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The other day in a reactor history calculation, only about 1/10 of the 
amount of fuel consumption occurred that would be necessary for ““-“a the desire 

SUBJECT: Difficulty Defining the Core Exposure Problem 

power level. The chain equations were not properly solved, lacking an 
adequate description. Care is necessary to present complete, consistent, 
and unique specifications to the BOLD VENTURE system of codes. The neutronics 
problem description and the data in the file EXPOSE are used for the exposure 
calculation. In the case cited: 

1.  exposure data was presented on an absolute nuclide label basis, 
2 .  a single nuclide name set was associated with all zones, and 
3 .  several nuclides had the same absolute nuclide label but different 

microscopic cross sections. 

The difficulty under discussion occurs with variation in the microscopic 
cross sections for a nuclide. Different data may be needed, as to account 
for variation in resonance shielding with position. Consider that three 
nuclides are actually each U-238 but with different microscopic cross 
sections. The BURNER code must have unique instructions for the exposure 
calculation. The specific nuclide produced by neutron capture in a nuclide 
must be made known. 

Association is made between the nuclide concentrations and the nuclear 
data: the multigroup microscopic cross sections, the energy per fission, 
and the exposure data including the decay constants and the actinide and 
fission product chain parent-daughter relationships. The input data 
specifications involve: 

Nuclear-name set, a list of user nuclide names, an individual set is 
associated with specific zones (subzones) through the specified zone 
numbers (allows data blocking); 

User nuclide name = isotope label, unique name in the cross section 
library (ISOTXS o r  GRUPXS) for referencing microscopic data, becomes 
an identifier of the nuclide atomic density for association with the 
data; 

Absolute-nuclide labels, secondary names carried in the cross section 
library for identification facilitating accounting, not unique: may 
be used in the specification of the exposure data. 
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Often only one set of  microscopic cross sections is used for any nuclide 
at any location, and then separate nuclide name sets can be assigned to 
blocks of zones, each set containing nuclides with unique absolute nuclide 
labels. The assignment of more than one nuclide name set to blocks of 
zones is illustrated in the sample problem in the BURNER code report, page 
06-10, ORNL-5180, and also in the "Super Sample Problem," page 90, report 
ORNL-5711. With more than one version of the same nuclide at any location, 
the exposure data specifications (explicit chain relationships) must be 
described by user nuclide names, and this takes considerable input data. 

There is no caution in the documenting reports that addresses this difficulty 
Current practice should be reviewed, and independent user input data 
checking is recommended for a high level of reliability. 
this difficulty might be added to any user input data instructions in 
use. Experience has shown that an adequate block of exposure data is 
difficult to prepare prompting the use of data already proofed and also 
careful checking of any new data set that has not been used. Exposure 
data testing is available in the BURNER code on option, but this is not 
the default to avoid unproductive processing in usual core history calcu- 
lations involving many exposure steps. 

Comments about 

DRV : nc 
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ABSTRACT 

T h i s  r e p o r t  i s  a condensed documentation f o r  VERSION I11 o f  t h e  

BOLD VENTURE COMPUTATION SYSTEM f o r  nuc lea r  r e a c t o r  core ana lys i s .  

exper ienced a n a l y s t  should be ab le  t o  use t h i s  system r o u t i n e l y  f o r  

s o l v i n g  problems by r e f e r r i n g  t o  t h i s  document. I n d i v i d u a l  r e p o r t s  

must be referenced f o r  d e t a i l s .  Th is  r e p o r t  covers bas ic  i n p u t  

i n s t r u c t i o n s  and descr ibes recent  extensions t o  t h e  modules as we l l  as 

t o  t h e  i n t e r f a c e  data f i l e  s p e c i f i c a t i o n s .  

s i d e r a t i o n s  are discussed and an e labo ra te  sample problem i s  used as 

an i n s t r u c t i o n  aid.  

p u t e r s  are a l s o  given. 

An 

Some a p p l i c a t i o n  con- 

I n s t r u c t i o n s  fo r  c r e a t i n g  t h e  system on IBM com- 
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I. INTRODUCTION 

The BOLD VENTURE COMPUTATION SYSTEW f o r  nuc lear  reac to r  core ana- 

l y s i s  i s  a modular system i n  which i n d i v i d u a l  modules are accessed i n  
a des i red  sequence by a CONTROL module. Each module reads i n t e r f a c e  

data f i l e s  which may have been w r i t t e n  by o the r  modules i n  the  system, 

o r  supp l ied  e x t e r n a l l y  t o  the  run. Except f o r  t h e  i n p u t  data pro-  

cessor and spec ia l  modules, no i n p u t  data are read from cards. The 

i n p u t  data processor reads f r e e  form card  i n p u t  i n  a one-to-one 

correspondence w i t h  the  i n t e r f a c e  data f i l e  s p e c i f i c a t i o n s  and w r i t e s  

t h e  f i l e s  i n  b i n a r y  form f o r  use by the  o the r  modules. Special  modules 

read f i x e d  form card i n p u t  data f o r  d i r e c t  use or  t o  c rea te  a d d i t i o n a l  

f i l e s .  

I n d i  v i  dual  r e p o r t s  documenting t h e  modul e s l e 8  and the  system have 

been publ ished. 

c a p a b i l i t y  has come t h e  need t o  extend the  i n t e r f a c e  data f i l e  

s p e c i f i c a t i o n s .  

user  i n p u t  data i n s t r u c t i o n s  and i n t e r f a c e  data f i l e  s p e c i f i c a t i o n s .  

Basic  data requirements a re  c o l l e c t e d  here f o r  t h i s  computation 
system. 

With con t inu ing  extens ion o f  t he  modules t o  enhance the 

We have found inc reas ing  need f o r  a compact set  o f  

We do run t h e  r i s k  o f  i ncons is tenc ies  w i t h  d u p l i c a t e  p u b l i c a t i o n .  

The reader i s  t o  assume t h a t  the  document having t h e  most recent  date 

i s  accurate and supersedes any e a r l i e r  p u b l i c a t i o n .  We expect never 

t o  hear the  end o f  any discrepancy t h a t  may have c r e p t  through. 

The f o l l o w i n g  sec t ions  address some o f  t he  a p p l i c a t i o n  

requirements,  present  i n p u t  data requ i  rements, d e f i n e  the  i n t e r f a c e  

da ta  f i l e  contents ,  address c o n t r o l  , show an e labo ra te  sample problem, 

and descr ibe  recent  extensions. Data s torage requirements f o r  t h e  

VENTURE neu t ron i cs  and BURNER exposure codes are discussed i n  

Appendix A. 
on an I B M  or  equ iva len t  computer i s  discussed i n  Appendix 9. 

Creat ion  o f  a computation system from compiled rou t i nes  

aThis  system o f  codes was p rev ious l y  r e f e r r e d  t o  as VENTURE (vers ions  I and 
11). The VENTURE neut ron ics  module i s  bu t  one o f  t h e  many modules which 
comprise t h e  system. 
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11. SOME APPLICATION CONSIDERATIONS 

The experienced ana lys t  needs no spec ia l  i n s t r u c t i o n s  f o r  a p p l i -  

c a t i o n  i n  a f a m i l i a r  area. The novice i s  beyond help. We t r y  here t o  

h e l p  t h e  experienced user by p o i n t i n g  ou t  c e r t a i n  requirements. That 

may no t  be obvious i f  t h e  a p p l i c a t i o n  i s  i n  a new area. We recommend 

t h a t  t h e  nov ice  be al lowed o r  be i n s t r u c t e d  t o  so l ve  a l a r g e  number 

and wide v a r i e t y  o f  s imple and inexpensive problems t o  ga in  

fami 1 i a r i  z a t i  on. 

I f  a h igh  l e v e l  o f  r e l i a b i l i t y  i s  t o  be placed i n  c a l c u l a t e d  

r e s u l t s ,  then a t t e n t i o n  must be p a i d  t o  t h e  f o l l o w i n g  aspects: i s  t h e  

1. 
2. 
3 .  

4. 
5. 
6. 
7. 
8. 
9. 

10. 

Physical  t heo ry  adequate 

Mathematical rep resen ta t i on  o f  t h e  theo ry  adequate 

E r r o r  assoc ia ted  w i t h  numerical approximat ions 

and d i s c r e t i z a t i o n s  acceptable 

Model i ng adequate 
Problem d e s c r i p t i o n  de f  i n i  ng t h e  in tended problem 

Problem solved t h e  one in tended 

Data t r a n s m i t t e d  and processed p r o p e r l y  

Proper se l  e c t  i on made from among para1 1 e l  ed procedures 

E r r o r  assoc ia ted  w i t h  t e r m i n a t i o n  o f  i t e r a t i v e  procedures 

acceptab le  
Resu l t  r e a l i s t i c  

We b e l i e v e  t h a t  t h e  codes i n  t h i s  system can be used t o  produce 

r e s u l t s  t h a t  have a h i g h  l e v e l  o f  r e l i a b i l i t y .  The system members 
have been sub jec ted  t o  ex tens ive  v e r i f i c a t i o n  t e s t s .  S t i l l  t h i s  does 

n o t  ensure e i t h e r  t h a t  they  are e n t i r e l y  e r r o r  f ree ,  e s p e c i a l l y  when 

a u x i l i a r y  r e s u l t s  are produced, o r  t h a t  t h e  user i n s t r u c t i o n s  may no t  

be m is in te rp re ted .  You w i l l  be us ing  t h a t  ve r i son  o f  each code having 

t h e  h ighes t  a v a i l a b l e  l e v e l  o f  q u a l i t y  assurance, along w i t h  o the rs  i n  

t h e  user community, no t  some o the r  version. 

The codes i n  t h i s  system i n d i v i d u a l l y  and c o l l e c t i v e l y  have been 

q u a l i f i e d  f o r  nuc lear  r e a c t o r  core a n a l y s i s  over a broad range o f  
a p p l i c a t i o n .  S t i l l  l a r g e  voids can g e n e r a l l y  no t  be modeled 
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accura te l y  w i t h  d i f f u s i o n  theory ,  and i f  you t e l l  t h e  exposure code 

n o t  t o  consume U235 f u e l  , it won ' t  and t h e  r e s u l t s  w i l l  no t  be 

c o r r e c t .  

The l a r g e  amount of freedom al lowed i n  desc r ib ing  core a n a l y s i s  

problems was deemed necessary i n  the  l o c a l  environment o f  broad 

a p p l i c a t i o n .  The r e s u l t  i s  a tremendous amount o f  c a p a b i l i t y .  

However, t he  impact on t h e  ana lys t  i s  q u i t e  severe. It i s  essen t ia l  

i n  a s p e c i f i c  area o f  a p p l i c a t i o n  f o r  the  use r (s )  t o  e s t a b l i s h  v i a b l e  

decks o f  i n p u t  data. Special  a t t e n t i o n  must be pa id  t o  the  geometric 

d e s c r i p t i o n  , t o  t h e  coup1 ed nucl  i de chai n descr i  p t i  ons , t o  

every th ing .  Q u i t e  genera l l y  a v i a b l e  data deck must evolve t h a t  i s  

known t o  produce r e l i a b l e  r e s u l t s .  It app l i es  t h e  proper boundary 

cond i t i ons ,  assigns m a t e r i a l s  c o r r e c t l y ,  descr ibes such aspects as 

d e p l e t i o n  and f u e l  management accura te ly ,  e tc .  Key r e s u l t s  may be 

ad jus ted  by b ias  f a c t o r s  developed from a comparison o f  c a l c u l a t e d  

r e s u l t s  w i t h  experimental r e s u l t s .  

And then t h e r e  i s  t h e  cross sec t i on  data. We note t h a t  e x p e r t i s e  

i n  t h i s  area comes on ly  from experience. No adv ice  i s  o f f e r e d  here 

d e l i b e r a t e l y  t o  avo id  c r e a t i n g  t h e  impression t h a t  t he  d i f f i c u l t i e s  are 

less than they r e a l l y  are. 

A. CONSISTENCY 

To some ex ten t  many o f  these codes are fo rced t o  be cons is ten t .  

They use and i n t e r p r e t  most o f  t h e  i n p u t  data t h e  same way. 

except ion  i s  t he  c o r r e l a t i o n  o f  microscopic cross sec t ions  on l o c a l  

temperature t h a t  must be s p e c i f i e d  i n  each o f  t he  i n s t r u c t i o n s  t o  t h e  

i n d i v i d u a l  codes and i s  no t  a v a i l a b l e  i n  the  p e r t u r b a t i o n  code (except 
i n  a macroscopic sense). 

A no tab le  

The cont inuous f u e l i n g  model assumes t h a t  t h e  f u e l  moves from 

zone n t o  n + 1 s t a r t i n g  w i t h  n = 1, and subzone m t o  m t 1 s t a r t i n g  

w i t h  m = 1. 

c a l l y  impossible.  

Obviously a problem cou ld  be descr ibed t h a t  was phys i -  



The avai  1 a b l e  thermal hydraul  i cs model assumes cool a n t  f l o w  a1 ong 

i n c r e a s i n g  mesh number ( j  = 1 a t  t o p  t o  j = Jmax a t  bottom). 

t i c a l  t r a v e r s e  o f  t he  r e a c t o r  might go up or  down w i thou t  a l t e r i n g  t h e  

A ve r -  

neu t ron i cs ,  bu t  t h e  t o p  and t h e  bottom might be i n c o r r e c t l y  reversed 

f o r  t h e  thermal hyd rau l i cs ,  t h e i r  l o c a t i o n s  depending on t h e  d i r e c t i o n  

o f  coo lan t  f low, down o r  up. 

B. ACCURACY 

Q u i t e  g e n e r a l l y  t h e  accuracy o f  a c a l c u l a t i o n  has been c a r e f u l l y  

cons idered and f a c t o r e d  i n t o  t h e  development o f  these codes. Double 

p r e c i s i o n  a r i t h m e t i c  ( r a t h e r  than I B M  ha1 f - p r e c i s i o n )  has been used 

e x t e n s i v e l y  t o  avo id  se r ious  loss o f  s i g n i f i c a n c e ,  no t  everywhere and 

n o t  i n  bas ic  data i n t e r f a c i n g ,  bu t  i n  i t e r a t i v e  and s e r i e s  c a l c u l a -  

t i o n s  where hexadecimal rounding t o  l e s s  than s i x  d i g i t  decimal 

accuracy can be ser ious.  

The user i s  advised t o  heed warnings about r e l i a b i l i t y  and become 

f a m i l i a r  w i t h  t h e  a v a i l a b l e  r e l i a b i l i t y  t e s t s  and e s p e c i a l l y  t h e  

i m p l i x a t i o n s  o f  repo r ted  es t imates  o f  abso lu te  accuracy. A p a r t  o f  

t h e  cos t  of a computer run i s  devoted t o  r e l i a b i l i t y  t e s t i n g  t h a t  can 

n o t  be avoided by t h e  user, so he should see t h a t  t h i s  investment pays 
d i v idends  . 

C. BLACK BOXES 

The major computer codes i n  t h i s  system must be used as b lack  

boxes. The FORTRAN l i s t i n g s  are a v a i l a b l e ,  bu t  t h e  task  o f  f a m i l i a r i -  

z a t i o n  w i t h  t h e  compl icated procedures i s  so fo rmidab le  t h a t  i t  cou ld  

n o t  be undertaken l i g h t l y .  So t h e  codes must be used w i t h o u t  a 

d e t a i l e d  understanding o f  t h e  contents.  Th is  does no t  f r e e  t h e  user 

f rom t h e  e s s e n t i a l  r e s p o n s i b i l i t y  o f  s a t i s f y i n g  h i m s e l f  t h a t  a 

r e l i a b l e  s o l u t i o n  was ob ta ined t o  t h e  problem he in tended t o  solve. 

0. NEUTRONICS 

There i s  t h e  strange b e l i e f  i n  t h e  i n d u s t r y  t h a t  t h e  value o f  

ke f f  may be determined f o r  a r e a c t o r  core w i t h i n  a t  l e a s t  0.5 percent. 
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The f a c t  i s  t h a t  t h e  r e s u l t  o f  any c a l c u l a t i o n  w i l l  be a value 

vc f 
a O<keff<max c y 

where usual p r o p e r t i e s  are i nd i ca ted .  Many data e r r o r s  have been 

e l i m i n a t e d  because i t  i s  expected t h a t  kef f  2: 1. E f f o r t  w i t h i n  a Pro- 

j e c t  must narrow down any discrepancy t o  an acceptable l e v e l .  Only by 

c a r e f u l  and systemat ic a n a l y s i s  can t h e  requ i  rements f o r  accura te  ana- 

l y s i s  be es tab l i shed.  There i s  no way t h a t  code developers can de te r -  

mine t h a t  t h e  da ta  presented i s  garbage. Oh, a r e f l e c t e d  boundary 

c o n d i t i o n  a t  r = 0 may be requ i red  f o r  t h e  r a d i a l  coordinate,  b u t  f o r  

t h e  a x i a l  coo rd ina te  t h e  approp r ia te  boundaries may be ex t rapo la ted  o r  

r e f l e c t e d  o r  a combination, and i f  a combination they may be improp- 

e r l y  reversed. 

It i s  no t  uncommon t o  f i n d  t h a t  a n u c l i d e  

as s p e c i f i e d  i s  i n  e r r o r  by a f a c t o r  o f  10. H 
nents  o f  i n p u t  data!  Cross sec t i ons  are o f t e n  

magnitude. We recommend independent checking, 

requ i  rement when h igh  re1 i ab i  1 i t y  i s  needed. 

I n  s o l v i n g  t h e  usual core  neut ron ics  prob 

dens i t y  o r  o the r  datum 

w c r u c i a l  a re  t h e  expo- 

i n  e r r o r  by orders o f  

and i t  should be a 

em we genera l l y  use 

o n l y  equat ions and procedures t h a t  produce p o s i t i v e  neutron f l u x  

Val ues. This avoids t h e  se r ious  u n c e r t a i n t y  assoc ia ted  w i t h  t h e  

r e s u l t s  when some f l u x  values are negat ive.  For t h e  unusual core  

neu t ron i cs  problems t h a t  i n v o l v e  negat ive  f l u x  values, r e l i a b i l i t y  o f  a 
s o l u t i o n  i s  no t  so easy t o  t e s t  and a g rea te r  burden f a l l s  on t h e  ana- 

l y s t  i n  p rov ing  t h a t  t h e  r e s u l t s  are r e l i a b l e .  

E. EXPOSURE 

The user i s  reminded t h a t  on ly  t h e  d e s c r i p t i o n s  s p e c i f i e d  w i l l  be 

t rea ted .  I f  t h e  i r o n  i s  t o  be consumed and t h e  t ransmuta t ion  products 

fo l lowed,  then these n u c l i d e  chains must be descr ibed and t h e  

necessary data such as t h e  (n, y )  capture c ross  s e c t i o n  be made 

ava i  1 ab1 e. 
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Consider t h a t  N ~ 2 3 ~  i s  a p roduc t  o f  U237 decay, and U237 i s  

generated by U236 capture  and t h e  (n, 2n) r e a c t i o n  i n  U23*. Q u i t e  

g e n e r a l l y  t h e  f u l l  se t  o f  c o n t r i b u t i n g  nuc l i des  i s  no t  t r e a t e d  i n  core  

exposure c a l c u l a t i o n s ,  u s u a l l y  o n l y  those t h a t  have s i g n i f i c a n t  reac- 

t i v i t y  e f f e c t s  p l u s  any s p e c i f i c  t ransmuta t i on  products o f  i n t e r e s t .  

We d o n ' t  u s u a l l y  t r e a t  1,000 f i s s i o n  product nuc l i des  i n  100,000 

1 o c a t i  ons, bu t  more 1 i k e l y  20 nucl i d e s  i n v o l  v i  ng pseudo represen- 
t a t i o n s  i n  perhaps 1,000 l o c a t i o n s .  Considerable da ta  p rocess ing  i s  

r e q u i r e d  ahead o f  mu l t i -d imens iona l  a n a l y s i s  t o  c o n s t r a i n  t h e  com- 

p u t a t i o n a l  cos ts  t o  w i t h i n  reason. The c a p a b i l i t y  f o r  such process ing  

may no t  be e n t i r e l y  adequate and e s s e n t i a l  compromises reduce t h e  

re1  i abi  1 i t y  o f  end r e s u l t s  . 
111. COMPUTATION SYSTEM 

Components o f  t h e  computational system are  shown i n  F igu re  1. 

The system i n c l u d e s  a d r i v e r  program which i s  r e s i d e n t  i n  computer 

memory, a c o n t r o l  module, an i n p u t  da ta  processor, a f i l e  e d i t o r ,  com- 

p u t a t i o n a l  modules, and spec ia l  modules t h a t  d o n ' t  comple te ly  s a t i s f y  

t h e  system requirements f o r  f u l l  membership. When t h e  c o n t r o l  module 

i s  f i r s t  accessed by t h e  d r i v e r ,  it reads i n p u t  data as shown i n  

F i g u r e  2. Thereaf te r ,  t h e  c o n t r o l  module i n s t r u c t s  the  d r i v e r  t o  
access one o r  more modules i n  o rder  be fore  i t  re-accesses t h e  c o n t r o l  

module f o r  more i n s t r u c t i o n s .  F u l l  c o n t r o l  always r e t u r n s  t o  t h e  

c o n t r o l  module. 

None o f  t h e  f u l l  member computat ional  modules read i n p u t  data. 

They read p re -de f i ned  i n t e r f a c e  da ta  f i l e s  t h a t  were w r i t t e n  by o t h e r  
modules o r  made a v a i l a b l e  from ou ts ide  o f  t h e  system. The i n p u t  da ta  

processor reads f r e e  form card  i n p u t  i n  a one-to-one correspondence 

w i t h  t h e  i n t e r f a c e  f i l e  s p e c i f i c a t i o n s  and w r i t e s  b i n a r y  f i l e s  f o r  use 
by t h e  o the r  modules. The spec ia l  processors DVENTR, DCRSPR, DUTLIN, 

DMISLY, and DENMAN read f i x e d  format card  i n p u t  data and w r i t e  c e r t a i n  

o f  t he  i n t e r f a c e  data f i l e s  fo r  use by the  modules;!a these may be used 

a Any o f  t h e  i n t e r f a c e  f i l e s  can be produced d i r e c t l y  w i t h  t h e  i n p u t  
da ta  processor, b u t  i n  most cases these spec ia l  modules read data i n  
more s t r a i g h t  forward manner and produce t h e  needed i n t e r f a c e  f i l e s .  



7 

(-Jr(-J INPUT DATA 

I I 
RESIDENT DRIVER 

SPECIAL PROCESSORS CODE MODULES 
A 

@ VENTURE NEUTRONICS I 

v 

DENMAN 1 
~~ 

b T H E R  MODULES MAY BE USED PRIOR TO OR AFTER THE USE OF THIS ONE 

Figure 1. Components of t h e  Computation System 
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. 
i n i t i a l l y  be fo re  any c a l c u l a t i o n  i s  done and may a l s o  used d u r i n g  a 

c a l c u l a t i o n  t o  modify t h e  da ta  or  i n s t r u c t i o n s  between execut ions  o f  

computat ional  modules. 

The i n p u t  data stream must con ta in  a b lock  o f  da ta  f o r  t h e  i n p u t  

da ta  processor each t ime  it i s  ca l l ed .  L ikewise each t ime  one o f  t he  

spec ia l  processors ( 2  or  99 i n  t h e  pa th  i n s t r u c t i o n s )  i s  c a l l e d ,  a 

b lock  o f  data must be a v a i l a b l e  fo r  use. Each b lock  o f  i n p u t  data 

r e q u i r e s  a spec ia l  header card  and a t e r m i n a t i n g  END card. A l ook -  

ahead c a p a b i l i t y  i s  i nco rpo ra ted  i n  t h e  c o n t r o l  module procedure t h a t  

causes t e r m i n a t i o n  i f  a readable b lock  o f  i n p u t  data i s  no t  a v a i l a b l e  

f o r  t h e  next requirement. Thus, t h e r e  must be cons is tency  between t h e  

ordered i n p u t  data and t h e  module execut ion path l i s t .  I f  a spec ia l  

processor i s  i nc luded  i n  t h e  nes t  of a repeat ing  loop, then as many 

i n p u t  data b locks  must be supp l i ed  fo r  i t  as the re  a re  e n t r i e s  i n  t h e  

expanded tab le .  Note t h a t  an i n p u t  data block de f ines  t h e  spec ia l  

processor t o  be executed by i t s  header record. Those accessed by path  

e n t r y  2 a re  fundamental ly d i f f e r e n t  from those accessed by path e n t r y  

99 because t h e  former a re  h igh  QA modules us ing  c o n f i d e n t i a l  address 
names. 

