 
0.01513 

0.00364 
0.0*326 
0.00322 

0.97505 
0.98182 
0.98165 

0.73458 
0.70310 
O.70644 

0,16541 
O,18968 
0.18865 

Oo10001 
0 . 1 0 7 2 3 
0 . 1 0 4 9 1 

0 . 0 1 7 1 2 0 . 0 0 3 3 8 0 . 9 7 9 5 1 0 . 7 1 4 7 0 0 . 1 8 1 2 5 0 . 1 0 4 0 5 

CO 

29*509116 J03 66 
35 5C9065 C07 82 
12 509054 D08 86 

BATCH 3 

0.02138 
0.01484 
0.01523 

0 . 0 0 3 6 3 
0.0Ô327 
0 . 0 0 3 2 1 

0 .97499 
0 .98189 
0 .98157 

g .73555 •70230 
0,70811 

0,16519 
0.18971 
0.18783 

0 . 0 9 9 2 7 
O.10800 
O,10406 

0 . 0 1 7 1 5 0 . 0 0 3 3 7 0 . 9 7 9 4 8 0 . 7 1 5 3 2 0 . 1 8 0 9 1 0 . 1 0 3 7 7 

31*509-114 D03 76 
2Γ 5C9-055 H06 111 

8 509-052 107 117 

BATCH 4 

0 . 0 2 1 0 7 
0 . 0 1 4 9 8 
0 .0153C 

0 . 0 0 3 6 9 
0 . 0 0 3 2 5 
0 . 0 0 3 1 9 

0.97525 
0.98177 
0.98151 

0.73156 
0.70435 
0,70816 

0.16642 
0.189O1 
0,18787 

O.10202 
O,10664 
0.10397 

0 . 0 1 7 1 1 0 . 0 0 3 3 8 0 . 9 7 9 5 1 0 .71469 0 , 1 8 1 1 0 0 , 1 0 4 2 1 

36*509-118 C04 79 
32 509-046 G05 103 
25 509-051 H10 55 

BATCH 5 

0,02105 
0,01496 
O, Cl545 

O.0C369 
Oo00325 
0 . 0 0 3 1 7 

0.97525 
0.98177 
0.98138 

0.73140 
0.70416 
0.71054 

8, 1 6 6 4 4 
, 1 8 9 0 9 

0 , 1 8 7 1 2 

0 . 1 0 2 1 6 
0 . 1 0 6 7 5 
O,10234 

C.01716 0 . 0 0 3 3 7 0 . 9 7 9 4 7 0 .71537 0 .18088 0 , 1 0 3 7 5 

37*509-115 C09 46 0 . 0 2 1 0 3 0 . 0 0 3 6 9 0 . 9 7 5 2 7 0 . 7 3 1 4 0 
7 509-078 G09 107 0 . 0 1 4 9 9 0 . 0 0 3 2 5 0 .98176 0 .70424 

27 509-053 E03 75 0 . 0 1 5 5 0 0 . 0 0 3 1 6 0 . 9 8 1 3 5 0 .71131 

0 . 1 6 6 3 1 
Øel8931 
0 . 1 8 6 8 8 

O·10228 
0 . 1 0 6 4 5 
0 . 1 0 1 8 1 



BATCH 6 

BATCH 7 

BATCH 8 

38*509-113 
9 509-043 

26 509-057 

2*509-111 
5 509-058 
3*509-117 

110 
H08 
105 

DIO 
E05 
J09 

56 
113 
115 

49 
88 
59 

0 . 0 1 7 1 7 

0 , 0 2 0 9 5 
0 , 0 1 5 0 3 
0 ,01581 
0 , 0 1 7 2 6 

0 , 0 2 0 9 5 
0 . 0 1 4 9 9 
C. 02085 
0 . 0 1 8 9 3 

0 . 0 0 3 3 7 

0 . 0 0 3 7 1 
0 . 0 0 3 2 4 
0 , 0 0 3 1 0 
0 , 0 0 3 3 5 

0 , 0 0 3 7 1 
0 . 0 0 3 2 5 
0 . 00373 
0 . 0 0 3 5 6 

0 . 9 7 9 4 6 

0 . 9 7 5 3 4 
0 . 9 8 1 7 3 
0 .98109 
0 , 9 7 9 3 9 

0 . 9 7 5 3 4 
0 . 9 8 1 7 6 
0 , 9 7 5 4 2 
0 . 9 7 7 5 1 

0 .71565 

0 , 7 3 0 1 0 
0 , 7 0 4 7 4 
0 ,71566 
0 , 7 1 6 8 3 

0 , 7 3 0 4 5 
0 ,70481 
0 . 7 2 8 90 
0 , 7 2 1 3 9 

0 , 1 8 0 8 3 

0 , 1 6 6 8 8 
0 ,18890 
0 , 1 8 5 5 9 
0 , 1 8 0 4 5 

0 , 1 6 6 5 2 
0 . 1 8 8 6 5 
0 , 1 6 7 2 1 
0 . 1 7 4 1 3 

0 , 1 0 3 5 1 

0 , 1 0 3 0 3 
0 , 1 0 6 3 6 
0 , 0 9 8 7 5 
0 , 1 0 2 7 1 

0 , 1 0 3 0 3 
0 , 1 0 6 5 4 
0 , 1 0 3 8 9 
0 . 1 0 4 4 8 

SUPEREATCH MFAN VALUES 
STANO, DEV, 

C.01743 
0 . 0 0 0 6 2 

Oo00338 
0 . 00008 

0.97 918 
0. 0006 9 

0.71674 0,00255 8, 1 7 9 8 8 
, 0 0 2 3 9 

0.10338 0.00126 

SECOND SUPERBATCH 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 PU-24G PU 241 
CO 
co 

BATCH 

21 509-072 F06 
33 509-042 H03 
22 509-062 E10 

96 0.01434 C.01421 0.01422 
0, 00336 
Oo 00339 
0.CO33 8 

0 . 9 8 2 3 0 
Oo98241 
0 . 9 8 2 4 0 

0.69660 0.69424 0.69453 
0.19112 0.19195 0,19178 

0,11228 0.11381 0,11368 
0,01425 0.00338 0,98237 0,69512 0,19162 0,11326 

BATCH 

24 509-071 G07 105 18 509-047 F0 3 93 15 5Ö9-064 G10 108 
0,01435 0,01414 0.01423 

0. 00336 0,00340 0.00338 
0.98229 0.98247 0.98239 

0.69695 0,19097 0,11208 0,69251 0,19276 0,11473 0,69395 0.19231 0,11374 
0,01424 0.00338 0,98238 0,69447 0,19201 0,11352 

BATCH 

14 5Ç9-048 C08 45 
4 0 . 5 0 9 - 0 4 1 J 0 8 . . 6 0 
17 509-063 C05 80 

0 . 0 1 4 3 5 
0 . 0 1 4 0 4 
0 . 0 1 4 3 1 

0 .00336 
0 . 0 0 3 4 2 
O. ÒP337 

0.98229 0.98254 0.98232 
0,69628 0.69162 0.69555 

0 . 1 9 1 4 9 
0 . 1 9 2 5 8 
0 , 1 9 1 4 1 

0 . 1 1 2 2 3 
0 . 1 1 5 8 0 
0 . 1 1 3 0 4 

0 . 0 1 4 2 3 0 . 0 0 3 3 8 0 , 9 8 2 3 8 0 , 6 9 4 4 8 0 , 1 9 1 8 3 0 , 1 1 3 6 9 

SUPERBATCH MEAN VALUES 
STAND. DEVe 

0 ,01424 0 . 0 0 3 3 8 0 . 9 8 2 3 8 0 . 6 9 4 6 9 0 . 1 9 1 8 2 0 . 1 1 3 4 9 
0 .D0001 0 . 0 0 0 0 0 0 . 0 0 0 0 1 0 .00037 0 , 0 0 0 2 0 0 . 0 0 0 2 2 



CMCGENEIZATION ACCORDING ISOTOPE * * * PU-239 * * * 

ELEMENTS ORCEREC ACCORDING ENCREASING CONCENTRATION OF THE SELECTED ISOTOPE PU-239 

FUEL ELEMENT IDENT, U-235 U-236 U-238 PU-239 PU-240 PU 241 

6 
7 

l o 5 0 9 - 0 4 1 
2 509-047 
3 5C9-064 
4 509-C42 
c
- 509-062 
509063 
509048 

8 509=.f>44 
9 509-072 

IP 509-071 
1 1 , 5 0 9 - 0 6 9 , 
12 509075 
13 509050 
14 509061 
15 509045 
16 509073 
17 5C9065 
18 509059 
19 509076 
20 509046 
21 50907 6 
22 5C9C55 
23 5C9043 
24 5C9C5 8 
25 509067 
26 5C9C74 
27 509054 
28 509052 
29 509051 
30 509053 
31 509057 
32*509117 
33*509113 
34*5C9111 
35*509118 
36*509115 
37*509114 
38*509112 
39*509116 
40*509109 

J08..6Õ 
FC'3 
G10 
HO 3 
E10 
CO 5 
CO 6 
IC9 
F06 
G07 

93 
108 
70 
50 
80 
45 
58 
96 

105 
004.o 78 
F08 
E09 
JO 4 
E07 
JO 6 
C07 
104 
F04 
G05 
G09 
HÕ6 
HP 6 
E05 
DO 6 
H04 
008 
107 
H10 
EC 3 
105 
JP9 
110 
DIO 
CO 4 
C09 
C03 
10 3 
J03 
FIO 

98 
92 
65 
90 

119 
82 
68 
94 
103 
107 
111 
113 
88 
84 

109 
86 

117 
55 
75 

115 
59 
56 
49 
79 
46 
76 
69 
66 

100 

0.01404 
0.01414 
Oo01423 
0.01421 
0.01422 
0.01431 
0.01435 
0.01436 
0.01434 
0.01435 
C.01437 
0.01440 
Oo 01447 
0.01456 
C 01454 
0.01476 
0.01484 
0.01481 
0.01492 
0.01496 
0.01499 
0.01496 
0.01503 
Oo01499 
0.015C6 
0.01513 
0.01523 
0.C153C 
0.01545 
0.O155C 
C.01581 
0,02085 
0.02095 
G.02O95 
C.02105 
0.C21O3 
0.021?7 
0,02130 
0.02136 
0.02282 

0. ΡΓ342 
0.OO340 
0.00338 
0.00339 
0.00338 
0.00337 
Oo00336 
0.00336 
Oo00336 
0.00336 
O. PC336 
0.00335 
0.0O334 
0.00332 
Ö.00333 
0.00329 
0.OC327 
0.00328 
0.0O326 
0.00325 
0.00325 
0.00325 
0.00324 
0.00325 
0.00324 
0.00322 
0.00321 
0.00319 
Ö.00317 
0.00316 
0.00310 
0.00373 
0.0C371 
0.00371 
0.00369 
0.00369 
0.00369 
0.00364 
0.00363 
0e 00335 

0.98254 
0.98 247 
0.98239 
0.98241 
0.98240 
0,98232 
0.98229 
0.98228 
0.98230 
0.98229 
0.98227 
0.98225 
0.98219 
0.98211 
0.98213 
0.98195 
0.98189 
0.98191 
0.98182 
0.98177 
0,98176 
0.98177 
0.98173 
0.98176 
0.98170 
0.98165 
Oo 98157 
0.98151 
0.98138 
0.98135 
0.98109 
0.97542 
0. 97534 
0.97534 
0.97525 
0.97527 
0.97525 
Oo975Q5 
0.97499 
C 97383 

0.69162 
0.69251 
0.69395 
0.69424 
0.69453 
0.69555 
0.69628 
0,69637 
0.69660 
0.69695 
0,69704 
0.69760 
C.698C8 
0.69893 
0,69947 
0.70096 
Oo70230 
0.70286 
0,70310 
0,70416 
0.70424 
0.70435 
0.70474 
Oo 70481 
0,70532 
0.70644 
0.70811 
0.70816 
0.71054 
0,71131 
0.71566 
0.72890 
0,73010 
0.73045 
0.73140 

8.73140 e73156 
0.73458 
0.73555 
0.75173 

0,19258 
0.19276 
0.19231 
0.19195 
0,19178 
0.19141 
0.19149 
0,19108 
0.19112 
0.19097 
0,19091 
0.19077 
0.19083 
0.19070 
0.19029 
0,19024 
0,18971 
0,18933 
0,18968 
0,18909 
0,18931 
0,18901 
0,18890 
0.18665 
0.18870 
0,18865 
0,18783 
0,18787 
0,18712 
0,18688 
0.18559 
C.16721 
0,16688 
0,16652 
0, 16644 

8,16631 •16642 
0.16541 
0,16519 
0,16038 

0.11580 
0,11473 
0,31374 
0.11381 
0.11368 
Oo11304 
0.11223 
0.11255 
0.11228 
0.11208 
0.11204 
Oo11163 
0.11109 
0.11037 
0.11024 
0.10880 
0.10800 
0,10781 
0.10723 
0,10675 
0,10645 
0.10664 
0.10636 
0.10654 8.10598 .10491 
Oo10406 
0.10397 
O.Ï0234 
0,10181 
0o09875 
0,10389 
0. 10303 
Q.10303 
0,10216 
0,10228 
0,10202 
0.10001 
0.09927 
0,08789 

co 
co 



LIST OF REJECTED ELEMENTS 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

1 
2 3 4 5 6 7 

509-067 
5C9-074 509-054 509-052 509-051 509-053 509-057 

006 
H04 008 107 HIO E03 105 

84 
109 86 117 55 75 115 

0.01506 
0.01513 0.01523 0.01530 0.01545 0.01550 0.01581 

0.00324 
0.Ò0322 0.00321 0.00319 0.00317 0.00316 0.00310 

0.98170 
0.98165 0.98157 0.98151 0.98138 0.98135 0.98109 

0.70532 0.70644 
0,70811 0,70816 0.71054 0,71131 0,71566 

0.18870 0,18865 
0,18783 0,18787 0,18712 0,18688 0,18559 

0.10598 
0.10491 0.10406 0,10397 0.10234 
0,10181 0.09875 

FIRST SUPERBATCH 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

BATCH 

4 0 , 5 0 9 - 0 4 1 J 0 8 . . 6 0 
5 509-058 E05 88 

16 509-073 J06 119 
0 .01404 
0 . 0 1 4 9 9 
0 . 0 1 4 7 6 

0 . 0 0 3 4 2 
0 .00325 
0 . 0 0 3 2 9 

0.98254 0.98176 
0.98195 

0.69162 
0.70481 
0.70096 

0.19258 
0.18865 
0,19024 

0 , 1 1 5 8 0 
0 , 1 0 6 5 4 
0 . 1 0 8 8 0 

0 . 0 1 4 6 0 0 .00332 C. 98208 0 , 6 9 9 1 3 0 , 1 9 0 4 9 0 ,11038 

BATCH 

18 509 -047 F03 93 
9 509 -043 H08 113 

34 509-045 E07 90 
0 , 0 1 4 1 4 
0oC15C3 
0 . 0 1 4 5 4 

0.00340 
0.00324 
0.00333 

0.98247 
0.98173 
0.98213 

0.69251 
0.70474 
0.69947 

8,19276 
.18890 

0.19029 
0.11473 
0,10636 
0,11024 

0,01457 0.00332 0,98211 0,69891 0,19065 0,11044 

o 

15 509-064 GÎ0 108 
20 509-055 H06 111 
11 509-061 J04 65 

BATCH 3 

0.01423 0.01498 0.01456 
0.00338 
0.0032 5 
0.00332 

0.98239 
0.98177 
0.98211 

0.69395 
0.70435 
0.69893 

0,19231 
0,18901 
0,19070 

0 · 1 1 3 7 4 
0 , 1 0 6 6 4 
0 .11037 

C 01459 0.00332 0.98209 0,69908 0,19067 0,11025 

33 509-042 H«3 70 7 509-078 G09 107 19 509-050 E09 92 
BATCH 4 

0.01421 0.01499 0.01447 
0.00339 0.00325 0.00334 

0.01455 0.00332 

0.98241 0.98176 0.98219 
0.98212 

0.69424 0.70424 5.698C8 
0.19195 0.18931 0.19083 

0.11381 0.10645 0,11109 
0,69885 0,19070 0,11045 

17 509-063 C05 80 4 509-076 F04 94 23 509-075 F08 98 
BATCH 5 

0,01431 0.01492 
0 . 0 1 4 4 0 

0.00337 
0,00326 
0, 00335 

0.98232 
0.98182 
0.98225 

0,69555 
0,70310 
0.69760 

0,19141 
0,18968 
0,19077 

0 , 1 1 3 0 4 
0 , 1 0 7 2 3 
0 . 1 1 1 6 3 

0.01454 0.00333 0.98213 0.69875 0,19062 0.11063 

13 509-044 109 58 0.01436 0.00336 0.98228 0.69637 
35 509-065 C07 82 0,01484 0.00327 0.98189 0.70230 
39.509-069.D04· .78 0.01437 0.00336 0.98227 0.69704 

0.19108 0.18971 0.19091 
0 . 1 1 2 5 5 
0 . 1 0 8 0 0 
0 . 1 1 2 0 4 



BATCH 6 0 . 0 1 4 5 2 0 .00333 0 . 9 8 2 1 5 0 .69857 0 , 1 9 0 5 7 0 , 1 1 0 8 6 

22 509-062 ElO 50 
32 509-046 GP5 103 
24 5C9-C71 G07 105 

BATCH 7 

0.01422 0.01498 0.0143 5 
0 . 0 0 3 3 8 
0 . 0 0 3 2 5 
Oo00336 

0.98240 0.98177 0.98229 
0.69453 0,70416 0,69695 

0,19178 Q.169C9 0,19097 
0,11368 0,10675 Oo11208 

0.01452 0,00333 0,98215 0,69855 0,19061 0,11084 
14 
l f 
21 

BATCH 8 

509 -048 C08 45 
509 -059 104 68 
509 -072 F06 56 

0 , 0 1 4 3 5 
0 , 0 1 4 8 1 
0 , 0 1 4 3 4 

0 , 0 0 3 3 6 
0 . 0 0 3 2 8 
0 . 0 0 3 3 6 

0.98229 0.98191 0.98230 
0.69628 0.70286 0,69660 

0 , 1 9 1 4 9 
0 , 1 8 9 3 3 
0 , 1 9 1 1 2 

0 , 1 1 2 2 3 
0 , 1 0 7 8 1 
0 , 1 1 2 2 8 

0 . 0 1 4 5 0 0 . 0 0 3 3 3 0 . 9 8 2 1 7 0 . 6 9 8 5 8 0 . 1 9 0 6 5 0 . 1 1 0 7 8 

SUPFRBATCF MEAN VALUES STAND, DEV. 0,01455 0,00004 3,00333 
S. 00001 

0,98212 0.00003 •69880 •00023 •19062 •00007 Oo 11058 
0 , 0 0 0 2 3 

SECOND SUPERBATCH 
FUEL ELEMENT lOENTe U-235 U-236 U-238 PU-239 PU-240 PU 241 

I 

BATCH 

2*509-111 DIO 49 
30*509-112 103 69 
3J*5C9-114 D03 76 

0.02095 0.0213C 0,02107 
Oo00371 
Oo 00364 
0 . 0 0 3 6 9 

Oo97534 
0 .97505 
0 . 9 7 5 2 5 

0.73045 0.73458 0,73156 
0.16652 0,16541 0,16642 

10303 
. 1 0 0 0 1 

0.1C2G2 
0 . 0 2 1 1 1 0.0C368 0 . 9 7 5 2 1 0 . 7 3 2 2 0 0 , 1 6 6 1 2 0 · 1 0 1 6 8 

BATCH 

38*509-113 110 56 
29*509-116 J03 66 
37*509-115 C09 46 

Oo02O9 5 
0 . 0 2 1 3 8 
0 . 0 2 1 0 3 

0 . 0 0 3 7 1 
0 . 0 0 3 6 3 
Û. 00369 

0 . 9 7 5 3 4 
0 . 9 7 4 9 9 
0 .97527 

0,73010 0.73555 0,73140 
16688 

• 1 6 5 1 9 
0 . 1 6 6 3 1 

) · 10303 
) · 09927 
ìé 10228 

0 , 0 2 1 1 2 0 . 0 0 3 6 8 0 . 9 7 5 2 0 0 , 7 3 2 3 5 0 , 1 6 6 1 2 0 , 1 0 1 5 3 