If t h e  user i s  t o  add h i s  own module(s) ( w i t h  concatenat ion) t o  

t h i s  system (pa th  e n t r y  99), spec ia l  care  must be exerc ised t o  p r o t e c t  

t h e  i n t e r f a c e  data f i l e s  and any da ta  f i l e s  supp l ied  i f  they are t o  be 
v i a b l e  a f t e r  execut ing  t h e  new module. 

f o r  such spec ia l  modules w i t h  concatenat ion  i s  essen t ia l  t o  i nsu re  

h i g h  QA of t h e  system. 

t a i n i n g  these codes can expect t o  become a non-user, perhaps f l y i n g  a t  
h a l f  mast i n  t h e  v i c i n i t y .  

The use o f  separate data se ts  

Anyone messing around w i t h  the  data se t  con- 

I V .  CONTROL MODULE 

The c o n t r o l  module "CONTROL1" performs c e r t a i n  i n i t i a l i z a t i o n  and 

wrap up tasks  and c a r r i e s  ou t  t h e  r o l e  of d i r e c t i n g  t h e  r e s i d e n t  d r i v e r  

t o  execute t h e  code modules a long a pa th  predescr ibed by i n p u t  data. 

I n p u t  i n s t r u c t i o n s  are  shown i n  F igu re  2. 
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Figure 2. User Input  I n s t r u c t i o n s  t o  
Control Module ' C O N T R O L l '  

Card 
Number 

1 

3 

Columns Reference Typical 
(Format) Name Entry Use 

Precedes cont ro l  module 
name 

- - - 1 

2-9 - CONTROL1 Control modul e name 

(12A6) TITLE The r u n  t i t l e  card 

1-6 IP1 090000 Primary memory a l l o c a t i o n  
f o r  d a t a  (040000)' 

7-12 I P2 0 Reserved 

13-18 I P3 0 Reserved 

19-24 I P4 0 Overr ide da t a  block size 
f o r  d i r e c t  access  f i l es  
(4-byte  words) 

25-30 IP5 10 Processor  time allowed t o  
be used before  wrap-up 
procedures a r e  executed by 
the cont ro l  module (min); 
must be l e s s  than allowed 
i n  the j o b  control 
i n s t r u c t i o n s ,  if > 0 

31-36 I P6 50 D i t t o  1000 Input/Output 
r e q u e s t s  i f  > 0 

37-42 IP7 

3 43-48 I P8 

3 49-54 I P9 

3 55-57 IPlO 0 

3 58-60 I P l l  0 

Addit ional  i n p u t  is 
included t o  present inter- 
f a c e  d a t a  f i l e  
informat ion ,  i f  > 0 

A module number. Data f i l es  
will  be saved a f t e r  each access  
o f  module numbered 1 Ip8 1 ( s e e  
f o o t n o t e  "h" 

Reserved 
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Figure 2 (con’t) 

Card Col umns Reference Typical 
Number (Format) Name Entry Use 

3 61-63 IP12 1 Ini t ia l  interface da ta  f i l e  
t a b 1  e i ni t i  a1 i zati on opt ion  

0 - Use SEEK default table 

% ( se t s  u p  15 includin 
CONTRL as the f i r s t )  

> O  - Set up  th i s  many from the 
l i s t  of which CONTRL i s  
the f i r s t  

3 64-66 IP13 

3 67-69 IP14 

3 70-72 IP15 

4 (2413) 

0 Opt ion  on reinit ialization of 
interface d a t a  f i l e  tables for 
any subsequent access of the 
i n p u t  processor af ter  the f i r s t  

0 - No action (leave as i s )  
>O - Retain th i s  many (plus 

CONTRL ) 

E d i t  level for control module, 

Primary termination options 
0 - No action 
1 - Save da ta  f i l e s  only upon 

successful completion 
before termi nation, per 
i nstructi ons 

possible before ter- 
minat ion only i f  the 
f i r s t  code module access 
completed successfully, 
per instructions 

primarily for debugging i f  > 0 
-4 3 ~ 

2 - Save d a t a  f i l e s  as 

S t r i n g  of integers presenting 
the code module numbers t o  define 
the calculational p a t h ,  terminating 
w i t h  a blank entry, limited t o  900 
entries. These numbers and the 
correspondi ng modules are shown in 
Fig. 1. Any member special pro- 
cessor i s  accessed by the number 2 
or others added i n  local application 
by 99. A loop over a substring 
of  two or more code modules i s  

i s  the number of 
defined by a negative entry which - ”% 
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F igu re  2 ( c o n ' t )  

Card Columns Reference Typ ica l  
Number I f o r m a t )  Name En t ry  Use 

p rev ious  e n t r i e s  i nc luded  i n  t h e  
l o o p  and t h e  next e n t r y  i s  t he  
number o f  passes through the  loop; 
a d d i t i o n a l  accesses may be speci f i ed 
i n  t h e  path a f t e r  these two e n t r i e s  
which d e f i n e  t h e  loop. Note t h a t  
user  i n p u t  data must normal ly  be 
processed r e q u i r i n g  t h a t  t h e  i n p u t  
processor o r  a spec ia l  processor o r  
b o t h  be accessed. P r i o r  t o  access- 
i n g  a code module. 
c o n t a i n  as t h e  f i r s t  module t h e  
i n p u t  processor o r  a spec ia l  p ro-  
cessor t o  descr ibe  a bas ic  m u l t i p l e  
case run. Care must be taken i n  t h e  
arrangement o f  t h e  user i n p u t  data 
t o  s a t i s f y  i n p u t  processor and spe- 
c i a l  processor requirements con- 
s i s t e n t  w i t h  these i n s t r u c t i o n s  and 
under r e s t r i c t i o n s  de f ined 
elsewhere. 

A loop may 

(Note: I npu t  t o  the  c o n t r o l  module ends here unless IP7 > 0) 

This i s  a s t r i n g  o f  i n t e r f a c e  data 
f i l e  names presented i n  sets 
( s u b - s t r i  ngs) o f  names f o r  f i v e  
d i f f e r e n t  purposes. Terminat ion o f  
each se t  o f  names i s  w i t h  a blank 8 
column f i e l d  o r  an e n t r y  ' X '  i n  t h e  
l a s t  column o f  a separa t ing  8 
column f i e l d ,  l i m i t e d  t o  72 e n t r i e s  
( 8  cards).  Purposes o f  each o f  t h e  
s e t s  i s  as fo l l ows :  

- Setd Use 

1 Names o f  f i l e s  made a v a i l a b l e  
t o  be used as supp l i ed  from a 
p rev ious  run (normal ly  on 
d i s k ) ,  re fe rence data added t o  
t h e  data f i l e  management t a b l e s  
be fo re  any o the r  a c t i o n  i s  
taken. 



F igu re  2 ( c o n ' t )  

Card 
Number 

(nex t  

Columns Reference Typ ica l  
(Format) Name En t ry  Use 

2e Names o f  f i l e s  t o  be r e t r i e v e d  
f rom t h e  stacked f i l e s  made 
a v a i l a b l e  on a user data set, 
done be fo re  any module access, 
extends t h e  da ta  f i l e  manage- 
ment tab les .  

3f Names o f  e x i s t i n g  f i l e s  ( a f t e r  
any r e t r i e v a l )  f o r  which copies 
a r e  t o  be made, thus  c r e a t i n g  
new and t h e r e f o r e  m u l t i p l e  
ve rs ions  , w i t h  t h e  copies 
becoming t h e  l a t e s t  ve rs ion  
a v a i l a b l e  f o r  use. 

49 Names o f  f i l e s  t o  be stacked on 
a user stack da ta  s e t  a t  wrap- 
up t ime a t  t h e  end o f  a run, 
g e n e r a l l y  requ i  r e s  successful  
comple t ion  and wrap-up by t h e  
c o n t r o l  modul e. 

Names o f  f i l e s  t o  be stacked on 
a user stack da ta  s e t  a f t e r  
each ccess o f  t h e  module num- 
b e r e d l  I p 8  I 

Sh 

- END Normal data b lock  t e r m i n a t o r  card  
r e q u i r e d  

(A31 

(The user i n p u t  data stream cont inues  wi th data as r e q u i r e d  i n  o rder  o f  
access o f  modules r e q u i r i n g  i n p u t  data; g e n e r a l l y  each b lock  o f  data 
r e q u i r e s  a header card  and a t e r m i n a t o r  END card).  

aNon-zero d e f a u l t  values shown f o r  e n t r y  o f  zero. 

bThese f i l e s  a re  CONTRL( l o ) ,  GRUPXS( 11), GEODST( 12), NDXSRF( 13), 
ZNATDN( 14), SEARCH( 15), RSTRTR( 16), RTFLUX( 17), ATFLUX( 18), RZFLUX( 19), 
PWDINT(20), CXSPRR( 30), ISOTXS(31), ISOTXS(32), and FIXSRC(33), where t h e  
numbers i n  paren thes is  a re  t h e  l o g i c a l  u n i t  numbers assigned t o  t h e  f i l e s .  

CNot implemented i n  t h e  e a r l y  version. 
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Footnotes (con ' t ) 

dNote: For t h e  f i r s t  two se ts  o f  f i l e  names, IP12 should u s u a l l y  be 1; 
assignment o f  u n i t  numbers i s  i n  i nc reas ing  o rde r  s t a r t i n g  w i t h  t h e  f i r s t  
s e t  beginning w i t h  u n i t  11 ( u n i t  11-20, then 30-39, then 70+). 

Q A  user stack data se t  may be e i t h e r  a d i s k  p a r t i t i o n e d  data se t  (PDS) or 
a tape. D a t a  d e f i n i t i o n  (DD) cards d e s c r i b i n g  t h e  stack da ta  se ts  must be 
suppl i ed havi  ng speci a1 ddnames . These speci a1 ddnames may be READSTKA, 
RITESTKA, READSTKB, and RITESTKB. The data c o n t r o l  b lock  (DCB) parameter 
o f  t he  DD cards should no t  be included. 

The stack da ta  se t  from which f i l e s  are t o  be r e t r i e v e d  must have t h e  
spec ia l  ddname READSTKA o r  READSTKB, and must con ta in  a l l  f i l e s  l i s t e d .  
R e t r i e v a l  o f  o n l y  one ve rs ion  o f  a f i l e  w i l l  be o f  t h e  f i r s t  f i l e  appear ing 
on t h e  data se t  having t h a t  name, and i t  w i l l  become t h e  l a t e s t  ve rs ion  f o r  
t h e  run (unless a copy i s  made by a d d i t i o n a l  i n s t r u c t i o n s ) .  I f  a f i l e  name 
appears more than once i n  t h e  l i s t ,  then more than one ve rs ion  i s  t o  be 
r e t r i e v e d  and a l l  vers ions  requested must e x i s t  on t h e  stack data set. I f  
t h e  stack data se t  t o  be read has t h e  ddname READSTKA, it i s  assumed t h a t  
t h e  f i r s t  appearance o f  a p a r t i c u l a r  f i l e  on t h e  data se t  i s  t o  be t h e  
l a t e s t  ve rs ion  f o r  t h i s  run, t h e  second appearance o f  t h a t  f i l e  t h e  nex t -  
t o - l a t e s t  version, etc.  (see foo tno te  "g") ,  and t h e  f i l e  vers ions  w i l l  be 
s e t  up i n  t h a t  o rder  f o r  t h e  run. I f  the  stack data se t  t o  be read has the  
ddname READSTKB, then it i s  assumed t h a t  t he  f i r s t  appearance o f  a par -  
t i c u l a r  f i l e  on t h e  data se t  i s  t o  be t h e  o l d e s t  ver ison, t he  second 
appearance o f  t h a t  f i l e  t h e  nex t - to -o ldes t  version, and t h e  l a s t  appearance 
t h e  ve rs ion  (see f o o t n o t e  "h" ) ,  and f i l e  vers ions  w i l l  be se t  up i n  t h a t  
o rde r  f o r  t h e  run. 

P rov i s ion  has been made f o r  r e t r i e v i n g  a p a r t i c u l a r  f i l e .  I f  the  2X 
f i e l d  o f  t he  l i s t  con ta ins  an I2 i n t e g e r  N, then  t h e  Nth appearance o f  t h a t  
f i l e  name (no t  ve rs ion  number) i s  r e t r i e v e d .  Care should be exerc ised i n  
s p e c i f y i n g  t h e  o rde r  o f  appearance o f  f i l e s  t o  be r e t r i e v e d  ( f rom READSTKA 
o r  READSTKB) t o  e f f e c t  t h e  des i red  vers ion  number assoc ia t i on  f o r  t h e  run. 
For  r e t r i e v i n g  f i l e s  from a user stack data set, t h e  DCB parameters f o r  t h e  
1/0 u n i t s  t h a t  w i l l  be w r i t t e n  must be t h e  same as the  DCB parameters o f  
t h e  1/0 u n i t s  from which t h e  f i l e s  were saved on t h e  user stack data set. 

f F i l e s  l i s t e d  here ( l a t e s t  ve rs ion  on ly )  w i l l  be w r i t t e n  on and then read 
f rom t h e  stack da ta  s e t  having t h e  spec ia l  ddname RITESTKA i f  de f ined  i n  
t h e  j o b  c o n t r o l  language (JCL) , thus  des t roy ing  any f i l e s  t h a t  e x i s t e d  on 
t h i s  f i l e .  I f  t h i s  data se t  i s  no t  def ined, then t h e  da ta  s e t  w i t h  the  
ddname READSTKA w i l l  be used. Repeating a name causes another ve rs ion  o f  t h e  
same f i l e  t o  become a v a i l a b l e ,  e tc .  

g F i l e s  l i s t e d  here w i l l  be w r i t t e n  on t h e  stack data se t  w i t h  ddname 
RITESTKA i f  it i s  def ined, o r  READSTKA i f  no t  (see "f" above about 
d e s t r o y i n g  e x i s t i n g  f i l e s ) .  
l i s t ,  a d i f f e r e n t  vers ion  o f  t he  f i l e  must e x i s t  f o r  each appearance of 

I f  a f i l e  name appears more than once i n  t h e  
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Footnotes ( c o n ' t )  

t h a t  name. The l a t e s t  ve rs ion  o f  t h e  f i l e  w i l l  be w r i t t e n  f i r s t ,  t h e  
n e x t - t o - l a t e s t  ve rs ion  w r i t t e n  nex t ,  e t c .  t o r  l a t e r  r e t r i e v a l  o f  f i l e s  
f rom t h i s  data se t ,  it must be redef ined as READSTKA t o  preserve t h e  
c o r r e c t  o rde r ing  o f  vers ion  numbers. 

h F i l e s  l i s t e d  here ( l a t e s t  vers ion  on ly )  w i l l  be w r i t t e n  on t h e  s tack data 
s e t  having ddname RITESTKB i f  i t  i s  def ined,  o r  READSTKB i f  not .  I f  t h i s  
da ta  se t  i s  a d i s k  PDS, the  d i s p o s i t i o n  parameter o f  t he  DD card  must not  
be DISP=NEW ( the  data se t  should have p r e v i o u s l y  been c rea ted) .  I f  IP8>0, 
t h i s  data se t  w i l l  be r e - w r i t t e n  a f t e r  each access o f  t he  module numbered 
IP8 des t roy ing  t h e  f i l e s  p rev ious l y  w r i t t e n .  I f  IP8<0, t h e  f i l e s  w i l l  be 
stacked one a f t e r  t he  other ,  saving a l l  f i l e s .  Note t h a t  i n  t h i s  case, t h e  
o l d e s t  ve rs ion  o f  t h e  f i l e s  i s  w r i t t e n  f i r s t ,  t h e  nex t -o ldes t  ve rs ion  
w r i t t e n  second, etc., and t h e  l a t e s t  ve rs ion  w r i t t e n  l a s t .  Th is  i s  i n  t h e  
reverse  order  t o  t h e  way f i l e s  are w r i t t e n  a t  wrap-up. For l a t e r  r e t r i e v a l  
o f  f i l e s  from t h i s  data set ,  it must be re -de f ined as READSTKB t o  preserve 
t h e  c o r r e c t  o rde r ing  o f  vers ion  s e r s .  

V. INTERFACE DATA FILES 

A. FILES REQUIRED BY THE MODULES 

F igu re  3 shows the  f i l e s  requ i red  by the  modules i n  the computat ion 

system. These f i l e s  a re  l i s t e d  i n  Appendix C. The f i l e  CONTRL i s  unique 

i n  t h a t  it conta ins  g loba l  i n fo rma t ion  about an e n t i r e  run and one record  

o f  c o n t r o l  i n s t r u c t i o n s  t h a t  i s  read by each computat ional  module. The 
a s s o c i a t i o n  between the  name o f  t h i s  record  and t h e  module i s  shown i n  the 
f i g u r e .  The spec ia l  processors DVENTR, DCRSPR, and DUTLIN w r i t e  a record  

on the  CONTRL f i l e  (see SPECIAL PROCESSORS below). 

F igu re  3. I n t e r f a c e  Data F i l e s  Required 

Name o f  Requi red  Wr i t t en  
Record i n  on on 

Module Number F i  1 e CONTRL Required Opt ion Opt ion Reference 

CONTROL PRO1 NS 
DVR I NS 

I N P U T  PROCESSOR 1 (Any) (Any) 138 

FILE EDITOR 3 FPRINT (Any) 1 ,a 
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F i g u r e  3. ( c o n ' t )  

Name as Requi red  Wr i t t en  
R e c o r d  i n  on on 

M o d u l e  Number  F i l e  CONTRL R e q u i r e d  Opt ion Option R e f e r e n c e  

CROSS SECTION 
PROCESSOR 

VENTURE 
NEUTRONICS 

VALE NEUTRONICS 

REACTION RATE 

CONTROL ROD 
POSIT IONING 

EXPOSURE 

PERTURBATION 

FUEL MANAGEMENT 
and ECONOMICS 

6 

7 

8 

9 

1 2  

13 

15 

19 

XCPINS CSXPRR GRUPXS GRUPXS 
I SOTXS I SOTXS 

DTNI  NS GEODST RTFLUX RTFLUX" 
NDXSRF ATFLUX ATFLUX 
ZNATDN RZFLUX RZFLUX 
GRUPXS FIXSRC FIXSRC 

RSTRTR RSTRTR 
SEARCH PWDINT 
ZNTEMP PERTUB 

F I SSOR 
ZNPOWD 
GEODST 

Sames as VENTURE except TRIGOM i s  
requ i red  i n s t e a d  o f  GEODST 

RRT I NS NDXSRF G E O D S T ~  
ZNATDN TRIG OM^ 
GRUPXS ZNTEMP 
RZFLUX PERTUB 

ROD I N S  RODSET ZN ATD N~ 
GEODST Y NATDN 
NDXSRF 
ZNATDN 
Y N A T D N ~  

EXP I N S  EXPOSE PTATDN PTATDN 
NDXSRF ZNTEMP QNATDN 
ZNATDN G E O D S T ~  ZNATDN 
GRUPXS TRIG OM^ ZNPOWD 
RZFLUX EXPOHT EXPOHT" 

CFH I ST CFH I ST" 
RTFLUX 

PER I NS GEODST PERTUB PERTUB 
NDXSRF RTFLUX 
ZNATDN ATFLUX 
GRUPXS ZNTEMP 

DLAY X S ~  

REFINS REFUEL MASBAL MASBAL 
NDXSRF FNATDN 
ZNATDN QNATDN 

2 

2 

10 

2 

6 

3 

5 

11 
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Figure 3 ( c o n ' t )  

Name as Requi red  W r i t t e n  
Record i n  an an 

Module Number F i l e  CONTRL Required Option Option Reference 

THERMAL 
HY DRAU L I CS 20 PBL I N S  

DVENTR 2 D T N I  NS 

DCRSPR 

DUTL I N  

DCMACR 

DMISLY 

DENMAN 

2 XCPINS 

2 (Any 1 
2 

99 

99 

aMay be created i f  i t  does not  e x i s t  

b W i l l  be used i f  i t  e x i s t s  

'Always w r i t t e n  
d W i l l  be created i f  it does not e x i s t  

B. THE FILE 'CONTRL' 

12 

GEODSTC 4 
NDXSRFC 
Z N A T D N ~  
SEARCH 

CXSPRRC 4 

4 

4 

RTFLUX RTFLUX 4 
ATFLUX ATFLUX 
GEODST GEODST 

NDXSRF NDXSRF 4 
ZNATDN ZNATDN 
QNATDN SEARCH 

F igure C. l  descr ibes the f i l e  'CONTRL' w i t h  g lobal  i n fo rma t ion  

records and a record o f  i n fo rma t ion  f o r  each computational module. 

Each t r u e  member computational module reads i t s  record o f  i n s t r u c t i o n s  

f rom t h i s  f i l e  each t ime i t  i s  accessed and many o f  them a l s o  use t h e  

g loba l  data. Revised i n s t r u c t i o n s  may be suppl ied us ing t h e  specia l  

processor DUTLIN a t  any predetermined p o i n t  along the  c a l c u l a t i o n a l  

pa th  (between module access).a 
problem, f o r  example, it would be normal p r a c t i c e  t o  i n s t r u c t  t he  

Thus i n  s o l v i n g  t h e  dominant harmonics 

a This f i l e  i s  created i n i t i a l l y  by the c o n t r o l  module and genera l l y  
t h e  i n d i v i d u a l  records f o r  t he  modules are added by the  spec ia l  i n p u t  
modules . 
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VENTURE neut ron ics  module t o  so lve  t h e  regu la r  and a d j o i n t  problems f o r  a 
re ference s ta te ,  and then prov ide  rev ised i n s t r u c t i o n  ( v i a  DUTLIN) f o r  a 
second access o f  VENTURE t o  so lve t h e  dominant harmonic problem. 

F igu re  C.2 presents a correspondence l i s t  o f  data from t h e  VENTURE 

neut ron ics  record DTNINS and t h e  specia l  processor DVENTR i n p u t  sec- 

t i o n s  001 and 002 (see Sect ion VI11 below), which w r i t e s  t h i s  record on 
CONTRL. Some o f  t h e  data have not  y e t  been de f ined leav ing  it 

a v a i l a b l e  f o r  f u t u r e  use. 

C. STANDARD FILES 

Figure C.3 l i s t s  the  standard i n te r face  data f i les .8  These are  the 
f i l e s  ISOTXS, GRUPXS, GEODST, NDXSRF, ZNATDN, RTFLUX, ATFLUX, RZFLUX, 

FIXSRC, SEARCH, DLAYXS, PWDINT, CXSPRR, and FPRINT. The f i l e s  RTFLUX, 

ATFLUX, RZFLUX, FIXSRC, and SEARCH have been a l t e r e d  as i n d i c a t e d  by 

an a s t e r i s k  dash (*-) a t  t h e  end o f  t h e  card. 

D. NEWLY DEFINED FILES 

The f i l e s  t h a t  have been de f ined l o c a l l y  expanding t h e  se t  are 

shown i n  F igure C.4. These are t h e  f i l e s  EXPOSE, EXPOHT, CFHIST, 

PTATDN, QNATDN, INTEMP, ZNPOWD, PERTUB, FISSOR, RODSET, RSTRTR, REFULE, 

TRIGOM, MASBAL, and REFUEL. Not l i s t e d  are t h e  f i l e s  XNATDN, YNATDN, 

and FNATDN which are i d e n t i c a l  t o  ZNATDN except f o r  t h e  f i l e  names. 

E. FILE VERSION NUMBERS 

C l a r i f i c a t i o n  i s  o f f e r e d  here about i n t e r f a c e  data f i l e  vers ion  

numbers as seen by t h e  f i l e  management system. A t  t h e  s t a r t  o f  

execut ion,  t h e  f i l e  management records are a l l  i n i t i a l i z e d  a t  zero 
ve rs ion  numbers. I f  a f i l e  i s  supp l ied  (and t h e  system i s  informed 

about t h i s  v i a  t h e  c o n t r o l  module i n s t r u c t i o n s ) ,  i t  becomes vers ion  1 
regard less o f  what i s  w r i t t e n  on t h e  f i l e .  I f  two vers ions are 

suppl ied,  they are assigned vers ion  numbers 1 and 2 i n  the  i nc reas ing  

o rde r  o f  t h e  l o g i c a l  u n i t  number. Note t h a t  these l o g i c a l  u n i t  num- 

bers  are a r b i t r a r i l y  assigned i n  inc reas ing  order  s t a r t i n g  from t h e  
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l a r g e s t  known number reserved. The ac tua l  numbers must be c o n s i s t e n t  

w i t h  what w i l l  be assigned. I f  a f i l e  i s  generated by a spec ia l  I npu t  

Data Processor be fore  any c a l c u l a t i o n s  are  made, i t  normal ly  i s  

v e r s i o n  1; however, i f  N f i l e s  were supp l i ed  and t h i s  i s  known t o  t h e  

Cont ro l  Module, w r i t i n g  another one c rea tes  vers ion  N ( r e p l a c i n g  t h e  

Nth one supp l ied) ,  except where spec ia l  p r o v i s i o n  has been made o the r -  

wise and t h e  o p t i o n  i s  exerc ised t o  generate a new N + 1 version. 

Such i s  no t  poss ib le  w i t h  most o f  t h e  spec ia l  I npu t  Data Processors, 

as they  genera l l y  des t roy  t h e  l a t e s t  ve rs ion  o f  any f i l e  

( i f  it e x i s t s ) .  To supply one and c r e a t e  y e t  another ve rs ion  w i t h  a 

speci a1 Inpu t  Data Processor woul d requ i  r e  supp ly ing  two i n i  t i  a1 l y  , 
and t h e  second cou ld  be a dummy, bu t  i t  must c o n t a i n  t h e  c o r r e c t  f i l e  

name. The Cont ro l  Module must be t o l d  t h e r e  are  two, and i t  checks 

f o r  agreement w i t h  names i n  t h e  f i l e s  as a q u a l i t y  assurance step, and 

then t h e  second one would be r e w r i t t e n  by the  spec ia l  I npu t  Data 

Processor. (Here t h e  copying c a p a b i l i t y  w i t h i n  t h e  Cont ro l  Module i s  

e s p e c i a l l y  use fu l  t o  c rea te  e x t r a  copies.) 

be vers ions  1 and 2, ve rs ion  1 be ing  t h e  f i r s t  one supp l i ed  hav ing  t h e  

lowest  ve rs ion  number. Note t h a t  on l y  f i l e s  which become assigned 

l o g i c a l  u n i t  numbers fo r  which spec ia l  j o b  c o n t r o l  i n s t r u c t i o n s  are  

p rov ided  f o r  t h e  computer run can be made a v a i l a b l e  from a prev ious  

c a l c u l a t i o n  ( o r  by spec ia l  genera t ion) ,  and then these w i l l  be 

a v a i l a b l e  a t  t he  end o f  t he  run. Often t h e  o r i g i n a l  data f i l e  

supp l i ed  o r  i n i t i a l l y  generated w i l l  be w r i t t e n  over, des t roy ing  t h e  

i n i t i a l  contents.  Such a c t i o n  by the  codes i n  t h i s  system i s  
necessary t o  avo id  u n c o n t r o l l e d  p r o l i f e r a t i o n  when g loba l  problems are 

so lved i n v o l v i n g  t h e  genera t ion  o f  many f i l e s ,  o f t e n  many vers ions  o f  

a f i l e  having a common name. 

The two f i l e s  would then 

Most o f  t he  codes i n  t h i s  system read t h e  l a t e s t  ve rs ion  ( ve rs ion  

hav ing  t h e  h ighes t  vers ion  number assigned i n  t h e  i n t e r n a l  f i l e  management 
t a b l e s )  o f  any f i l e .  

by  user o p t i o n  i n  some cases, e s p e c i a l l y  where two vers ions  are 
r e q u i r e d  f o r  a c a l c u l a t i o n ,  bu t  t h i s  can be done o n l y  i f  the  l a t e s t  

v e r s i o n  N and t h e  next t o  l a t e s t  vers ion  N - 1  e x i s t  and are  so :abeled 

The n e x t - t o - l a t e s t  ve rs ion  may be read on demand 
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i n  t he  f i l e  management tab les .  

a ve rs ion  1 f i l e  as i n i t i a l  s ta te ,  i. e. t h e  n u c l i d e  concentrat ions,  

and t h i s  ve rs ion  may be used a t  a l a t e r  p o i n t  i n  t h e  c a l c u l a t i o n .  

some ins tances  a copy i s  made of a f i l e  and i t  i s  assigned a new iden-  

t i f i c a t i o n  name t o  a l l o w  recovery of data a t  a l a t e r  p o i n t  i n  a 

c a l  c u l  a t  i on. 

Special  importance may be at tached t o  

I n  

Consider a f i l e  used t o  i n t e r f a c e  data d u r i n g  a c a l c u l a t i o n .  

f i r s t  f i l e  w i l l  be ve rs ion  1. A second f i l e  w i t h  the  same name may 

be ve rs ion  2 i f  w r i t t e n  on a d i f f e r e n t  u n i t ,  bu t  u s u a l l y  i t  w i l l  be 

w r i t t e n  over t h e  f i r s t  f i l e  l e a v i n g  o n l y  a ve rs ion  1 f i l e  i n  t h e  se t  

and i n  the  f i l e  management tab les .  

The d e f a u l t  o p t i o n  f o r  w r i t i n g  most f i l e s  i n  most o f  t he  com- 

p u t a t i o n  Modules i n  t h i s  code system i s  t o  w r i t e  over t h e  e x i s t i n g  l a t e s t  

vers ion .  Special  Processors w i t h  few except ions w r i t e  over t h e  

e x i s t i n g  f i l e  w i thou t  i nc reas ing  t h e  ve rs ion  number. The user i s  
r e f e r r e d  t o  speci f i c documentat i on. 

The 

When t h e  neu t ron i cs  code does a c r i t i c a l i t y  search on n u c l i d e  

dens i t y ,  i t  always leaves i n t a c t  t he  a v a i l a b l e  l a t e s t  ve rs ion  N and 

w r i t e s  a new vers ion  N + l  o f  the  n u c l i d e  concent ra t ions  f i l e ,  ZNATDN. 

I f  on ly  one f i l e  ex i s ted ,  t h e r e  now become two vers ions  N and N + 1 .  I f  

t h e r e  were more than one i n  t h e  system, the  vers ion  N - 1  i s  de le ted  and 

t h e  new f i l e  ve rs ion  N t l  i s  w r i t t e n  l e a v i n g  versions N + l  and N, and 

any lower ve rs ion  numbers e x i s t i n g .  The new vers ion  N + l  would be 

l o c a t e d  where t h e  o l d  N - 1  was i f  i t  ex is ted ,  unless a u n i t  w i t h  a 

lower  l o g i c a l  number i n  the  set reserved f o r  i n t e r f a c e  f i l e  i s  
a v a i l a b l e  (no t  rev i sed ) .  I f  a dimension search i s  done, new versions 

o f  bo th  the  geometry f i l e  GEODST and t h e  n u c l i d e  concent ra t ion ,  cross 
s e c t i o n  re fe renc ing  f i l e  N D X S R F  are always w r i t t e n  on new l o g i c a l  

u n i t s ,  extending t h e  conten ts  o f  t h e  f i l e  management t a b l e s  wh i l e  p re-  

s e r v i n g  t h e  o r i g i n a l  data. 

The f o l l o w i n g  ac t i ons  are taken by the  c o n t r o l  rod p o s i t i o n i n g  

RODMOD code. For t h e  re fe rence data, YNATDN genera t ion  by request 

always produces a ve rs ion  N t 1  given an e x i s t i n g  l a t e s t  vers ion  N ,  and 

d e l e t i o n  de le tes  vers ion  N. F i l e  Z N A T D N  genera t ion  always produces a 
v e r s i o n  N g iven an e x i s t i n g  l a t e s t  vers ion  N. F i l e  GEODST generat ion 

always produces a vers ion  N + 1 .  
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F. COMMENTS ABOUT THE FILES 

The  fo l lowing  comments a r e  o f f e red  about the d a t a  con ten t s  of 
i n t e r f a c e  d a t a  f i l es  regard ing  f i l e  processing and da ta  use. 

NSBLOK - the s c a t t e r i n g  blocking f a c t o r  must be evenly 
d i v i s i b l e  i n t o  NGROUP. 
JBAND - the s c a t t e r i n g  band width must be g r e a t e r  than  0. 
I J J  - the s c a t t e r i n g  in-group term must f a l l  w i t h i n  t h e  
band. Combinations of JBAND and I J J  which  cause f i c t i t u o u s  
t r a n s f e r s  f o r  a given group a r e  no t  allowed. 
LTRN - must be g r e a t e r  than 0 and (MAXORD + 1. 
LTOT - must be g r e a t e r  than 0 and (MAXORD + 1 f o r  the P i  
c a l c u l  a t i  on. 
Group-to-group f i s s i o n  s p e c t r a  a r e  not allowed. 

NSBLOK - the s c a t t e r i n g  blocking f a c t o r  must be evenly d i v i -  
s i b l e  i n t o  NISO. 
JBAND - same a s  ISOTXS. 
I J J  - same a s  ISOTXS. 
Group-to-group f i s s i o n  s p e c t r a  a r e  not allowed. 
The t o t a l  s c a t t e r i n g  a r r a y s  must be present. 

IGOM - the fol lowing geometries a r e  not implemented 
0 - poin t .  
11 - Re 
12 - R e Z  
13 - Rea 
16 - O R a  

Tri agonal geometry opt ions  assume equi 1 a t e r a l  t r i  angl es 
Hexagonal geometry opt ions  assume r e g u l a r  hexagons. 
Boundary i n d i c a t o r s  f o r  r epea t ing  cond i t ions .  
IMB1 = 3 f i r s t  boundary of dimension 1 may repea t  w i t h  

second boundary of dimension 1. 
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3) 

4 )  

5) 

SEARCH 
1) 

IMB2 = 4 second boundary of dimension 1 may repea t  w i t h  
second boundary of dimension 2 (XY,XYZ,T,TZ only - 
mesh must be consistent f o r  r o t a t i o n ) .  

IMB2 = 5 second boundary of dimension 1 may repea t  w i t h  
i t se l f  inverted (XY,XYZ,T,TZ only - mesh must be 
c o n s i s t e n t  f o r  r o t a t i o n ) .  

Boundary cons t an t s  
Defaul t  cons tan ts :  
0.4692 
1.0 + 30 f o r  zero f lux .  
0 00 f o r  r e f l e c t e d .  
If boundary cons t an t s  a r e  s u p p l i e d ,  no check i s  made t o  
a s s u r e  cons is tency  w i t h  boundary i n d i c a t o r s .  
NTRIAG - t r i a g o n a l  geometry opt ions  2 ,  3, and 4 are not 
i mpl emented. 
VOLR - the region volumes a r e  not requi red  except  for use i n  
the  r e a c t i o n  r a t e  module. 

for  ex t r apo la t ed  and i n t e r n a l  . 

NON,  HNNAME, HANAME and NCLN must be the same a s  NISO, 
HISONM, HABSID and KBR, r e spec t ive ly ,  on GRUPXS. 
NZONE - must be the same a s  NZONE on GEODST. 
VOLZ - the zone volumes a r e  not requi red  except for use i n  
t he  reac t ion  r a t e  module. However, a c a s e  having subzones 
must have both the zone volumes and subzone volumes defined. 
ATWT - is  not used, atomic weights  a r e  always obtained from 
G RUPXS . 
NTZSZ - must be the same as NZONE + NXZ on NDXSRF. 
NBLKAD - the dens i ty  blocking f a c t o r  must be evenly d i v i -  
s ible  i n t o  NTZSZ. 

For concent ra t ion  searches - nuc l ide  names i n  search  da ta  
n o t  appearing i n  GRUPXS (NDXSRF) or are not ass igned t o  t h e  
zone ( s )  specified will be e l imina ted  from the calculation. 
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2) 

F I XSRC 

For d i  mens i on 

have t h e  same 

searches - N C I N T I ,  NCINTJ, and NCINTK must 

values as the  same parameters on GEODST. 

D i s t r i b u t e d  sources f o r  IDIST.EQ. l  and NDCOMP.GT.1 w i l l  

cause t e r m i n a t i o n  . 
Surface sources capabi 1 i t y  has not  been used. 

V I .  INPUT DATA PROCESSOR 

i n p u t  data processor i n  t h i s  system was developed a t  LASL8 t o  

produce i n t e r f a c e  data f i l e s  d i r e c t l y  from user i npu t .  

m o d i f i e d  l o c a l l y  f o r  use on an IBM computer and t o  extend i t s  

c a p a b i l i t y .  Add i t i ona l  work on i t  i s  a n t i c i p a t e d  t o  produce data 

f i l e s  from user i n p u t  i n s t r u c t i o n s  o r i e n t e d  toward requirements 

f o r  t y p i c a l  problems w i t h  de-emphasis on the  ac tua l  i n t e r f a c e  data 

f i l e  c h a r a c t e r i s t i c s .  Add i t i ona l  c a p a b i l i t y  cont inues t o  be i n c o r -  

pora ted  t o  produce new f i l e s  needed by new code modules. The i n p u t  

processor  i s  r e f e r r e d  t o  i n  some c i r c l e s  as the  ' s tandard  user i n p u t  

processor  ' . 

It has been 

The 
da ta  : 

1. 
2. 

3 .  

4. 

f o l l o w i n g  general comments are o f f e r e d  on t h e  user i n p u t  

I npu t  f o r  t h e  c o n t r o l  module must come f i r s t ,  

Requirements o f  the  spec ia l  processors must be met w i t h i n  

t h e  c o n s t r a i n t s  o f  t h e i r  ac t i ons  and t h e  ac t i ons  o f  the  

i n p u t  processor when i t  i s  used, 

Care must be exerc ised t o  s a t i s f y  the  requirements of the  
computat ional  code nodules, so t h a t  des i red  ac t i ons  are 

taken regard ing  the  reference t a b l e s  o f  t he  i n t e r f a c e  data 

f i l e s  and assigned l o g i c a l  u n i t  numbers, 

A header card  must precede the  b lock o f  i n p u t  data f o r  t h e  

i n p u t  processor;  an i d e n t i f y i n g  note may be pu t  on t h i s  card  

s ince  t h e  contents  are no t  used f o r  c o n t r o l .  

Q u i t e  genera l l y  it i s  assumed t h a t  spec ia l  processors use t h e  

f i l e  management t a b l e s  t o  determine t h e  l o g i c a l  u n i t  numbers asso- 

c i a t e d  w i th  t h e  f i l e  names and generate t h e  f i l e s  w i thou t  a l t e r i n g  

** wp 
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these tab les ,  except t o  add new f i l e s .  

f a i r l y .  However, it i s  probable t h a t  some which d o n ' t  w i l l  come i n t o  

use, and t h e i r  use must be c a r e f u l l y  r e s t r i c t e d .  Any s p e c i f i c  spec ia l  
processor can be used fo r  some func t i on ,  bu t  a code module may c a r r y  

o u t  i t s  assigned task  a f t e r  t h i s  p o i n t  on l y  i f  t h e  a c t i o n s  taken a l l o w  

cont inued communication o f  c o n s i s t e n t  data about t h e  i n t e r f a c e  data 

f i l e s .  General ly i t  i s  p o s s i b l e  t o  use a spec ia l  processor a t  t h e  

s t a r t  o f  a run or  a t  t h e  end o f  a run success fu l l y .  Special  pro- 

cessors a re  i d e n t i f i e d  by t h e  header record  (see SPECIAL PROCESSORS 

below) o f  a b lock  o f  data i n  t h e  user i n p u t  data f i l e  and access o f  a 

spec ia l  processor i s  i n d i c a t e d  by t h e  number 2 i n  t h e  c a l c u l a t i o n a l  

p a t h  presented t o  t h e  c o n t r o l  module; successive e n t r i e s  t o  spec ia l  

processors may be requ i red  i n  a path desc r ip t i on .  It may be p r a c t i c a l  

t o  use t h e  i n p u t  processor a f t e r  i n i t i a l  use o f  one or  more o f  those 

spec ia l  processors which generate i n t e r f a c e  data f i l e s  from user 

i n p u t  .a 

t i o n a l  path where re fe rence i s  made t o  module 1. As implemented, t he  

i n p u t  processor generates data f i l e s  as fo l lows w i t h  a OV f l a g  i n  

f r o n t  o f  t h e  f i l e  name: 

Thus they p lay  t h e  game 

The i n p u t  processor i s  summoned a t  each p o i n t  i n  t h e  c a l c u l a -  

1. I f  t h e  f i l e  i s  i n  t h e  tab les ,  t he  u n i t  number associated 

w i t h  t h e  l a t e s t  ve rs ion  number i s  w r i t t e n  des t roy ing  i t s  o l d  

conten ts .  

2. I f  t h e  f i l e  name i s  no t  i n  t h e  tab le ,  i t  i s  added and asso- 

c i a t e d  w i t h  t h e  next h ighe r  u n i t  number i n  t h e  al lowed se t ,  

and t h e  new f i l e  i s  w r i t t e n .  
3. I f  a f i l e  by t h i s  name was a l ready  generated i n  t h i s  access 

t o  t h e  i n p u t  processor, a new one and an assoc ia ted  nex t  

h i g h e r  vers ion  number a re  added t o  t h e  tab le ,  and a new f i l e  

i s w r i t t e n .  
A 99V f l a g  i n  f r o n t  o f  t he  f i l e  name fo rces  a new f i l e  t o  be 

c rea ted  as a spec ia l  o p t i o n  implemented l o c a l l y .  

a For example DVENTR (see SPECIAL PROCESSORS below) might be used t o  c rea te  
t h e  f i l e s  NDXSRF, ZNATDN, and t h e  f i l e  GEODST w i t h  s imple ( s l a b )  geometry. 
Then t h e  i n p u t  processor may be used t o  c r e a t e  a new GEODST w i t h  t h e  
d e s i r e d  geometry, i.e. t rangu lar -Z ,  which i n  some cases i s  eas ie r  t o  
generate us ing  t h e  i n p u t  processor than us ing  DEVNTR. 
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The i n p u t  processor has the  c a p a b i l i t y  t o  update an e x i s t i n g  

f i l e ,  use fu l  c a p a b i l i t y  no t  e x t e n s i v e l y  t e s t e d  l o c a l l y .  Care must be 

taken t o  count REAL*8 words as double e n t r i e s ,  as when A6 names are 

invo lved,  on s h o r t  word machines. 

poss ib le ,  b u t  compl icated changes, as f o r  data records i n  a loop 

s t r u c t u r e ,  r e q u i r e  spec ia l  cons ide ra t i on ;  t h e r e  are  r a t h e r  severe 

l i m i t a t i o n s  such as the  f a c t  t h a t  record  l eng ths  cannot be changed. 

Thus we g e n e r a l l y  recommend aga ins t  updat ing  w i t h  new data l a c k i n g  

e x p l i c i t  d e s c r i p t i o n  o f  t h e  c o n s t r a i n t s ,  o r  o n l y  w i t h  c a r e f u l  t e s t i n g  

p r i o r  t o  c o s t l y  c a l c u l a t i o n s .  

t h e  i n p u t  processor t o  emphasize user cons idera t ions ,  i s  presented 

below. 

Problem. A l i s t  o f  t he  f i l e s  which can now be generated i s  given i n  

F i g u r e  4. 

We cons ider  t h a t  s imple changes are  

A general d i scuss ion  about t h e  user i n p u t  data requirements f o r  

Example use o f  t h e  i n p u t  processor i s  shown under Super Sample 

F igu re  4. F i l e s  Which Can be Generated 
By t h e  I n p u t  Processor 

F i l e  Name D e s c r i p t i o n  
Capabi 1 i t y  E d i t  

Tested C a p a b i l i t y  

I SOTXS 

DLAYXS 

BRKOXS 

GRUPXS 

I SOGXS 

GEODST 

TRIGOM 

NDXSRF 

Z NATDN 

SEARCH 

SNCONS 

F I X S R C  

Nucl ide-ordered cross sections 

Delayed neutron data 
Bondarenko data 

Group-ordered cross sec t i ons  

Gamma reac t i on ,  t r a n s p o r t  data 

Geometry desc r i  p t  i on 

Geometry d e s c r i p t i o n  (mesh edge 

t ri ang les)  

Nucl i d e  re fe renc ing  

Nuc l ide  concent ra t ions  

C r i t i c a l i t y  search data 
Sn cosines, quadratures 

F ixed source 

X 

X 

X 

X 

X 

No 

X 

X 

X 

X 

X 



25 

F igure  4 ( c o n ' t )  

C a p a b i l i t y  E d i t  
F i l e  Name Descr i  p t  i on Tested C a p a b i l i t y  

R TFLUX 

A TFLUX 

R AFLUX 

AAFLUX 

RZFLUX 

R CURNT 
ACURNT 

PWD I NT 

CONTRL 

CXSPRR 
P ERTUB 

F ISSOR 

EXPOSE 

ZCONCA 

RODSET 

FPRINT 

Z NT EMP 

Z NPOWD 

E XPOHT 

P TATDN 

REFUEL 

Regular t o t a l  p o i n t  f l u x  

A d j o i n t  t o t a l  p o i n t  f l u x  

Regul a r  angular  f l u x  

Ad j o i  n t  angul a r  f l u x  

Regular t o t a l  zone f l u x  

Regul a r  c u r r e n t  
A d j o i n t  c u r r e n t  

Po in t  power d e n s i t y  

Computation module c o n t r o l  records 

Cross s e c t i o n  process ing data 
Forward, a d j o i n t  i n t e g r a l s  

F i s s i o n  source 

Exposure data 

Local nucl  i de concent r a t i o n s  

Contro l  rod  p o s i t i o n i n g  data 

F i l e  e d i t o r  i n s t r u c t i o n s  

Zone temperatures 

Zone power d e n s i t y  
Exposure h i  s t o r y  

Po in t  nuc l i de  concen t ra t i ons  
Fuel Management Speci f i c a t i  ons 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

No 

No 

No 

No 

No 

No 
No 
No 
No 

The pr imary f u n c t i o n  of t h e  i n p u t  processor i s  t o  c rea te  i n t e r -  
face f i l e s  e n t i r e l y  f rom card  input .  

f r o m  cards as f ree- fo rmat  data b locked by f i l e  record. 

s p e c i f i c a t i o n s  are the  i n p u t  s p e c i f i c a t i o n s .  

The card format s p e c i f i c a t i o n s  d e f i n e  r u l e s  f o r  e n t e r i n g  data on 
cards.  The card format i s  f ree  form i n  t h e  sense t h a t  data i tems may 

be entered f r e e l y  on a card w i thou t  regard t o  card columns. However, 

c e r t a i n  r u l e s  f o r  o rde r ing  data i n t o  groups and e n t e r i n g  data on cards 

a r e  spec i f ied .  

The data can be read d i r e c t l y  

I n t e r f a c e  f i l e  
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The card  format has two d i s t i n c t  ca tegor ies  f o r  e n t r i e s  on a 

card. These are  (a)  t h e  f i l e  and record  c o n t r o l  words, and (b)  t h e  

datum f i e l d  f o r  t he  ac tua l  data i tems t o  be loaded i n t o  a given array.  

The r u l e s  governing usage o f  these e n t r i e s  are given below. 

A. FILE AND RECORD CONTROL CARDS FOR INPUT PROCESSOR 

There are  f o u r  types o f  c o n t r o l  cards governing t h e  i n p u t  o f  data 

which are  addressed i n  t h e  f o l  1 owing d i  scussi  on. 

1. F i l e  Cont ro l  Cards - nV FILEID 

The unsigned i n t e g e r  n immediately fo l lowed by t h e  cha rac te r  V 

denotes t h a t  ve rs ion  n o f  t he  f i l e  named FILEID i s  t o  be o v e r l a i d  by 

t h e  data on t h e  cards t h a t  f o l l o w  the  nV card. I f  n=O the  f i l e  

FILEID i s  t o  be c rea ted  e n t i r e l y  from t h e  cards t h a t  f o l l o w ,  

des t roy ing  an o l d  f i l e  i f  one e x i s t s .  If n i s  9 9 ,  a new f i l e  i s  

created. Data o r  comments f o l l o w i n g  nV FILEID on the  f i l e  c o n t r o l  

c a r d  are  ignored. When t h e  data fo r  two f i l e s  having t h e  same name 

a r e  supp l i ed  i n  a b lock ,  each w i t h  a OV c o n t r o l  f i e l d ,  an e x i s t i n g  o l d  

f i l e  ( t h e  l a t e s t  ve rs ion )  w i l l  always be r e w r i t t e n  w i t h  the  f i r s t  se t  

o f  data and second se t  c rea tes  the  new f i l e  w i t h  a next h ighe r  vers ion  

number. 