3*509-117 J09 59 1*509-109 FIO 100 36*509-118 C04 79 
BATCH 3 

0.0208 5 0.02282 0.02105 
0 . 0 2 1 5 6 

Oo 00373 
0 . 0 * 3 3 5 0 . 0 0 3 6 9 

Go 97542 
0 .97383 
0 . 9 7 5 2 5 

0 , 7 2 8 9 0 
0 . 7 5 1 7 3 
0 . 7 3 1 4 0 

0,16721 0.16038 0.16644 
Oo10389 0,08789 0,10216 

0,00359 0,97483 0,73734 0,16468 0.09798 

SUPEREATCH MEAN VALUES STAND. DEV. 0.02127 0.00365 0.97508 0.73396 C.16564 0.10040 0.00027 0.00005 0.30022 0,00293 0,00083 0.00209 



CMCGENE IZAT ION ACCCRDING ISOTOPE * * * PU-240 * * * 

ELEMENTS ORCERFC ACCORDING ENCRFASING CONCENTRATION OF THE SELECTED ISOTCFE PU-24J 

FUEL ELEMFNT IDENT, U-235 U236 U238 PU239 FU240 PU 241 

1*5C9109 
2*509116 
3*509112 

5*509114 
6*5C9118 
7*509111 
8*509113 
9*509117 
10 509057 

509053 
5C9051 
509054 
509052 

«r ;p-oee 
509-Õ74 
5 *9 -067 
509-043 
509 -055 
509-046 
5C9-078 
5C9-C59 
509-076 
5 f '9 -065 
5C9-073 
5C9-045 
5 0 9 - 0 6 1 
5C9-C75 
5C9-050 

■069, 
-071 

5R9-044 

5C9-072 
5C9063 
5v9048 
509062 
509042 
5090 64 

39,509041 
40 529-047 

FIO lOO 
J03 66 
103 
C* 9 
DO 3 
CO 4 
CIO 
110 
JO 9 

69 
46 
76 
79 
49 
56 
59 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
3 0 , 5 0 9 = 
31 509-
32 
33 
34 
35 
36 
37 
38 

105 1 1 5 
F03 7 5 
H10 55 
D08 86 
107 117 
E05 88 
H04 1 0 9 
DO 6 84 
HO 8 1 1 3 
1-06 1 1 1 
G05 1 0 3 
G09 107 
104 68 
F 0 4 9 4 
C07 82 
J * 6 1 1 9 
EÖ7 90 

J04 
F08 
E0 9 
D04« 

65 
98 
92 

,78 
G07 1 0 5 
1 0 9 58 
F06 
C05 
C08 
E10 
H03 

96 
80 
45 
5* 
70 

G10 1S8 
J 0 8 , o 6 0 
F03 93 

0,02282 
0.0213 8 
0,02131" 
0.02103 
0.02107 
0,02105 
C.C2095 
C.G2095 
0.02085 
0,01561 
0,01550 
0,01545 
0.01523 
0,Ol53C 
0,01499 
0.01513 
C,Ol506 
0.01503 
O.C1496 
0.01496 
C.01499 
0.01481 
0.C1492 
0.01484 
0.01476 
Oeüi454 
0,01456 
0,01440 
0,01447 
Co 01437 
0,01435 
0,01436 
O,C1434 
0.01431 
0o0!435 
0.01422 
0.01421 
0.0142 3 
0.01404 
0. 01414 

0 . 0 0 3 3 5 
0 , 0 0 3 6 3 
ø.0?>364 
0 . * * 3 6 9 
0 .0C369 
0 . 0 0 3 6 9 
0 . 0 0 3 7 1 
O. 0£371 
0 . OÍ-373 
Ο. Of 310 
0 .00316 
0 . 0 0 3 1 7 
0 . 0 0 3 2 1 
0 . 00319 
0 . 0 0 3 2 5 
0 .00322 
0 . 0 0 3 2 4 
0 . 0 0 3 2 4 
0 . 0 0 3 2 5 
0 . 0 ° 3 2 5 
0 .00325 
0 . 0 0 3 2 8 
0 . 0 0 3 2 6 
O. 00327 
0 , 0 ^ 3 2 9 
0 .00333 
0 .00332 
0 . 0 0 3 3 5 
O.00334 
O.05336 
O,O"336 
0 . Of336 
0 . 0 0 3 3 6 
O. 0C337 
O,0^336 
0 , 0 "3 3 8 
0 . 0 Γ 3 3 9 
0 . 0 1 3 3 8 
O. 00342 
O,00340 

0.97383 
O.97499 
0.975*5 
Q.97527 
0.97525 
0.97525 
0.97534 
0.97534 
C.97542 
0,98109 
0o98135 
P.98138 
0,98157 
0.98151 
0.98176 
0.9816 5 
0.98170 
0,98173 
0.98177 
0.98177 
0.98176 
0.98191 
0.98182 
0.98189 
0.98195 
0.98213 
0.98211 
0.98225 
0,98219 
0.98227 
0.98229 
0.98228 
Oo 98230 
0.98232 
0.98229 
Oo98240 
0.98241 
0.98239 
0.98254 
0. 98247 

0.75173 
Oo73555 
0.73458 
0.73140 
0.73156 
0.73140 
0.73045 
0,73010 
0.7289C' 
0.71566 
0.71131 
0.71054 
0.7O811 
0.70816 
0.70481 
0.7O644 
O.70532 
0.70474 
0.70435 
0.70416 
0.70424 
0.70286 
0.70310 
0,70230 
0.7*096 
0.69947 
0,69893 
0.69760 
0,69808 
0.69704 
0,69695 
0,69637 
0,69660 
0,69555 
C.69628 
O.69453 
0,69424 
0.69395 
0,69162 
0,69251 

0.16038 
C. 16519 
0.16541 
Γ.16631 
0.16642 
0.16644 
0.16652 
0.16686 
0.16721 
0.18559 
0.18688 
0.18712 
0.18783 
0.18787 
0.18865 
0cl8865 
0.18870 
C.1889C 
0.18901 
Ç.18909 
0,18931 
0.18933 
0.18968 
0,18971 
0.19024 
C.19C29 
C.19070 
0.19C77 
0,19083 
Oo19091 
0,19097 
0,19108 
0,19112 
0,19141 
0,19149 
0.19178 
0.19195 
0.19231 
0.19258 
0,19276 

0 , 0 8 7 8 9 
0 , 0 9 9 2 7 
O , 1 * 0 0 1 
0 . 1 0 2 2 8 
0 . 1 * 2 ^ 2 
0 . 1 * 2 1 6 
O. 1 0 3 0 3 
0 . 1 0 3 * 3 
0 . 1 0 3 8 9 
O.f 9 8 7 5 
0 . J C 1 8 1 
Oo i r 2 3 4 
0 . 1 0 4 Γ 6 
Oc 1 0 3 9 7 
Oo 1 0 6 5 4 
0 . 1 0 4 9 1 
O o l

f
: 5 9 8 

O . 1 : 636 
0 . 1 0 6 6 4 
O. 1 0 6 7 5 
0 . 1 0 6 4 5 
Oo10781 
0 , 1 0 7 2 3 
0 , 1 0 8 0 0 
0 , 1 0 8 8 0 
0 . 1 1 0 2 4 
0 , 1 1 0 3 7 
0 . 1 1 1 6 3 
0 , 1 1 1 0 9 
0 . 1 1 2 0 4 
P , 1 1 2 0 8 
O o 1 1 2 5 5 
0 , 1 1 2 2 8 
0 . 1 1 3 0 4 
0 . 1 1 2 2 3 
0 . 1 1 3 6 8 
0 . 1 1 3 8 1 
Ò. U 3 7 4 
0 . 1 1 5 8 0 
0 . 1 1 4 7 3 

to 



LIST OF REJECTED ELEMENTS 

FUFL ELEMENT IDENT« 

5C9-073 
509-045 
509-0.61 
*£c~¡*75 
5C9-Ó50 

6c 5 0 9 - 0 6 9 , 
7 5 0 9 - 0 7 1 

J06 
E07 
j ^ 4 
FÜB 
E09 

119 
90 
65 
98 
92 

D04.o78 
G07 105 

U-235 U-236 U-238 PU-239 PU-240 PU 241 

Oo 01476 
0,01454 
0.01456 
0.01440 
*o 01447 
C.01437 
0.01435 

0 .0032 9 
03 0C333 
0 . 0 *332 
0 . 0 0 3 3 5 
0 , 0 0 3 3 4 
0 . 0 0 3 3 6 
Oo 00336 

0 . 9 8 1 9 5 
Oo 98213 
0 . 9 8 2 1 1 
Po 98225 
0 .98219 
0 . 9 8 2 2 7 
0 .98229 

0 . 7 0 0 9 6 
0 , 6 9 9 4 7 
0 .69893 
0 . 6 9 7 6 0 
0 , 6 9 8 0 8 
0 , 6 9 7 0 4 
0 ,69695 

0 ,19024 
0 , 1 9 0 2 9 
0 ,19070 
Oo19077 
C.19C83 
0 . 1 9 0 9 1 
0 . 1 9 0 9 7 

0.10880 
&olK?24 
0.11037 
0.11163 
0,111*9 
Oc 112'4 
0,11208 

FIRST SUP ER BA TC H 

BATCH 

FUFL ELEMENT IDENT. U-235 U-236 U-238 

1*5C9~109 FIO 100 
35 509-065 C«7 82 

6 5C9-C74 1-04 1C9 

BATCH 1 

^ ♦ I S
9

-
1

^ 103 69 
10 509-05« 104 68 

5 509-C58 E05 88 

29*509 -116 J03 66 
4 509-076 F*4 94 
8 509 -052 107 117 

BATCH. 3 

2 * 5 0 9 - 1 ] ] CIO 49 
9 5 0 9 - 0 4 3 HO 8 113 

12 509-054 D08 86 
BATCH 4 

3 6 * 5 0 9 - 1 1 8 CC4 79 
2«i 509 -055 H06 111 
25 5 0 9 - 0 5 1 HIC 55 

BATCH 5 

31*5C9-114 DC3 76 
32 5C9-046 G

r
5 103 

27 5C9-053 E*<3 75 

PU-239 PU-24Ü PU 241 

0,02282 
0,01434 
0.01513 

Oo 00335 
0 .0032 7 
0 .00322 

0 .97383 
Oo 98169 
0 . 9 8 1 6 5 

Oo75173 
0,70230 
0.70644 

0.16*36 
0.18971. 
0.18865 

Oo06789 
Oe10600 
0,10491 

0.01755 0,00328 0.97912 0.72015 0,17958 0.100 27 

0 .0213 ' " 
0 , 0 1 4 8 1 
C.C 1495 

Oo 00364 
0 . 0 0 3 2 8 
0 . 0 0 3 2 5 

0,97505 
0.98191 
0.98176 

0,73458 
0,70286 
0,70481 

0 , 1 6 5 4 1 
0 , 1 8 9 3 3 
0 , 1 8 8 6 5 

Oo 10001 
Oo10781 
0.10654 

C.017C3 0.00339 0.97957 0,71408 0.18113 0.10479 

0.02138 
Γ.01492 
O.0153C 

Oo 003 63 
O . * 0 3 2 6 
0 . 0 0 3 1 9 

0 .97499 
0 . 9 8 1 8 2 
0 . 9 8 1 5 1 

0.73555 
0,70310 
0,70816 

0,16519 
0,18968 
0,18787 

0,09927 
0,10723 
0,10397 

0,C172f. 0.0C336 0.97944 0.71560 0.18091 0.10349 

0.02*95 
0.Cl503 
0,01523 

0,0*371 
0,00324 
0,00321 

0.97534 
0.98173 
0.98157 

0 . 7 3 0 4 5 
0 . 7 0 4 7 4 
0 . 7 0 8 1 1 

8.16652 .18890 
0,18783 

0,10303 
0o10636 
0,10406 

C.01707 0.00339 0.97955 0.71443 0.18108 0.10448 

0.02105 
0,0149 8 
0.01545 

0 . 0 0 3 6 9 
0 . 0 0 3 2 5 
0 . 0 0 3 1 7 

0 .97525 
0 . 9 8 1 7 7 
0.98138 

0.73140 
0,70435 
0.71054 

0,16644 
0,189*1 
0,18712 

0.10216 
0 . K664 
0,10234 

0,01716 0.0C337 0.97947 0.71543 0,18085 0.10372 

0,021*7 
0.01496 
e.eisso 

0.00369 
0.0C325 
0.00316 

0.97525 
0.98177 
0.98135 

0,73156 
,70416 
,71131 S; 

0 . 1 6 6 4 2 
0 , 1 8 9 0 9 
0 , 1 8 6 8 8 

0.10202 
0,10675 
C1C181 

co 



BATCH 6 0.01716 0.00337 0,97945 0,71568 0,18080 0,10352 

38*509-113 110 56 
28 509-067 D06 84 
26 509-057 105 115 

BATCH 7 

0.02095 0.01506 0,01581 
0, 00371 
0.00324 
0.00310 

0. 97534 0.98170 0.98109 
0.73010 
0,70532 
0,71566 

0,16688 0,10303 8,18870 •18559 g.10598 
,09875 

0,01727 0,00335 0.97938 0,71703 0.18C39 0.10258 

37*509-115 C09 46 
7 509-078 G09 107 
3*509-117 J05 59 

BATCH 8 

0.02103 0.01499 0.02085 
0.0036 9 
0.00325 
0. 00373 

0.97527 
0.98176 
0.97542 

0,73140 0,70424 0,72890 
0,16631 
0,18931 
0,1672l· 

0,10228 
0,10645 
0,10389 

0,01896 0,00356 0,97748 0,72152 C. 17428 0,10421 

SUP FR BATCH MEAN VALUFS 
STAND, DE V, 

0,01743 
O, 00064 

0 , 0 0 3 3 8 
0 , 0 0 0 0 8 

0.97918 
0.00070 

0.71674 
0.00270 8,17988 

•00232 
0.10338 
0,00143 

SECOND SUPERBATCH 

FUEL ELEMENT IDFNT, U - 2 3 5 U-236 U-238 PU-239 PU-240 PU 241 

2J 509-072 F06 96 
4 0 , 5 0 9 - 0 4 1 J O 8 . , 6 0 
33 509 -042 F03 70 

BATCH 1 

0,01434 
S,01404 

.01421 
O.00336 
O.00342 
0 . 0 0 3 3 9 

0.98230 
0.98254 
0.98241 

0 , 6 9 6 6 0 
0 , 6 9 1 6 2 
0 , 6 9 4 2 4 

0.19112 
0,19258 
0.19195 

0,11228 
0,11580 
0,11381 

0,01415 0,00339 C,98242 0*69415 0.19188 0.11397 

17 509-063 C05 80 
15 509-064 GIO 108 
22 509-062 ElO 50 

BATCH 2 

0.01431 0,01423 0.01422 
0 . 0 0 3 3 7 
0 . 0 0 3 3 8 0.0033 8 Β.98232 .98239 0.98240 

0,69555 0.69395 0.69453 
0.19141 
0.19231 
C,19178 

O,11304 
0,11374 
0,11368 

0,0142 5 0.00338 0,98237 C, 69468 0,19183 0,11349 

13 
16 
14 

BATCH 3 

509-044 109 
5C9-047 F03 
509-048 C08 

58 93 45 
0,01436 0.01414 0,01435 

0 . 0 0 3 3 6 
O,00340 
0 , 0 0 3 3 6 

0,98228 98247 ,98229 
0,69637 0.69251 0*69628 

0*19108 "•19276 •19149 
0.11255 O·11473 0*11223 

0.01428 0,00337 0,98234 0,69505 0,19178 0.11317 

SUPERBAT CF MEAN VALUES 
STAND. OEV. 

0,01424 
0,00004 

0,00338 
0,00001 

0,98238 0.00004 0 , 6 9 4 6 3 
0 , 0 0 0 4 5 

0,19183 0.00005 0.11354 O,00040 



CMCGENEÏZATION ACCORDING ISOTOPE * * * PU 2 4 1 * * * 

FLFMENTS CRCEREC ACCORDING ENCREASING CONCENTRATION OF THE SELECTED ISOTOPE PU 2 4 1 

FUEL ELEMENT IDFNT« U - 2 3 5 U - 2 3 6 U - 2 3 8 P U - 2 3 9 P U - 2 4 0 PU 2 4 1 

1 * 5 C 9 ~ 1 C 5 
2 5 0 9 - 0 5 7 
3 * 5 0 5 - 1 1 6 
4 * 5 0 9 - 1 1 2 
5 5 C 9 - 0 5 3 
6 * 5 0 9 - 1 1 4 
7 * 5 0 9 - 1 1 8 
8 * 5 C 9 - 1 1 5 
5 5 0 9 - 0 5 1 

1 0 * 5 0 9 - 1 1 1 
1 1 * 5 0 9 - 1 1 3 
1 2 * 5 P 9 - 1 1 7 
13 5 C 9 - 0 5 2 
\¿ s ^ c « ^ 5 4 
15 5 Ô 9 - 0 7 4 
16 5 0 9 - 0 6 7 
17 5 0 5 - 0 4 3 
18 5 0 9 - 0 7 6 
19 5 Ç 9 - 0 5 6 
2 * 5 0 9 - 0 5 5 
21 5 C 9 - 0 4 6 
22 5 0 9 - ^ 7 6 
23 5 C 9 - 0 5 9 
2 * 5 C 5 - 0 65 
25 5 0 9 - 0 7 3 
26 5 0 5 - 0 4 5 
27 5 C 9 - 0 6 1 
28 5 0 9 - 0 5 d 
2 9 5 0 9 - 0 7 5 
3 C 5 C 9 - 0 6 9 , 
31 5 0 9 - 0 7 1 
32 5 C 9 - 0 4 8 
33 5 0 9 - 0 7 2 
34 5 0 9 - 0 4 4 
35 5 0 9 - 0 6 3 
36 5 0 9 - 0 6 2 
37 5 0 9 - 0 6 4 
38 5 0 9 - 0 4 2 
3 9 5 0 9 - 0 4 7 
4 0 , 5 0 9 - 0 4 1 

F I O 
1 0 5 
J 0 3 
103 
E03 
Dí>3 
C04 
C09 
HIO 
DIO 
H O 
JO 9 
1 0 7 
0 0 8 
H04 
D06 
HOB 
G09 
EO 5 
ΗΡ6 
GO 5 
F 0 4 
104 
CP7 
J 0 6 
E07 
JO 4 
E09 
F 0 8 

ICO 
1 1 5 

66 
69 
75 
7 6 
79 
4 6 
55 
4 9 
56 
59 

1 1 7 
86 

1 0 9 
8 4 

1 1 3 
1 0 7 

88 
i l l 
1 0 3 

9 4 
68 
82 

1 1 9 
9 0 
65 
9 2 
98 

, D * 4 e . 7 8 
G07 
CO 8 
F " 6 
109 
C05 
F I O 
G IC-
HO 3 
F 0 3 

1 0 5 
4 5 
9 6 
58 
60 
50 

108 
7 0 
9 3 

J Eso C*-· 

0 . 0 2 2 8 2 
0 .01581. 
0 . 0 2 1 3 8 
0,021,30 
* . O) 5^

f
'· 

Oc 021.07 
0 ,C21

f t
5 

0 , 0 2 1 0 3 
0 , 0 1 5 4 5 
C.C2055 
OoC^ '^S 
0 . 0 2 * 8 5 
"5β01530 
Um V1523 
0 . 0 1 5 1 3 
0.O1506 
0 . 0 1 5 0 3 
0 .0149 9 
f , 0 1 4 9 9 
0 . 0 1 4 5 8 
Γ. 0145 6 
0 . 0 1 * 5 2 
0 .014 81 
0 . 0 1 4 6 4 
C.01476 
0 , 0 1 4 5 4 
0 . 0 1 4 5 6 
Oo 01.447 
0 .0144C 
C.C1437 
0 . 0 1 4 3 5 
0 . 0 1 4 3 5 
0 , C1434 
r ,C143 6 
0 . 0 1 4 3 1 
0 , 0 1 4 2 2 
0 , 0 1 4 2 3 
C .