A f i l e  c o n t r o l  card  i s  t he  f i r s t  card  read by the  processor. 

Processing o f  t h e  named f i l e  cont inues  u n t i l  a new f i l e  c o n t r o l  card  

o r  a STOP card (see below) i s  encountered. Any number of f i l e s  may be 

processed i n  any order. 
As c u r r e n t l y  implemented, when n=O, t h e  l a t e s t  vers ion  o f  t he  

f i l e ,  i f  known by t h e  f i l e  management system t o  e x i s t ,  w i l l  be 
r e w r i t t e n ;  o therw ise  a new f i l e  w i l l  be c rea ted  w i t h  a vers ion  number 

one h ighe r  than t h e  h ighes t  number found, ve rs ion  one if t h e r e  i s  no 

e n t r y  o f  t h a t  name i n  t h e  tab les .  When t h e  ove r lay  o p t i o n  (n g rea ter  

t han  0) i s  used, t h e  o l d  f i l e  i s  purged and i s  no t  a v a i l a b l e  f o r  

f u r t h e r  use, and t h e  new f i l e  has the  ve rs ion  number of t he  o l d  one, 

b u t  i t  i s  placed on a new l o g i c a l  u n i t .  
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2. Record Type Control Card - mD 

character ' I D "  denotes a "Datal' card,  The f i r s t  word on a card 
following a f i l e  control card must be an mD. Thereafter, if a card is  
encountered without the f i r s t  word being an identifier,  then the las t  
read identifier i s  used. The da ta  on th i s  card may be integer, 
floating point, Hollerith, etc., with any mixture being possible, b u t  
the actual requirements set out i n  the d a t a  specificaitons for the 
specific f i l e  must be satisfied. 

interface f i l e  specifications. 
cations i s  assigned a specific record type. The record types are num- 
bered consecutively beginning with the f irst  record following the f i l e  
identification record. Data for the f i l e  identification record are 
supplied on the f i l e  identifier card, identifying the record type of 
the da ta  following. 
f i l e ,  mD must precede each repetition of the l i s t .  
cations the defined ordering of records i s  followed; records t o  be 
l e f t  intact may be skipped as desired. Skipped records are copied 
unmodified from the reference f i l e  onto the new f i l e .  For the overlay 
op t ion ,  any parameter t h a t  controls the length or number of records i n  
the f i l e  may not  be changed. 

An unsigned integer immediately followed by the alphabetic 

The mD are associated with the record types appearing in the 
Each unique d a t a  l i s t  i n  the specifi- 

If the l i s t  for record type m i s  repeated in the 
In  overlay appli- 

3 .  STOP Card 

f i r s t  entry i s  encountered. 
I n p u t  processing i s  terminated when a card containing STOP as the 

4. FLAG Card 
This i s  a new opt ion  card t h a t  can be used t o  change the normal 

Cards o f  input unit number and/or  control the card image printout. 
the form 

can be inserted anywhere i n  the i n p u t  stream (preferably before OV 

cards). 
processor. IUNIT, IPRINT, ISTART, and IEND are integers. IUNIT 

FLAG IUNIT IPRINT ISTART IEND 

FLAG i s  a keyword identifying the special instructions t o  the 
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i d e n t i f i e s  a secondary u n i t  from which the  i n p u t  processor w i l l  imme- 

d i a t e l y  begin processing. Processing on the  secondary u n i t  cont inues 

u n t i l  a STOP card (no a d d i t i o n a l  cards w i l l  be processed) o r  end-of-  

f i l e  (process ing w i l l  then r e v e r t  t o  the  normal i n p u t  u n i t )  i s  

encountered. A zero value f o r  I U N I T  i n s t r u c t s  the  processor t o  con- 

t i n u e  on the  normal i n p u t  u n i t .  I P R I N T  c o n t r o l s  card  image p r i n t i n g .  

I f  I P R I N T  i s  zero, a l l  card images w i l l  be p r i n t e d .  I f  I P R I N T  i s  one, 

no card images w i l l  be p r i n ted .  I f  I P R I N T  i s  two, on l y  the  cards 

between and i n c l u d i n g  the  nubmers s p e c i f i e d  by ISTART and IEND w i l l  be 

p r i n t e d .  For example, t he  card 
FLAG 90 2 1 4000 

s p e c i f i e s  t h a t  card  images w i l l  be read from l o g i c a l  u n i t  90 and t h a t  

o n l y  cards 1 through 4000 w i l l  be p r i n t e d .  

6. DATA FIELDS 

The data f i e l d  conta ins  words which may be data a long w i t h  

c o n t r o l  parameters and a l lowed comments. This  sec t i on  descr ibes the  

a l l owab le  data forms, the  s t r u c t u r e  o f  data e n t r i e s  and t h e  var ious  

c o n t r o l  op t ions  a v a i l a b l e  t o  s i m p l i f y  data e n t r i e s .  

1. A l lowab le  Data Forms 

The a l l owab le  data forms are i n tege rs ,  s i n g l e  p r e c i s i o n  f l o a t i n g  

For f i l e s  c o n t a i n i n g  double p r e c i s i o n  

p o i n t  numbers, and H o l l e r i t h  words. Any combinat ion o f  these forms i s  

a l lowed w i t h i n  the  data f i e l d .  

numbers, each number i s  f i r s t  cons t ruc ted  i n  s i n g l e  p r e c i s i o n  on a 

s h o r t  word machine and then converted t o  a double word f o r  t he  f i l e .  
When t h e  over lay  op t i on  i s  used, a double p r e c i s i o n  number i s  con- 

v e r t e d  t o  s i n g l e  p r e c i s i o n  be fore  over lay  occurs. 

reconvers ion i s  done t o  double p r e c i s i o n  f o r  t h e  f i l e .  Card i n p u t  

s p e c i f i c a t i o n s  determine the  a l lowab le  combinat ions of data forms. 

A f t e r  t h e  over lay,  

a. Numeric Words. Numeric e n t r i e s  are i n t e g e r s  i f  they con ta in  

no decimal p o i n t  o r  exponent. Otherwise, numerics are taken t o  be 

r e a l  ( f l o a t i n g - p o i n t )  numbers. An exponent i s  an express ion conta in -  

i n g  an o p t i o n a l l y  s igned i n t e g e r  preceded o p t i o n a l l y  by the  l e t t e r  E. 
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The s ign  o r  t he  E may be absent bu t  not  both. An exponent i n  a 

numeric word must always be preceded by a t  l e a s t  one d i g i t ,  otherwise, 

forms En o r  E+n d e l i m i t e d  by b lanks o r  commas are i n t e r p r e t e d  as 

H o l l e r i t h  words. To a l l o w  data w r i t t e n  by the  computer t o  be read, a 

b lank  a f t e r  t h e  E i s  t r e a t e d  as a p lus  sign. Also, a D (no t  t h e  same 

as mD) w i l l  be t r e a t e d  as i f  it were an E. Examples o f  a l lowed forms 

are: 

Equi v a l e n t  
Numeric Value Type 
10 10 - 10 -10 
1 El 10. 
1+1 10 . 

- l .OE+Ol  -10 . 
1.OE 01 10 . 
1.00D 01 10 . 

I n t e g e r  
I n t e g e r  
Real 
Real 
Real 
Real 
Real 

b. H o l l e r i t h  Words. H o l l e r i t h  data are s p e c i f i e d  i n  t h r e e  d i f -  

f e r e n t  ways: 

1. by enc los ing  the  data i n  a s t e r i s k s ,  

2. by us ing  t h e  nH s p e c i f i c a t i o n s ,  o r  

3. by beginning a s i n g l e  word en t ry ,  c o n t a i n i n g  no more than s i x  

cha rac te rs ,  w i t h  a l e t t e r .  

I n  a l l  cases, H o l l e r i t h  data are s to red  a t  t h e  r a t e  o f  s i x  

cha rac te rs  per word. On IBM machines each s i x - c h a r a c t e r  word i s  

s t o r e d  i n  a double p r e c i s i o n  word. I n p u t  words o f  l e s s  than s i x  
cha rac te rs  a re  s to red  l e f t  ad justed w i t h  blank f i l l .  
i n  words are a l lowed on ly  on opt ions  (1) and (2); i n  o p t i o n  (3) b lanks 

d e l  i m i  t words . 
Imbedded b lanks 

For  example, t he  f o l l o w i n g  are a l l  equiva lent :  

*U238A * *PU239B* * IRON * 
*U238A PU239BIRON * 
16HU238A PU239BIRON 

U238A PU239B IRON 
The requirements f o r  a 12-word (72-character)  t i t l e  may e a s i l y  be 

s a t i s f i e d  by p u t t i n g  an a s t e r i s k  (*) i n  columns 1 and 72 and l i m i t i n g  

t h e  ac tua l  t i t l e  t o  columns 2 through 71. 
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I t  i s  recommended t h a t  Hollerith always be delimted using the 
asterisk nota t ion .  In any event, if the Hollerith includes the 
character D i n  any position of the word or the character E in the las t  
position of a word, the Hollerith must be delimted for proper 
i nterpretation. 

example: 
Note: FILEID, STOP, and FLAG must never be delimmited. For 

OV ISOTXS i s  correct 
O V  *ISOTXS* i s  incorrect. 

2. Card Structure 

be separated by blanks (or a comma, not recommended), and a single 
datum item may no t  be sp l i t  between two cards. The d a t a  f ield on a 
card may be terminated by a slash ( / )  af ter  which comments may be 
supplied on t h a t  card. The t ra i l ing comments, however, will appear in 
the l i s t ing ,  since all card images are printed, b u t  will not be 
included i n  the d a t a  f i l e .  

The card field has no fixed structure except t h a t  da t a  items must 

Comments enclosed in dollar signs ($)  
$COMMENT$ 

may also be inserted freely between datum entries. Except for l i s t ing  
the card images, such comments are ignored by the processor. The ini- 
t i a l  $ terminates an immediately preceding da ta  entry. 

Card f ields for da ta  entries are limited t o  72 columns. 

3. Control Options 

Control options available in the d a t a  f ield are repeat, s k i p ,  
i nterpol a t i  on, and sect i on repeat. 

a .  Repeat Option. The repeat option i s  an unsigned integer imne- 
diately followed by the l e t t e r  "R". Use of th i s  option permits 
repeating the previously entered d a t a  item an integer number of times. 
The specification nR means n total entries of the previous entry, for 
example 

1 2R = 1 1, and 
2.0 3R = 2.0 2.0 2.0 
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b. S k i p  Opt ion .  The skip opt ion  is an unsigned integer imme- 
diately followed by the le t te r  "S". This means t h a t  the integer 
number of locations will be skipped when determining the index of a 
value t o  be loaded. The skip option i s  applicable only i n  overlay 
applications. 
precision positions having format A6. 

Skipping one Hollerith word must be counted as 2 single 
For example: 

1 10R 5s 2 10R = The integer 1 i s  stored in to  ten consecutive 
locations.  Then 5 locations are skipped and the 
integer 2 i s  stored i n t o  the 1 6 t h  through 25th 
1 ocati ons . 

c. Interpolation Option. The interpolate (nI)  specification pro- 
vides for linear interpolation between two REAL constants. The pre- 
viously processed word i s  the ini t ia l  end-point ,  n i s  the number of 
equally spaced points t o  be inserted between the i n i t i a l  and terminal 
end-poi nts , and the termi nal end-poi n t  fol 1 ows the n l  speci f i cat i on . 
Integer interpolation is  not available. For example: 

1.0 31 5.0 = 1.0 2.0 3.0 4.0 5.0 

d. Section Repeat Option. A section i s  a group of entries 
enclosed i n  parentheses. The entries may consist of numeric or 
Hollerith da ta ;  repeat, interpolate, and skip specifications; or sec- 
tion repeats. The section i s  always used i n  conjunction with the 
repeat opt ion  i n  the form 

The entries are expanded t o  o b t a i n  n identical da t a  sets. 

section. The ini t ia l  p o i n t  may immediately precede the section, 
although this i s  seldom useful. The skip opt ion as a section entry 
must be used cautiously since items skipped are taken from the array 
being overlayed and the overlayed array i s  the entity repeated in the 
section repeat operation. 
one card, and section repeats may be nested within section repeats up 
t o  10 levels of nesting. 

(entries) nR. 

The end of an interpolation section entry must l i e  w i t h i n  the 

Sections may be continued over more t h a n  

An example o f  nesting is: 
( l(5.0 21 20.0) 2R WORD1) 2R 
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which i s  equ iva len t  t o  

(1 5.0 10.0 15.0 20.0 5.0 10.0 15.0 20.0 WORD1) 2R. 

When r e p e a t i n g  a H o l l e r i t h  word, t he  s e c t i o n  repeat  must be used. 

For example: 
(*PU238B*) 2R . 

C. COMMENTS 
The f o l l o w i n g  comments should be heeded: 

1. A header card i s  requi red.  

2. The standard i n p u t  processor w i l l  on ly  accept cards o r  card-images 

w r i t t e n  i n  t h e  EBCDIC cha rac te r  set. The f o l l o w i n g  charac ters  are 

d i f f e r e n t  f rom t h e  BCD characters :  

( i s  12-5-8 punch 

) i s  11-5-8 punch 
i- i s  12-6-8 punch 

= i s  6-8 punch 

I n t e r f a c e  f i l e  CONTRL i s  w r i t t e n  i n i t i a l l y  by t h e  d r i v e r .  Local  

s p e c i a l  processors which use data f rom t h e  i n p u t  stream add o r  

r e p l a c e  records i n  t h i s  f i l e  (un less i n  a stand-alone mode). The 

s tandard processor w i l l  w r i t e  a completely new f i l e .  A l l  records 

on t h i s  f i l e  are designated 1D. The records may be i n  any order  

except  as noted below: 

3. 

*PROINS* always f i r s t  
*DVR I NS* 

(o thers )  o p t i o n a l  

* * o r  BLANK always l a s t ,  more than f o u r  

4. The b lock  o f  data f o r  t h e  i n p u t  processor i s  t e rm ina ted  with a 

c a r d  c o n t a i n i n g  STOP and another card c o n t a i n i n g  END. 
5. As much o f  t h e  i n p u t  data b lock i s  processed as poss ib le ;  any 

e r r o r  causes abnormal te rmi  n a t i o n  a t  t h e  end prevent ing  c o n t i n u i n g  

access of code modules and c a l c u l a t i o n  as implemented. 

a1 ways present  

cha rac te rs  requi red.  
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VII. FILE EDITOR 

The f i l e  editor was developed a t  LASL and modified extensively for 
local use. I t  may be used t o  print in card-image form the contents o f  
interface da ta  f i l e s ,  or t o  generate a f i l e  containing stacked inter- 
face da ta  f i l e s ,  formatted for direct recovery by the i n p u t  processor. 
The f i l e  editor requires instructions from the interface da ta  f i l e  
FPRINT when summoned i n  the calculational p a t h ,  which must have pre- 
viously been generated by the i n p u t  processor. The contents of FPRINT 
describe the action t o  be taken by the f i l e  editor and were shown in 
Figure 6. A unit which i s  t o  be written for future reading by the 
i n p u t  processor must have compatible j o b  control instructions 
including formatted records of 80 byte length. Files which can be 
edited were shown i n  Figure 8. 

The maximum record length which can be processed by the f i l e  eci- 
tor is 30,000 short words (15,000 long words). 
ferent record types are now allowed, limiting use i n  a few instances. 

The instruction f i l e  FPRINT i s  deleteda from the f i l e  management 
table af ter  use. Therefore a new f i l e  must be generated by use of the 
i n p u t  processor and user i n p u t  d a t a  for each access of the f i l e  
editor. Of course, once a f i l e  i s  generated, i t  i s  available for use 
until i t  has been used and deleted. 

start  of the f i l e  and destroys the original contents. 

sophisticated control module may use the f i l e  editor directly (by 
generating the required instructions i n  the f i l e  FPRINT w i t h o u t  input 
d a t a ) ,  b u t  t h i s  i s  not  now done by the control module CONTROLl. 

Also, only 10 d i f -  

When d a t a  is written on a f i l e  for recovery, w r i t i n g  begins a t  the 

A n  example of use of the f i l e  editor i s  shown in Section X. A 

VI I I .  SPECIAL PROCESSORS 

Special processors are allowed in th i s  computational system. All 
true system member processors are assigned the p a t h  access number 2 
and each has a unique eight-character name associated with i t  ( s i x  
characters ending with two blank characters allowing identification 

‘Now Optional - See FPRINT f i l e  specifications. 
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a t  t h e  user l e v e l  w i t h  s i x  charac ters ) .  Other spec ia l  processors may 

be added which are  assigned t h e  pa th  access number 99. 

A d d i t i o n a l  spec ia l  processors w i l l  be added w i t h  development 

e f f o r t  and r e l i a b i l i t y  t e s t i n g  t o  ensure proper  performance i n  t h i s  

system. 

system and cannot be ove r r i den  by t h e  user supp ly ing  h i s  own modules 

w i t h  t h e  names ind i ca ted .  

F i v e  a d d i t i o n a l  spec ia l  processor names have been designated and may 

be used. They a re  USERXA, USERXB, USERXC, USERXD, and USERXE. Fu ture  

ex tens ion  o f  these names i s  obvious. The spec ia l  processor must be a 

module, p r e v i o u s l y  loaded, assigned one o f  these names. A t  run t ime, 

t h e  da ta  s e t  c o n t a i n i n g  t h a t  module would be concatenated w i t h  t h e  

code system data  s e t  by o v e r r i d i n g  t h e  //STEPLIB card  i n  t h e  ca ta log  

procedure. 

2 o r  99 i n  t h e  computational path I M ( 1 )  F igure  2, t h e  re fe rence 

module name fo l l owed  by any requ i red  i n p u t  data must appear i n  t h e  

i n p u t  stream, w i t h  an END card  te rm ina t ion .  

ca rd  have been completed, t h e  user may execute any o the r  modules ou t -  
s i d e  t h e  system t h a t  were p r e v i o u s l y  loaded as des i red  by i n c l u d i n g  

cards w i t h  =NAME punched beg inn ing  i n  column 1, where NAME i s  t h e  
name of t h e  module t o  be accessed. Care must be taken t o  access t h e  
necessary da ta  f i l e s  proper l o g i c a l  u n i t s ;  t h i s  may r e q u i r e  t h a t  spe- 

c i a l  a c t i o n  be taken fo r  t h e  run. L i k e l y  these l o g i c a l  u n i t s  must be 
s p e c i f i e d  as i n p u t  t o  t h e  module, and i n p u t  data requirements must be 

s a t i s f i e d .  

One o r  more spec ia l  processors can be added t o  t h e  system f o r  

l o c a l  use. The module must be pu t  i n  a da ta  se t  w i t h  t h e  e igh t - cha rac te r  

name ( s i x  cha rac te rs  p l u s  two blanks recommended) t o  be used f o r  

access (pa th  access number 99). 

Special  care should be taken i f  one o r  more data se ts  a re  con- 
ca tenated  on to  t h e  se t  c o n t a i n i n g  codes used r o u t i n e l y :  do no t  des t roy  

t h e  p roduc t i on  codes, as by improper d i s p o s i t i o n .  A l l  t h e  da ta  sets 

The spec ia l  processors named above a re  f rozen  members o f  t h e  

P r o v i s i o n  has been made t o  a l l o w  use o f  o the r  spec ia l  processors. 

For each spec ia l  processor module re fe renced by pa th  access number 

When a l l  o f  t h e  c a l c u l a t i o n s  s p e c i f i e d  on t h e  computat ional  pa th  
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used should be considered t o  be permanent ( d o n ' t  DELETE anything, thus 

avo id ing  acc iden ta l  d e s t r u c t i o n  of p roduc t ion  codes). Avoid a c t i o n  

which prevents q u a l i t y  assurance of t he  produc t ion  codes. 
modules i n  computer runs separate from runs us ing  t h e  produc t ion  code. 

The f i x e d  format i n p u t  data read by each o f  t he  spec ia l  processors 

i s  descr ibed here. 

i n  re fe rence 4. 

Make load  

Th is  i s  e s s e n t i a l l y  t he  same i n f o r m a t i o n  as given 

Each block o f  user i n p u t  data must s t a r t  w i t h  a header card  which 

i d e n t i f i e s  t h e  spec ia l  processor, and must te rm ina te  wi th an END card. 

No d i s t i n c t i o n  i s  made between a zero and a blank f i e l d .  Data e l e -  

ments a re  u s u a l l y  named herein,  fo l lowed by f i x e d  f i e l d  columns o f  a 

keypunched i n p u t  data card  i n  parentheses. A non-zero d e f a u l t  value 

i s  shown i n  [] a f t e r  t h e  d iscuss ion  about t h e  datum, over r idden by 

non-zero i npu t .  Undefined data i s  reserved f o r  f u t u r e  use. Some o f  

t h e  da ta  i s  blocked i n t o  i n d i v i d u a l  sec t ions ;  except where i nd i ca ted ,  

da ta  must be supp l i ed  f o r  each sec t ion ,  and i n  t h e  order  o f  i nc reas ing  

s e c t i o n  number. 

A reasonable amount o f  e r r o r  checking i s  done t o  i d e n t i f y  ev ident  

user  blunders and t o  e f f e c t  a b o r t i o n  t o  avo id  wasted c a l c u l a t i o n  by 

r e t u r n  of a non-zero s top  number. S t i l l ,  unreasonable data may be 

supp l i ed  i n a d v e r t e n t l y ,  so c a r e f u l  checking o f  t h e  e d i t s  from the  

codes and o f  t h e  r e s u l t s  i s  i n  o rder  t o  avo id  drawing i n c o r r e c t  

conc lus ions  i n  ana lys is .  

t i f i c a t i o n  f o r  t h e  spec ia l  processors covered and t h e  names o f  t he  
f i l e s  generated. F i l e s  which are  generated o n l y  on o p t i o n  have been 

shown i n  parentheses. Also shown are t h e  names o f  records added t o  t h e  
f i l e  CONTRL; these are  accessed by the  computation modules f o r  t h e i r  

c o n t r o l .  

A summary i s  presented below o f  t he  access names and path iden- 



36 

Processor Access Path Record Generated 
Access Name Module Number i n  f i l e  CONTRL F i  1 es Generated 

DVENTR 2 DTN I NS GEODST, NDXSRF, 
ZNATDN, (SEARCH) 

DCRSPR 2 XCPINS (CXSPRR) 

DUTL I N  2 ( o p t i o n a l  ) - 
DCMACR 2 - See d i  scuss i  on 

DENMAN 99 - (ZNATDN) , (QNATDN) , 

(NDXSRF) , (SEARCH) 

DMISLY 99 RTFLUX, ATFLUX, 
GEODST 

A, DVENTR 
This code processes data t o  generate t h e  e s s e n t i a l  f i l e s  requ i red  by 

t h e  VENTURE neu t ron i  cs code. The f i  1 es generated a re  c o n s i s t e n t  

rega rd ing  t h e  zone volumes which are  c a l c u l a t e d  from t h e  geometric 
mesh d e s c r i p t i o n  and t h e  n u c l i d e  cross sec t ion ,  concent ra t ion ,  and 

r e f e r e n c i n g  tab les .  Reference da ta  i s  accessed from t h e  group ordered 

mic roscop ic  cross s e c t i o n  f i l e  GRUPXS which must t h a t  i t  be a v a i l a b l e .  

Header card: DVENTR i n  columns (1-6). 

Sec t ion  001: General Cont ro l  

Card 1: 001 i n  Columns 1-3. 

Card 2: Cont ro l  Data (6E12.0). 

RXXl( 1- 12) 

RXX2( 13-24) Machine c e n t r a l  processor t ime  l i m i t  f o r  any 

RXX3(25-36) I f  > 0, t h e  r e s t a r t  1/0 data  f i l e  RSTRTR w i l l  be 

e igenva lue  problem (min) i f  >O. 

w r i t t e n  ( r e w r i t t e n )  every RXX3 m i  nutes du r ing  t h e  

i t e r a t i v e  c a l c u l a t i o n ,  and a l s o  a t  t e r m i n a t i o n  C0.01. 

Unless noted, d e f a u l t i n g  has been moved i n t o  VENTURE f o r  t h i s  s e c t i o n  
o f  data , 
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RXX4( 37-48) Power level (watts thermal) (Normalization of 
the f l u x  is to source neutrons produced lacking 
energy generation data with the cross sections). 

RXX5( 49-60 Conversion factor, ratio of thermal energy to  
fission + capture energy as calculated from the 
d a t a  presented w i t h  the cross sections [l.O]. 

power level RXX4 (accounts for the actual 
geometry treating less than the whole core). 
RXX6 would be 1.0 in R-Z geometry if  Z spanned 
the whole core, 0.5 i f  only half was treated; in 
X - Y  geometry, this could be the reciprocal of the 
Z dimension. Considering u n i t  dimensions i n  
untreated coordinates, this is the volume 
actually treated divided by the actual core 
volume. Power generation i n  untreated regions 
requires special consideration. 
Note t h a t  the f l u x  level will be normalized to  
cause a fission + capture energy level of 
RXX4*RXXG/RXX5. 

energy, then RXX5 should contain the plant 
ef f i ci ency) . 

RXX6( 61-72) Fraction of reactor considered, applied to  the 

( I f  RXX4 is perchance el ect ri cal 

Card 3: Control Data, cont. (6E12.0). 
RXX7( 1-12) 

RXX8( 13-24) Chebyshev parameter p 2  upper bound (overrides 
t h a t  calculated by the code). 

RXX9( 25- 36) Chebyshev parameter lower bound, usually zero, 
(overrides t h a t  calculated by the code). 

RXX10( 37-48) Specified overrel axation coefficient (overrides 
automated procedure) 

RXXll(49-60) Convergence criterion on integral quantities ( K )  
on outer iterations [0.000005] . 

RXX12( 61-72) Convergence criterion on local, point quantities 
(maximum relative f l u x  change) [0.00005]. 

Card 4: Control Data cont. (6E12.0) 
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RXXl3 ( 1- 12 ) I n p u t  Buck l i ng  t o  o v e r r i d e  t h a t  on t h e  GEODST 

i n t e r f a c e  f i l e .  

RXX14( 13- 24) 

RXX15( 25-36) 
~ x x i ~ ( 3 7 - 4 8 )  Search keff t o  be s a t i s f i e d .  Required if ICX2=4 

o r  5. 

search i n t e r f a c e  i f  ICX2=1. 

May be used t o  o v e r r i d e  search keff on 

Card 5: Contro l  Opt ions (2413). 

ICXl (  1-3) 

VENTURE - Mesh Centered F i n i t e  - Di f ference.  

Transport  t heo ry  approximat ion t o  be a p p l i e d  [l]. 

1 - D i f f u s i o n  t h e o r y  fundamental f l u x  problem. 
2 - p1 approximat ion fundamental f l u x  problem. 

- 1 - D i f f u s i o n  theo ry  s o l u t i o n  f o r  t h e  dominant 

a l lowed f i r s t  harmonic (see Sec t ion  X I )  
r e q u i  r i  ng t h e  fundamental regu l  a r  and a d j o i n t  

f l u x  f i l e s  RTFLUX and ATFLUX. The f i r s t  

i t e r a t e  source d i s t r i b u t i o n  w i l l  be skewed t o  

e x c i t e  a l l  spac ia l  f l u x  harmonics so t h a t  t h e  

dominant one w i l l  su r face  

n o t  be skewed. 

RTFLUX f i l e  must e i t h e r  be a un i fo rm f l u x  
d i s t r i b u t i o n  ( i n  which case t h e  s o l u t i o n  may 

o r  may not  be f o r  t h e  dominant harmonic) o r  

an i n i t i a l  es t ima te  o f  t h e  dominant harmonic 

f l u x  d i s t r i b u t i o n  ( f o r  example, a cos ine from 
-1 t o  +1 along a coo rd ina te  w h i l e  perhaps 

un i fo rm i n  o t h e r  d i r e c t i o n s )  t h a t  w i l l  cause 

t h e  des i red  harmonic t o  surface. 

e s p e c i a l l y  be useful t o  acce le ra te  con- 

vergence when two of t h e  spac ia l  harmonic 

e i  genval ues are near l y  equal . 
o n l y  a p p l i c a b l e  f o r  RZ geometry. The t o t a l  

loss term i s  ad justed t o  account f o r  t h e  a z i -  

muthal harmonic (a D/R loss c o n t r i b u t i o n  i s  

added). 

- 2 - Same as -1 but  t h e  f i r s t  i t e r a t e  source w i l l  
Usua l l y  f o r  t h i s  o p t i o n  t h e  

T h i s  may 

- 10 - Special  dominant azimuthal harmonic s o l u t i o n  
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VALE - Mesh Edge Tr iangu lar  Geometry. 

1 - D i f f u s i o n  theory fundamental f l u x  problem. 

-1 - D i f f u s i o n  theory dominant harmonic f l u x  problem. 

-2 - D i f f u s i o n  theory  dominant harmonic but  t he  f i r s t  

i t e r a t e  source w i l l  no t  be skewed. 

problem (see RXXN2 Sect ion 002). 

p rob1 em. 

t h e  f i r s t  i t e r a t e  source w i l l  no t  be skewed. 

3 - Higher order  approximat ion fundamental f l u x  

-3 - Higher order  approximat ion dominant harmonic f l u x  

-4 - Higher order  approximat ion dominant harmonic bu t  

ICX2( 4-6) Type o f  problem. 

0 - Determine keff. 

1 - Search ( requ i res  search f i l e  be suppl ied,  see 

2 - Fixed source ( requ i res  source f i l e  be 

ICX3). 

suppl i ed) . 
a d j o i n t  problem d i r e c t l y  f o l l o w i n g  a regu la r  

problem, which i s  genera l l y  recommended). 

3 - Ad jo in t  on ly  (see ICX4 op t ion  t o  do the  

4 - 82 search. 

5 - l / v  search, prompt mode ( requ i res  v e l o c i t y  

Search data i d e n t i f i e r ,  see sec t ion  028 which i s  

requ i red  i f  ICX3 > 0, o r  i f  ICXE = 1 and ICX3 > 0 

0 - Not t o  be done. 

1 - Ad jo in t  e igenvalue problem. 

2 - Ad jo in t  f i x e d  source problem ( requ i res  source 

da ta  i n  cross sec t i on  f i l e ) .  

ICX3( 7-9) 

ICX4( 10-12) Ad jo in t  problem opt ion .  
- 

f i 1 e be suppl i ed o r  generated). 

ICX5( 13-15) F lux  i n i t i a l i z a t i o n  opt ion.  

0 - Automated procedure, (recommended unless a 

good guess i s  a v a i l a b l e ) .  

1 - Make space-energy dependent. 

-1 - Set a l l  values equal. 
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2 - Use data from the  l a t e s t  vers ion  i n t e r f a c e  

da ta  f i l e  suppl ied.  

3 - Use data from n e x t - t o - l a t e s t  i n t e r f a c e  da ta  

f i l e  suppl ied.  

ICX6( 16-18)a Force data hand l i ng  mode. 

0 - Automated procedure , (recommended t o  minimize 

da ta  i npu t /ou tpu t ) .  

1 - Core contained. 

2 - Space problem contained. 

3 - One row contained. 

4 - M u l t i p l e  planes stored. 

5 - M u l t i p l e  rows stored. 

6 - M u l t i - l e v e l  t r a n s f e r  mode (spec ia l  coding f o r  

a machine having a l a r g e  slow extended 

memory). 

ICX7 ( 19-21) If  > 0, a p r e v i o u s l y  w r i t t e n  r e s t a r t  da ta  f i l e ,  

RSTRTR (which must be supp l ied)  , w i l l  be read t o  

con t inue  a c a l c u l a t i o n .  This o p t i o n  cont inues  

t h e  f l ux -e igenva lue  c a l c u l a t i o n  w i t h  no changes 

i n t h e  problem parameters such as o v e r r e l  a x a t i o n  

c o e f f i c i e n t s ,  number o f  i n e e r  i t e r a t i o n s ,  etc.  

To r e s t a r t  a problem where changes are des i red ,  

use ICX5 o p t i o n  = 2 o r  3 (see above). 
Ext rapo l  a t  i on opt  i ons on ou te r  i t e r a t  i ons . 
0 - Automated procedure which may do e i t h e r  

I C X 8 (  22-24) 

s i n g l e  e r r o r  o r  double e r r o r  mode 
e x t  rapo l  a t i  on. 

f l u x  sets. 

f l u x  se ts  

-1 - S ing le  e r r o r  mode us ing  successive i t e r a t e  

1 - S ing le  e r r o r  mode us ing  a l t e r n a t e  i t e r a t e  

2 - E x t r a p o l a t i o n  no t  al lowed. 

a A "-1" o p t i o n  has r e c e n t l y  been added t o  a l l o w  t h e  user t o  cause term- 
i n a t i o n  i f  t h e  amount o f  memory a l l o c a t e d  i s  i n s u f f i c i e n t  f o r  e f f i -  
c i e n t  execut ion  (cannot s t o r e  space problem i n  two-dimensions o r  
enough planes t o  avo id  excess data t r a n s f e r  i n  three-dimensions).  
Also see I C X 1 1 .  
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3 - Set t o  0, bu t  when s i n g l e  e r r o r  mode 

e x t r a p o l a t i o n  i s  done, successive i t e r a t e  

f l u x  se ts  are used. 

I CX9( 25- 27) Options f o r  i n i t i a l i z a t i o n  procedure. 

- 2  - Do no t  so lve  a l - D  problem 

-1 - Do not  use r e s u l t s  from a l - D  problem f o r  

i n n e r  i t e r a t i v e  procedure data. 

0 - Automated. 

1 - No Chebyshev o f  o v e r r e l a x a t i o n  c o e f f i c i e n t s  

2 - F i x  the  number o f  i n n e r  i t e r a t i o n s .  

3 - F i x  t h e  number o f  i n n e r  i t e r a t i o n s ,  no 

on ou te r  i t e r a t i o n s .  

Chebyshev. 

i n n e r  i t e r a t i o n s .  

4 - F i x  o v e r r e l a x a t i o n  f a c t o r s  and t h e  number o f  

5 - Same as 4, bu t  no Chebyshev. 

6 - Same as 4, bu t  do no t  use r e s u l t s  from a l - D  

problem. 

problem. 

7 - Same as 5, bu t  do no t  use r e s u l t s  from a l - D  

Reca lcu la te  ove r re l  a x a t i o n  c o e f f i c i e n t s  and 

number o f  i n n e r  i t e r a t i o n s  a t  ou te r  i t e r a t i o n  

number ICX10. (Leave blank and l e t  t he  code 

dec ide  t h i s ) .  
Number o f  i n n e r  i t e r a t i o n s ,  l eave  b lank  and l e t  

t h e  code dec ide  t h i s .  (For  many f a s t  reac to r  

problems we f i n d  4 i n n e r  i t e r a t i o n s  are near 
optimum w i t h o u t  Chebyshev a c c e l e r a t i o n ;  however, 

f o r  some problems t h e  code automated procedure 

may be super io r  p rov ided adequate memory i s  a l l o -  

c a t e d  f o r  t h e  i n n e r  i t e r a t i o n  process t o  be done 

e f f i c i e n t l y ) .  

th ree-d imens iona l  problems, we recommend t h a t  t h e  

c o n t a i n e r  a r r a y  s i z e  (see I P 1  F igure  2) be l a r g e  

enough t o  s t o r e  as many planes o f  data as the  

number o f  i n n e r  i t e r a t i o n s .  

ICX10( 28-30) 

ICXl l (31-33)  

For e f f i c i e n t  data t r a n s f e r  f o r  
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ICX12( 34-36) 

I CX13 ( 37- 39)" 

I CX14 ( 40- 42) 

I CX15( 43-45) 

ICX16( 46-48) 

ICX17( 49-51) 

I CX18( 52- 54) 

ICX19( 55-57) 

Maximum number o f  o u t e r  i t e r a t i o n s .  If set  = 969, 

p r e l i m i n a r y  data processing from i n t e r f a c e  f i l e s  i s  

done t o  check data, storage requirements, etc., 

and no c a l c u l a t i o n s  are done unless ICX5 > 1 i n  which 
case t h e  residues pass i s  made t o  c a l c u l a t e  k - e f f e c t i v e  

[50 i n  i n p u t  processor]. 
E x t r a p o l a t i o n  no t  al lowed be fo re  ICX13 o u t e r  i t e r a t i o n s ,  

I f  < 0, fo rced e x t r a p o l a t i o n  i s  al lowed. 

Outer i t e r a t i o n  Chebyshev a c c e l e r a t i o n  ( f l u x )  op t ions .  

< O  - S t a r t  a t  i t e r a t i o n  number I I cx14 I 
0 - Use automated procedure. 

1 - S t a r t  a f t e r  f i r s t  e x t r a p o l a t i o n .  

2 - Force a f t e r  i n i t i a l  delay. 

3 - Do no t  a l low.  

100 + N - S t a r t  a t  i t e r a t i o n  N > 3 w i t h  fo rced  

e x t r a p o l a t i o n  t o  o b t a i n  the  L1 norm eigenvalue. 

Options on mesh p o i n t  sweep. 

-1 - Force normal o rder ing .  

0 - Automated procedure. 
1 - 6 1  o r d e r i n g  when data hand l ing  procedures a l l o w  it. 

Plane ( o r  row) number o f  a 3-D (o r  2-D) problem 

which i s  t o  be run as a 2-D ( o r  1 - D )  problem. 

Options on k - e f f e c t i v e  c a l c u l a t i o n .  

0 - Automated procedure. 

1 - Ca lcu la te  k - e f f e c t i v e  by the  source r a t i o .  

F i s s i o n  spectrum opt ion .  
0 - Apply se t  values. 

1 - Determine zone-dependent data from data f o r  

t h e  i n d i v i d u a l  nuc l ides ,  o f t e n  des i rab le  f o r  

f a s t  r e a c t o r  problem. 

F i s s i o n  spectrum no rma l i za t i on .  
0 - Not t o  be done. 

1 - Normalize i n d i v i d u a l l y  t o  u n i t y .  

a General ly used f o r  t e s t i n g  only.  
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ICX20( 58-60) 

ICX21( 61-63) 

ICX22( 64-66) 

I CX23 ( 67-69) 

ICX24( 70-72) 

Card 6: E d i t  op t  

(2413). 

This o rder  (1, 2, o r  3) o f  t he  coord ina te  d i r e c -  

t i o n  dependent cross sec t i on  data i n  t h e  l i b r a r y  

i s  t o  be used f o r  t h e  f i r s t  dimension. 

D i t t o ,  second dimension. 

D i t t o ,  t h i r d  dimension. 

Force da ta  t r a n s f e r  o f  t he  reg ion  assignments i n  

p rocess ing  ( o n l y  used t o  check procedures). 

ons and i n s t r u c t i o n  t o  generate i n t e r f  

Note: I nd i ca ted  a c t i o n  genera l l y  t o  be taken i f  

0, no a c t i o n  i f  0. 

P r i n t  o v e r a l l  neutron balance, h igh  

recommended. 

J 

IXE1( 1-3) 

IXE2( 4-6) 

IXE3( 7-9) 

IXE4(10-12) 

I XE5( 13-15) 

IXE6( 16-18) 

I XE7( 19-21) 

I XE8( 22-24) 

IXE9( 25-27) 

ce data f i l e s  

t h e  value i s  

Y 

P r i  n t  neutron balance by zone (macroscopic 

composi t ion).  

P r i n t  space-energy poi  n t  f l  ux V a l  ues 

(recommended o n l y  when r e a l l y  essen t ia l  ) . 
P r i n t  space p o i n t  map o f  power dens i t y  (no t  

u s u a l l y  needed, e s p e c i a l l y  when zone peaks are 
e d i t e d )  . 
P r i n t  power dens i t y  t r a v e r s e  through peak along 

each coordinate.  

P r i n t  space p o i n t  map o f  neutron dens i ty .  This 

r e q u i r e s  v e l o c i t y  data w i t h  t h e  cross sec t ions ,  

and i s  use fu l  on l y  i n  some s i t u a t i o n s  (d/v i s  l / v  

response). 
P r i n t  neutron d e n s i t y  t r a v e r s e  through peak along 

each coordinate.  
P r i n t  space-energy p o i n t  a d j o i  n t  f l  ux values 

(when c a l  c u l  a ted )  . 
P r i n t  zone average f l u x  values by energy group 

(a l ready  a v a i l a b l e  i f  the  zone neutron balance i s  

ob ta ined by o p t i o n  IXE2); i f  >1, a l s o  p r i n t  zone 

average a d j o i n t  f l u x  values i f  the  a d j o i n t  

problem i s  solved. 

Seldom needed. 
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IXE10( 28-30) 

IXE11( 31-33) 

IXE12( 34-36) 
I XE13( 37-39) 

IXE14( 40-42) 
I XE15( 43-45) 

IXE16( 46-48) 

I XE17 (49-51) 

IXE18( 52-54) 

IXE19(55-57) 

I XE20( 58-60) 

Print information about the i terat ive progress. 
-1  - NO 

0 , l  - One line of iteration edit  per outer iteration. 
2 - Also inner i teration data.  
3 - Also more inner iteration data .  
Print  pri nci pal macroscopic cross sections and 
other d a t a ,  useful for checking da ta .  
1 - Only macroscopic cross sections. 
2 - Also boundary conditions and buckling, and 

overrel axa t  i on coef f i ci ent s 
3 - Also extensive information about  in i t ia l iza-  

t i  on and recal cul a t  i on of overrel axati on 
coefficients. 

Print scatteri ng macroscopic cross sections . 
A plane number for which the zone and group 
bucklings are t o  be calculated. 
A second plane number for the buckling calculation. 
Write regular total flux interface data f i l e  RTFLUX. 
1 - Replace old f i l e ;  i f  none exists,  create one. 
2 - Write a new f i l e .  
Write adjoint t o t a l  f l u x  ( i f  calculated) inter- 
face da ta  f i l e  ATFLUX. 
1 - Replace o l d  f i l e ;  if none exists,  create one. 
2 - Write a new f i l e .  
Write regular zone flux interface da ta  f i l e  RZFLUX. 
1 - Replace old f i l e ;  i f  none exists,  create one. 
2 - Write a new f i l e .  
Write power density interface da ta  f i l e  PWDINT. 
1 - Replace old f i l e ;  i f  none exists,  create one. 
2 - Write a new f i l e .  
Write fission source interface da ta  f i l e  FISSOR. 
1 - Replace old f i l e ;  i f  none exists,  create one. 
2 - Write a new f i l e .  
Print  opt ion when i n p u t  d a t a  is  processed. 
1 - E d i t  interface d a t a  f i l e s  NDXSRF and ZNATDN. 
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2 - Also e d i t  i n t e r f a c e  d a t a  f i l e  GEODST. 

IXEZl(61-63) Additional p r i n t  opt ion when d a t a  is processed. 

0 - E d i t  zone number a t  each mesh interval only 

1 - E d i t  zone number a t  each mesh i n t e r v a l  after 

Pe r tu rba t ion  edits. P o s i t i v e  Val ues f o r  t h i  s 
number i n d i c a t e  t h a t  the neutroni cs regul a r - f l  ux 
o r  ad jo in t - f lux  o r  both r egu la r  followed by 
a d j o i n t  c a l c u l a t i o n s  a r e  t o  be run p r i o r  t o  the 
p e r t u r b a t i o n  c a l c u l a t i o n  t o  write the interface 
d a t a  f i l es  RTFLUX and ATFLUX which must be 
a v a i l a b l e  f o r  pe r tu rba t ion  c a l c u l a t i o n s .  
Negative va lues  i n d i c a t e  t h a t  these two interface 
d a t a  f i l e s  a l ready  exist and no neut ronics  calcu-  
l a t i o n  will be done. 
1 - E d i t  bas i c  i n t e g r a l s .  
2 - Also ed i t  t r a n s p o r t  integrals. 
3 - Also edi t  absorp t ion  c ros s - sec t ion  space 

poi n t  importance map 
4 - A1 so edi t  product ion and product ion-absorpt ion 

c ros s - sec t ion  space poin t  importance maps. 
5 - Also edit l / v  space poin t  importance map. 
Write pe r tu rba t ion  i n t e r f a c e  d a t a  f i l e  PERTUB 
(IXE22 not zero)  . 
1 - Replace old f i l e ;  if  none e x i s t s  c r e a t e  one. 
2 - Write a new f i l e .  
Save results a s  formatted d a t a  ( see  Sect ion 704, 
o f  the VENTURE r e p o r t )  a t  the end of a case.  
1 - Yes. 
2 - Also print this da ta .  

-1 - No mesh poin t  zone number edit. 

a f t e r  over lay  i n p u t  Sec t ion  006. 

i n p u t  Sec t ions  005 and 006. 
I XE22( 64-66) a 

IXE23(67-69) 

IXE24(70-72) 

% new opt ion  6 al lows f i l e  PERTUB t o  be written w i t h  edit suppressed. 
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Sect ion  002: Opt i  onal General Cont ro l  

T h i s  s e c t i o n  o f  i n p u t  i s  op t i ona l .  

Card 1: 002 i n  columns 1-3. 

Card 2: Contro l  op t i ons  (2413). 

I XCNl(1-3) 

I XCN2 ( 4 - 6) 

IXCN3( 7-9) 

I XCN4 ( 10- 12) 

I XCN5 ( 13-15) 

IXCN6( 16-18) 

I X C N 7  (19-21) 

IXCN8( 22-24) 

IXCN9 (25-27) 
I X C N l O  ( 28-30) 

I X C N l  1 ( 3 1-33) 

IXCN12( 34-36) 

I XCNl3 ( 37-39) 

IXCN14( 40-42) 

IXCN15( 43-45) 

I XCN16 (46-48) 

I d e n t i f i e s  secondary search da ta  i n  t h e  SEARCH 

i n t e r f a c e  f i l e  t o  be used if t h e  c o n s t r a i n t s  o f  
t h e  f i r s t  se t  are no t  s a t i s f i e d ,  and a second 

search i s  t o  be done (see SEARCH f i l e  

spec i  f i c a t  i ons) . 
Opt ion f o r  t e s t i n g  t o  prevent  d e f a u l t  of f i l e s  t o  

memory. 
Space-energy reba l  ance w i  11 be done occas iona l l y  

i f  > 0. 
The number o f  b locks  ( l e f t - r i g h t )  f o r  space- 

energy rebalance i f  > 0. 
The number of b locks  ( top-bottom) f o r  space- 

energy rebalance i f  > 0. 

The number o f  b locks  ( f o r e - a f t )  f o r  space-energy 

rebalance i f  > 0. 

Opt ion t o  account f o r  t h e  dependence o f  t h e  cross 

sec t i ons  on t h e  l o c a l  temperature r e q u i r e s  two 

GRUPXS cross s e c t i o n  i n t e r f a c e  f i l e s ,  a ZNTEMP 
i n t e r f a c e  f i  1 e, and re fe rence temperatures (see 

RXXN7,  RXXN8, and RXXN9 below) 

0 - No. 
1 - Yes. 
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I XCN17 (49-51) 
I XCN18( 52-54) 

IXCN19 ( 55-57) 

I XCN20 ( 58-60) 

I XCN21( 6 1-63) 

IXCN22( 64-66) 

IXCN23( 67-69) 
IXCN24( 70-72) 

Card 3: Control op t ions  (cont  .) (2413) 

IXEN1(  1-3) Calcu la t e  and e d i t  pe r tu rba t ion  results f o r  a 100 
pe rcen t  change i n  macroscopic c r o s s  s e c t i o n s  and 
u n c e r t a i n t y  ( s e n s i t i v i t y )  information i f  IXE22 

(Sec t ion  001) is not zero.  
Option t o  write poin t  f l u x  va lues  (used f o r  auxi- 
1 i a r y  exposure c a l c u l a t i o n s ) ,  i f  IXE17>O. 

IXEN2( 4-6) 

> O  - write f l u x  d a t a  f o r  this zone. 
-1 - write da ta  f o r  only the poin t  where the power 

d e n s i t y  i s  a maximum f o r  the i n i t i a l  neut ronics  
problem. 

the power dens i ty  is a maximum f o r  the i n i -  
t i  a l  neutroni  cs probl em. 

-3 - write f l u x  d a t a  f o r  the poin t  where the first  
group f l u x  i s  a maximum f o r  the i n i t i a l  
neutroni  cs probl em. 

where the f irst  group f l u x  i s  a maximum f o r  
the i n i t i a l  neu t ron ic s  problem. 

t h e  mesh. 

-2 - write f l u x  d a t a  f o r  po in ts  i n  the zone where 

-4 - write f l u x  d a t a  f o r  the po in t s  i n  the zone 

<-4 - write f l u x  d a t a  f o r  th is  mesh poin t  count i n  

A second zone number f o r  the same purpose, only 
> O  allowed. 