r
1 4 2 1 

0 .01414 
* . * 1 4 0 4 

0 , 0 * 3 3 5 
C, 00310 
0 , 0 0 3 6 3 
0 . 0 0 3 6 4 
0 . 0 0 3 1 6 
Oc 00369 
0e0r :369 
0 . 0 0 3 6 9 
Oo00317 
C. ~

T
'371 

0 . 0 Γ 3 7 1 
0 . " 0 3 7 3 
0o 003.19 
0 . 0 0 3 2 1 
0 . 0 0 3 2 2 
0 . 0 * 3 2 4 
0 . 0 * 3 2 4 
0 . 0 * 3 2 5 
Ce Of325 
0 . 0 *325 
0.Ú0325 
0 ,00326 
0 . * 0 3 2 8 
Oo00327 
0 . 0 0 3 2 9 
Oc 00333 
0 .00332 
Oo0033¿· 
0 , 0 0 3 3 5 
0 . 0 0 3 3 6 
0 . 0033 6 
0 , 0 * 3 3 6 
0,*.033 6 
D, 0*336 
0 . 0 0 3 3 7 
0 , 0 * 3 3 8 
Q. 00338 
0 ,00339 
Oo 0Γ340 
Ci. 00342 

0 .97383 
Oo 981*9 
O.97499 
0.-97505 
Oo983 35 
Oo 97525 
0 .9752 5 
0 . 9 7 5 2 7 
0 .98138 
'''c 97 534 
^ 9 7 534 
Oc 97 54· 2 
0 . 9 6 1 5 1 
0 . 9 8 1 5 7 
P e 9 fU65 
Oc 9817'-' 
0 , 9 8 1 7 3 
0 .98176 
0 .98176 
0 .98177 
0 .98177 
0 .98182 
0 . 9 8 1 9 1 
0 .96189 
O, 98195 
0 .98213 
0 . 9 8 2 1 1 
0 . 9 8 2 1 9 
0 .98 225 
0 . 9 8 2 2 7 
0 ,98229 
0o98229 
0 e 9 8 2 3 * 
0o98228 
0 .98232 
0 . 9 8 2 4 0 
C.98239 
0 . 9 8 2 4 1 
Oo 96247 
C.98254 

0,75173 
Oc 73.566 
0c73555 
Oe73458 
0.71.131 
Oo 733.56 
O e 7 3 I 4 0 
0 . 7 3 Î 4 0 
C o 71054 
0 . 7 3 0 4 5 
0 ,73010 
£<o 72890 
0o7i;&16 
0 , 7 0 8 1 1 
0 , 7 0 6 4 4 
O,70532 
O.70474 
O o 7^424 
0c 7 < (4 81 
0 , 7 * 4 3 5 
O.70416 
Oo70310 
0o7^286 
0 , 7 0 2 3 0 
0 , 7 ^ 0 9 6 
0 . 6 9 9 4 7 
0 ,69893 

o , 69 8·:: β 
0,65760 
O.69704 
0o69695 
0,69628 
0,69660 
0,69637 
0,69555 
O,69453 
C.69395 
0.69424 
0,69251 
C.69162 

f-o 16038 
COJ .85 Í J9 
C.16519 
C .16541 
Oc 16668 
Oc 16642 
O* 16644 
0 . 1 6 6 31 
f . 1 8 7 1 2 
Co 16652 
Oo 16688 
Oc 16721 
C.18787 
C·. 18783 
0 .18865 
Oo18870 
0 .18890 
0 o l 8 9 3 1 
0 .18865 
0.185<vl 
0 . 1 8 5 0 9 
0 , 1 8 9 6 8 
0 , 1 6 9 3 3 
0 , 1 8 9 7 1 
0 , 1 9 0 2 4 
0 ,19029 
C.19070 
0 , 1 9 0 6 3 
0 ,19077 
0 . 1 9 0 9 1 
Col9C97 
0 ,19149 
0 . 1 9 1 1 2 
0 .19106 
0 , 1 9 1 4 1 
0 .19178 
0 , 1 9 2 3 1 
0 . 1 9 1 9 5 
0 .19276 
0 , 1 9 2 5 8 

ÛcC8789 
Oc 09 875 
0 , 0 9 9 2 7 
©o 10001 
Oc 1 0 ) 8 1 
Oo10202 
Oc 10 216 
0 , 1 0 2 2 8 
O e10234 
O. IO303 
Oo 10303 
0 . 1 * 3 8 9 
Oo1*397 
0 . 1 * 4 ^ 6 
Co 10491 
Oo 3.0598 
0 . 1 ? 636 
Oo10645 
0 . 1 * 6 5 4 
* . 1 0 6 6 4 
Oo10675 
Ο, K?723 
0 . 1 0 7 6 1 
Oo10800 

p e ι οβες 
Oo11024 
0.11037 
0,11109 
0.11163 
0.112Í4 
ρ, 112'. e 
0011223 
0,11228 
O0II255 
Oo11304 
Oo11368 
0,11374 
0.11361 
Oe11473 
0,11580 

cn 



LIST OF RFJECTED ELEMENTS 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

1 
2 
3 
4 
5 

509-073 
509-045 
5C9-061 
509-050 
509-075 

J06 
E07 
J04 
E09 
F08 

119 
90 
65 
92 
98 

6,5C9-069,D*4»o78 
7 5C9-071 G07 105 

0,01476 
0.01454 
0.01456 
0.01447 
0.C144C 
0.01437 
0.01435 

0.00329 
0.00333 
0.0*332 
Û.00334 
0.00335 
0.00336 
0.00336 

0.98195 
0.98213 
0,98211 
0.98219 
0.98225 
0.98227 
0.98229 

0.70096 
0.69947 
0.69893 
Ç.69808 
0.69760 
0.69704 
0.69695 

0.19024 
0.19029 
0.19070 
C.19083 
0.19077 
0.19091 
C.19097 

0.10880 
0.110 24 
0.11037 
0.11109 
0.11163 8,11204 .11208 

FIRST SUPERBATCH 

FUEL ELEMFNT IDENT. U-235 U-236 U-238 PU-239 PU-240 PU 241 

BATCH 

1 *509 -109 FIO 100 
35 509 -065 C07 82 
28 509-067 006 84 

0.02282 
0.01484 
0.01506 

0.00335 
0.00327 
0.00324 

0.97383 
0.98189 
0.98170 

0.75173 
0.70230 
0.70532 

0.16038 
0.18971 
0.18870 

0,08789 
0.10800 
0.10598 

0.01757 0.00329 0.97914 0.71978 C. 17960 0,10062 

29*509-116 J03 66 
4 509-076 F04 94 
6 509-074 H04 109 

BATCH 2 

0.02138 
0.01492 
0.01513 

0 . 00363 
0 . 0 0 3 26 
0 .00322 

0 .97499 
0 .98182 
0 .98165 

0.73555 
0.70310 
0.70644 

0.16519 
0,18968 
0.18865 

0 ,09927 
0 , 1 0 7 2 3 
0 , 1 0 4 9 1 

0,01714 0,00337 0.97948 0.71503 0.18117 0.10380 

rf*. 
σι 

26 5C9-057 105 115 
10 509-059 104 68 
12 509-054 D08 86 

BATCH 3 

0,01581 
0,01481 
0,01523 

0.00310 
0.00328 
0.00321 

0.98109 
0.98191 
0.98157 

0,71566 
.70286 
.70811 

0.18559 
0.18933 
0,18783 

0,09875 
0.10761 
C,10406 

0 , 0 1 5 2 6 0 , 0 0 3 2 0 0 , 9 8 1 5 2 0 ,70888 0 . 1 8 7 5 8 0 . 1 0 3 5 4 

3 0 * 5 0 9 - 1 1 2 103 69 
32 509-046 G05 103 

8 509-052 107 117 

BATCH 4 

0 , 0 2 1 3 0 
0 , 0 1 4 9 8 
0 .0153C 

0 .00364 
0 . 0 0 3 2 5 
0 . 0 0 3 1 9 

0 , 9 7 5 0 5 
0 .98177 
0 . 9 8 1 5 1 

0 . 7 3 4 5 8 
. 7 0 4 1 6 
•70816 

0·16541 
0.18909 
0.18787 

O. 10001 
0,10675 
O,10397 

0.01719 0.00336 0.97944 0.71563 0.18079 0,10357 

27 509-053 E03 75 
20 509-055 H06 111 
3*509-117 J09 59 

BATCH 5 

.0155C 
,01496 
0.02085 

.00316 
ν*. 0032 5 
0.00373 

0,01711 0.00338 

0.98135 
0.98177 
0. 97542 

0 . 9 7 9 5 1 

0,71131 
0.70435 
0.72890 

0.71485 

0.18688 
0.18901 
0.16721 

0 , 1 0 1 8 1 
0 . 1 0 6 6 4 
O,1Ô389 

0.18104 0,10411 

3 1 * 5 0 9 - 1 1 4 C03 76 0 . 0 2 1 0 7 0 . 0 0 3 6 9 0 ,97525 0 , 7 3 1 5 6 0 , 1 6 6 4 2 0 . 1 0 2 0 2 
5 509 -058 E05 88 0 . 0 1 4 9 9 0 . 0 0 3 2 5 0 . 9 8 1 7 6 0 , 7 0 4 8 1 0 , 1 8 8 6 5 0 , 1 0 6 5 4 

3 8 * 5 0 9 - 1 1 3 110 56 C.02C95 0 , 0 0 3 7 1 0 . 9 7 5 3 4 0 . 7 3 0 1 0 0 . 1 6 6 8 8 0 . 1 0 3 0 3 



BATCH 6 C.C190C 0.0C355 0.97745 0,72216 0.17398 Ce 10386 

36*509-118 C04 79 7 509-078 G09 107 2*509-111 DIO 49 
BATCH 7 

0.02105 0.01495 0.02095 
0 . 0 0 3 6 9 
0 . 0 0 3 2 5 
0 .00371 

0.97525 0.98176 0.97534 
0 . 7 3 1 4 0 
0 , 7 0 4 2 4 
0 , 7 3 0 4 5 

0,16644 0ol6931 0.16652 
0 . 1 0 2 1 6 
Oo10645 
0 . 1 0 3 9 3 

O.O1900 0 . 0 0 3 5 5 0 ,97745 0 , 7 2 2 0 3 0 ,17409 0 , 1 0 3 8 8 

37*509-115 C09 46 
9 509-043 HO 8 113 

25 509-051 H10 55 
BATCH 8 

0,02103 0.01503 0.C1545 
0.00369 0.00324 0.00317 

Oo97527 0.98173 0.98138 
0.73140 0.70474 Oe71054 

0 . 1 6 6 3 1 
0 . 1 8 8 5 0 
0 . 1 8 7 1 2 

0 , 1 0 2 2 8 
0 . 1 0 6 3 6 
0 . 1 0 2 3 4 

0 , 0 1 7 1 7 0 , 0 0 3 3 7 0 ,97946 0o71556 0 , 1 8 0 7 6 Oo10366 

SUPER BATCH MEAN VALUES 
STAND, DEV· 

0 , 0 1 7 4 3 
0 , 0 0 1 1 9 

0 , 0 0 3 3 8 
0 . 0 0 0 1 2 

0 . 9 7 9 1 8 
0 . 0 0 1 3 0 

0 ,71674 
0 , 0 0 4 4 3 

0 . 1 7 5 8 8 
0 , 0 0 4 3 5 

Co 10338 
0 . 0 0 1 1 3 

SECOND SUPERBATCH 

FUEL ELEMENT IDENT. U-235 U-236 U-238 PÜ-239 PU-240 PU 241 

13 5C9-044 109 58 
33 509-042 H03 70 
15 5C9-064 G10 108 

BATCH 1 

0.01436 0.01421 0.01423 
0,00336 
0.00339 
0.00338 

0 . 9 8 2 2 8 
0 . 9 8 2 4 1 
0 . 9 8 2 3 9 

0.69637 0,69424 0.69395 
0 . 1 9 1 0 8 
0 . 1 9 1 9 5 
0 . 1 9 2 3 1 

0 . 1 1 2 5 5 
0 , 1 1 3 8 1 
0 . 1 1 3 7 4 

0 . 0 1 4 2 7 0 . 0 0 3 3 8 0 . 9 8 2 3 6 0 , 6 9 4 8 5 C.19178 0 . 1 1 3 3 7 

21 509-072 F06 96 
18 509-047 F03 93 
22 509-062 E10 50 

BATCH 2 

0.01434 0.01414 0.01422 
0 . 0 0 3 3 6 
0 . 0 0 3 4 0 
0 .00338 

0 . 1 1 2 2 8 
8. 1 1 4 7 3 

• 1 1 3 6 8 
0 , 0 1 4 2 3 0 , 0 0 3 3 8 0 , 9 8 2 3 9 0 , 6 9 4 5 5 0 , 1 9 1 8 9 0 . 1 1 3 5 7 

0.98230 
0.98247 
0. 98240 

0,69660 
0,69251 
0,69453 

0 . 1 9 1 1 2 
0 . 1 9 2 7 6 
0 . 1 9 1 7 8 

14 509-048 C08 45 
4 0 . 5 0 9 - 0 4 1 J 0 8 . . 6 0 
17 509-063 C05 8C 

BATCH 3 

8 * S î î 2 f R « ^ ? 6 . 5 · 9 § ? 2 ? 0 . 6 9 6 2 8 0 . 1 9 1 4 9 0 . 1 1 2 2 3 
2 · £ Ϊ 2 5 ? Ο·003^2 0 . 9 8 2 5 4 0 . 6 9 1 6 2 0 , 1 9 2 5 8 0*11580 
0 , 0 1 4 3 1 0 . 0 * 3 3 7 0 . 9 8 2 3 2 0 , 6 9 5 5 5 0 . 1 9 1 4 1 0 . 1 1 3 0 4 
0 . 0 1 4 2 3 0 , 0 0 3 3 8 0 . 9 8 2 3 8 0 . 6 9 4 4 8 0 , 1 9 1 6 3 0 , 1 1 3 6 9 

SUPER BATCH MEAN VALUES 
STAND, DEV. 0 , 0 1 4 2 4 0 , 0 0 3 3 8 0 , 9 8 2 3 8 0 , 6 9 4 6 3 0 . 1 9 1 8 3 0 , 1 1 3 5 4 

0 . 0 0 * 0 2 0 . 0 0 0 0 0 0 . 0 0 0 0 2 0 ,00020 0 . 0 0 0 0 5 0 .00016 
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C 
C 
C COMPUTER CODE CC2 

>)Γ0! 
) v 

i i i 
2 

ΐ 3 
"OC· 4 
'..ι; 
¿5 
■}■ 

C: Λ 
- ï . 
.;, 
"* 
ΰ; 

D! 
' " l i ' 

5; 
Q. 
---
w ' 
' j -
'Λ ': 

:~\ ' 

ο; 

. , ' « 5 
' 6 
-7 
8 

-.'i C 

,¡ic 
:ιι 
12 

313 
.14 
1 5 

316 
: i 7 

"18 
.19 

'20 
?21 

y-
0 
Ù' 

" Ï ■ 

■ ì 

ri 

';.;. 
:" ; , 
Γ·-' 
JÍ 

0 

0< 

3 22 
."23 
. 2 4 

2 5 
, 2 6 

27 
;-26 

29 
il· 3 S« 

31 
;-32 
" 3 ~1 

' 5 - 4 
.'3 5 
¿3 6 

C 

c PEAL*4 M,MM 
DIMENSION SCFITT12 ) 
DIMENSION M(5i ),SM(5' ) ,X ( 5· ), SX ( 5 ) 
DI MENS I ON E M(50),EX(5c >,HH(5Ù),E0(5c) 
DIMENSION XX (2.5'J ) f T( 2,50 ) ,P(2,5i ) 
DIMENSION XC(3 » , NB(3),EXJ(3) 
DIMENSION LD(62) 
DIMENSION CL ( 2i ) »CL (2î ) 
DIMENSION NUM(62) 
DIMENSION ANUM(62),C(62) 
DIMENSION PDF(é2> 
DIMENSION K7 ( 5C) 

101 FORMAT (5Î13) 
102 FORMAT (5Fltc) 
103 FORMAT (4FX .,4) 
104 FORMAT (35;:..·. C > 
11Í FORMAT (2 A4) 

2'C FORMAT (ÎH1) 
2C 1 FORMAT {///· INITIAL NUMBER FOF SUBROUTINE »«GAUSS·· 

1» INITIAL NUMBEP FOR SUBROUTINE ··RANDOM·· (SETS AND)»,F6oÚ) 
2'·2 FORMAT (/,· NUPERGSÏ7Y CF THE SAMPLE FCR STATISTICAL ANALYSIS', Π ) 
203 FORMAT (1H1,· ** STATISTICAL ANALYSIS RESULTS **',///, 

1· MEAN VALUE · ,FIO···4, Λ 
2 ' STíNDÍ-^D DEVIATION · ,?:■.-: ' c 4 , / , 
3 ' PERCENT STo CEVr. · , F l : . 0 4-, / , 
4« MEDIAN VALUE * , F U c 4 ) 

205 FORMAT ( I H , I 3 , 4 F l v c 4 ) 
208 FORMAT ( I H ,16 , Π ή , F2C-c4 ) 
209 FORMAT ί / , Ι Η ,ΕΧ, 'TOTAL =· ,F5o2 i I I I I ì 
21'l· FORMAT ( I H , 2 F 2 í „ 4 ) 
211 FORM/.T ( i H , ÎCFÎ .2 r ; 4) 
212 FORMAT ( I H , J .4 ,3F15o4) 
222 FORMAT <IH , ' KAJS P C F « , / ) 
223 FORMAT ( I H , « M/-.S« DISTR-, * , / ) 
224 FORMAT ( I H , I '" X, fcF l i ., 4 , 2 F i 5 a 4 ) 
225 FORMAT ( I H , F1G(; 2 ,F6 r 3 > 
226 FORMAT U H I · PROCESS INVENTORY DISTRIBUTION,STEP*· , F 5 . . Ö , / / ) 
227 FORMAT ( I H , IG 16) 
22Ε FORMAT ( I H »Fl i -;. 2 ,F6 , . :3 ,2X,1 ■■-/.-.. A l ) 
230 FORMAT ( I H ,2L;M> 
231 FORMAI (1.H ) 
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0037 232 FORMAT (/) 
1038 233 FORMAT (IH ,8X, ·Η ( « ,12 , · ) =',F902) 
0039 234 FCRMA.TÍ///) 
0G40 235 FORMAT (/////,· PART OF THE INVENTORY CONTAINED IN EACH OUTPUT BATCH' 

lCH',/1 
S?41 236 FORMAT (////,· CONFIDENCE INTERVALS«,///, 

1« P(X) XMEAN X·,//) 
1^42 237 FORMAT ( I 5,F8, 1, 2F12o 2) 
Uc43 236 FORMAT (///,· FOR INCOMPATIBILITY AMONG PROGRAM CI KENS IONS, QMS AND 

1 DM, THE VALUE OF QMS HAS BEEN REDUCED TO «,FB.2,///) 
C 

Of 44 3C1 FORMAT (5110) 
Í 45 3.02 FORMAT (5F12o7J 
0Û46 303 FORMÂT (5FlUo2) 