I XEN3( 7-9) 
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IXEN4 ( 10- 12) 

IXEN5( 13- 15) 

IXEN6( 16-18) 

I XEN7 ( 19- 21) 

I XEN8 (22- 24) 

I XEN9( 25-27) 

IXEN10( 28-30) 

I XENll( 31-33) 

IXEN12( 34-36) 

IXEN13( 37-39) 

IXEN14( 40-42) 

O p t i o n  t o  calculate the conversion r a t i o  adjoint 
importance fixed source and write a new interface 
f i l e  FIXSRC from the results of th i s  forward 

c 
C A  

eigenvalue problem: 
cc i s  the f e r t i l e  macroscopic capture cross 

F(zone, group) = 3 - 2 

section, c a  i s  the fuel macroscopic absorption 
cross section, and C and A are integrated f e r t i l e  
capture and fuel absorption (C/A = primitive con- 
version ra t io ) .  If  < 0 write two fixed source f i les :  

5 , and 3 c 
C A 

The maximum zone number for which the zone and 
group dependent diffusion coefficients will be 
changed by RXXNZ and RXXN3 below, if  not zero. 

Option t o  calculate and edit the relative change 
i n  conversion r a t i o  fo r  a 100% change in the 
macroscopic f e r t i l e  capture cross section and 
f i n i t e  absorption. 
Write an a d j o i n t  total f l u x  f i l e  ATFLUX with the 
product of the regular and a d j o i n t  fluxes. 
1 - Write over old f i l e ;  if  none exists create a 

2 - Write a new f i l e  version. 
Write zone power density f i l e  ZNPOWD. 
1 - Replace old f i l e ;  if none exists, create one. 
2 - Write a new f i le .  
Write a point fixed source f i l e  as DBZ4. 

1 - Replace old f i l e ;  i f  none exists, create one. 
2 - Write a new f i le .  
Write the adjoint zone average flux f i l e  AZFLUX. 

1 - Replace old f i l e ;  if none exists, create one. 
2 - Write a new f i le .  

new one. 
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IXEN15( 43-45) 

I XEN ( 46- 48) 

IXEN17(49-51) 

I XEN18( 52-54) 
IXEN19( 55-57) 

IXEN20( 58-60) 

Opt ion  t o  calculate a point power density adjoint 
importance fixed source and write a new interface 
f i l e  FIXSRC. This f i l e  i s  by mesh point and 

where 
i = mesh point index 
k = energy group  index 
w = power per u n i t  f l u x  

P = total power 
F = fraction of core 
V = volume 

(PD)N = power density a t  mesh point N 

[]* zero except a t  p o i n t  N 
1 - N is the meshpoint where the power density 

the peak 

power density is the peak. 

IXEN17, and IXEN18 below. 

-M - N is the meshpoint i n  zone 1 M I where the 

2 - N is the mesh p o i n t  defined by IXEN16, 

Column number for I X E N 1 5  = 2 ( p o i n t  number on 
plane for VALE) 

Row number 
Plane number for  IXEN15 = 2 

for IXEN15 = 2 (set t o  1 for VALE) 

is 

If > 0, this is the order number i n  the nuclide 
name set 1 of Section 013 of Xenon, and 
equilibrium Xenon will be accounted for i n  the 
flux calculation (see RXXN5 and RXXN12 below and 
Section X I ) .  

I XEN21( 6 1-63) 

IXEN22( 64-66) 

IXEN23( 67-69) 

I XE N24 ( 7 0- 7 2) 
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Card 4: Cont ro l  op t i ons  (cont.)  (2413). 

Card 5: Cont ro l  Data (6E12.0). 

I X N U l  (1-3) 

RXXNl( 1-12) 

RXXNZ(13-24) 

L i m i t i n g  value o f  t h e  d i f f u s i o n  c o e f f i c i e n t a  

(100 cm) 

Parameter f o r  h ighe r  o rde r  VALE fo rmu la t i on  

1/6 - Tay lo r  Series. 

7/36 - L inear  Flux. 

1 /4  - L inear  F i n i t e  Element 

I f  made negat ive,  t he  f i s s i o n  and s c a t t e r i n g  

source w i l l  no t  be c a l c u l a t e d  us ing  t h e  h ighe r  

o rde r  approximation. 

f u s i o n  c o e f f i c i e n t s  a re  m u l t i p l i e d  by RXXN3 

This number i s  added t o  t h e  d i f f u s i o n  coef -  

f i c i e n t s  a f t e r  RXXN3 i s  a p p l i e d  C0.01. 

(see IXEN19). 

I I X C l  I > 2. 

RXXN3(25-36) The zone (see IXEN8) and group dependent d i f -  

Cl.01. 

RXXN4(37-48) 

RXXN5( 49-60) Xe 3 5 +  1 1 3 5  y i e l d  f r a c t i o n  f o r  e q u i l i b r i u m  Xenon 

RXXN6(61-72) Fac tor  Q i n  equat ion  (9) Sect ion X I .  

Card 6: Cont ro l  Data (cont.) (6E12.0). 
R X X N 7 (  1-12) 

RXXN8( 13- 24) 

RXXN9( 25-36) 

RXXN10( 37-48) 

RXXNll(49-60) 

Reference temperature (degrees C) a t  t h e  nex t - to -  

l a t e s t  ve rs ion  GRUPXS cross s e c t i o n  f i l e .  
Reference temperature (degrees C) a t  t h e  l a t e s t  

GRUPXS f i l e .  
C o r r e l a t i o n  parameter f o r  t h e  arc tangent  depen- 

dence o f  cross sec t i ons  on zone temperatures 

( l i n e a r  c o r r e l a t i o n  i f  0.0). 

Fac tor  appl i e d  t o  space i n t e r p o l a t i o n  s lope (see 

s e c t i o n  XI) f o r  space-energy rebalance. I f  zero, 

no space i n t e r p o l a t i o n  w i l l  be done. 

Fac tor  app l i ed  t o  f i n a l  rebalance fac to rs  f o r  

space-energy rebalance (1.0). 

Q I f  a l a r g e r  value i s  ca l cu la ted ,  t h e  l i m i t i n g  value i s  w e d  
( e s s e n t i a l  t o  avo id  poor convergence c h a r a c t e r i s t i c s ) ,  d e f a u l t e d  i n  
VENTURE proper. 
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Sect ion  003: Geometric D e s c r i p t i o n  

Card 1: 003 i n  Columns 1-3. 

Card 2: Data (1313) 
I GOM( 1-3) Reference Geometry. 

1 - Slab ( X )  one-dimensional. 

'2 - Cy l inder  (R). 

3 - Sphere ( S ) .  

6 - X-Y, two-dimensional. 

7 - R-Z. 
8 - O-R. 

9 - T ( e q u i l a t e r a l  t r i a n g l e ) .  

10 - H ( e q u i l a t e r a l  hexagon). 
14 - X - Y - Z ,  t h r e e  dimensional. 

15 - O-R-Z. 

17 - T-Z. 
18 - H-Z. 

I MBL ( 4-6) Boundary c o n d i t i o n  a t  s t a r t  o f  rows ( l e f t ) .  

0 - Zero f l u x .  

1 - Ref lected. 

2 - Extrapolated. 

3 - Repeating w i t h  oppos i te  end. 
Boundary c o n d i t i o n  a t  end o f  rows ( r i g h t ) .  

0 - Zero f l u x .  

1 - Ref lected. 
2 - Extrapolated. 

3 - Au tomat i ca l l y  i f  IMBL=3. 

4 - Repeating w i t h  nex t  adjacent face ( r o t a t i o n a l  

5 - Inve r ted  repea t ing  t h i s  face (180" r o t a t i o n a l  

I MBR ( 7-9)" 

symmetry w i t h  boundary JMBB) 

symmetry ) . 

"Note in te rchange of IMBR and JMBT from o l d  ORNL codes; on l y  those 
boundaries requ i  r e d  f o r  t he  geometry need Val ues. 

*; 
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JMBT( 10-12) Boundary c o n d i t i o n  a t  s t a r t  o f  columns ( top) .  

0, 1, 2, op t i ons  above. 

JMBB( 13-15) Boundary c o n d i t i o n  a t  end o f  columns (bottom) 

0, 1, 2, op t i ons  above (se t  = 4 i f  IMBR = 4). 

KMBF ( 16-18) Boundary condi t i on face o f  p l  anes ( f r o n t  ) 

0, 1, 2, op t i ons  above. 

KMBR(19-21) Boundary c o n d i t i o n  back o f  planes (back) 

0, 1, 2, op t ions  above. 

NBS ( 22- 24) Number o f  b u c k l i n g  s p e c i f i c a t i o n s :  remember t h a t  

b u c k l i n g  i s  normal ly  used o n l y  t o  approximate leakage 

i n  those coo rd ina te  d i r e c t i o n s  un t rea ted ,  and no t  

f o r  S, R-Z  and three-dimensional  problems. 
2 

0 - None, code uses B, = 0.0. 
2 

1 - S ing le  value o f  B, a p p l i e s  everywhere. 
= NZONE E number o f  zones, zone dependent. 

= N*NZONE, data i s  g iven  over a l l  zones f o r  t h e  

f i r s t  energy group, then f o r  t h e  nex t  group, 

and so on th rough N groups. I f  t h e r e  are  

more than N groups, data f o r  group N i s  used 

f o r  t he  o t h e r  groups. I f  NBS > 0, a d d i t i o n a l  

da ta  w i  11 be requ i  red. 

NBCS( 25-27) Number of cons tan ts  f o r  ex te rna l  boundaries non- 
r e t u r n  boundary constants,  a p p l i e d  o n l y  where t h e  

"ex t rapo la ted "  boundary c o n d i t i o n  i s  s p e c i f i e d .  

0 - De fau l t  value o f  C = 0.4692 i s  used; 

1 - S ing le  value t o  be used everywhere. 

6 - I n d i v i d u a l  values f o r  each o f  t h e  faces o f  a 

3-D problem ( l e f t ,  r i g h t ,  top, bottom, f r o n t ,  

back). 
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N*6 - Values f o r  the six f a c e s  a r e  given for the 
f i r s t  energy group, then the next, through N 
groups; d a t a  f o r  group N i s  used f o r  any 
add i t iona l  groups. I f  NBCS > 0, addi t iona l  
d a t a  will be required.  

NIBCS(28-30) Number of cons t an t s  for i n t e r n a l  ex t rapola ted  
boundaries  . 
0 - None, d e f a u l t  value C = 0.4692. 
1 - Single  value given will be used. 
N - Values given i n  i nc reas ing  group number 

o rde r ,  l a s t  value used f o r  any add i t iona l  
groups. I f  NIBCS > 0, add i t iona l  da ta  will 
be  required.  

NZWBB(31-33) Number of zones which a r e  black absorbers  (no 
return current from these) . 
I f  NZWBB > 0, add i t iona l  d a t a  will be required.  

0 - 120" between X and Y axes ( r equ i r ed  f o r  120" 
NTRIAG(34-36) Or i en ta t ion  of t r i a n g u l a r  geometry. 

r o t a t i o n a l  symmetry which i s  about opposite 
co rne r  from 0,O) . 
r o t a t i o n a l  symmetry which  i s  about oppos i te  
co rne r  from 0.0) . 

1 - 60" between X and Y axes ( requi red  f o r  60" 

NRASS( 37-39) 
Card(s) 3: 
Card(s )  4: 
Card(s)  5: 
Card(s )  6: 

NBS values of buckling requi red  (6E12.0) . 
NBCS values  of boundary cons t an t s  requi red  (6E12.0) . 
NIBCS values  of i n t e r n a l  boundary cons t an t s  requi red  (6E12.0) . 
NZWBB i d e n t i f i e r s  of black zones requi red  (2413). 

Sec t ion  004: Geometric Mesh Descr ip t ion  
Card 1: 004 i n  Columns 1-3. 
Card(s)  2: (6( I3,Eg.O)) . 
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Spec i fy  t h e  number o f  mesh p o i n t s  and t h e  reg ion  w i d t h  f o r  each 

v e r t i c a l  reg ion  going from l e f t  t o  r i g h t .  For a two- o r  t h r e e -  
dimensional  problem nex t  s p e c i f y  t h e  number o f  mesh p o i n t s  and t h e  

reg ion  w i d t h  f o r  each h o r i z o n t a l  reg ion  going from t h e  t o p  t o  bottom 

s t a r t i n g  w i t h  a new card. For a three-dimensional  problem then spe- 

c i f y  t h e  number o f  mesh p o i n t s  and t h e  reg ion  w id th  f o r  each reg ion  

go ing  from f r o n t  t o  back s t a r t i n g  w i t h  a new card. I n  r e f e r r i n g  t o  

t h e  geometric mesh, rows o f  mesh p o i n t s  go from t o p  t o  bottom, columns 

o f  mesh p o i n t s  go from l e f t  t o  r i g h t ,  and planes o f  mesh p o i n t s  go 

from f r o n t  t o  back. I n  R and R-Z geometry, a row i s  a r a d i a l  t raverse .  

I n  O-R and o-R-Z geometries, columns r a d i a t e  downward from a cen te r  a t  

t h e  t o p  and a row has constant radius.  I n  hexagonal geometry, t h e  X 

and Y axes are  assumed t o  be a t  60" (upper l e f t - h a n d  corner ) ,  and 

dimensions are  on ex te rna l  boundaries. I n  t r i a g o n a l  geometry, t h e  X 
and Y axes a re  l o c a t e d  a t  120" (except 60" when NTRIAG i n  Sect ion 003 

i s  made 1). Distances are given along these coord ina tes  (no t  a t  90" 

f o r  t h e  spec ia l  o r i e n t a t i o n s ) .  Data must be ended f o r  each t r a v e r s e  

by a blank e n t r y ;  i f  t h e  l a s t  card  o f  data i s  f i l l e d  f o r  any t rave rse ,  

another card  i s  r e q u i r e d  (b lank ) .  

Sec t ion  005: Zone Placement 

Card 1: 005 i n  Columns 1-3. 

Card(s) 2: (2413). 
Spec i f y  t h e  zone i d e n t i f i c a t i o n  numbers (i.e., l o c a t i o n  o f  u n i -  

form composi t ion) o f  each reg ion  o f  a t r a v e r s e  a long t h e  f i r s t  h o r i -  
zon ta l  row o f  reg ions  going from l e f t  t o  r i g h t ,  one number f o r  each 

i n t e r v a l  e n t r y  i n  Sec t ion  004. Beginning w i t h  a new card, s p e c i f y  t h e  

zone numbers o f  each reg ion  i n  t h e  second h o r i z o n t a l  row o f  regions. 

Cont inue these s p e c i f i c a t i o n s  going from t o p  t o  bottom. 

dimensional  problem, t h e  zone numbers are s p e c i f i e d  f o r  o n l y  one 

t rave rse .  For a three-dimensional  problem, g i ve  t h e  two-dimensional 

g r i d  f o r  t h e  f r o n t  plane o f  regions and con t inue  these t o  map t h e  

m a t e r i a l  th rough t o  t h e  back plane. The cross s e c t i o n  se t  l a t e r  t o  be 

assoc ia ted  w i t h  t h e  zone numbered 1 w i l l  be used as a reference, so 

For a one- 
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zone 1 migh t  be located within a core rather than in a blanket or 
reflector.  Also i t  will prove convenient t o  number consecutively 
zones which will contain the same material (will have the same nuclides 
and use the same microscopic cross section tape). Note that each 
specification i n  this block of data i s  for a traverse along a row and 
requires the same number of entries. 

Section 006: Mesh Overlay (Optional) 

New zones may be superimposed w i t h i n  a mesh already described 
with this data. 
Card 1: 006 i n  Columns 1-3. 
Card 2: (14). 

zone number. 
Card(s) 3: (3(614)) . 
column number t o  give l imits along rows, top and bottom row numbers 
fo r  column limits, and front and back plane numbers for depth limits 
i n  that order. If only one row is involved, for example, then that 
row number is repeated. 
t ion i n  2-D geometry. Data i s  read t o  blank l e f t  column entry. The 
entry 00060006000500~000~000~ - - -  pl aces the new materi a1 a1 ong col umn 6 
from rows 5 through 15 and on only plane 2. Remember that each mesh 

point has an associated volume around i t  - mesh poin ts  do not l i e  on 
material interfaces; specifying a single mesh point here, say 
0006000~0005000~0002p000~ - - does i nvol ve the associ ated vol ume. 

Specify a zone number i n  the f i r s t  f ie ld;  data is read to  a blank 

Specify blocks of points by l e f t  column number and then r i g h t  

Only 4 entries are needed for each specifica- 

Section 012: 

Card 1: 012 i n  Columns 1-3. 
Card 2: Number of subzones i n  Columns 1-3, NSZ. 
Card 3: Referencing data (413 ,E12 .O) 

Assignment o f  Nuclide Name Sets t o  Zones 
T h i s  data is  used t o  block the nuclide concentrations. 

Ml(1-3) 

M2 (4-6) 

First zone number of a consecutively numbered set 
of zones. 
Last zone number of the set. 
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NS(7-9) 

NC( 10-12) 

VF( 13-24) 

Nuc l ide  se t  re fe rence number (ou t  o f  t h e  i n t e g e r s  

f rom 1 t o  t h e  number o f  se ts ) .  

Zone c l  a s s i  f i  c a t  i o n  number. 

Volume f r a c t i o n  assoc ia ted  w i t h  zone con- 

c e n t r a t i o n s  i n  these zones. C leo ]  
Cards 3 a re  read u n t i l  a blank o r  zero M 1  number 

i s encountered. 

Card(s) 4: Subzone data (413,E12.0,13) requ 

MM1( 1-3) 

MM2 ( 4- 6) 
NMS( 7-9) 

NMC ( 10- 12) 

VMC ( 13- 24) 

NMC OPT ( 25- 27 ) 

F i r s t  subzone number o f  

s e t  o f  subzones. 

Last subzone number o f  

red  i f  NSZ > 0. 

a consecu t i ve l y  numbered 

he set.  
Nucl ide se t  re fe rence number. 

Zone number c o n t a i n i n g  these subzones . 
F r a c t i o n  o f  t he  zone volume app ly ing  t o  each o f  

these subzones. 

I f  = 1, t h e  f i r s t  subzone i s  assigned t o  zone 

NMC, t h e  nex t  subzone i s  assigned t o  t h e  nex t  

zone, etc., i ndex ing  upward through t h e  subzone 

se t ,  one subzone assigned t o  a zone. 

Cards 4 a re  read t o  a blank (zero  MM1). 

Sect ion 013: Nuc l ide  Names i n  Sets 

Th is  data i s  necessary t o  r e l a t e  concen t ra t i on  assignments by 

nuc l  i de name , 
Card 1: 013 i n  Columns 1-3. 
Card 2: NNS maximum number o f  nuc l i des  i n  any se t  i n  Columns 1-3, 
Card 3: NDXS number o f  nuc l i des  i n  t h i s  s e t  i n  Columns 1-3. 

Card(s) 4: Names o f  nuc l i des  (alphanumeric cha rac te rs )  i n  t h e  se t  

The names must correspond w i t h  user i d e n t i f i c a t i o n  names (not 
abso lu te  l a b e l s )  i n  t h e  c ross-sec t ion  l i b r a r y ,  NDXS s i x -  

cha rac te r  names (12A6) requ i  red. 

Cards 3 and 4 a re  repeated f o r  each s e t  s p e c i f i e d  i n  

Sec t ion  012 through t h e  maximum s e t  number. 
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Sect ion  020: Nuc l i de  Concent ra t ion  Assignments 

I n  t h i s  assignment of n u c l i d e  concent ra t ions  f o r  some i n i t i a l  

c o n d i t i o n ,  ove r lay  i s  permi t ted ;  t h a t  i s  t h e  l a s t  assignment t o  a zone 

o v e r r i d e s  any prev ious  ones. 

Card 1: (13, 3X, 213, E12.0) Sec t ion  Card. 

Columns (1-3) Must c o n t a i n  t h e  s e c t i o n  i d e n t i f i c a t i o n  020. 
NDO( 7-9) Opt ion  t h a t  no concen t ra t i ons  are supp l i ed  i f  <O 

which assumes t h a t  t h e  f i l e  ZNATDN e x i s t s  and i s  

n o t  t o  be w r i t t e n ,  and no more cards are supp l i ed  

i n  t h i s  sect ion.  

NCN( 10-12) Cycle reference (count)  f o r  documentation. 

TIME(13-24) Reference t ime (days) f o r  documentation. 

MZ1( 1-3) 

MZ2( 4-6) 

M Z I  (7-9)' Reserved 

Card 2: Zone se t  (313). 

F i r s t  zone number o f  a consecu t i ve l y  numbered set. 

Las t  zone number o f  t h e  set. 

Card(s) 3: Concent ra t ion  assignments 4(A6,E12.0). 

S p e c i f y  a s i x  cha rac te r  alphanumeric name o f  a n u c l i d e  and 

t h e n  i t s  concent ra t ion ,  and cont inue wi th sets  o f  these t o  

a blank name. 

Cards 2 and 3 are read u n t i l  a blank ca rd  ( ze ro  MZ1) i s  

encountered. 

Names must correspond p r e c i s e l y  w i t h  those g iven i n  
Sec t ion  013 and w i t h  those i n  t h e  c ross -sec t i on  l i b r a r y .  

Card(s) 4: Subzone set  (313), r e q u i r e d  i f  NSZ > 0. 

Note: 

MSZl(1-3) 

MSZ2 (4- 6) 

M S Z I  (7-9) ' 

F i  r s t  subzone number o f  a consecu t i ve l y  numbered 

s e t  o f  subzones. 
Last  subzone number o f  t h e  set. 

Opt ion  on i npu t .  

aFor  processing w i t h  t h e  spec ia l  processor DENMAN, a -1 here causes 
t h e  n u c l i d e  d e n s i t i e s  i n  these l o c a t i o n s  t o  be se t  t o  zero be fo re  t h e  
a d d i t i o n s  are made. 
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0 - Input  concent ra t ions .  

+1 - Use the  concent ra t ions  from t h e  corresponding 

zone ( t h e  n u c l i d e  se t  f o r  t h e  zone and sub- 

zone must be the  same f o r  t h i s  o p t i o n ) .  

Card(s) 5: Subzone concent ra t ions  4(A6,E12.0), requ i red  i f  MSZI  = - <O. 

Cards 4 and 5 are read u n t i l  a blank card  (zero MSZ1) i s  

encountered. 

Sec t ion  028: C r i t i c a l i t y  Search Data f o r  Search Problems (Required i f  
ICX3 > 0 o r  i f  ICX2 = 1 and ICX3 - > 0) 

Card 1: (13) 028 i n  Columns (1-3) 

Card 2: ( 13) 
NSP( 1-3) 

X S H l (  1-12) 

XSH2 ( 13-24) 

XSH3( 25-36) 

Search se t  i d e n t i f i e r ,  se t  equal t o  ICX3 i n  DVENTR. 

( 6E12.0) Search spec i f i c a t  i ons . 
Desired m u l t i p l i c a t i o n  f a c t o r  (1.0). 

M u l t i p l i c a t i o n  f a c t o r  slope, ak/ax where x i s  t h e  

search problem eigenvalue. 

Convergence c r i t e r i o n  t o  be met by k, En = 

(kn-kn-l)/kn where n r e f e r s  t o  t h e  n t h  ou te r  

i t e r a t i o n  [5 .OE-51. 

Convergence c r i t e r i o n  t o  be met by eigenvalue o f  

t h e  search problem [l.OE-31. 

M o d i f i e r  app l i ed  t o  n u c l i d e  concen t ra t i on  v a r i e d  
s p e c i a l l y  ( f o r  NSHl = 7 o n l y  see card  4). 

Card 3: 

XSH4( 37-48) 

X SH 5 ( 49- 60) 

XSH6( 61-72) 

Card 4: (2413) Search s p e c i f i c a t i o n s .  
NSH1( 1-3) Type o f  search. 

0 - Not def ined. 

1 - Buckl ing.  

2 - 1/v. 
5 - Dimension. 

7 - Nuc l ide  concen t ra t i on  search by p r o p o r t i o n a l  

9 - Nuc l ide  concen t ra t i on  search by adding 

adjustments of se lec ted  i n i t i a l  concent ra t ion .  

weighted eigenvalue adjustments t o  se lec ted  

i n i t  i a1 concent ra t ion .  
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NSH2( 4-6) Subzone o p t i o n  when NSHl  = 7 o r  9. 

NSH3( 7-9) 

NSH4( 10-12) 

NSH5( 13-15) 

NSH6( 16-18) 

NSH7( 19-21) 

NSH8( 22-24) 

NSH9 ( 25-27) 

NSH10( 28-30) 

NSH11( 31-33) 

0 - Search data by zone. 

1 - Search data by subzone. 

Maximum number o f  neut r o n i  c e i  genval ue problems 

a l lowed f o r  t h e  search (a zero s p e c i f i e s  a d i r e c t  

search).  

Number o f  f i r s t  dimension coarse mesh i n t e r v a l s  

(da ta  requ i red  on ly  f o r  a dimension search, 

N S H l  = 5). 

Number o f  second dimension coarse mesh i n t e r v a l s .  

Number o f  t h i r d  dimension coarse mesh i n t e r v a l s .  

Maximum number o f  i so topes  or  nuc l i des  de f i ned  i n  

a - s e t  f o r  a concen t ra t i on  search (NSH1 = 7 o r  9 

o n l y ) .  

Number o f  - sets s p e c i f i e d  f o r  concen t ra t i on  search 

(NSH1 = 7 o r  9 on ly ) .  

Search problem eigenvalue range al lowed f o r  an 

acceptable so l  u t i  on. 

0 - No r e s t r i c t i o n .  

1 - o <  x < 1. 
2 - x < 1 .  

S ta te  o f  t h e  i t e r a t i v e  procedure al lowed f o r  an 

-1 - x > 0. 

acceptable s o l u t i o n .  
0 - No r e s t r a i n t .  
1 - Convergence c r i t e r i a  no t  met.  

2 - Convergence c r i t e r i a  no t  me t  and problem not 

Cond i t ions  al lowed i n  t h e  s o l u t i o n  f o r  i t  t o  be 

converging. 

accepta b l  e. 

0 - A l l  n u c l i d e  concent ra t ions  > 0 d u r i n g  c a l c u l a t i o n .  

1 - A l l  n u c l i d e  concent ra t ions  > 0 a t  s o l u t i o n .  

2 - Al low n u c l i d e  concent ra t ions  < 0. 
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NSHlZ(34-36) I f  > 0, update t h e  macroscopic cross sec t i ons  

d u r i n g  a d i r e c t  n u c l i d e  search (NSH3 = 0) 

A d d i t i o n a l  i n p u t  i s  r e q u i r e d  i f  NSHl = 5 o r  7 o r  9. 

For  NSHl = 5 

Card(s) 5: (6E12.0) 
SRHDJ ( J )  NSH4 values t o  be used as f i r s t  dimension coarse 

mesh m o d i f i e r s ;  coarse mesh i n t e r v a l s  a re  

ad jus ted  i n  p r o p o r t i o n  t o  these mod i f i e rs .  

NSH5 values t o  be used as second dimension coarse 

mesh mod i f i e rs .  

Card(s) 6: (6E12.0) 
SRHDI( I )  

Card(s) 7: (6E12.0) 
SRHDK( K) NSH6 values t o  be used as t h i r d  dimension coarse 

mesh modi f i ers. 

For NSHl = 7 

Card 5: (213) 

There must be NSH8 sets  o f  Card 5 and Card(s) 6. 

NSHZl ( 1-3) 

NSHZZ(4-6) 

Card(s) 6: ( lZ(A6))  
HNNAMS (N) 

F i r s t  number o f  a consecu t i ve l y  numbered s e t  o f  
zones ( o r  subzones) 

Second number o f  a consecu t i ve l y  numbered set  o f  
zones ( o r  subzones). 

NSH7 n u c l i d e  names whose concen t ra t i ons  are t o  be 
a d j u s t e d  p r o p o r t i o n a t e l y  i n  t h e  s p e c i f i e d  zones 

(subzones) ; blanks are a1 lowed. 

Concentrat ions are adjusted by t h e  equat ion 
c2 = AC1 where A i s  a common m u l t i p l i e r .  

The names o f  up t o  10 nuc l i des  t o  have con- 

c e n t r a t i o n s  adjusted i n v e r s e l y  ( c o n c e n t r a t i o n  
changes a re  o f  opposi te  s i g n  t o  those o f  t h e  

o t h e r  nuc l i des )  i n  a l l  search zones 

Card 7: (lO(A6)) 
HNSHN (N) 

C2 = C 1  + Cl*(l-A)*XSH5. 
For  NSHl = 9 
Card 5: (213) 

NSHZl ( 1-3) (See above) 
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NSHZ2 (4-6) 
Card(s) 6: [4(A6,E12.0)] 

NSH7 pairs of nuclide names and relative con- 
centration changes t o  be made i n  the specified 
zones (subzones) Concentrations are adjusted by 
the equation C2 = c1 + X * A c -  

( HNNAMS( N )  , 
C H Z D N ( N ) )  

6. DCRSPR 

This code processes da ta  for  the cross section processor code. 
Since a number of tasks have been programmed i n  the la t ter ,  the nece- 
sary instructions and da ta  must be supplied as required by the various 
options. A primary role is the conversion from a nuclide ordered 
cross section f i l e  ISOTXS, as usually available from cross section 

preparation codes, t o  a group ordered GRUPXS f i l e  required by many o f  
the computation modules i n  this system. Also, extraneous da ta  in an 
ISOTXS f i l e  may be eliminated, such as the higher moments of scat- 
tering and d a t a  f o r  nuclides not of interest, important t o  hold down 
the  computer memory and possibly the d a t a  transfer requirements for a 
cal cul a t  i on. 

Header card: DCRSPR i n  columns (1-6) 
Card 1: Control Options (2413) 

ICDl(1-3) 
ICD2( 4-6) 
ICD3( 7-9) Op t ion  on i n p u t  cross-section f i l e  processing 

0 - No processing required. 
1 - Generate a new nuclide-ordered f i le .  

(ISOTXS) from the f i l e  or f i l es  hav ing  format 
I CD5 (requi res addi t i onal i n p u t  da ta )  

I CD4(10-12) Option t o  generate a new group-ordered f i l e  
(GRUPXS) from a nucli 

1 - Yes. 

Format o f  i n p u t  cross 
0 - Nuclide-ordered f 

0 - NO. 

I CD5( 13- 15) 

e-ordered f i  1 e. 

section for ICD3=1. 
le  (ISOTXS) 
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I C 0 6  (16-18) 

I C D 7 (  19-21) 

I CD8( 22-24) 

I CD9 (25- 27) 

I CD10( 28-30) 

I CD11( 31-33) 

1 - C I T A T I O N  c ross -sec t i on  sets. 
2 - Merge two nuc l ide-ordered f i l e s  ( I S O T X S ) ;  t h e  

f i l e  c o n t r o l  parameters NGROUP, MAXORD, 
I C H I S T ,  NSCMAX, and NSBLOK must be t h e  same 

f o r  both f i l e s .  

Opt ion  on p r i n c i p a l  c ross -sec t i on  data f o r  ICD4=1.  
0 - Re ta in  a l l  data. 

1 - Redefine (n,y) c ross  s e c t i o n  t o  be t h e  cap- 

t u r e  c ross  s e c t i o n  = (n,y) + (n,a) + (n,p) + 
(n,d) + (n,t) - (n,2n). 

Opt ion  on s c a t t e r i n g  data f o r  ICD4=1.  

0 - Re ta in  a l l  data. 

1 - Re ta in  t h e  t o t a l  s c a t t e r i n g  only. 

Opt ion  on s c a t t e r i  ng o rde r  f o r  ICD4=1.  
0 - Re ta in  a l l  data. 

N - Re ta in  o rders  up t o  (N-1)  only.  

Opt ion  on s c a t t e r i n g  reco rd  b l o c k i n g  f a c t o r  f o r  

I CD4=1. 
0 - NSBLOK=l  
N - NSBLOK=N, i f  (NISO/N)*N=NISO, o therw ise  

NSBLOKENISO where N I S O  i s  t h e  number o f  
nuc l ides .  

Opt ion  t o  compute t h e  t o t a l  s c a t t e r i n g  m a t r i x  
f rom t h e  components f o r  I C D 4 = 1 :  TOTAL=ELASTIC + 
I N E L A S T I C  + N2N ( T h i s  must be done i f  t h e  GRUPXS 
f i 1 e i s  t o  be used by VENTURE and t h e r e  i s  no 

t o t a l  s c a t t e r i n g  data present) .  

1 - Yes. 

2 - Yes, bu t  m u l t i p l y  N2N by 2.0. 

Opt ion  t o  c rea te  i so tope  m ix tu res  a f t e r  pro- 

cess ing  s p e c i f i e d  by I C D 3  and 1 0 5 ,  i f  any. A 
new nuc l ide-ordered f i l e  ( I S O T X S )  w i l l  be 

w r i t t e n .  

1 - Yes ( r e q u i r e s  a d d i t i o n a l  i n p u t  data).  

0 - NO. 

0 - NO. 
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I CD12  ( 34- 36) 
ICD13 (37- 39) 
ICD14( 40-42) 
ICD15(43-45) 
ICD16(46-48) 
ICD17 (49- 51) 
ICD18( 52-54) 
ICD19( 55- 57) 
ICD20( 58-60) 
I CD21( 6 1- 63) 
ICD22 (64-66) 
ICD23(67-69) Option t o  edit  la tes t  nuclide-ordered f i l e  

( I SOTXS) 

1 - Yes. 
Option t o  edit group-ordered f i l e  (GRUPXS). 

1 - Yes. 

0 - NO. 

ICD24(70-72) 
0 - NO. 

If ICD3 < 0 and ICDll < 0 ,  no additional input i s  required. 
Card 2: (2413) Control instructions (required i f  ICD3=1 or ICD11=1). 

Number o f  CITATION cross-section sets t o  process 
( i f  N O P l = O  and ICD3=1 and ICD5=1, set one will be 
processed). 
Scattering bl ocki ng factor for  nucl ide-ordered 
f i 1 e created form CITATION cross sections. 

N O P l (  1-3) 

If NOP1>0, card( s )  3 required. 
N OP2 (4- 6)  

0 - NSBLOK=l. 
N - NSBLOK=N, i f  (NGROUP/N)*N=NGROUP, otherwise 
N SBLOK= 1. 
O p t i o n  t o  i n p u t  a neutron energy spectrum for 
weighting i n  mixture calculation. 

N - Yes ( N  should be equal t o  the number of 
0 - NO. 

energy groups on the cross section f i l e ) .  
NOP3>0 card(s) 4 required. 

If 

NOP3( 7-9) 
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NOP4 ( 10- 12) 

NOP5 ( 13- 15) 

N OP6 ( 16- 18) 

NOP7( 19-21) 

NOP8 ( 22- 24) 

NOP9 (25- 27) 

NOP10( 28-30) 

NOP11( 31-33) 
NOP12( 34-36) 
NOP13( 37-39) 

NOP14( 40-42) 

NOP15( 43-45) 

NOP16( 46-48) 

NOP17(49-51) 

NOP18 ( 52- 54) 

NOP19(55-57) 

NOP20 ( 58- 60) 

NOP21( 61-63) 

NOP22( 64-66) 

NOP23( 67-69) 

NOP24 ( 70- 72) 

Opt ion t o  c r e a t e  pseudo d i r e c t i o n  dependent 

t r a n s p o r t  data. 

1 - Yes, i f  NOP4>0, ca rd  5 requi red.  

0 - NO. 

Option t o  i n p u t  o v e r r i d e  data f o r  isotopes. 

0 - NO. 
N - Yes (N i s  t h e  number o f  card(s)  6). 

Number o f  m ix tu res  ( r e q u i r e d  i f  ICD11=1) , 

Card(s) 7, 8, and 9 are r e q u i r e d  i f  NOP6>0. 

Maximum number o f  isotopes i n  any m i x t u r e  

( r e q u i r e d  i f  ICD11=1)  

Opt ion on use o f  t h e  o v e r r i d e  data f o r  i so topes  

when NOP5>0 ( a p p l i c a b l e  on l y  when ICD3=1 and 

I CD5=0) . 
0 - Data corresponds w i t h  t h e  o rde r  o f  isotopes 

1 - Data i d e n t i f i e s  isotopes t o  be se lec ted  by 

i n  t h e  f i l e .  

unique i so tope  1 abel . 

Option on e d i t  d u r i n g  CITATION cross s e c t i o n  

processing, 



65 

0 - NO. 

1 - Yes. 
Note: Any subsequent data causes f i l e  CXSPRR t o  be generated. 

Card(s) 3: (2413) C ITATION se t  numbers t o  process ( requ i red  i f  NOP1>0). 

(ISET( I ) , I = l , N O P l )  Set numbers i n  ascending order  o f  appearance i n  

1 i b r a r y  . 
Card(s) 4: (6E12.0) Neutron energy spectrum ( requ i red  i f  NOP3>0). 

Card 5: (3E12.0) M u l t i p l i e r s  f o r  t r a n s p o r t  cross sec t i on  ( requ i red  i f  

(WGT( I )  ,I=l,NOP3) Spectrum f o r  we igh t ing  i n  m ix tu re  c a l c u l a t i o n .  

NOP4>0). 

(TRMOD( I) ,I=1,3) M u l t i p l i e r  f o r  each coord ina te  d i r e c t i o n  

STRPD( I)=TRMOD( I)*STRPL( - 1) f o r  each energy. 

Card 6: (3A6,6X,3E12.0,413) Isotope ove r r i de  data, requ i red  i f  NOP5>0 

and the re  must be NOP5 card(s )  6. 
HISONM( 1-6) H o l l e r i t h  i so tope l a b e l  (unique).  

HABSID( 7-12) H o l l e r i t h  i so tope l a b e l  (abso lu te ) .  
HMAT( 13-18) H o l l e r i t h  i so tope l a b e l  ( re fe rence) .  

AMASS( 25-36) Gram atomic weight. 

EFISS(37-48) To ta l  thermal energy y i e l d / f i s s i o n  (wa t t -  

ECAPT(49-60) 

s e c / f i  s s i  on). 

To ta l  thermal energy y i e l d / c a p t u r e  (n,y) (wat t -  

sec/capture) .  

I so tope c l  ass i  f i c a t i o n .  KBR( 61-63) 

IDP2(67-69) 

I D P 1 (  61-63) 

I DP 3 ( 70- 72) 
When NOPlO=O and ICD3=1, the  contents  o f  the e ca ds cont 1 the  r o -  

The order  o f  these cards must be one- cess ing  o f  the  cross sect ions.  

to-one w i t h  the  order  o f  the isotopes i n  the  o l d  data f i l e ( s ) .  One 
ca rd  i s  read f o r  each isotope.  I f  f o r  t he  l a b e l  HISONM the  word 

'DELETE' i s  s p e c i f i e d ,  t he  data f o r  t h i s  i so tope  are not  w r i t t e n  on 

t h e  new nuc l ide-ordered f i l e ;  otherwise, t he  data w i l l  be inc luded and 

non-blank names and non-zero data on the  card w i l l  rep lace  the  o l d  

data.  The new f i l e  i s  completed when NOP5 iso topes  have been pro-  
cessed (copied or  de le ted) ;  NOPS may be l e s s  than the  number on the  

o l d  f i l e .  
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When NOP10=1 and ICD3=1 and ICD5=O, t h i s  data may be used t o  

c o n t r o l  t h e  conten t  o f  t he  new ISOTXS f i l e .  The order  o f  t h e  cards i s  
n o t  s p e c i f i e d  s ince  the  unique l a b e l  (HISONM) s used t o  i d e n t i f y  i s o -  

topes t o  be copied t o  the  new f i l e .  Non-blank o r  non-zero values f o r  

t h e  r e s t  of t he  data w i l l  be pu t  on t h e  new f i  e. The unique l a b e l  

may no t  be changed when us ing  t h i s  op t ion .  I f  NOP5=0, data f o r  a l l  

i so topes  i n  t h e  o l d  f i l e  w i l l  be copied t o  t h e  new f i l e .  

Card(s) 7 and 8 are  requ i red  f o r  c r e a t i n g  m ix tu res  i f  NOP6>0. 

Card 7: (213) 

M1(  1-3) 

M2( 4-6) 

F i r s t  m ix tu re  number o f  a consecut ive  se t  o f  

m ix tu res  ." 
Last m ix tu re  of a consecut ive se t  o f  m ix tu res .  

Card(s) 8: 4(A6,E12.0) 

concen t ra t i on  (Atoms/b-cm). A blank l a b e l  ends t h i s  data f o r  these 

mix tu res .  Any i s o t o p e  appearing i n  a m i x t u r e  w i l l  be de le ted  from t h e  

new f i l e .  

Spec i f y  se ts  o f  (1 )  a charac ter  unique i so tope  l a b e l  and (2) t h e  

**  

Sets o f  ca rd (s )  7 and 8 are  read u n t i l  a value o f  M1=0 i s  encountered. 

Reference data f o r  t he  mix tu res ,  requ i red  i f  NOP6>0 and t h e r e  

Card(s) 9: (3A6,6X,3E12.0,413) 

must be NOP6 c a r d ( s ) .  

da ta  should be supp l i ed  f o r  l a b e l s  and non-zero data f o r  KBR. AMASS, 
EFISS, and ECAPT a re  c a l c u l a t e d  f o r  t h e  mix tu re ,  bu t  are replaced by 

non-zero e n t r i e s .  

Card format i s  t h e  same as Card 6. Non-blank 

C. DUTLIN 

Th is  spec ia l  i n p u t  processor i s  used t o  add or  rep lace  records on 

t h e  i n t e r f a c e  f i l e  CONTRL which i s  i n i t i a l l y  c rea ted  by t h e  c o n t r o l  

module. For  example, t he  Reaction Rate module reads the  record  RRTINS 

t o  o b t a i n  t h e  i n s t r u c t i o n s  f o r  c a l c u l a t i n g  r e a c t i o n  ra tes ,  t h e  expo- 
sure module reads the  record  EXPINS f o r  t h e  i n s t r u c t i o n s  f o r  exposure 

and shutdown c a l c u l a t i o n s .  

R R T I N S  and E X P I N S  and o the r  records t o  the  CONTROL f i l e .  

This processor may be used t o  add t h e  

a Normally M 1  i s  a m ix tu re  number, runn ing  from 1 up, and N2 i s  l e f t .  blank. 
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Each record  o f  t he  f i l e  CONTRL cons is t s  o f  a REAL*8 s i x  cha rac te r  
%* 

i d e n t i f i e r ,  100 REAL*8 words and 100 INTEGER*4 words. The 100 REAL*8 

words may con ta in  H o l l e r i t h  in fo rmat ion ,  bu t  t h e  H o l l e r i t h  w i l l  always 

be i n  t h e  f i r s t  l o c a t i o n s  and each H o l l e r i t h  word w i l l  c o n s i s t  o f  s i x  

charac ters .  

Header card: DUTLIN i n  columns (1-6). 

Card 1: (A6,6X,413). 

HXCTL ( 1- 6)  Record i d e n t i f i e r  (see F igure  4. I n t e r f a c e  F i l e  

CONTRL) . 
NH( 13-15) 

NR( 16-18) 

NI6( 19-21) 

NI3( 22-24) 

I P R (  25-27) 

Note: NH + NR F 100, and N16 + N13 F 100. 

( X C D ( I ) ,  I=l,NH) REAL*8 H o l l e r i t h  data. 

(XCD(NH+I), I=l,NR) REAL*8 f l o a t i n g  p o i n t  data. 

( IXD( I ) ,  1=1 ,NI6) In tege r  data. 

(IXD(NIG+I), I= l ,NI3) I n tege r  data. 
Note: Unassigned values o f  XCD o r  I X D  w i l l  be zero. 

Number o f  REAL*8 s i  x -charac ter  Hol l e r i  t h  words 

t o  be i n p u t  i n  (12A6) format. 

Number o f  REAL*8 f l o a t i n g  p o i n t  numbers t o  be 

i n p u t  i n  (6E12.0) format. 

Number o f  i n t e g e r s  t o  be i n p u t  i n  (1216) format. 

Number o f  i n t e g e r s  t o  be i n p u t  i n  (2413) format. 

E d i t  data i f  > 0. 

Card(s) 2: (12A6) Required i f  NH > 0. 

Card(s) 3: (6E12.0) Required i f  NR > 0. 

Card(s) 4: (1216) Required i f  N16 > 0. 

Card(s) 5: (2413) Required i f  N13 > 0. 

Data f o r  a d d i t i o n a l  records w i l l  be processed u n t i l  HXCTL on card  1 

equals 6H o r  6HBLANK - ( o r  end-of - f i l e  i s  read). 

0. DCMACR 

This code reads macroscopic cross s e c t i o n  data i n  t h e  sec t i on  008 

format o f  t h e  CITATION code" and w r i t e s  a pseudo CITATION format 

\% 

a ORNL/TM-2496; note t h a t  c e r t a i n  assumptions a re  made i n  conver t i ng  
t h e  data t o  a pseudo microscopic f i l e  which i nc ludes  values o f  t he  
f i s s i o n  cross sec t ion ,  and t h e  f u l l  c a p a b i l i t y  i m p l i e d  i n  the  s p e c i f i -  
c a t i o n s  f o r  f i l e  ISOTXS o r  GRUPXS i s  of course n o t  poss ib le .  
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mic roscop ic  cross s e c t i o n  f i l e  on l o g i c a l  u n i t  8. Th is  f i l e  may then 

be converted t o  t h e  standard i n t e r f a c e  f i l e  GRUPXS by t h e  c ross  sec- 

t i o n  processor code i n  t h i s  system. 

Header card:  DCMACR i n  Columns (1-6). 

Card 1: (13) 

MVX( 1-3) The number o f  zones (pseudo n u c l i d e s )  i n  t h e  
c I T A T I O N  format macroscopic data be l  ow. 

Descr i  p t i  ve t i t l e .  
Card 2: (12A6) 

Card(s) 3: The da ta  f o r  a complete CITATION i n p u t  sec t i on  008 

TITLE( 1-72) 

i n c l u d i n g  t h e  008 card. 

E. DENMAN 

This code i s  accessed by a module number 99 i n  t h e  c a l c u l a t i o n a l  

p a t h  i n s t r u c t i o n  t o  t h e  c o n t r o l  module. 

(1 )  Change t h e  c ross  s e c t i o n  re fe rence 

( a )  change zone and/or subzone n u c l i d e  se t  re fe rence 

( b )  change n u c l i d e  se t  d e f i n i t i o n  

( 2 )  Change ( o v e r l a y )  t h e  n u c l i d e  concent ra t ions  i n  f i l e  ZNATDN ( o r  
QNATDN) 

( 3 )  Produce a deck o f  n u c l i d e  concent ra t ions  i n  t h e  Sect ion 020 f o r -  
mat o f  t h e  spec ia l  processor DVENTR 

(4 )  Edi t  t h e  conten ts  of f i l e  ZNATDN ( o r  QNATDN) 

( 5 )  Create f i l e  SEARCH w i t h  m u l t i p l e  se ts  o f  search data. 
The i n t e r f a c e  f i l e  NDXSRF, which con ta ins  r e f e r e n c i n g  

i n f o r m a t i o n ,  i s  always required. 
I f  no da ta  i s  s p e c i f i e d  ( t h e  code f inds  an e n d - o f - f i l e  o r  t h e  

f i r s t  card  a f t e r  t h e  header card  conta ins  a 999 i n  Columns 1-3) t h e  

d e f a u l t  task  o f  o p t i o n  NOPN2=1 below i s  performed (a deck o f  n u c l i d e  

concen t ra t i ons  i n  t h e  s e c t i o n  020 format i s  produced). 

On op t ion ,  t h e  user may: 

Header card: DENMAN i n  Columns 1-6. 

Sec t ion  010: 

Card 1: 010 i n  Columns 1-3. 