C 

c ****** ****** ****** ****** ****** 
C 

3047 REAL S T A R / · * · / 
>:·4 8 DIMENSION STARS(ICC) 
3Μ:·49 DC 501 J = l , 1 0 t . 
0050 STARS(J)=STAR 
OC51 501 CONTINUE , 

c 1 
0052 WRITE ( 6 , 2 0 0 È 
X 5 3 READ ( 5 , 1 1 0 ) SCRITT 
J, 54 V.RITE ( 6 , 2 3 0 ) SCRITT ' 

0055 WRITE ( 6 , 2 3 4 ) 
C 

0056 DO 5 J = l , 2 
0057 READ ( 5 , 1 1 0 ) SCRITT 
0158 WRITE ( 6 , 2 3 0 ) SCRITT 
ü i 5 5 WRITE ( 6 , 2 3 2 ) 
£1060 READ ( 5 , 1 1 0 ) SCRITT 
υ- 61 WRITE ( 6 , 2 3 ? ) SCRITT 
ÜÍÍ62 WRITE ( 6 , 2 3 1 ) 
3*63 READ ( 5 , I C I ) NB(J) 
0 . 6 4 NBB=NB(J) 
:1C65 DO 1 K = 1,NBB 
'1-66 READ ( 5 , 1 0 4 ) Τ ( J ,Κ ) ,ΧΧ ( J , Κ » 
0067 1 CONTINUE 
0068 Α1=0ο 
0C69 A3=% 
0ü7C NBB=NB(J) 
0071 DD 2 K=1,NBB 

2072 A1=A1*T(J,K)*XX(J,K) 

0073 A3=A3+T(J,K> 
0074 2 CONTINUE 
0175 DO 4 K=1,NBB 
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0 0 7 6 
> 7 7 
CV78 
0 v 7 9 

eoe o 
'JOB 1 
>)t:H2 
3 Γ: 8 3 
0 0 8 4 
OvíR5 
Q..-Ö6 
0 0 8 7 
O t e e 

Oî-89 
f í t í çe 
0( 9 1 
0 0 9 2 
0 0 9 3 
O v .«4 
">Γ:95 
0 0 9 6 ' 
Oc-97 
0'-'9 6 
OC 9 5 
C l * G 

O Ï . S I 
0 1 * 2 
: Í I : 3 

. , I ~ 4 
r-.r¡5 
C l i 6 
ΟΙ : ·7 
0 1 0 8 

·αο9 

£'116 
O l l i 
¿ 1 1 2 
0 1 1 3 
311.4 
" 1 1 5 
" ' 11 6 
0 1 1 7 
0 1 1 8 

C 

c 

c 
c 
c 

P ( J , K ) = T ( J , K ) / A 3 
4 CONTINUE 

X C ( J ) = A 1 / A 3 
WRITE ( 6 , 2 1 2 1 ( (Κ , Τ ( J , Κ ) , Χ Χ ( J , Κ ) , P ( J , K ) ) , K = 
WP I T E ( 6 , 2 3 2 ) 
READ ( 5 , 1 1 0 ) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
WRITE ( 6 , 2 3 1 ) 
WRITE ( 6 , 2 1 8 ) . ( J , N B ( J ) , X C ( J ) ) 
WRITE ( 6 , 2 3 4 ) 

5 CONTINUE 
C l ^ X C ( l ) 
C 2 = X C ( 2 ) 

WRITE ( 6 , 2 0 0 ) 
READ ( 5 , 1 1 Q ) SCRITT 
WRITE ( 6 , 2 3 3 ) SCRITT 
WRITE ( 6 , 2 3 4 ) 
READ ( 5 , 1 0 1 ) NBATCH 
READ ( 5 , 1 1 ϋ ) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
WRITE ( 6 , 2 3 1 ) 
READ ( 5 , l u 3 ) ( ( M ( J ) , S M ( J ) , X ( J ) , S X ( J ) ) , 
0 0 9 J = l , N B A T C H 
WRITE ( 6 , 2 0 5 ) ( J , M ( J ) , S M ( J ) , X ( J ) , S X ( J ) ) 

9 CONTINUE 

MM=3c 
0 C = C 1 - C 2 
DO 1 4 K=1*NBATCH 
H H ( K ) = M ( K ) * ( X ( K ) - C 2 ) / D C 
#M=MM+HH(K) 

14 CONTINUE 
WRITE ( 6 , 2 3 5 ) 
WRITE ( 6 , 2 3 3 ) ( ( K , H H ( K).> , K = 1 »NBATCH) 
WRITE ( 6 , 2 ώ 9 ) MM 

* * * * * * * * * * * * * * * * * * * * * * * * 
WRITE ( 6 , 2 0 f ? ) 
READ ( 5 , 1 1 0 ) SCRITT 
WRITE ( 6 . 2 3 Ü ) SCRITT 
READ ( 5 , l f : l ) I K 
READ ( 5 , 1 0 3 ) RKO 
CALL SETRND(PNC) 
READ ( 5 , 1 * 1 ) NFROVE 
PR0VE=NPPOVE 
READ ( 5 . 1 G 3 ) QMS,DM 

),J=1,NBATCH) o 



FORTRAN I V G LEVEL 

0 1 1 9 
0 1 2 0 
0 1 2 Î 
0 X 2 2 
: 12 3 
3 1 2 4 

Γ 12 5 
" 1 2 6 

1.2 7 
" 1 2 8 

0 1 2 9 
L-130 
■131 

-■132 
D l 33 
: 1 3 4 
Oí 3 5 
ú ¿ 3 6 
u l37 
Γ 138 
0139 
0140 
0141 
S142 

0143 
5144 
3145 
0146 

0147 
0148 
Ü145 
0150 
0 1 5 1 
?152 
' 1 5 3 
0154 
^15 5 
C I 5 6 
f 157 
015 8 
0159 
Û160 
0161 
Ol 62 

C 

C 

C 

c 

7 1 

5Î 

51 

E2 

55 

32 

21 

20 MAIN 

WRITE ( 6 , 2 ü l ) IX,RN0 
WRITE ( 6 , 2 0 2 ) KPROVE 
C=13î>o/FL0AT(NPP0VE) 
READ ( 5 , l u i ) NCL 
READ ( 5 , 1 C 2 ) ( C L ( J ) , J = l , N C L ) 
READ ( 5 , l a i ) I FUNCH 

DO 71 LG=1,62 
LD(LG)=Oo 
Q3=0o 
02=5o 

L X = I N T ( Q M S / D M ) 
I F ( L X o L T o 3 J ) GC TO 5fi 
QMS=30*DM 
LMX=62 
WRITE ( 6 , 2 3 8 ) CMS 
GO TO 52 
CONTINUE 
AMM=MM-OMS 
IF(A.MOD(QMS,DM)oLTo ( D M * G o 0 D ) GO 
L X = L X + 1 
OMS=LX*DM 
CONTINUE 
L M X = 2 * L X + 2 
CONTINUE 

O Í D =MM-DM* ( FLCAT ( L X ) K f e 5 ) 
DO 55 J=2- ,LMX 
0 I J ) = Q ( 1 ) + ( J - 1 ) * D M 
CONTINUE 

DO 1 3 L = 1 , N P R 0 V E 
DO 3 1 J = l , 2 
A l=Oo 
A 3 = 0 i 
N E B = N B ( J ) 
DO 32 K = 1 , N B B 
A 4 = R A N D 0 M J 0 o ) * T ( J , K ) 
A 1 = A 1 + X X ( J , K ) * A 4 
A 3 = A 3 + A 4 
CONTI NUE 
E X J ( J ) = A 1 / A 3 
CONTINUE 
E C 1 = E X J ( 1 ) 
E C 2 = E X J ( 2 ) 
DD=EC1-EC2 
DO 1 1 K = l , N B A T C H 

TO 5 1 

DATE = 72087 2 2 / 2 1 / 1 7 PAGE Ü004 

I 

CJ1 
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CALL GAUSS(IX,SM(K> , Μ ( Κ ) , Ε Μ Κ ) ) 
CALL G A U S S ( I X , S X ( K ) , X I K ) , E X ( K ) > 
CONTINUE 
EC0=0* 
DO 12 K=l.NBATCH 
EGC=EQQ+EM(K)*(EX(K)-EC2)/DD 
CONTINUE 

Q1=01+E0Q 
Q2=Q2+EQQ*EQQ 
LG=(E00-AMM)/DM*2 
IF ( L G . L T o l ) LG=1 
IF (LGoGToLMX) LG=LMX 
LD(LG)=LD(LG)+1 
CONTINUE 

VMED=01/NPR0VE 
VAR=Q2/NPR0VE-VMED*VMED 
SDEV=SQRT(VAR) 
PERC=(SDEV/VNED)*lCûo 
WRITE ( 6 , 2 2 6 ) DM , 
LMX1=LMX-1 
WRITE ( 6 , 2 2 7 ) .ÍLD ( LG ) , LG=1 ,LKX) S 
I=LD(1) 
DO 15 J=2,LMX ' 
K=LD(J) 
I = MAXg( I ,K ) 
CONTINUE 
DO 16 J=2,LMX1 
K 7 ( J ) = L D ( J ) * 5 ( . / I 
CONTINUE 

DO 520 J=1,LMX 
PDF( J )=FLOATJLD(J) Í /PRCVE 
CONTINUE 
IF (IPUNCHoNEo777) GC TO 521 
IN=1 
DO 60 J=1,LMX 
IF (PDFÍJ JoNEcCc ) GO TO 61 
IN=IN+1 
CONTINUE 
CONTINUE 
IL=LMX 
DO 62 J=1,LMX 
K=LMX-J«-1 
IF (PDF(K)oNEeCo) GC TO 63 
I L = I L - 1 
CONTINUE 

"<163 
0 1 6 4 
0 1 6 5 
0 1 6 6 
0 1 6 7 
5 1 6 8 
0 1 6 9 

0 1 7 6 
0 1 7 1 
^ 1 7 2 
0 1 7 3 
C 1 7 4 
&175 
0 1 7 6 

0 1 7 7 
Ùi.78 
0 1 7 9 
0 1 8 0 
0 1 8 1 
0 1 6 2 
0 1 0 3 
3 1 8 4 
0 1 6 5 
fi 1 8 6 
Dl 87 
Q188 
Ü189 
0 I 9 Ü 
0 1 9 1 

0 1 9 2 
0 1 9 3 
0 1 9 4 
0 1 9 5 
0 1 9 6 
0 1 9 7 
0 1 9 8 
01.99 
n 2 0 ' j 
"J 2 0 1 
5120 2 
3 2 0 3 
t· 20 4 
0 2 Õ 5 
0 2 0 6 
0 2 0 7 

4 1 7 
4 1 8 

1 1 

1 2 
C 

12 
C 

15 

16 
C 

520 

60 
61 

62 



FORTRAN IV G LEVEL 20 MAIN DATE = 7 2 Í 8 7 2 2 / 2 1 / 1 7 PA.GE 0006 
0 208 63 CONTINUE 
0209 L U = I L - I N + 1 
0210 WRITE ( 7 , 3 0 1 ) LU 
3211 WRITE ( 7 , 3 0 3 ) (0(1N),VMED,SDEV) 
3212 WRITE ( 7 , 3 0 2 ) ( P D F ( J ) , J = Ï N , I L ) 
0213 521 CONTINUE 

C 
1)214 WRITE ( 6 , 2 3 4 ) 
0215 WRITE ( 6 , 2 2 2 ) 
0216 DO 500 JJ=2,LMX1 
0 217 LLL=K7(JJ ) 
5218 IF ( LLLoLEo* ) GO TO 495 
0215 URITE ( 6 , 2 2 8 ) (0( JJ ) , PDF( J J ) , ( STARS ( J ) , J = 1 ,LLL ) ) 
<,·22ίν GO TO 5Õ0 
"¿221 455 CONTINUE 0222 WRITE (6,225) (Q(JJ ) ,FDF(JJ)) 
Ό223 5CC CONTINUE C ^22 4 1=1 ^225 CCC=CL(I) Î22 6 NL'Mi 1)=LD(1) :ì227 ANUM(1)= NUM(1)*C :.<228 DO 513 J=2,LMX C'225 J1=J—1 °1 3230 NUMÍJ )«=NUM(J1)4LD(J) w 
0231 ANUMÍJ)=NUM(J)*C ' ?232 IF (loGToNCL) GO TO 57 ί?233 IF(ANUM(J) eLToCCC) GC TO 57 
0234 0L(I)=0(J)-DM*IANUM(J)-CCC)/(ANUM(J)-ANUM{J-1)) 
0235 1=1+1 0236 CCC=CL(I) 023 7 57 CONTINUE G238 512 CONTINUE C C23S WRITE (6,200) £24ϋ WRITE (6,227) (NUM(J),J=l,LMX) C241 WRITE (6,234) 
0242 WRITE (6,223) 
0243 DO 511 J=2,LMX 
D244 PDF(J)=PDF(J-1)+PDF(J) 
0245 511 CONTINUE 

c 
0246 UM=NUM(LMX) 0247 F=lüOc/UM C24S DO 514 LG=1,LMX 0249 LD(LG)=NUM(LG)*F 0250 514 CONTINUE 



FORTRAN IV G LEVEL 20 MAIN DATE = 72087 22/21/17 PAGE 0007 
0251 
0252 S253 C254 0255 G256 S257 0258 0259 0260 0261 0262 2-263 0264 0265 0266 

DO 515 JJ=1,LMX LtL=LD(JJ) IF (LLLpLEoG) WRITE (6,228) GO TO 515 516 CONTINUE 
WRITE ( 6 , 2 2 5 ) 

516 CONTINUE 
WRITE ( 6 , 2 0 3 ) 
WRITE ( 6 , 2 3 6 ) 
DO 59 J=1,NCL 
OD=QL(J)-VMED 
WRITE ( 6 , 2 3 7 * 

59 CONTINUE 
STOP 
END 

GO TO 516 
( Q ( J J ) , P D F ( J J ) , ( S T A R S ( J ) , J = 1 , L L D ) 

( Q ( J J ) , F D F ( J J ) > 

VMED,SDEV,PERC,MM 

( J , C L ( J ) , Q D , Q L ( J ) ) 

FORTRAN 
0001 

0002 00C3 0004 0005 
00C6 

0007 
oooe 
0009 0010 
con. 
0012 
0013 0014 0015 

IV G LEVEL 18 SETRND 
SUBROUTINE SETRND (JARGJ 
INITIALIZE RANDOM SERIES 

DATE ' 71018 16/22/1* PAGE 0001 

C C C 

C C C 

en 

INT=3ER IAR3/221/ ,„„ IFUAR3.NE.0) IARG=JARG „ ,._ , IF (M3D(IARG,2).EC.OJ IARG=IARG+1 RETURN 
ENTRY RANDOM (DUM) 
PRODUCE A RANDOM NUMBER UNIFOIMALY DISTRIBUTE BETHEEN 
1 ANO O -\ 
IARG=IARG*&5539 
IF ( lARG) 5 , 6 , 6 
IARG=IARS+2U7483647+1 
RAN30M=lARG*0. t656613E-9 
RFTJRN 
ENTRY STLASΤ (LAST) 
STORE I N ' LAST · THE LAST VALUE OF 

LAST=IARG 
RE TURN 
END 

IARG. 



FORTRAN IV G LEVEL 18 MA: DATE = 71018 16/22/1" PAGE 0001 

0001 
00C2 
C 003 
0004 
0005 
0006 
0007 

οοοε 

00C9 

c 
c 
c 
c 
c 

c 
Γ 

c 
c 
c 
c 
c 
r 

c 

c 
c 

c 
c 

c 
c 
c 
c 
c 

c 
c 
c 

SUBROUTINE. GAUSS 

PURPOSE 
COMPUTES A NORMALLY DISTRIBUTED RANDOM NUMBER WITH A GIVEN 
MEAN AND, STANDARD DEVIATION 

US '-AGE 
~ CALL 3AUSSUXiS ,AM,V) 

DESCRIPTION OF PARAMETERS 
I X - I X MUST CONTAIN AM ODD INTEGER NJMBER WITH NINE DP. 

LESS DIGITS DN ΤΗΞ FIRST ENTRY TO GAUSS. THEREAFTER 
IT WILL CONTAIN A UNIFORMLY DISTRIBUTED INTEGER RANDOM 

t NJMBER GENERATED 3 Y Ti'Æ SUBROUTINE FOR USE ON THE NEXT 
ENTRY TO THE SUBROUTINE. 

S -THE DESIRED STANDARD DEVIATION OF THE NORMAL 
DISTRIBUTION. 

AM -THE DESIRED MEAN DF THE NORMAL DISTRIBUTION 
\! -THE VALUE OF THE COMPUTED NORMAL RANDOM VARIABLE 

RFMARKS , 

THIS SUBROUTINE USES RANJDU WHICH IS MACHINE SPECIFIC 
SUBROUTINE'S AND FUNCTION SUBPROGRAMS REQUIRED 

RANDU 

METHOD 
J5ES 12 UNIFORM RANDOM NUMBERS TO COMPUTE NORMAL RANDOM 
NUMBFRS BY CENTRAL LIMIT THEOREM. THE RESULT IS THEN 
*DJUSTED TO MATCH THE GIVEN MEAN AND STANDARD DEVIATION. 
THE UNIFORM RANDOM NUMBERS COMPUTED HITHIN THE SUBROUTINE 
ARE FOUND BY THE POWER RESIDUE METHOD. 

SUBROUTINE GAUSSUX,S,AM,V) 
A=0.0 
DO 50 1=1,12 
CALL RANDU(IX,IY,Y) 
IX=IY 

50 A=A+Y 
V=(A-6.0)*S*AH 
RETURN 
END 

GAUSSOOi 
> OA '3 S S O * 7 
fjf iJS^*03 
G"'J S S * * 4 
O/MJSSOO5 
GA 'JS^Øne 
^»'fjî'ïroo-r 
0A.t)SS008 
G'AUSSOOO 
G*USS*10 

s/vusson 
GMISS012 
G^ ' j^S* ] 3 
GAUSS014 
0MJSS015 
G,*.MSS*16 
rjf»!j^.«;*i"» 
G K U S S * 1 8 
GAUSS*19 
3MJS5020 
GA.USS*2I 
3A.USS022 
GA'JSS*23 
GAUSS024 
0rUSS025 
3MJSS*26 
GAUSS027 

3 russ*28 
GAUSS029 
GA.USS*30 
GA.USS*31 
SMJSS032 
GA.USS*33 
GA.'JSS*34 
GA'JS3035 
GA.IJSS036 

.GAUSS*?? 
GA.USS*38 
GA.USS039 
GAUSS040 
GAUSS041 
GA.USS*42 
GA.USS043 
GA.USS*44 
SA.USS045 
GAUSS046 
GAUSS047 

en 
en 



FORTRAN IV G LEVEL 18 MAIN DATE = 71018 16/22/10 PASE 0001 

0001 0002 0003 00C4 0005 0006 0007 
ooo f 

SUBROUTINE RANDU 
PURPOSE COMPUTES UNIFORMLY DIS 3 AND 1.0 AND RANDOM I 2**31. EACH ENTRY USES AND PRODUCES A NEH W 
USAGE 

CALL RANDU(IX,IY,YFL) 
DESCRIPTION OF PARAMETERS IX -

TRIBJTED RANDOM REAL NUMBERS BETWEEN STEGERS BETWEES ZERO AND AS INPUT AN INTFGER RANDOM NUMBER =3ER AND REAL RANDOM NUMBER. 

FDR THE FIRST EMT NUMBER WITH NINE IX SHOULD BE THE SUBROUTINE. IY - A RESULTANT Ι ΝΤΕ 3 ENTRY TO THIS SJE BETWEEN ZERO AND YFL- THE RESULTANT UNI RANDOM NUMBER 1*1 
REMARKS 

THIS SUBROUTINE IS SPE THIS SUBROUTINE WILL Ρ BEFORE REPEATING 
SUBROUTINES AND FUNCTION NONE 
METHOD POWER RESIDUE METHOD D RANDOM NUMBER GENERATI 

RY THIS MUST CONTAIN ANY ODD INTEGER ». OR LESS DIGITS. AFTER THE FIRST ENTRY,9. PREVIOUS VALUE OF IY COMPUTED BY THIS ?. R ER RANDOM NUMBER REQUIRED FOR THE NEXT?. ROUTINE. THE RANGE OF THIS NUMBER IS ». 2**31 ft 
FORMLY DISTRIBJTED, FLOATING POINT, THE RANGE 0 TO 1.0 

CIFIC TO SYSTEM/360 RODUCE 2**29 TERMS 

SJΒPROGRAMS REQUIRED 

ISCUSSED IN IBM MANUAL C20-8011, ON AND TESTING 

SUBROUTINE RANDU{IX, IY ,YFL) 
I Y = I X * 6 5 5 3 9 
I F ( I Y ) 5 , 6 , 6 

5 IY= IY+2147483647+1 
6 YFL=IY 

YFL=YFL* .4656613E-9 
RETURN 
£ HD 

AMDUOOl AMDU*02 AMDU0O3 AMOU*** A.NDUOOS A.MPUnOe A.MDU**? A.MDU**8 A.NDU*09 A.MPU010 AMPU*11 AM0U*12 A.MDU*13 AMDU*14 A.MDU* 15 A.MDU*16 AM0UO17 ΛΜΠυ*1β A.MDU019 A.MDU*2* A.MDU*21 AMOU022 A.M0UO23 AMPU024 AMDU*25 A.MDU026 A. M DU *2 7 ΛΜΡυ*28 A.MDU029 A, M OU* 30 AM0UO31 A.MPU032 A.MDU033 A.NOU034 A.N0U035 A.MDU036 AM0U037 ANDU038 *.MDU039 A.N0UO40 AMDU**1 A.M0U042 AMDU043 A.MDU044 A.MOU045 A,MDU0*6 

Ol 



LIST OF THE DATA CARDS USED FOR THE «CC2· SAMPLE PROGRAM 

** INPUT BATCH CATA 
REACTOR CANDU 

* * 

BATCH 

3434· 4 
3 ? i P c 4 
33UloO 
33P6-7 
REACTOR 
REACTOR 
BATCH 

3X03. 5 
2109c. 6 
4 3 0 ^ , 0 

7 02. 1 
REACTOR 

* * OUTPUT 
4 

N MASS 
2 8 8 1 ; 1 
2350^7 
2657-, 0 
3706* C 

* * 

T01AL PU (G) 
4 

3 - 4 1 
3« 67 
3o ß l 
3 72 
BATCH NUMBc 
V/K 

TOTAL FU (G) 
4 

7c. 53 
P.- ΟΓ 

7 . 7 4 
BATCH NUMB-. 

BATCH CUT.ι 

PU-24I PERC WEIGHT FACTOR 

MEAN PERC,. Τ 

PU241 PERC 

CONC ENT.. Ν 

WEIGHT FACTOR 

en 
- 3 

MEAN 
*i= 

PERC Τ CONCENTc Ν 

PU/241-SD 

STATISTICAL 
375 

MASS-SD PU/241 
1 4 . 4 0 5 5 5-596 0.:0279!5θ 
Π ο 7 5 3 5 6 , 5 * 9 0 .032595 
13.·) 2G50 7ο 472 Oo 037360 
10-<J300 7-667 0 .036335 

ANALYSIS INPUT CATA * * 

375 
iCOOO 

Î 2 0 C . 
Β 

2- 5 
9 0 . 

000 

50 . 

5: 
c t . 

1 0 . 
9 7 , 

'Co 00c 

NPFCVE 

WITHOUT PUNCHED CARDS 



** INPUT BATCH CATA ** 

REACTOR CANDU 
BATCH TOTAL PU (G) 
1 2 3 4 

3434α3999 3218ο3999 
338 ίο ecoe 
3386o70CG 

PU-241 PERC WEIGHT FACTOR 

3-4100 
3o 6733 
3o 8100 
3o 7200 

Co 2559 
Co 2398 
6o2519 
tíc2524 

REACTOR BATCH NUMBo 

1 4 

MEAN PERCoT CONCENT*Ν 

3o 6514 

en 
CX) 

REACTOR VAK 

BATCH TOTAL PU (G) PU-241 PERC WEIGHT FACTOR 

1 
2 
3 
4 

3103o5C0t 
2109o5999 
4 3 6 9 . 0<PC· 

7C2o70C0 

7o 5300 
Sof; eoo 
Po ï 800 
7o742O 

Oo3035 
Co 2063 
ívo4214 
Co06£7 

REACTOR BATCH NUMBv. MEAN PERC.Τ CONCENTcN 

2 4 7o9318 



* * OUTPUT BATCH DATA * * 

1 2 
3 
4 

MASS 

2881o0995 
23500 7009 
2657o0000 
3786oC0ÜÜ 

MASS-SD PU/241 PU/241-SD 
14 .40 55 
l l o 7 5 3 5 
1 3 . 2 8 5 0 
18U9 2CC 

5o 5960 
6o5190 
7e 4720 
73 6670 

ß 3 f i 280 
ÍÍoC326 
G.C374 
üo03B3 

PART OF THE INVENTORY CONTAINED I N EACH OUTPUT BATCH 
H( Hi H( H( 

1) 2) 3) 4) 

1572c20 775eP8 2Efo43 234o24 
TOTAL = 2867o75 

en 
CD 

** STATISTICAL ANALYSIS INPUT DATA ** 

INITIAL NUMBER FOR SUBROUTINE «GAUSS' 375 
INITIAL NUMBER FOR SLEROUTINE «RANDOM' (SETPAND) 375o 
NUMEROSITY OF THE SAMPLE FOR STATISTICAL ANALYSIS lQCQj 



PROCESS INVENTORY DISTRIBUTION,STEP= 5Γ 

?■'> 

21 
487 
491 

^ 

i." 

35 
569 
34Γ 

(.-

('. 
56 

641 
227 

c-

c 
68 

7S7 
92 

o 

I 

94 
683 

2? 
<W" 

C 
121 
926 

4 
t 

1 
163 
858 

1 
c 

3 
248 
787 

Γ 
0 

2 
321 
708 

0 
t v 

11 
369 
627 

C 
C' 

MASS PUF 

1 6 9 2 o 7 5 OoC 
1 7 4 2 o 7 5 CoO 
1 7 9 2 . 7 5 ÚC' 
l f . 4 2 c 7 5 OoO 
1 8 9 2 o 7 5 0^0 
1 9 4 2 o 7 5 C.COQ 
1992... 7 5 C c y 03 
2 v 4 2 o 7 5 t ο v t C 
2C9 2o7 5 CoOfil 
2 1 4 2 o 7 5 Q0QC2 * 
2192o 75 C 0 0 3 * 
2242o75 ûo006 * * * 
229 2 o 7 5 C » 0 0 7 * * * 
2 3 4 2 o 7 5 COOS * * * * * 
2 3 9 2 c 7 5 C3CI2 * * * * * * ' 
2 4 4 2 o 7 5 Γ0ΟΙ8 * * * * * * * * * σι 
249 2o75 0oC25 * * * * * * * * * * * * * <=> 
2542o 75 ti 5 032 * * * * * * * * * * * * * * * * * ι 
2 5 9 2 ο 7 5 Co C 37 * * * * * * * * * * * * * * * * * * * 
2 6 4 2 o 7 5 O c 0 4 9 * * * * * * * * * * * * * * * * * * * * * * * * * * 
2692ο75 ÔoÕ57 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2742o 75 C'o064 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
279 21-75 Õ0Ó8O * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
26 42o' 75 Oó Ö88 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 8 9 2 o 7 5 t o 0 9 3 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 9 4 2 o 7 5 W0O86 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 9 9 2 o 7 5 * o 0 7 9 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
3042c 7 5 C . 0 7 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
3 ü 9 2 o 7 5 t o 0 6 3 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
3 1 4 2 o 7 5 f o G 4 9 * * * * * * * * * * * * * * * * * * * * * * * * * * 
3 1 9 2 o 7 5 C , 0 3 4 * * * * * * * * * * * * * * * * * * 
3 2 4 2 o 7 5 f o * 2 3 * * * * * * * * * * * * 
329 2c 75 £-(,009 * * * * . 
3342o75 "C0OQ3 * 
3392o75 toCOO 
3 4 4 2 c 7 5 CoOùG 
3 4 9 2o 7 5 O.C 
3542o 7 5 Go C 
3 59 2o 7 5 Co C 
3 64 2o 7 5 ζ o O 
3 6 9 2 o 7 5 CoÔ 
374 2o75 CoO 
3 7 9 2o 7 5 6 . 0 
3842o 7 5 C o 0 
3 89 2o 75 Ço< 
3 9 4 2 c 7 5 Coi 
3 9 9 2 o 7 5 Co O 



4042c75 íoC 

ι 

ro 



£ 0 0 0 , 6 1 4 6 17 
38 73 129 197 291 412 555 843 1164 1533 

2 * 2 * 2589 3230 4027 4910 5836 6694 7 4 8 1 8189 8816 
9307 9647 9674 9566 9995 9999 1000C ÍOOÜ'J 10G00 10ÇCÛ 

íüoyo HÍQQQ í o o e e ICOCÛ ícoüc íoQcc í o e c c 10000 10000 Uêo& 

MASS DISTRo 

1 6 4 2 . 7 5 
1 6 9 2 . 7 5 
1 7 4 2 . 7 5 
1 7 9 2 . 7 5 
1 8 4 2 . 7 5 
1 8 9 2 . 7 5 
1942e75 
1 9 9 2 . 7 5 
2 0 4 2 . 7 5 
2092o 7 5 
2142 e 75 
2 1 9 2 . 7 5 
2 2 4 2 . 7 5 
229 2 . 7 5 
2 3 4 2 . 7 5 
239 2 .75 
2 4 4 2 . 7 5 
2 4 9 2 . 7 5 
2 5 4 2 . 7 5 
259 2 . 7 5 
2 6 4 2 . 7 5 
2692o 75 
2742« 75 
2792o75 
2 8 4 2 . 7 5 
2892.-75 
2 9 4 2 . 7 5 
2992a 75 
30425 75 
309 2 . 7 5 
3 1 4 2 . 7 5 
3192o75 
3 2 4 2 . 7 5 
3292 a 75 
3342o75 
339 2·. 75 
3442^75 
3 4 9 2 . 7 5 
3 5 4 2 . 7 5 
359 2 . 7 5 
3 6 4 2 . 7 5 
3 6 9 2 . 7 5 
3 7 4 2 . 7 5 
3 7 9 2 . 7 5 
3 8 4 2 . 7 5 
3 8 9 2 . 7 5 
3942o75 
399 2o 75 
4 0 4 2 . 7 5 

OoO 
0 . 0 
0 . 0 
OoO 
C.6 
OoOOO 
θα 000 
ô.geî 
O0O02 
C, £04 
0 . 0 0 7 
0oC13 
0 . 0 2 0 
0 . 0 2 9 
e . 0 4 1 
G0O59 
CcC84 
0 . 1 1 6 
Co 153 
0-, 202 
0 . 2 5 9 
Go 323 
Oc 40 3 
0 . 4 9 1 
Oo 584 
G.669 
«i.748 
C, 819 
Oo 882 
0 . 9 3 1 
0 . 9 6 5 
Co 987 
Oa 997 
0 3 9 9 9 

kWè 
1.C9C 
1. 000 
ι» eoo 
la 000 
i 3 000 
l.GÜO 
l.CQG 
1. 000 
lo ooc* 
l o COC 
lo 0 0 0 
l o 00(3 

ro 
co 

I 

* 
* 
** 
**** 
***** 
******** 
*********** 
*************** 
******************** 
************************* 
******************************** 
**************************************** 
************************************************* 
********************************************************** 
****************************************************************** 
************************************************************************** 
********************************************************************************* 
**************************************************************************************** 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
************************************************************************************************ 
************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 
*************************************************************************************************** 



409 2.75 1.000 *************************************************************************************************** 

* * STATISTICAL ANALYSIS RESULTS * * 

MEAN VALUE 
STANDARD DEVIATION 
PERCENT ST. DEV. 
MEDIAN VALUE 

2849 .8687 
255o9492 

8o9811 
2867.7485 Oi 

00 

CONFIDENCE INTERVALS 

1 
2 
3 
4 
5 
6 
7 
8 

P ( X ) 

2c 5 
5 . 0 

lOoO 
20c 0 
8 3 . 0 
9CcO 
9 5 o 0 
9 7 o 5 

K-KEAN 

- 5 2 8 a 9 3 
- 4 2 3 . C 8 
- 3 2 2 . 6 7 
- 2 0 9 . 1 7 

1 7 9 . 5 3 
2 6 1 o 6 2 
3 2 1 u 2 6 
3 6 5 . 5 7 

X 

2 3 2 0 . 9 4 
2 4 1 6 . 7 9 
2 5 1 7 . 2 0 
2 6 4 C o 7 0 
3 Ü 2 9 . 4 0 
3 1 1 1 . 4 9 
3 1 7 1 « 1 3 
3 2 1 5 . 4 4 
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0001 
05L 2 
0003 
COD 4 
0005 
00.06 
Ow'37 
00*8 
0009 
0010 
5.11 
0012 

oei3 

0014 
0015. 
D016 
0017 

ceie 
0019 

0020 

5S21 
3022 

9C23 
5.24 
0Ö2 5 
0026 
0027 
002 8 
Ui.29 
0030 
0031 
Í3C32 
C

,pi
33 

0034 
^ 0 3 5 
0036 

C 
C 
c 
c 
c 

COMPUTER CODE CC3 

PFAL*4 Μ,ΜΜ 
DIMENSION S C R I T T Í 2 : ) 
DIMENSION M(10) ,SM(1( ) ,X (1> ) , SX ( 1 ' ) , Y( 1 ) ,S Y( i : ) 
DI MENS ION EM ( 10 ) ,EX ( 10 ) , EY ( 1.. ) , EQ( l o ) 
DIMENSION X X ( 3 , 5 ) , Y Y ( 3 , 5 > , T ( 3 , 5 ) , P ( 3 , 5 ) , R ( 3 , 5 ) 
DIMENSION X C Í 3 ) , Y C ( 3 ) , N E ( 3 ) , E X J ( 3 ) , E Y J ( 3 ) 
DIMENSION LD{62) 
CIMENSION C L ( 2 0 ) , 0 L ( 2 C ) 
DIMENSION NUM(62) 
DIMENSION ANUM(62) ,Q(62) 
DIMENSION PDF(62) 
DIMENSION K7Í5Õ» 
DIMENSION BM(lO) 

ICI 
IC 2 
103 
IC 4 

i l d 

200 
2C1 

FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

(5110) 
(5F1L-.0) 
(6F1C-. 4) 
( 3 F 1 Û 0 ) 
(2GA4) 

ro 
4^ 

FORMAT (1H1) 
FORMAT ( / / / · I N I T I A L 
• I N I T I A L NUMBER FOR 

NUMBER FOR 
SUBROUTINE 

SUBROUTINE 
• 'RANDOM·· 

•GAUSS'· 
(SETPAND) 

τϊ5,//, 
,Fòe ' 

202 FORMAT (/,· NUMEROSITÀ OF THE SAMPLE FCR STATISTICAL ANALYSIS ·,17) 

203 * * STATISTICAL 
, F l Ö c 4 , / , 

ANALYSIS RESULTS **«,///, 

20 5 

2¿e 
20 9 
212 
222 
223 
225 
226 
22? 
226 
22C 
221 
232 
233 

,Flio4,/, 
•,F104,/, 
•,FlCo4) 

FORMAT (//////,1H 
« MEAN VALUE 
• STANDARD DEVIATION 
• PERCENT ST<; DEVo 
• MEDIAN VALUE 
FORMAT ( I H , I 3 , 6 F l G c 4 J 

( I H , I 7 , I 8 , 2 F 2 5 r . 4 ) 
( / , 1 H ,8X , 'TOTAL = ' ,F9c 
( I H , I 4 , 3 F 1 5 ( J 4 ) 

, · MASS P D F ' , / ) 
, · MASS D I S T P . o ' , / ) 
, F l õ c 2 , F 6 t - 3 ) 

PROCESS INVENTORY Dl STRÏBUTI ON,STEP = ' , F 5 . 0 , / / ) 
, 10 16 ) 
,F10„2,F6c3,2X,10' 
,2( A4) 
) 

FORMAT 
FORMAT 
FORMAT 
FORMÂT 
FORMAT 
FORMAT 
FORMAT (IHl

4 

FORMAT (IH 

(IH 
(IH 
(IH 

FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 

(IH 
(IH 
(IH 
(/) 
(IH 

2,////) 

Al) 

,8Χ,·Η(· 
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0037 

0038 

0*3 9 
004C 

Ù.341 

0042 
5043 
0044 

0045 
Ô046 
Ú047 
Ö048 
0Q49 

0050 
Ü051 
00 52 
0053 
0054 
0055 
0056 
0057 
ÚC5 8 
^059 0ν6ϋ 0^61 306 2 0^63 0064 fH6 5 JC66 0C67 0068 3C-69 
Ü0 70 

Of; 71 
'H 72 
Ot.73 
Ü! 74 
yi75 
W 76 
0' 77 

C 

C 

235 

236 

237 

238 

264 

301 

3C3 

FORMAT 
ICH·,/) 
FORMAT 

1' 
FORMAT 
FORMAT 

(/////,· PART OF THE INVENTORY CONTAINED IN EACH OUTPUT BATCH« 

INTERVALS' , / / / , 
X ' , / / J 

( / / / / , · CONFIDENCE 
P(X) X-MEAN 

( I 5 , F 8 0 l , 2 F i 2 c 2 ) 
(///,' FOR INCOMPATIBILITY AMONG PROGRAM DI MENSIONS, QMS 

OF QMS HAS BEEN REDUCED TO·,FBc2,///) 1 DM, THE VALUE 
FORMAT (///) 

FORMAT (5110) 
FGRMAT (5F12.7) 
FORMAT <5F10o2) 

AND 

REAL S T A R / · * · / 
DIMENSION STARS(IGO) 
DO 5Ü1 J = l , 1 0 0 
STARS(J)=STAR 

501 CONTINUE 

01=0 . 
0 2 = 0 . 
WRITE ( 6 , 2 0 0 ) 
RFAD ( 5 , 1 1 S) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
WRITE ( 6 , 2 6 4 ) 
DO 5 J = l , 3 
READ ( 5 , 1 1 0 ) SCRITT 
URITE (6 ,230. ) SCRITT 
WRITE ( 6 , 2 3 2 ) 
READ ( 5 , 1 1 0 ) SCRITT 
WRITE (6 ,23 tv ) SCRÎT7 
WRITE ( 6 , 2 3 1 ) 
READ ( 5 , I C I ) NB(J) 
NEB=NB(J) 
DC 1 K=1,NBB 
READ ( 5 , 1 0 4 ) Τ ( J , Κ ) , Χ Χ ( J , Κ ) , Y Y ( J , Κ ) 

1 CONTINUE 
A1 = ¿ίο 
Λ2=*ο 
A 3 = ì . 
NEB=NB(J) 
DC 2 K=1,NBB 
A i = A l + T ( J , K I * X X ( J , K ) 
A 2 = A 2 * T ( J , K ) * Y Y ( J , K ) 
A3=A3*T (J ,K ) 

2 CONTINUE 
DO 4 K=1,NBB 

ro en 
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0 ( 7 8 
0079 
008-0 
0081 
Û082 
0083 
OU 84 
Ö08 5 
U086 
0087 
0088 
0Ü89 

0090 
OC 9 1 
0Û92 
0093 
009 4 
0Ü95 

0096.. 
0097 
0098 
0 0 9 9 
OlGØ 
Q l i l 

0132 
0133 
0104 
01Ö5 
0136 
0107 
0108 
0109 
0110 
O l l i 
3112 
&Î13 
0114 
0115 

0116 
0117 
0118 
0119 
0120 
5121 

P ( J , K ) = T ( J , K ) / A 3 
CONTINUE 
XC<J)=A1/A3 
YC(J )=A2 /A3 
WRITE ( 6 , 2 1 2 ) ( K , ( T ( J , K ) , X X ( J , K ) , Y Y ( J , Κ ) ) , Κ = 1 , Ν Β Ε ) 
WRITE ( 6 , 2 3 2 ) 
READ ( 5 , 1 1 0 ) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
WRITE ( 6 , 2 3 1 ) 
WRITE ( 6 , 2 0 8 ) 
WRITE ( 6 , 2 6 4 ) 
CONTINUE 

( J , N B ( J ) , X C ( J ) , Y C ( J ) ) 

DO 6 J = l , 3 
NBB=NB(J) 
DO 6 K=1,NBB 
X X ( J , K ) = X X I J , K ) - X C ( J ) 
Y Y ( J , K i ) = Y Y < J , K ) - Y C ( J ) 

6 CONTINUE 

C1=XC(1) 
C2=XC(2) 
C3=XC(3) 
D1=YC(1) 
02=YC(2) 
D3=YC(3) 

WRITE ( 6 , 2 0 0 ) 
READ C5,110) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
WRITE ( 6 , 2 6 4 ) 
READ ( 5 , 1 1 0 ) SCRITT 
«RITE ( 6 , 2 3 0 ) SCRITT 
READ (5,11(5) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
WRITE ( 6 , 2 3 1 ) 
READ ( 5 , 1 0 1 ) NBATCH 
READ ( 5 , 1 0 3 ) ( * M ( J ) , S M ( J ) , X ( J ) , S X ( J ) , Y ( J ) , S Y ( J ) ) , J « l » N B A T C H ) 
DO 9 J=l ,NBATCH 
WRITE ( 6 , 2 0 5 ) ( J , M ( J ) , S M ( J ) , X ( J ) , S X ( J ) , Y ( J ) , S Y ( J ) ) 

9 CONTINUE 

MM=So 
DET=C1*D2+D3*C2+C3*D1-C1*D3-C2*D1-C3*D2 
DO 14 K=l,NBATCH 
AM= X ( K ) * ( D 2 - D 3 I + C 2 * ( D 3 - Y ( K ) ) * C 3 * ( Y ( K ) - D 2 ) 
BM(K)=M(K)*AM/DET 
MK=MM+BM(K) 

C75 
<J1 
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2122 
01.23 
0124 
S125 

0126 
1127 
0128 
0129 
0130 
9 1 3 1 
0132 
0133 
0134 
Î U 3 5 
0136 
G137 
0138 
0139 
0140 
3141 
S142 
3143 
0144 
0145 
0146 
0147 
0148 
D149 
0150 
«151 
0152 
0153 
0154 
0155 
0156 
9157 
0158 
¿159 
016C 
3 1 6 1 
0162 
0163 

C 
C 
C 

-

c 

c 

c 

14 

7 1 

5C 

51 
52 

55 

CONTINUE 
WRITE ( 6 , 2 3 5 ) 
WRITE ( 6 , 2 3 3 ) ( (K,BM(KJ),K=1,NBATCH) 
WRITE ( 6 , 2 0 9 ) MM 

* * * * * * * * * * * * * * * * * * 

WRITE ( 6 , 2 0 0 ) 
READ ( 5 , 1 1 0 ) SCRITT 
WRITE ( 6 , 2 3 0 ) SCRITT 
READ ( 5 , 1 « 1 ) IX 
READ ( 5 , l í í 3 ) RNO 
CALL SETRND(PNC) 
READ ( 5 , 1 0 1 ) NPROVE 
FROVE=NPROVE 
READ ( 5 , 1 0 3 ) QMS,DM 
WRITE ( 6 , 2 0 1 ) IX,RNO 
fcRITE ( 6 , 2 0 2 ) NPROVE 
C=1?K>./FLOAT<NFROVE) 
READ ( 5 , 1 0 1 ) NCL 
READ ( 5 , 1 0 2 ) ( C L ( J ) , J = 1 , N C L ) 
READ ( 5 , 1 0 1 ) I PUNCH 
DC 7 1 LG=1,62 
LD(LG)=0 
LX=INT(OMS/DM) 
I F ( L X . L T o 3 9 ) GC TO 50 
QMS=3P*DM 
LMX=62 
WRITE ( 6 , 2 3 8 ) CMS 
GO TO 52 
CONTINUE 
AMM=MM-QMS 
IF(AMOD(OMS,DM)cLTo (DM*ßoDl ) ) GOTO 51 
LX=LX*1 
QMS=LX*DM 
CONTINUE 
LMX=2*LX+2 
CONTINUE 
Q(l)=MM-DM*(FLOAT(LX)+i c 5 ) 
DO 55 J=2,LMX 
Q(J ) = Q ( 1 ) + ( J - U * D M 
CONTINUE 
DO 13 L=1,NFPCVE 
DO 31 J = l , 3 
Al=Oo 

* * * * * * 

ro 



FORTRAN IV G LEVEL 20 MAIN DATE = 720F7 2 2 / 2 4 / 5 6 PAGE 0005 

9164 
016 5 
»166 
" 1 6 7 
0168 
0169 
0170 
Í U 7 1 
;172 
0173 
0174 
0175 
Ù176 
0177 
0178 
0179 
0180 
0181 
ue2 
0163 
G1B4: 
01C5 
0166 
«187 

Ü108 
0189 
Ú19Õ 
019 1 
0192 
0193 

0194 
0195 
0196 
UX97 
0198 
0199 
02:56 

0 2 0 1 
D 23 2 
G 20 3 
02Ü4 

G2*>5 
u!2í»6 
0207 
32&8 

22 

31 

415 

417 
418 
419 
42Γ 

11 

12 

C 

13 
C 

c 

A 2 =/.* 
A 2=,: -
NBB=NB(J> 
DO 32 K=1,NBB 
A4=RAND0M(0,- ) * 7 ( J , K > 
A l = A i + X X ( J , K ) * A 4 
A2=A2+YY(J ,K) *A4 
A3=A3*A4 
CONTINUE 
E X J ( J ) = X C ( J ) + A 1 / A 3 
E Y J ( J ) = Y C ( J ) + A 2 / A 3 
CONTINUE 
EC1=EXJ(1) 
EC2=EXJ(2) 
EC3=EXJ(3) 
ED2=EYJ(1> 
ED2=EYJ(2) 
ED3=EYJ(3) 
DET=EC1*ED2+EC2*ED3+EC3*ED1-EC1*ED3-EC2*ED1-EC3*ED2 
DO 11 K=l,NBATCH 
CALL GAUSS(IX,SM(K) , Μ ( Κ ) , Ε Μ Κ ) ) 
CALL C-AUSS( IH ,SX(K) ,X (K ) ,EX(K) ) 
CALL GAUSS( IX ,SY(K ) ,Y<K) ,EY(K )> 
EQ(K)=EX(K)* (ED2-ED3) + EC2*(ED3-EY(K ) )+EC3* (EY(K) -ED2) 
CONTINUE 
EQQ=Oo 
00 12 K=l,NBATCH 
EOQ=EQQ*EQ(K)*EM(K) 
CONTINUE 
ECQ=EQQ/DET 

01=Q1+EQQ 
Q2=Q2+EQQ*EQS 
LG=(EQQ-AMM)/DM+2 
IF (LGoLTo l ) LG=1 
IF (LG.GT.LMX) LG=LMX 
LD(LG)=LD(LG)+1 
CONTINUE 

VMED=Q1/NPR0VE 
VAR=Q2/NPR0VE-VMED*VMED 
SDEV=SQPT(VAR) 
PFRC={SDEV/VPED)*1', 0< 

1=1 
CCC=CL(I) 
NUM(1)=LD(1) 
ANUM(J.)= NUM(1)*C 

ro 
os 

PS 
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0209 DO 513 J=2,LMX 
0210 J 1 = J - 1 
C211 NUM(J )=NUM(J1)+LD(J) 
S212 ANUM(J)=NUM(J)*C 
0213 IF (I.GToNCL) GO TO 57 
0214 IF(ANUM(J)oLToCCC) GC TO 57 
3215 QL( I ) = Q ( J ) - D M * ( A N U M ( J ) - C C C ) / ( A N U M ( J ) - A N U M ( J - D ) 
0216 1=1+1 
0217 CCC=CL(I) 
í '218 57 CONTINUE 
0219 512 CONTINUE 

C 
0220 WRITE (6»2Û3) VMED,SDEV,PERC,MM 
U221 WRITE ( 6 , 2 3 6 ) 
0222 DO 59 J=1,NCL 
0223 OC=QL(J)-VMED 
3224 OC=QL(J)-MM 0225 WRITE (6,237) (J,CL(J),QD,QL(J)) Ü226 5S CONTINUE C 
0227 WRITE ( 6 , 2 2 6 ) DM 
0228 LMX1=LMX-1 , 
0229 WRITE ( 6 , 2 2 7 ) (LD(LG) ,LG=1,LMX) œ 
0230 I=LD(1> g 
Ï 2 3 1 DO 15 J=2,LMX 
^232 K=LD(J) ' 
. '233 I=MAXO( I ,K ) 
0234 15 CONTINUE 0235 DO 16 J=2,LMX1 0236 K7(J)=LD(J)*5a/I 0237 16 CONTINUE C 023 8 DO 52"i J=1.LMX 0239 PCF(J)=FLOAT.(LD(J))/PR0VE 
0240 520 CONTINUE 

C 
0 2 4 1 IF (IPUNCHoNE.,,777) GC TO 521 
' 2 4 2 IN = 1 
5243 DO 60 J=1,LMX 
0244 I F ( P D F ( J L N E O O O ) GC TO 61 
0245 IN=IN+1 
0246 6C CONTINUE 
'J247 61 CONTINUE 
Ü248 IL=LMX 
0249 DO 62 J=1,LMX 
02 50 K=LMX-J+I 
0 2 5 1 IF ( P D F ( K ) . N £ . C o ) GC TG 63 
0252 IL=IL-1 
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253 
254 

".'255 
' 256 
'251 
'.25 6 
„259 
026G 261 262 ¿263 0264 ;-265 ¿266 G 267 
026 8 3269 
027 ¿~ 
3 271 
9272 
3273 
Õ274 
S 27 5 
0276 

0277 
0278 
0279 
0280 
0231 
0282 
0283 
0284 
3285 
0 286 
0287 
0288 
0289 

0290 
0291 

62 
62 

521 

C 

C 

499 

50 C 

511 

514 

516 

515 

CONTINUE 
CONTINUE 
L C = I L - I N + 1 
WRITE ( 7 , 3 ? 1 ) 
WFITE ( 7 , 3 ) 3 ) 
WRITE ( 7 , 3 0 2 ) 
CONTINUE 

LU 
(Q(IN),VMEC,SDEV) 
( P D F ( J ) , J = 1 N , I L ) 

WPÎTE ( 6 , 2 6 4 ) 
WRITE ( 6 , 2 2 2 ) 
DO 5St? JJ=2,LMX1 
LLL=K7(JJ ) 
I F ( L L L . L E . O ) GO TO 499 
WRITE ( 6 , 2 2 8 ) J Q ( J J ) , P D F ( J J ) , ( S T A R S ( J ) , J = 1 , L L L ) ) 
GO TO 5Ö0 
CONTINUE 
WRITE ( 6 , 2 2 5 ) J Q ( J J ) , P D F ( J J ) ) 
CONTINUE 

(NUM(J) ,J=1 ,LMX) 
WRITE ( 6 , 2 0 0 ) 
WRITE ( 6 , 2 2 7 ) 
WRITE ( 6 , 2 6 4 ) 

WRITE ( 6 , 2 2 3 ) 
DO 511 J=2.LMX 
P E F ( J ) = P D F ( J - 1 ) + P D F ( J ) 
CONTINUE 
L'M=NUM(LMX) 
F=1U0./UM 
DO 514 LG=1,LMX 
LD(LG)=NUM(LG)*F 
CONTINUE 
DO 515 JJ=1,1MX 
LLL=LD(JJ ) 
IF (LLLoLEoO) GO TO 516 
WRITE (6,228) (Q(JJ) ,PCF(JJ),(STARS(J ) ,J = 1,LLL)) GO TO 515 CONTINUE 
WRITE (6,225) (Q(JJ),PCF(JJ)) 
CONTINUE 
STOP 
END 

o 



71 

The subroutines 
SETRAND (RANDOM) 
GAUSS 
RANDU 

are listed together with the CC2 code 



e 0 L I S T OF THE CATÂ CARDS USED FOR THE »CC3« SAMPLE PROGRAM 
·> -J 

* * INPUT BATCH DATA * * 
CANCU FEACTOR 

BATCH PU MASS (G) PU-4L CONC, PU-42 CONC. 
4 

3 4 3 4 o 4 3 „ 4 1 C - 9 8 5 
3218o 4 3 o 6 7 l o 0 5 
3 3 B i . C 3of l l l o l l 
3386c 7 3u7 2 lo G9 

REACTOR BATCHES MEAN VALUES 
VAK REACTOR 

BATCH PU MASS (G) PU-41 CONC. PU-42.CONCo 
4 

3 1 0 3 . 5 7 . 5 3 l.. 97 
210?r. 6 ßüOe 2c. 20 
4309, : Ό C,-18 2c 42 ' 

7 0 2 3 7 7c 74 l o 78 -J 
REACTOR BATCHES MEAN VALUES M 

TRINO REACTOR ι 
BATCH PU MASS (G) PU-42 CONCo PU-4? CONC, 

2 
3 4 2 0 - . 3 7 o l 8 l o 19 
3 1 4 9 D £ 5=94 0 o 9 0 

REACTOR BATCHES MEAN VALUES 
* * OUTPUT BATCH CATA * * 

PU-MASS (G) PU-41 CONCo PU-42 CONC,: 
NOo VALUE SToCEVc PERCENT SToDEVc PERCENT ST.DEVo 

1 
5415,, 7 2 0 t 0 7 8 5 6 .575 0 .022875 1.^250 Oc 01625 
* * STATISTICAL ANALYSIS INPUT DATA * * 

357 
3 57n 
1C0C0 NPROVE 

900 t 5 50 - CMS DM 
8 

2 o 5 5o 0 10o 2Co 80o 
90o 95c ' Í 7 . T 5 

777 REQUESTED PUNCHED CARDS 



* * INPUT BATCH CATA * * 

CANCU REACTOR 

TCH PU MASS ( G l 

1 3434o3999 
2 3218o3999 
3 338lo 0000 
4 3386.700C 

REACTOR BATCHES 

1 4 

PU-41 CONC. 

3o 

3o 4100 
3o 670C 
33 8100 
3o 720ÍÜ 

MEAN 

6514 

PU-

VALUES 

-42 CONO 

C. 9850 
loC5É>0 
1.11ÜÖ 
1 . ^9ϋ0 

1 .0586 

VAK REACTOR 

BATCH PU MASS (G) 

1 3103o 50 C C 
2 21Q9o595Ç 
3 4309uø00C 
4 702o 7Û00 

PU-41 CONCc 

7o 5300 
80&8OO 
801800 
7o740õ 

PU-42 CONCo 

1.9700 
2o30£O 
2o 420Θ 
lo 7800 

CO 

I 

REACTOR BATCHES 

2 4 

MEAN VALUES 

7 ;9318 2c2147 

TRINO REACTOR 

BATCH PU MASS (G) 

1 
2 

3420o 2998 
3145 .7998 

PU-41 CONCo 

7;lece 
5o 9400 

PU-42 CONCo 

1 . 1 9 0 0 

C.900Ü 

REACTOR 

3 

BATCHES 

2 

MEAN 

6. 5855 

VALUES 

1.C51C 



* * OUTPUT BATCH CATA * * 

PU-MASS (G) -PU-41 CONC- PU-42 CONCr. 
NOo VALUE SToCEVo PERCENT SToDEVc PERCENT SToDEVc , 

1 5415 .6992 2C .C78 Í 6o 5750 Ö.C329 lo25C0 0 . 1 1 6 2 -¿ 
I 

PART OF THE INVENTORY CONTAINED I N EACH OUTPUT BATCH 
H( 1) = 443olC 
TOTAL = 4 4 3 . 1 9 



* * STATISTICAL ANALYSIS INPUT CATA * * 

I N I T I A L NUMBER FOR SUBROUTINE «GALSS· 357 

I N I T I A L NUMBER FOR SLBROUTINE 'RANDCM' (SETRAND) 357o 

NUMEROSITY OF THE SAMPLE FCR STATISTICAL ANALYSIS lull 

* * STATISTICAL ANALYSIS RESULTS * * 

MEAN VALUE 4 3 1 . 8 5 0 1 
STANDARC DEVIATION 303 .2153 
PERCENT ST. DEVc 7 1 . 3 7 0 9 
MEDIAN VALUE 4 4 3 . 1 0 2 1 

CONFIDENCE INTERVALS 

en 

1 
2 
3 
4 
5 
6 
7 
8 

PCX) 

2o5 
5oC 

io. e 20c C 
6 Jo 0 
9Gc 0 
95c C 
97o5 

Χ-ΜΕΛΝ 

- 6 2 6 o 2 6 
- 5 6 6 . 1 0 
- 4 5 3 o l 8 
- 2 9 6 , , 56 

2 54o69 
3 « l o 8 9 
473^84 
526 .94 

X 

- 2 0 4 . 4 1 
- 1 3 4 . 2 5 

- 2 1 o 3 2 
13 5o29 
686o54 
823c74 
905,, 65 
96Uo75 



PROCESS INVENTORY DISTRIBUTION,STEP= 5C< 

0 
265 
631 
136 

1 
321 
569 

7ö 

ε 
328 
515 

12 

18 
413 
458 

1 

5G 
439 
38 5 

fi 
w 

90 
475 
397 

C 

151 
546 
323 

C 

191 
624 
328 

f; 

219 
680 
278 

216 
651 
212 

MASS PDF 

- 4 3 1 . 9 0 OoOOO 
- 3 8 1 . 9 0 0 . 0 0 1 
- 3 3 1 . 9 0 0 . 0 0 2 * 
- 2 8 1 . 9 0 O«005 * * * 
- 2 3 1 . 9 0 0 . 0 0 9 * * * * * * 
- 1 8 1 . 9 0 C c 0 1 5 * * * * * * * * * * * 
- 1 3 1 . 9 0 0 . 0 1 9 * * * * * * * * * * * * * * 

- 8 1 . 9 0 C O 2 2 * * * * * * * * * * * * * * * * 
- 3 1 e 9 0 0 O 0 2 2 * * * * * * * * * * * * * * * ι 

1 8 . 1 0 0 . 0 2 6 * * * * * * * * * * * * * * * * * * * S | 
6 8 o l 6 f ' o 0 3 2 * * * * * * * * * * * * * * * * * * * * * * * m 

1 1 8 . 1 0 O c 0 3 3 * * * * * * * * * * * * * * * * * * * * * * * * , 
1 6 8 . 1 0 &.C41 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 1 8 . 1 0 0 . 0 4 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 6 8 o l C Co<-47 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
3 1 8 . 1 0 0 o t 5 5 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
3 6 8 . 1 0 0 . 0 6 2 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
4 1 8 o 10 C 0 6 8 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
4 6 8 n l 0 C<j065 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
5 1 8 o l C C a 0 6 3 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
5 6 8 o K O0O57 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
6 1 8 c 1 © 0 . 0 5 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
6 6 8 . 1 0 (So 046 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
7 1 8 o l ¿ 0 . 0 3 8 * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
768olÛ ¿o040 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
818010 £ . 0 3 2 * * * * * * * * * * * * * * * * * * * * * * * 
8 6 8 . 1 0 O0O33 * * * * * * * * * * * * * * * * * * * * * * * * 
9 1 8 . 1 0 OoR28 * * * * * * * * * * * * * * * * * * * * 
9 6 8 . 1 0 0 . 0 2 1 * * * * * * * * * * * * * * * 

lOlSglÕ 0 . 0 1 4 * * * * * * * * * * 
IO680IÖ O0GÖ7 * * * * * 
1118e 10 OeQöl 
1168a 10 GJCOC 
1218o i e 0 . 0 
1268o 1© CcO 
I3I80IC 0U0 



1209 
6316 
9917 

153C 
6885 
9987 

9 
1858 
7400 
9999 

227Î 
7858 
l&OOS 

271G 

8243 

10000 

167 
3185 
864€ 

10 00 s 

373i3ie 

8963 
100 Ut 

509 
4355 
9291 

IGLOO 

728 
5035 
9569 

944 
5685 
9781 

MASS DISTRo 

 4 8 1 o 9 0 
 4 3 1 . 9 0 
 3 8 1 o 9 G 
 3 3 1 . 9 C 
- 2 8 1 . 9 0 
- 2 3 le 90 
- 1 8 1 . 90 
- 1 3 1 . 90 

-8 lo 90 
-31 .90 

18.10 
6 Soie 

Ü 8 0 I O 
168· , 10 
2 1 8 . 1 0 
2 6 8 o 1 0 
3 1 8 c l 0 
3 6 8 . 10 
4 1 8 c 1 0 
4 6 8 , 1 0 
5 1 8 o 1 0 
56 8 c l * 
6 I 8 0 Ü 
66 8 .1C 
7 1 8 0 IL 
7 6 8o lv 
81 8o1C 
86 8, 10 
9 1 8 : 1 0 
9 6 8 „ 1 0 

1 0 1 8 . 1 0 
lu. 68  1 0 
1118a 10 
1 1 6 3 . 1 0 
1 2 1 8 , 1 0 
1 2 6 8 . l u 
1 3 1 8 . 1 0 
1 3 6 8 . IC 

Cr,0 
Co 0 0 6 
C U O I 
0 . 0 0 3 
Co 0 0 8 
(le 0 1 7 
0 . 0 3 2 
0 . 0 5 1 
G c 0 7 3 
IO. 1 9 4 
0 . 1 2 1 
Co 153 
fco 1 8 6 
C 227 
1 . 2 7 1 
0 ο 3 ΐ ε 
C u 3 7 3 
L . 4 3 5 
f: c 533 
i : 5 6 8 
t o 632 
C- 688 
ι. o 74 t 
f o 7 8 6 
t o 6 2 4 
ί,β C 6 4 
Oo C96 
C 3 9 2 9 
t . 9 5 7 
0 , 9 7 8 
t., 9 9 2 
ö; 9 9 9 
1-, Ol:-.' 
loO¿í!.1 
1- GOO 
loOOõ 
lo UÕC' 
lo GOt. 

* 
*** 
***** 
******* 
********* 
************ 
*************** 
****************** 
********************** 
*************************** 
******************************* 
************************************* 
******************************************* 
************************************************** 
******************************************************* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ 
******************************************************* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ φ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *ψ * * * * φ φ φφ,ϋ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ * * * ^ ^ ^ ψ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , φ φ ψ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * φψφφφφ^φψψψ^ * φ * φ * * * * * * *φφφ 
******************************************************* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ * * φ φ φ φ φ φ φ * * φ * 
******************************************************* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ * * φ * φ * * * * * * φ φ φ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ φ φ * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ φ * * * * * * * * * * ^ * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ φ Λ ; ί , φ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ * * * * φ * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ψ ^ ψ φ φ φ ϋ , φ φ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * φ * φ * φ φ φ φ . φ [ , ! , , ( Ι , , [ Α 

Ι 
-3 

* * * * * * * * 
* * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * 
* * * * * * * * 
* * * * * * * * * * * 
* * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
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0001 
0002 
0P!»3 
0004 
00Π5 
0006 
00*7 
00« 8 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
OR 16 
0017
0018 
0019 
0020 
0021 
0022 
0023 
0024 

002 5 
0026 
0027 

0028 
0029 
0030 
0031 

0032 
0033 
0034 
0035 
0036 

C 
C 
C 
C 
C 

COMPUTER CODE PUF 

IMPLICIT REAL*fc(A-H,C-Z) 
DIMENSION VK900) ,V2(900 l ,VX(900) ,Τ (900) 
DIMENSION TT(9C0) 
DIMENSION KS(9tO) 
DIMENSION QL(20),CL(20) 
01MENSI0N Q(9t>0) 
DIMENSION D419C0) ,V4(5Cil) 
DIMENSION STARS(löü) 
REAL*4 SUM/· + ·/ 
PEAL*4 D I F F 1 / U - 2 · / 
REAL*4 D I F F 2 / » 2 - 1 · / 
REAL*4 A L T / ' A L T / 
REAL*4 STAR/**«/ 
REAL*4 CONV 

101 FORMAT (5110) 
102 FORMAT (5F10.0I 
104 FORMAT (5F12.Û) 
10 5 FORMAT (A3) 
200 FORMAT (1H1I 
201 FCRMAT (///) 
202 FCRMAT (IH »10F11.8) 
203 FORMAT (IH ,1015) 
204 FORMAT (///,1H ,2F15o5) 
209 FCRMAT (1H1, 

1» CONVOLUTIONS OF A SEQUENCE OF PROBABILITY DENSITY FUNCTIONS·,/, 
2« (P.D.F.) GIVEN IN HISTOGRAM FORM. FOR EACH HYSTOGRAM THE·,/, 
3» VALUE IS FIX AND EQUAL 10',F6.2) 

210 FCRMAT (· RELEVANT DATA OF THE P.D.F. *1*·,/) 
211 FORMAT (/////,· RELEVANT DATA OF THE PeD.F. *2*·,/) 
212 FORMAT I///ƒ■/,7X,A3,· CONVOLUTION REQUIRED EETWEEN P.D.F. *1* AND 

1 P.D. F. *2*·) 
213 FORMAT (1H1,.' RESULT CF THE CONVOLUTICN ·,A3,/////) 
214 FORMAT (· RESULTING P.OoFc·,///) 
215 FORMAT (///,· RESULTING DISTRIBUTION FUNCTION·,///) 
216 FORMAT (AIÍO," NUMBER OF THE HISTOGRAM POINTS', 

l/,F10o2,· ABSCISSA OF THE FIRST POINT·, 
2/*Fla.2,· MEAN VALUE OF THE DISTRIBUTION·, 
3/,F10.3,· STANDARD DEVIATION OF THE MEAN·,///) 

217 FORMAT (////,· RELEVANT DATA·,/) 
222 FORMAT ( IH ,/» MASS PDF·,/) 
223 FORMAT (IH ,· MASS DISTR.·,/) 
225 FORMAT (IH ,F10.2,F7.4) 
228 FORMAT (IH ,F1C.2,F7.4,2X,10ÛA1> 

a 
<» 
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0037 

0038 
0039 
0040 
0 0 4 1 
0&42 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
005Q 
0 0 5 1 
0052 
0053 
00 54 
0055 
0056 
0057 
0058 
0 0 5 9 
0060 
0 0 6 1 
0062 
0063 
0064 
0065 
0066 
0067 
0C68 
0069 
0070 
0071 
0072 
0073 
0Ö74 
0075 
OC 7 6 
3077 

C 

C 

c 

c 

c 

c 

236 

237 
24C 

501 

63 

27 

51 

20 MAIN 
FORMAT ( · CONFIDENCE INTERVA 

i · P (X ) X-MEAN 
FORMAT, ( 1 5 , F 8 . 1 , 2 F 1 2 o 2 ) 
FCRMAT ( I H , F 1 0 O 6 , 1 C 1 A 1 ) 

DO 501 J = l , 1 0 0 
STARS(J)=STAR 
CONTINUE 
READ ( 5 , 1 0 2 ) PASSO 
WRITE ( 6 , 2 0 9 ) PASSO 
ASSIGN 50 TO IADD 
READ ( 5 , 1 0 1 ) NCL 
RIAD ( 5 , 1 0 2 ) ( C L ( J ) , J = 1 , N C L ) 
READ ( 5 , 1 0 1 ) Nl 
I f ( N 1 . N E . 9 9 9 ) GO TO 40 
ASSIGN 51 TO IADD 
N2=N1 
CONTINUE 
READ ( 5 , 1 0 2 ) Q2MED,Q2SD 
DD=PASS0/Q2SD 
NN=3./DD 
I F ( N N . L T . l ) NN=1 
X=-NN*0D 
CALL NDTRfX,P,0) 
D411)=P 
V 2 ( 1 ) = P 
M8X=2*NN*1 
DO 27 J=2,NBX 
J 1 = J - 1 
X=(J1-NN)*DD 
CALL NDTRIX,P,D) 
0 4 ( J ) = P 
V 2 < J ) = P - D 4 ( J 1 ) 
CONTINUE 
N2=NBX+1 
Q2=Q2MED-(FLCAT(N2)-C.5)*PASS0 
V2 (N2 )=1 . -D4 (NBX) 
C 4 ( N 2 ) = 1 . 
GO TO I A D D , ( 5 0 , 5 1 ) 
CONTINUE 
N1=N2 
Q1=Q2 
Q1SD=Q2SD 

DATE = 72C87 2 0 / 5 6 / 1 7 PAGE 00C2 

CO 
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0078 
0079 
Ot-ßO 
ors i 
0UB2 
Oí.83 

OP84 
OB 8 5 
0Π86 

0CB7 
0088 
0ΠΡ9 
0090 
0C91 

0092 
0093 

0094 
0095 

0096 
0097 
or 9 e 
0099 
0100 
O I D I 
0102 
0103 
0104 

0105 

0106 
0107 

0108 
0109 
0110 
O l i i 
0112 
0113 
0114 

C 

C 
C 
C 

c 

c 

c 

c 

c 

c 
c 

54 

40 

41 

5C 

24 

1 

2 

2 

Q1MED=Q2MED 
DC 54 J=1 ,N1 
V 1 ( J ) = V 2 ( J ) 
CONTINUE 
ASSIGN 50 TO IADD 
GC TO 41 

CONTINUE 
READ ( 5 , 1 0 2 ) CI,Q!MED,Q1SD 
READ ( 5 , 1 0 4 ) ( V I ( J) , J = 1 , M ) 

c s . o . e o o o e o o o o 

CONTINUE 
READ ( 5 , 1 0 5 ) CGNV 
IF (CONVoEQeALU GO TC 59 
READ ( 5 , 1 0 1 ) ICONF 
READ ( 5 , 1 0 1 ) ISTARS 

READ ( 5 , 1 0 1 ) N2 
I F (N2.EQo999) GO TC 53 

READ ( 5 , 1 0 2 ) Q2,Q2MED,C2SD 
READ ( 5 , 1 0 4 ) ( V 2 ( J ) , J = 1 , N 2 ) 

CONTINUE 
WRITE ( 6 , 2 0 0 ) 
WRITE ( 6 , 2 1 0 ) 
WRITE ( 6 , 2 1 6 ) M,Q1,Q1MED, C1SD 
WRITE ( 6 , 2 0 2 ) ( V 1 ( J ) , J = 1 , N 1 ) 
WRITE ( 6 , 2 1 1 ) 
WRITE ( 6 , 2 1 6 ) N2,Q2,Q2MED,Q2SD 
WRITE ( 6 . 2 U 2 ) ( V 2 ( J ) , J = 1 , N 2 ) 
WRITE ( 6 , 2 1 2 ) CONV 

I F (CONV.NE.SUM) GC TC 58 

CONTINUE 
IF (N2 .GE.N1) GO TO 4 

M l MUST BE LOWER THAN N2 
00 1 J=1 ,N1 
VX(JJ=V1(J) 
DO 2 J=1,N2 
1V1(J)=V2(J) 
00 3 J=1 ,N1 
V 2 ( J ) = V X ( J ) 
NX=N1 

o 
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0 1 1 5 N1=N2 ;. ' 
0 1 1 6 N2=NX 
0 1 1 7 QX=Q1' 
0 1 1 8 Q1=Q2 
0 1 1 9 Q2=QX 
0120 CY=Q1MED 
0 1 2 1 Q1MED=Q2MED 
0122 Q2MED=QY 

C 
0123 4 CONTINUE 
0 1 2 4 h = M * N 2 
0 1 2 5 T 7 ( l ) = f ) . 
0 1 2 6 € = 0 . 
0 1 2 7 V*0o 
0 1 2 8 DO 10 M=2,N 
0 1 2 9 L l = l 
013Q L2=N1 
0 1 3 1 I F U M - l ) . L T e N l > L2=M-1 
0 1 3 2 I F ( ( M - N 2 Í . G T . 1 ) L1=M-N2 
0133 T(MJ=0 
0134 DO 9 L=L1 ,L2 
013 5 WL=M-L Ί 
0136 T IMI=T(M) + V K L ) * V 2 ( M L ) » 
?137 5 CONTINUE M 
0 1 3 8 MM-M-1 , 
0139 TT(M)*TT(MM)+T(M) 
0140 R=MM 
0 1 4 1 E = E«-R*T(M> 
0142 V=V+R*R*T(M) 
0143 10 CONTINUE 
0 1 4 4 Q1=Q1+Q2 
0145 Q1^ED = Q1 + ( E - 1 . )*PASSC 
0146 V=DSQRT(V-E*E) 
0147 Q1SD=V*PASS0 
0148 M = N - 1 
0149 DO 43 J = l ,N ' l 
n i 5 0 V l ( J)=T ( J+.i) 
0 1 5 1 43 CONTINU^ 
r>l52 WRITE (6,25.3) LOrrf 
3153 WRITE ( 6 , ¿ 1 4 ) 
0 1 5 4 WRITE ( 6 , 2 - 2 ) (VI(M» ,M = 1 ,N1) 
Π155 WRITE ( 6 , 2 1 5 ! 
0156 WRITE (6,20'2> (TT ( M I ,M=2,N ) 
0157 WPITE ( 6 , 2 1 7 ) 
0158 WRITE (6 256) M,CI ,C1MED,S1SD 

0159 Q(1)=Q1 
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0160 
0161 
0162 
0163 
P164 
0165 

0166 
0167 
0168 
0169 
017«3 
0171 
0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
018C 
0181 
0182 
0183 
0184 

0185 

0186 
0187 
0188 
0189 
0190 
0191 
0192 
0193 
0194 
0195 
C 196 

0197 
0198 
0199 
0200 
02V1 
0202 
0203 

75 

76 

7C 
71 

76 

2P 

81 

€C 

DO 75 J»2*N1 
Q(J)=Q1+PASSC*FLCAT(J-1) 
CONTINUE 
CO 76 J=1,N1 
T7(J)=TTfJ+l) 
CONTINUE 

IF (IC0NFoNEo777) GC TC 20 
1*1 
CCC=CL(I)/10O. 
00 70 J=2,N1 
J1=J-1 
IF (TT(J)eLT.CCC) GO TC 70 
QL (I ) = Q( J).-PASS0*(TT ( J)-CCC) / (TT( J )-TT ( J-l ) ) 
1-1*1 
IF (loGT.NCL) GO TO 71 
CCC=CL(I)/100. 
CONTINUE 
CONTINUE . 
WRITE (6,213) CONV 
WRITE (6,236) 
00 78 J=1,NCL 
Q0=QL('J)-01MfcD 
WRITE (6,237) (J,CL(J),QD,QL(J)) 
CONTINUE 
CONTINUE 

IF (ISTARS.NE.886) GC 10 15 
PLOT NEL CASO DELLE CONV = ♦ 
WRITE (6,200) 
CALL STELLE(V1,N1, 50,KS) 
WRITE (6,222) 
DO 80-J*1,N1 
IIL=KS(J) 
IF (LLLoLE.O) 
WRITE (6,228) 
GO TO 80 
CONTINUE 
WRITE (6,225) 
CONTINUE 

CD 

GO TO 81 

(Q(J) ,VliJ),(STARS(JJ),JJ=l,LLD) 

(Q(J),V1(J)) 

-WRITE (6,200) 
CALL STELLE(IT,Nl,ICt 
WRITE (6,223) 
DO 82 J=1,N1 
LtL=KS(J) 
IF (LLL.LE.G) 
WRITE (6,228) 

,KS) 

GO TO 83 
(Q(J),TT(J),<STARS(JJ),JJ=1,LLL)) 
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0204 
02O5 
020 6 
02^7 
0208 
0209 

0210 
0 2 1 1 
0212 
0213 
0214 
0215 
0216 
0217 
0218 
0219 
0220 
0 2 2 1 
0222 
0223 
0224 
022 5 
022 6 
0227 
0228 
0225 
0230 
0231 
0232 
0233 
0234 
0235 
0236 
0237 
023 8 
0239 
0240 
0 2 4 1 
C242 
0243 

C 
C 
C 
C 
C 
C 

C 

C 

83 

82 
19 

58 

66 
64 
65 

57 

11 

GO TO 82 
CONTINUE 
WRITE ( 6 , 2 2 5 ) ( Q ( J ) , T T ( J 
CONTINUE 
CONTINUE 
GO TO 41 

CONTINUE 
I F (CONV.EQoOIFFl) GC 7C 
CO 66 J=1 ,N1 
VX(J )=V1(J ) 
DO 64 J=1,N2 
V H J ) = V 2 ( J ) 
DO 65 J = i , N l 
V2 (J )=VX(J ) 
NX=N1 
M = N 2 
N2=NX 
QX=Q1 
Q1=Q2 
Q2=QX 
QY=Q1MED 
Q1MED=Q2MED 
Q2MED=QY 
02=Q1SD 
Q1SD=Q2SD 
Q2SD=QZ 
CONTINUE 
E=0 . 
V=0o 
K=N1+N2-1 
DC 12 MN=1,N 
P=MN 
M=MN-N2 
L1=MAX0(1 , (1 -M) ) 
L 2 = M I N O ( N 2 , ( M - M ) ) 
11MN)=0. 
DC 11 L=L1,L2 
Lf=L+M 
7IMN)»T(MN)+V1(LK)*V2<LJ 
CONTINUE 

CO 
CO 



:ORTRAN IV G LEVEL 
0244 
0245 
0246 0247 
0248 0245 0250 0251 
0252 0253 
0254 0255 
0256 0257 
0258 0259 
0260 0261 
0262 0263 
0264 
0 265 
0266 
0267 0268 
0269 
0270 
0271 027 2 
0273 
0274 0275 0276 
0277 
0278 0279 
0280 
0281 0282 
0283 0284 0285 0286 0287 

12 

13 
C 

14 
C 

C 

74 C 

72 72 

20 MAIN 
€=E*R*T(MN) 
V=V+R*R*T(MN) 
CONTINUE 
T 1 ( 1 ) = T ( 1 ) 
DO 13 M=2,N 
M1=M-1 
11(M)=TT(M1)«7(M) 
CONTINUE 
Q1=Q2-Q1-PASS0*FL0AT(M-1) 
Q1MED=Q1+(E-1.)*PASSC 
V=DSORT(V-t*E) 
Q1SD=V*PASS0 
M=N 
CO 14 J = i , N 
V 1 ( J ) = T ( J ) 
CONTINUE 

DATE = 72087 2 C / 5 6 / 1 7 PAGE 0007 

WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 

( 6 , 2 1 3 ) 
( 6 , 2 1 4 ) 
( 6 , 2 0 2 ) 
( 6 , 2 1 5 ) 
( 6 , 2 0 2) 
( 6 , 2 1 7 ) 
< 6 , 2 1 6 ) 

CCNV 
(V1(M ) , * = ! , N I ) 

m ( M ) , M = l , N ) 
M,Q1,C1MED,Q1SD 

03 

Q(1)=Q1 
DO 7 4 J = 2 i N l 
0(J)=Q1+PASS0*FLCA7IJ- l ) 
CONTINUE 
IF ( IC0NF .NE .777 ) GC TC 22 
1*1 
CCC=CL( I ) /10O. 
DO 72 J=2 ,N1 
J 1 = J - 1 
IF ( 7 T ( J ) . L T . C C C ) GC TC 72 
Q L ( I ) = Q ( J ) - P A S S 0 * ( T T ( J ) - C C C ) / ( T T ( J ) - T T ( J - 1 ) ) 
1=1 + 1 
I F ( I . G T . f Æ L ) GO TO 73 
C C C = C L ( I ) / 1 0 0 . 
CONTINUE 
CONTINUE 
WRITE ( 6 , 2 1 3 ) CONV 
WRITE ( 6 , 2 3 6 ) 
00 77 J=1,NCL 
QC=QL(J)-Q1MED 
WRITE ( 6 , 2 3 7 ) ( J , C L ( J ) , C D , Q L ( J ) ) 



ORTRAN 

0288 
0289 

0290 
0291 
0292 
0293 
0294 
0 29 5 
0296 
0297 
029 8 
029 S 
0300 
0 3 0 1 

O302 
0 3 * 3 
033 4 
030 5 
030 6 
0307 
Γ'308 
Π309 
0310 
r>3ii 
0312 
0313 
0314 
0315 
0316 
0317 

IV G LEVEL 20 

77 
22 

61 

6C 

CONTINUE 
CONTINUE 

I F ( ISTARSoNE.888) 
WRITE ( 6 , 2 0 0 ) 
CALL STELLE (T ,N ,5 f ; 
WRITE ( 6 , 2 2 2 ) 
00 b'i J = 1,N 
LLL=KS(J) 
I F (LLLoLE.O) 
WRITE ( 6 , 2 2 8 ) 
GO TO 60 
CONTINUE 
WRITE ( 6 , 2 2 5 » 
CONTINUE 

62 
16 

MAIN 

GC TC 1 6 

DATE = 72C87 2C/56 /17 PAGE 00C8 

,KS) 

GO TO 61 

( Q ( J ) , V I ( J ) , ( S T A R S ( J J ) , J J = 1 , L L L ) ) 

( Q ( J ) , V K J > > 

WRITE ( 6 , 2 0 0 
CALL STELLE (TT,Ν,IOC 
WRITE ( 6 , 2 2 3 ) 
DO 62 J = i , N 
LLL=KS(J> 
IF ( L L L . L E . Ö ) 
WRITE ( 6 , 2 2 8 ) 
GO TO 62 
CONTINUE 
WRITE ( 6 , 2 2 5 ) 
CONTINUE 
CONTINUE 
GC TO 41 
CONTINUE 
STOP 
END 

,KS) 

GO TC 63 
I Q ( J ) , T T ( J ) , ( S T A R S Í J J ) , J J = 1 , L L L ) ) 

( Q ( J ) , T T ( J ) ) 03 

FORTRAN IV G LEVEL 20 STELLE 

O r ß l 
0302 
ΟΟΓ» 3 
0004 
OOI 5 
«006 
0007 
0008 
Ori39 
0010 
0 0 1 1 
0012 
POIS 
0O14 
0015 

DATE = 72087 2 0 / 5 6 / 1 7 PAGE ΓΟΟΙ 

SUBROUTINE STELLE (T,N,NORV,K) 
IMPLICIT REAL*8 (A-H ,C-Z ) 
DIMENSION T ( 9 0 f > , K ( 5 C 0 ) 
B=T(1) 
DC 1 J=2,N 
TJ=T(J) 
B=DMAX1(B,TJ) 
CONTINUE 
ORM=NCRM 
DC 2 J=1,N 
C=(T(J)/B)*ORM 
Κ ( J ) =C 
CONTINUE 
RETURN 
END 



FORTRAN IV G LEVEL 20 MAIN DATE = 72087 2 0 / 5 6 / 1 7 PAGE 0001 

00CU 
009 2 

OCO 3 
ÖP rs 4 
rjhr» 5 
0 0 Ί6 
CK«; 7 
0008 0019 ODIO 

β.ββ«οβοοοοοοβ.βοο·ο»βοο·οο«>ββ.ο·ββο·οβοβ· ·β .οοβοβ·οβο·οοοοοοοβοβ· 
SUBROUTINE NDTR 

PURPOSE 
COMPUTES Y = P (X ) = PROBABILITY THAT THE RANDOM VARIABL 
DISTRIBUTED NORMALLY(0,1) , I S LESS THAN OR EQUAL TO X. 
F ( X > , THE ORDINATE OF THE NORMAL DENSITY AT X, IS ALSO 
COMPUTEDo 

USAGE 
CALL NDTR(X,P,D) 

DESCRIPTION OF PARAMETERS 
X—INPUT SCALAR FOP WHICH P(X) IS COMPUTEDo 
Ρ—OUTPUT PROBABILITY. 
D—OUTPUT DENSITY. 

REMARKS 
MAXIMUM ERROR I S 0 . 0 0 0 0 0 0 7 . 

SUBROUTINES AND SUBPROGRAMS REQUIRED 
NONE 

METHOD 
BASED ON APPROXIMATIONS IN C. HASTINGS, APPROXIMATIONS 
DIGITAL COMPUTERS, PRINCETON UNIVo PRESS, PRINCETON, N. 
1955; SEE EQUATION 26» 2« 1 7 , HAfkDBOOK CF MATHEMATICAL 
FUNCTIONS, ABRAMCW1TZ AND STEGUN, DOVER PUBLICATIONS, I 
NEW YORKo 

ι ο · · ο . ο ο β ο ο · . ο . ο ο · · . · . ο « . . ο . . . ο · ο ο . . ο · β . · β . ο ο ο ο ο α < 

SUBROUTINE NDTP(X,P,D) 
IMPLICIT REAL*8 (A-H ,C-Z ) 

AX=DABS(X) 
T = 1.0 / ( 1.0+e 2316415*AX ) 
D=0 o 3989423*0EXP( -X*X /2c0> 
Ρ = 1.0 - D * 7 * U ( ( 1 . 3 3 f 2 7 4 * T 

1 0 . 3 5 6 5 6 3 8 ) * T + 0 . 3 1 5 3 8 1 5 ) 
I F ( X ) 1 , 2 , 2 

ι p= i .y -p 
2 RETURN 

END 

oocoooooooooceo 

- l . R 2 1 2 5 6 ) * T + 1 .78147B) *T -

NDTR 
ooNDTR 

NDTR 
NDTR 
NDTR 
NDTR 

U.NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NCTR 
NDTR 
NDTR 
NDTR 

coecoNDTR 
NDTR 
NDTR 

NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NDTR 
NCTR 
NDTR 
NDTR 
NDTR 

FOR 
Jo , 

NC. 

10 
20 i 
50 
60 
7Γ 
8C 
9C 

100 
110 
120 
1 3 0 
14C 
1 5 0 
16C 
1 7 0 
180 
190 
2ÍKÍ 
21C 
220 
2 3 * 
24Γ: 
250 
26Γ' 
2 7 0 
2 8 0 
290 
30& 
310 
32(5 
3 3 0 
34C 
3 5 t 

360 
37 
38Γ 
39(-
40C-
41f 
420 
430 
440 
450 

co 
ro 



L I S T OF THE DATA CARDS USED FOP THE »MUF« SAMPLE PROGFAM 

50c 

2 o 5 
V Oo O 

5,: O 
95c O 

l O o O 
97.: 5 

20,, 0 

7 8 0 2 o 27c fi 

7 7 7 
bps 

31 
1 9 4 2 ^ 75 
0- 0CC1C0C 
Or 0 0 3 5 0 0 0 
0 c O l f 3 0 C 0 
0.-. 0 56 ς C 00 
0 o 0 0 5 H 0 0 0 
0: 034C0OÛ 
0_. 0 0 0 1 0 0 0 

7 7 7 

2 f 4 9 o B 7 2 5 5 o 9 5 

CoCCC2000 O0OCO2OOC 
O-, OC560C0 
Or. 024CCC0 
O , C 6 4 Ï C 0 C 
0 , 0 7 6 6 9 * 9 
0.· C227CC0 

O: 0 0 6 6 0 0 C 
0-. 0321C0C 
O. 0 7 9 7 0 0 C 
0·. 0 7 0 T 9 9 9 
O.· 0C9 2 00C 

80c C 

Oo 0 0 1 1 0 0 0 
Oc 0 0 9 4 0 0 0 
Co C269C0C 
OoCGb300 0 
Oo 0627 00 0 
Oo CC29000 

CONFIDENCE L I M I T S F EQUIP EC-
PLOT REOUÏRED 

Oc 0 0 2 1 0 0 0 
O c 0 1 2 1 0 0 0 
Oc 0 4 3 7 0 0 0 
Oü OS-2 6 0 0 0 
0 0 4 9 1 0 0 0 
0 ο · 0 0 0 4 0 0 0 

CONFIDENCE L I M I T S REQUIRED 
PLOT REt 

- 4 3 1 . 9 0 431c es 3 0 6 : 22 
OcOCCïOOO Ou CCC8000 OcOOiOCOC 
0 . 0 1 5 1 0 0 0 OD C1910G0 OD 0 2 1 9 0 0 0 
Or. 0 3 2 1 0 0 0 C-C22F0C0 Q. 041 300C 
0 - 0 5 4 6 0 0 C C. 0 6 2 4 0 0 C 0 , - 068000C 
0 , 0 5 6 9 C C C G. 0515QGO 0 . 0 4 5 E 0 G C 
0 : 0 3 2 3 0 0 0 0 , 0 2 1 f c 0 C 0 0 - 0 2 7 G OOC 
O . O C 7 0 0 0 0 0 : C 0 1 2 C C 0 Oc0COÌO0C 

7 7 7 
Γ /· :-
• 1- c 

c c c 
11 i i O, * " 1 4 1 

ALT 

Oc 
Oc 
0 : 
Oc 
Ou 
Oc 

0 0 5 0 0 0 C 
0 2 1 6 0 0 0 
043S00C 
06&00OG 
0 3 f ; 5 0 0 0 
0 2 1 2 0 0 0 

0 . 0 0 ' ; 0 0 0 0 
0,. 0 2 6 5 0 0 0 
0 : 0 4 7 5 0 0 0 
OcOòi j iOOO 
Oc 0 3 9 / 0 0 0 
0; 0 1 3 6 0 0 0 

CONFIDENCE 

co 

U i
c
 ED 

F U / l 
P U / 1 

PU/ l · . P U / 1 
F U / 1 
P U / L 
P U / 1 
C

U / 1 
P U / i . 

3 
3C 
3C 
--C-
3C 
IC 
3C 

:-c 
: c 

[MITS REQUIRED 
PLOT REQUIRED 



.rø^l^VÆm^»^ ̂ ^B** VALUE IS FIX AND ECUAL TO 5CoC0 

RELEVANT DATA OF TFE P . D . F . * 1 * 

4 NUMBER OF THE HISTOGRAM POINTS 
7 6 2 7 . 0 0 ABSCISSA OF THE FIRST PCI NT 
7 8 0 2 . 0 0 MFAN VALUE OF THE DISTRIBUTION 

2 7 . 8 0 0 STANDARD DEVIATION*0F THE MEAN 

0 .036C4401 0 .46395619 0 .46395579 0 . 0 3 6 0 4 4 0 1 

RELEVANT CATA OF T h i P . D . F . * 2 * 

31 NUMBER OF TFE HISTOGRAM POINTS 
1 9 4 2 . 7 5 ABSCISSA OF THE FIRST POINT 
2 8 4 9 . 8 7 MEAN VALUE OF THE DISTRIBUTION 
2 5 5 . 9 5 0 STANDARD DEVIATION OF THE MEAN 

03 
CO 

0.00010030 
0.01830000 
0.08580GOO 
0.00010000 

0o00030C00 
0 . 0 2480-000 
0.U786ÇÇÇQ 

Oj 00020000 
©ο 0321000© 
0 .07079990 

O.00110000 
Ô.03690t00 
Oo06270000 

Ü.GÖ21U000 
Ct 04870000 
03 04910000 

Os 00350000 
Oo05690000 
Coö34000G0 

0 .00560000 
0 . 0 6 4 1 0 0 0 0 
0 . 0 2 2 7 0 0 0 0 

OoOC680000 
0 .07970000 
Co00920000 

0.OS-940OC0 
OoOR83COÕê 
CoOÜ29öOO0 

C»fJ121C0CR 
ß9O9260C-f,»{s 
0 .00040000 

CONVOLUTION REQUIRED BETWEEN P.C.Fo *1* AND PoD0Fc *2* 



RESULT OF THE CONVCLWTION 

RESULTING P.DoF. 

RESULTING DISTRIBUTION FUNCTION 

0 . 9 9 9 5 9 8 8 8 0«. 99992538 Oa 99999620 0 .99999980 

RELEVANT DATA 

34 NUMBER OF 1FE HISTOGRAM POINTS
 œ 

9569ο75 ABSCISSA CF THE FIRST POINT ι 
1 0 5 5 5 . 3 3 MEAN VALLE OF THE DISTRIBUTION 

2 3 0 . 4 3 6 STANDARD DEVIATION OF THE MEAN 

RESULT OF TFE COfvVCLL'TION ♦ 

CONFIDENCE INTERVALS 

P(X) X-fEAN 

1 
2 
3 
4 
5 
6 
7 
8 

2 o 5 
5cf 

10 . C 
20 . C 
8 1 . 0 
9 0 . 0 
95oC 
5 7 . 5 

- 5 2 2 . 7 1 
- 4 2 8 . 2 2 
-226o97 
- 2 1 5 . Γ 4 

377 .25 
259.E2 
220 . 14 
3 6 2 . 5 3 

10021U63 
10 117 .12 
ir?218c37 
If! 24»;.3t 
l i"732.58 
1 C 6 1 5 O 1 5 
10 87 5 .47 
1 0 9 1 9 . 2 7 



MASS 
956 9 .75 
9 6 1 5 . 7 5 
966 9 . 7 5 
9719β 75 
9 7 6 9 . 7 5 
9 8 1 9 . 7 5 
9 8 6 9 . 7 5 
9 9 1 9 . 7 5 
996 9 . 7 5 

1 0 0 1 9 . 7 5 
1 0 C 6 5 . 7 5 
1 0 1 1 9 . 7 5 
1 0 1 6 9 . 7 5 
1 0 2 1 9 . 7 5 
1^26 9 . 7 5 
1 0 3 1 9 . 7 5 
1 0 3 6 5 . 7 5 
1 0 4 1 9 . 7 5 
1 0 4 6 9 . 7 5 
1 ? 5 1 5 . 7 5 
13 5 6 5 . 7 5 
1 0 6 1 5 . 7 5 
1 0 6 6 5 . 7 5 
1 0 7 1 9 . 7 5 
1 0 7 6 5 . 7 5 
1 0 8 1 9 . 7 5 
1 0 8 6 9 . 7 5 
1 0 9 1 9 . 7 5 
1 0 9 6 9 . 7 5 
1 1 0 1 9 . 7 5 
1 1 0 6 S . 7 5 
1 1 1 1 9 . 7 5 
1 1 1 6 9 . 7 5 
1 1 2 1 9 . 7 5 

PDF 
O.COQO 
0 . 0 0 0 1 
t o OCA» 2 
fc9 0003 
0 .0 0 0 7 
t . 0 0 1 6 
0 . 0 0 2 6 
0 . 0 0 4 5 
0 . 0 0 6 2 
0 . 0 0 8 2 
0.C109 
0 . 0 1 5 3 
C.C216 
0 . 0 2 8 4 
C 0 3 4 7 
C O 4 25 
0 . 0 5 2 6 
C O 60 8 
Oo0720 
0oO836 
0 . 0 8 9 9 
0 . 0 8 8 8 
0 . 0 8 2 2 
0 . 0 7 4 7 
0 . 0 6 6 5 
C.^556 
0 . 0 4 1 6 
C O 284 
0 . 0 1 6 1 
0o0O64 
C.0019 
Οο00ίί3 
0 . 0 0 0 1 
C.0000 

* 
** 
*** 
**** 
****** 
******** 
************ 
*************** 
******************* 
*********************** 
***************************** 
********************************* 
**************************************** 
********************************************** 
************************************************** 
************************************************* 
********************************************* 
***************************************** 
************************************* 
* φ * φ * . * . * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * 
* * * 
* 

CD 

o 



MASS DISTRc 

9 5 6 9 . 7 5 
9619o75 
9 6 6 9 . 7 5 
9 7 1 9 , 7 5 
9 7 6 5 . 7 5 
9 8 1 9 . 7 5 
9 8 6 9 . 7 5 
9 9 1 9 . 7 5 
9 9 6 5 . 7 5 

1 0 0 1 9 . 7 5 
1 0 0 6 5 . 7 5 
1 0 1 1 9 . 7 5 
1 0 1 6 5 . 7 5 
1 0 2 1 9 . 7 5 
10269 .75 
1 0 3 1 9 . 7 5 
1 0 3 6 5 . 7 5 
1 0 4 1 9 . 7 5 
1 0 4 6 9 . 7 5 
1*3519.75 
1056 5 .75 
10615ο 75 
1066 9 .75 
1 0 7 1 9 . 7 5 
1 0 7 6 5 . 7 5 
1 0 8 1 9 . 7 5 
1086 5 .75 
ir?919, 75 
10969375 
1 1 0 1 9 . 7 5 
111 6 9 . 75 
1 1 1 1 9 . 7 5 
1 1 1 6 5 . 7 5 
11219 .75 

0aCOCO 
O.OOt l 
0 . 0 0 0 3 
O.OO05 
0 . Í Í 012 
0 . 0 0 2 8 
C.P.057 
C .0102 
0 . 0 1 6 4 
0.O246 
0 . 0 3 5 5 
0 . 0 5 0 8 
0 . 0 7 2 4 
C/.10C8 
0 . 1 3 5 4 
0 . 1 7 6 4 
0 . 2 3 1 0 
0 . 2 9 1 8 
0 . 3 6 3 7 
C 4473 
0 . 5 3 7 2 
0*6260 
0 . 7 0 82 
0 . 7 8 2 9 
0o8495 
0 . 9 0 51 
Oc 9467 
C.9752 
0 . 9 9 1 3 
0a9977 
U 9 9 9 6 
C.9999 
1 .0000 
1.000Γ 

* 
* 
* * 
* * * ,*, 
* * * * * 
* * * * * * * 
* * * * * * * * * * 
* * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

I 

co 

* * * * * * * * 
* * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* * * * * 
* * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * 



RELEVANT DATA OF TFE P . O . F . * 1 * 

34 NUMBER OF THE HISTOGRAM PEINTS 
9 5 6 9 . 7 5 ABSCISSA CF THE FIRST POINT 

1 0 5 5 5 . 3 3 MEAN VALUE OF THE DISTRIBUTION 
2 3 0 . 4 3 6 STANDARD CEV1ATI0N OF THE MEAN 

3.0COOD360 0oOOCQ5721 0o00015279 ΟοΟΓ-027523 Cc00068965 0 . 0 0 1 6 1 8 0 2 0<r00283965 0c0C454279 0 . 0 0 6 2 1 8 0 2 0 .00815407 
0 . 0 1 0 8 7 9 7 6 0 . 0 1 5 3 3 6 5 7 0,02158965 0 . 0 2 8 3 8 8 7 3 0.0346622t? C.04292255 0 . 0 5 2 6 3 4 2 0 0c06076673 0 . 0 7 1 9 5 0 4 6 0 .08359270 
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1Π22.85 Ó,9977 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 0 7 2 . 8 5 C 9582 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1122o85 03 9585 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
117 2o85 0 . 9 9 8 7 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 2 2 2 . 8 5 0o9988 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
127 2o85 0o95P9 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1322o85 C 9 9 8 9 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1372o 85 Co9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' 
1422o 85 Ο.995Γ? * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 
147 2e 85 0 .9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * g 
1 5 2 2 . 6 5 0 .9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
157 2 . 8 5 0o999r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' 
1622·« 85 O,"590 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 6 7 2 . 8 5 O.9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 7 2 2 . 8 5 O.9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 7 7 2 . 8 5 0.995f> * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 8 2 2 . 8 5 Oo 999C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 8 7 2 . 8 5 0 .9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
1 9 2 2 . 8 5 0 . 9 9 9 0 . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * 
197 2 . 8 5 0 .9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 0 2 2 . 8 5 O.999C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2 0 7 2 . 6 5 O, 9990 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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