Card 2 :  I n s t r u c t i o n s  (2413) 

Nuc l i de  Set Reference I n s t r u c t i o n s  ( o p t i o n a l L  
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Card 2: Instructions (2413) 

JOPNl(1-3) O p t i o n  t o  change nuclide set reference 
0 - no change 
1 - change nucl ide set number assigned t o  zone and/or subzone 

2 - change nuclide set definitions (requires additional input 
(requires additional i n p u t  in form of Section 012) 

i n form of Section 013) 
JOPN2 (4- 6) Reserved 
JOPN3( 7-9) Reserved 
JOPN4( 10-12) Reserved 
JOPN5( 13-15) Reserved 
JOPN6(16-18) O p t i o n  on the version of the referencing f i l e  

NDXSRF t o  be written. 
0 - rewrite old version 
1 - write new version 

JOPN7-JOPN24 Reserved 
Note: When nuclide sets are changed the absolute nuclide name asso- 
ciated w i t h  each position in the old set and the new set must agree. 
Also a change i n  nuclide sets may require redefining the f i l e  SEARCH. 
Section 012: Assignment of Nuclide Sets t o  Zones and/or Subzones 
(Conditional - Required if JOPNl = 1) 
Card 1: 
Card 2: 

Cards 3: 

012 in columns 1-3. 
NSZ(1-3) Number of subzones (not used bu t  is obtained from 
f i l e  NDXSRF) 
Zone referencing da ta  (413, E12.0) 

-3) 

M2 ( 4- 6) 

First zone number of a consecutively numbered se 
o f  zones 
Last zone number of the set 

NS(7-9) Nuclide set reference number (out of the integers 
from 1 t o  the number of sets defined i n  f i l e  
NDXSRF, zero i s  allowed if  the zone contains 
subzones) 

NC( 10-12) Not used 
VF( 13-24) Not used 
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Cards 3 are read u n t i l  a b lank o r  zero M1 number i s  encountered 

Cards 4: Subzone r e f e r e n c i n g  data (413, E12.0, 13) ( r e q u i r e d  i f  sub- 

zones are present)  

MMl(1-3) 

MM2( 4-6) 

NMS( 7-9) 

NMC (10- 12) 
VMC ( 13- 24) 

NMCOPT( 25- 27) 

F i r s t  subzone number o f  a consecu t i ve l y  numbered 

s e t  o f  subzones 

Las t  subzone number o f  t h e  se t  

Nuc l ide  set  re ference number (ou t  o f  t he  i n t e g e r s  

from 1 t o  t h e  number o f  sets  d e f i n e d  i n  f i l e  

NDXSRF) 
Not used 
Not used 

Not used 

Cards 4 are read u n t i l  a blank o r  zero MM1 i s  encountered. 

Sec t ion  013: Nuc l ide  se t  D e f i n i t i o n  (Cond i t iona l  - Required i f  
JOPNl = 2) 

Card 1: 013 i n  Columns 1-3 

Card 2: NNS(1-3) 

Card 3: NDXS(1-3) Number o f  nuc l ides  i n  t h i s  set  ( e n t e r  zero i f  no 

Cards 4: Names o f  nuc l ides  (alphanumeric characters)  i n  t h e  rep lace-  

Maximum number o f  nuc l ides  i n  any se t  (not  used 

b u t  i s  obta ined from f i l e  NDXSRF) 

change i n  t h i s  se t )  

ment 
(unique) names (not  absolute names) i n  t h e  cross s e c t i o n  

1 i b r a r y ,  t h e r e  must be NDXS s i x - c h a r a c t e r  names (12A6) 

Cards 3 and 4 are repeated f o r  each n u c l i d e  se t  s p e c i f i e d  i n  

NDXSRF f i l e .  

s e t  which must correspond w i t h  user i d e n t i f i c a t i o n  

Sect ion 018: Nuc l i de  Concentrat ion I n s t r u c t i o n s  (Opt iona l )  

Card 1: 018 i n  Columns 1-3 

Card 2: I n s t r u c t i o n s  (2413) 

NOPNl( 1-3) Opt ion t o  change (over lay)  t h e  n u c l i d e  con- 

c e n t r a t i o n s  i n  the  l a t e s t  vers ion  i n t e r f a c e  f i l e .  

0 - NO 

1 - Yes ( r e q u i r e s  a d d i t i o n a l  i npu t  i n  form o f  Sect ion (020) 

Opt ion t o  produce a deck o f  t h e  n u c l i d e  con- 
c e n t r a t i o n s  i n  t h e  format o f  Sect ion 020 o f  t h e  

N OPN2 (4- 6) 
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DVENTR spec ia l  i n p u t  processor f rom the  l a t e s t  

ve rs ion  i n t e r f a c e  f i l e .  The deck i s  w r i t t e n  on 

u n i t  7 and may be punched or  saved on an ex te rna l  

dev ice  accord ing t o  t h e  j o b  c o n t r o l  i n s t r u c t i o n s .  
0 - NO 

1 - Yes 

NOPN3( 7-9) Option t o  e d i t  t he  nuc l i de  concent ra t ions  from 

t h e  l a t e s t  vers ion  i n t e r f a c e  f i l e .  

0 - NO 

1 - Yes 

NOPN4( 10-12) Opt ion on n u c l i d e  concent ra t ion  i n t e r f a c e  f i l e  

name. 

-1 - Read QNATDN, w r i t e  QNATDN 

0 - Read ZNATDN, w r i t e  ZNATDN 

1 - Read QNATDN, w r i t e  ZNATDN 

Note: A f i l e  i s  w r i t t e n  on ly  when NOPNl = 1 

NOPN5( 13-15) Reserved 

NOPN6(16-18) Opt ion on vers ion  o f  n u c l i d e  concent ra t ion  f i l e  

t o  be w r i t t e n  

0 - r e w r i t e  o l d  ve rs ion  

1 - w r i t e  new vers ion  

NOPN7-NOPN24 Reserved 
Sect ion 020: Nucl ide Concentrat ions (Cond i t iona l  - Required i f  
NOPNl = 1) 

The form o f  t he  data i s  as descr ibed f o r  Sect ion 020 o f  t he  

DVENTR spec ia l  i n p u t  processor except the  NDO on Card 1 has no a f f e c t .  

Note t h a t  e x i s t i n g  concent ra t ions  are no t  a l t e r e d  unless new con- 

c e n t r a t i o n s  are assigned. I f  a zero concent ra t ion  i s  des i red  f o r  a 

n u c l i d e  i n  one or  more zones where i t  i s  non-zero i n  t h e  f i l e ,  then 
such must be speci f ied.  There i s  p r o v i s i o n  t o  se t  n u c l i d e  d e n s i t i e s  

t o  zero by op t i on  before adding new values. 

t i f i c a t i o n  o f  a se r ies  of zones (MZ1, MZZ), M Z l  (Col. 7-9) se t  t o  -1 

causes a l l  nuc l i de  d e n s i t i e s  i n  zones M Z 1  through MZ2 t o  be se t  t o  

zero, and f o r  a se t  of subzones (MSZ1, MSZ2), M S Z l  (Col . 7-9) se t  t o  -1 

e f fec ts  the  same fo r  t h i s  se t  of subzones. 

a 

Fo l low ing  the  iden-  

F u l l  over lay  c a p a b i l i t y  
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o f  data by b locks o f  zones or  subzones i s  implemented a l l o w i n g  redun- 

dant  s p e c i f i c a t i o n s ;  t h e  l a s t  assignment i n  such event ove r r i des  any 

e a r l  i e r  ones. 

Note: I f  n u c l i d e  se ts  have been changed, re ference t o  nuc l i des  must 

be made w i t h  the  new unique names. 

Sect ion 026: Search Data I n s t r u c t i o n s  (Opt iona l )  

Card 1: 026 i n  Columns 1-3 

Card 2: I n s t r u c t i o n s  (2413) 
LPHNl( 1-3) Option t o  c rea te  a SEARCH i n t e r f a c e  f i l e  

0 - NO 
1 - Yes ( requ i res  a d d i t i o n a l  i n p u t  i n  form o f  Sect ion 028) 

LOPN2( 4-6) Reserved 

LOPN3 ( 7- 9) Reserved 

LOPN4( 10-12) Reserved 

LOPN5(13-15) Reserved 

LOPN( 16-18) Option on the  vers ion  o f  t h e  SEARCH f i l e  

t o  be w r i t t e n  

0 - r e w r i t e  o l d  vers ion  

1 I w r i t e  new vers ion  

LOPN7-LOPN24 Reserved 
Sect ion 028: C r i t i c a l i t y  Search Data (Cond i t iona l  - Required i f  
LOPNl = 1) 

The form o f  t he  data i s  as descr ibed f o r  Sect ion 028 o f  t he  
DWENTR spec ia l  i n p u t  processor except t h a t  m u l t i p l e  sets  of search 

data may be i npu t .  Data i s  processed u n t i l  NSP on Card 2 i s  l e s s  than 

o r  equal t o  zero. 
Sect ion 999: Terminator 

A card c o n t a i n i n g  999 i n  Columns 1-3 i s  recommended f o r  termina-  

t i o n  o f  t h i s  data. 

END Card 

END i n  Columns 1-3. 

The b lock o f  data f o r  t h i s  processor requ i res  a f i n a l  card w i t h  

F. DMISLY 

This  code i s  accessed by a module number 99 and performs 

miscel laneous tasks  descr ibed by the  i n p u t  op t ions  g iven below: 
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Head Card: DMISLY i n  Columns (1-6). 

Card 1: Control  Options (2413). Always requ i red .  

I OP1( 1- 3) 

IPO2( 4-6) 

IOP3( 7-9) 

I OP4( 10- 12) 

I OP5 ( 13- 15) 

IOP6( 16-18) 

I OP7 ( 19- 2 1)  

1 - Expand an RTFLUX f i l e  by adding a dimension 

( c o n t r o l l e d  by I$P4 below) 
and w r i t e  over t h e  o l d  f i l e .  The pe rm i t ted  

expansions are : 

X t o  XY ( l a s t  dimension), 

R t o  RZ o r  oR ( l a s t  o r  f i r s t  dimension), 

X Y  t o  X Y Z  ( 1 s t  dimension), 

R Z  t o  oRZ ( f i r s t  dimension), 

O R  t o  oRZ ( l a s t  dimension), 

T t o  TZ ( l a s t  dimension), 

H t o  HZ ( l a s t  dimension). 

Same as I$P1=1 but  w r i t e  a new ve rs ion  o f  t he  f i l e .  2 - 
Same as I O P l  bu t  f o r  an ATFLUX f i l e .  

Same as I O P l  bu t  f o r  a GEODST f i l e .  (Requires 

a d d i t i o n a l  i n p u t ) .  

0 - Add a l a s t  dimension. 

1 - Add a f i r s t  dimension. 

The number o f  f i n e  mesh i n t e r v a l s  fo r  t h e  added 

dimension. I f  10P5 = 1, t h e  on ly  change t o  t h e  

GEODST f i l e  (IOP3>0) w i l l  be new b u c k l i n g  o r  

o u t e r  boundary cond i t i ons ,  i f  spec i f i ed ,  (see 

cards 3, 4, and 5). I f  IOP5 = 1 and IOP4 = 0, no 

change w i l l  be made t o  t h e  R(A)TFLUX f i l e s .  

0 - Cosine f l u x  d i s t r i b u t i o n  f o r  I O P l  and/or 

IOP2>0. The expanded f l u x  d i s t r i b u t i o n  w i l l  be: 

$ (expanded) = Q ( i n p u t )  x ZIY where ZI = COS (XI), 

XI = I-1/2 x (T  x XOP1). (XOP1 i n p u t  on card  2). 

1 - Same as I@P6=0 b u t  w i t h  a s ine  f l u x  d i s t r i b u t i o n .  

1 - Fo ld  f luxes  from a one-dimensional RTFLUX 

f i l e  and a one- o r  two-dimensional RTFLUX 

f i l e  (two l a t e s t  vers ions)  t o  produce a two- 
o r  three-dimensional  RTFLUX f i l e  and w r i t e  

over t h e  o l d  one- o r  two-dimensional f i l e .  

IOP5 
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I OP8( 22-24) 
I OP9( 25-27) 

I OP10( 28- 30) 
IOPll(31-33) 
IOP12( 34- 36) 
IOP13( 37-39) 
IOP14 ( 40-42) 
IOP15( 43-46) 
IOP16( 47-49) 
I OP 17 ( 50- 5 1 ) 
IOP18( 52- 54) 
IOP19( 55-57) 
IOP20 ( 58-60) 
IOP2 1 ( 61-63) 

See IOP9 o p t i o n  i f  bo th  f i l e s  are 

one-dimensional . 
Y ,  X ( X , Y  see IOP9) t o  XY 

Z, R ( R , Z  see IOP9) t o  RZ 
z, T t o  T Z  

z, H t o  HZ 

z, XY t o  X Y Z  

Z ,  0R t o  0RZ 

The f l u x e s  from t h e  one-dimensional f i l e  w i l l  

be normal ized by d i v i d i n g  by $N i n  each group 

where N i s  t he  p o i n t  where t h e  f i r s t  group 
i s  t he  maximum. 

2 - Same as I$P7=1 bu t  w r i t e  a new ve rs ion  of t h e  

Same as IOP7 bu t  fo r  A T F L U X  f i l e s .  

0 - The n e x t - t o - l a t e s t  ve rs ion  o f  t h e  f i l e  i s  t h e  

The p o s s i b l e  geometries are:  

f l u x  

f i l e .  

Y o r  Z f i l e  and t h e  l a t e s t  ve rs ion  i s  t h e  X 

o r  R f i l e .  The l a t e s t  vers ion  w i l l  be w r i t -  

t e n  over fo r  I$P7=1 o r  I$P8=1. 
1 - The l a t e s t  vers ion  of t h e  f i l e  i s  t h e  Y o r  Z 

f i l e  and the  n e x t - t o - l a t e s t  vers ion  i s  t h e  X 

o r  R f i l e .  The n e x t - t o - l a t e s t  ve rs ion  w i l l  

be w r i t t e n  over f o r  I$P7=1 o r  I$P8=1. 
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IOP22(64-66) 

IOP23(67-69) 

IOP24(70-72) 

P r i n t  contents  o f  i n p u t  f i l e s  ( i f  >O). 

P r i n t  content  o f  output  f i l e s  ( i f  >O) .  

0 - Minimum debug e d i t .  

1 - Medium debug e d i t .  

2 - Maximum debug e d i t .  

See IOP6 card 1. 

1.0 - zI ranges from +1.0 t o  -1.0 (IOP6=0, cosine 

0.5 - zI ranges from +1.0 t o  0.0 (IOP6=0, cos ine 

Card 2: Contro l  Options (6E12.0). Always requi red.  

XOP1( 1-12) 0.0 - Z I  = 1.0 

d i s t r i b u t i o n ) .  

d i s t r i b u t i o n ) .  

d i s t r i b u t i o n ) .  

1.0 - ZI ranges from 0.0 t o  0.0 (IOP6=1, s ine  

0.5 - ZI ranges from 0.0 t o  +1.0 (IOP6=1, s ine  

d i s t r i b u t i o n ) .  

XOP2 ( 13-24) Width o f  added dimension f o r  GEODST expansion (cm 
o r  rad ians) .  

Card 3: GEODST Data (2413). Required on ly  i f  IOP3>0. 

F i r s t  boundary cond i t i on  o f  added dimension 

( IMB1,  JMB1, or  KMB1). 

Last  boundary c o n d i t i o n  o f  added dimension 

( IMB2, JMB2, o r  KMB2) . 
The number o f  buck l i ng  s p e c i f i c a t i o n s  (NBS) ( i f  >O 

IGOl( 1-3) 

IGO2( 4-6) 

I G03( 7-9) 

requ i res  a d d i t i o n a l  i n p u t ) .  

(NBCS) ( i f  >O requ i res  a d d i t i o n a l  i npu t ) .  

2 - The f i r s t  and l a s t  sur face constants f o r  t he  

IGO4(10-12) The number of constants fo r  ex te rna l  boundaries 

added dimension w i l l  be given. NBCS on the  

GEODST f i l e  must be 6 f o r  t h i s  opt ion.  

3 2 See NBCS on GEODST f i l e .  

Card 4: Buck l ing  Data (6E12.0). Required on ly  i f  IG03>0. 

Card 5: Boundary Constants (6E12.0). Required on ly  i f  IG04>0. 
IG03 numbers requi  red. 

t 
IG04 numbers requi  red. 



76 

I X .  JOB CONTROL INSTRUCTIONS 

A. THE CATALOG PROCEDURE 

To run a j o b  on the  l o c a l  IBM computers t h e  computer ope ra t i ng  

system must have a v a i l a b l e  the  j o b  c o n t r o l  i n s t r u c t i o n s  f o r  t h a t  job. 

Most o f  t h e  job c o n t r o l  i n s t r u c t i o n s  f o r  execut ing  t h e  code modules i n  

t h i s  computat ional  system are  cata loged and s to red  i n  a l i b r a r y  which 

i s  accessed a t  run t ime. This  ca ta log  i s  shown i n  F igure  5. 

parameter ized and ac tua l  values o f  these parameters must be supp l ied  

by the  user. 

and inc lude  core reg ion  s ize ,  CPU t ime, and space, b u f f e r  s ize,  and 

b l o c k i n g  f a c t o r s  f o r  each a u x i l i a r y  s torage 1/0 data f i l e .  

F igu re  6 shows a t y p i c a l  se t  o f  j o b  c o n t r o l  i n s t r u c t i o n s  which 

t h e  user supp l ies  t o  supplement o r  o v e r r i d e  t h e  i n s t r u c t i o n s  i n  t h e  

ca ta log .  

here. For i n f o r m a t i o n  about the  use o f  t he  l o c a l  computers, r e f e r  t o  

t h e  l o c a l  r e p o r t  "Programmers Notebook" issued by t h e  Computer 
Sciences D i v i s i o n  o f  t he  Nuclear D i v i s i o n  o f  Union Carbide. 

The i n f o r m a t i o n  i n  the  cata loged j o b  c o n t r o l  i n s t r u c t i o n s  i s  

These parameters have Val ues which are  p rob l  em-dependent 

Only a b r i e f  d e s c r i p t i o n  o f  these i n s t r u c t i o n s  w i l l  be g iven 

B. USER SUPPLIED JOB CONTROL INSTRUCTIONS 

The parameters NB1, NB2, B1, B2, NX, NS, and N1 through N16 shown 

i n  F igure  10 are descr ibed under Problem Dependent Data F i l e  

Parameters below. The core s torage reg ion  s i z e  ( i n  k=1024 by tes) ,  
s p e c i f i e d  on t h e  " / /  GOSIZE =I' card must be approx imate ly  300 p lus  t h e  

pr imary  data a l l o c a t i o n  s i z e  ( I P 1 ,  F igure  2.) d i v i d e d  by 250. Any 

cards present  between the  "// GOSIZE=" card  and t h e  "//GO.SYSIN DD * ' I  

card  o v e r r i d e  t h e  corresponding cards i n  t h e  cata log,  and must be g iven 

i n  the  same order  as those i n  the  ca ta log  - u n i t  numbers inc reas ing .  

Note t h a t  when o v e r r i d i n g  cards i n  t h e  cata log,  a ''GO." should be 

punched f o l l o w i n g  t h e  // i n  column 1-2: i.e. "//GO.". 

The c a t a l o g  i d e n t i f i e s  th ree  i n d i v i d u a l  data f i l e s  f o r  p r i n t e d  

ou tpu t .  The f i l e  PRINT receives output  from t h e  d r i v e r  and cons is t s  

o f  a l l  user  i n p u t  card images, t he  f i l e  FT06F001 rece ives  ou tpu t  from 

t h e  c a l c u l a t i o n a l  o r  spec ia l  code modules, and t h e  f i l e  FT99F001 
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rece ives  ou tpu t  from t h e  c o n t r o l  module CONTROL1 (a h i s t o r y  o f  t h e  

r u n )  and se lec ted  ou tpu t  from t h e  c a l c u l a t i o n  modules. I f  none o f  

these f i l e s  a re  over r iden,  t h e  ou tpu t  i s  p r i n t e d  l o c a l l y ,  w i t h  PRINT f i r s t ,  

f o l l o w e d  by FT06F001, and FT99F001 l a s t .  A card  "//GO.PRINT DD DUMMY" 

causes the  f i l e  P R I N T  t o  be n u l l  and no D R I V E R  ou tpu t  w i l l  be p r i n t e d .  

The card "//GO.FT99F001 DD SYSOUT=( J ,RMOl ) "  causes t h e  ou tpu t  from t h e  

c o n t r o l  module t o  be p r i n t e d  a t  a remote p r i n t e r  i d e n t i f i e d  as RMO1. 

A card  such as "//GO.FT32F001" makes a spec ia l  assignment 

o v e r r i d i n g  t h e  ca ta log  s p e c i f i c a t i o n .  It i d e n t i f i e s  l o g i c a l  u n i t  32 

as a standard l a b e l e d  tape. The parameter NNNNNN should be replaced by 

t h e  ac tua l  tape number. DDD should be replaced by NEW i f  the  tape i s  

t o  be w r i t t e n ,  o r  OLD i f  the  tape i s  t o  be p ro tec ted  from be ing  

w r i t t e n ,  and SOME.NAME should be replaced by an i d e n t i f y i n g  name. 

Labeled tapes are  recommended i n  general.  I f  an o v e r r i d i n g  da ta  s e t  

i d e n t i f i e s  a d i s k  o the r  than a sc ra tch  d i s k  (SYSDA), t he  DSN parameter 

must a l s o  be included. 

A l l  cards between "//GO.SYSIN DD *I '  card  and t h e  ' I /*" card  a re  da ta  

cards f o r  t he  run. The f i r s t  f o u r  are t h e  c o n t r o l  module i n s t r u c t i o n s  

descr ibed i n  F igure  2. The f o u r t h  card  descr ibes t h e  c a l c u l a t i o n a l  

pa th  as fo l l ows :  (1)  The Inpu t  Processor module i s  accessed, f o r  

example, t o  read cards and w r i t e  the  n u c l i d e  ordered cross s e c t i o n  

f i l e  ISOTXS on t h e  tape u n i t  32, (2) The spec ia l  i n p u t  processor 
DCRSPR i s  accessed t o  read i n p u t  data and w r i t e  t h e  necessary i n t e r f a c e  

f i l e s  f o r  t h e  Cross Sect ion Processor Module, (3) Then the  module f o r  
p rocess ing  c ross  sec t i ons  i s  accessed, t o  conver t  t h e  n u c l i d e  ordered 
f i l e  ISOTXS t o  t h e  group ordered f i l e  GRUPXS, (4) The spec ia l  i n p u t  

processor DVENTR i s  then accessed t o  read i n p u t  data and w r i t e  t h e  

necessary i n t e r f a c e  f i l e s  f o r  t he  VENTURE Neutronics module, (5) The 

VENTURE Neutronics module i s  then accessed, (6) The spec ia l  processor 

DUTLIN i s  accessed t o  read data and w r i t e  t h e  i n s t r u c t i o n s  f o r  t h e  

React ion Rate module, and (7 )  The Reaction Rate module i s  accessed. 

C a l c u l a t i o n s  may be done w i thou t  us ing  t h e  i n p u t  processor as 

shown, bu t  data must be made a v a i l a b l e  as required. 
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FIGURE 5 .  THE CATALOG PROCEDURE. 

//BOLDVENT P R O C  GOSIZE=540K,GOTIlYE= MODULE=SCALE, 
// NB1=1,  NB2=1 , B 1 = 3 5 2 0 , B 2 = 3 2 0 0 0 ,  N X = 2 ,  NS=50,N1=10O8 

// N 1 4= 1, N 1 5= 1, N 1 6= 1 
//s 0 EX EC PGM= EM ODULE, 
// REGION=GGOSIZE,  T I n E =  GGOTIME 
//S T E P L I B  D D  U N I T = 3 3  30, VOL=SER= X X X X X X ,  D I  SP=SHl?, 
// DSN=BOLD,VENTURE 
/ / P R I N T  D D  SYSOUT=A,DCB= (RECFM=VBA,LRECL=l37,BLKSIZE=llOO) 
/ /FTOlFOO 1 DI) UNIT=SYSDA,SPACE= ( & B 1 ,  ( G N S ,  1 )  ) 
// DCB= ( R  ECFM=V BST, L R E f L = X ,  BUFNO=&NB 1, B L K S I Z E = &  B 1 )  
/ / F T 0 2 F 0 0  1 D D  UNIT=SYSDA,SPACE= (EB1  (GNS, 1 )  ) , 
// DCB= (RECFM=VBST, LREZL=X, BUFNO=GNB 1 B L K S I Z E = E B I )  
/ / F T 0 3 F 0 0  1 D D  UNIT=SYSDA,  SPACE= ( 8 0 ,  ( 1 0 )  ), 
// DCB= (RECFM=F B L K S I Z E = 8 0 )  
/ / F T 0 4 F 0 0  1 D D  UNIT=SYSDB,SPACE= (3230, ( & N l , & N X ) ) ,  
// DCB= (RECFM=FBS, L R E C L = 8 0 , B L K S I Z E = 3 2 0 0 )  
/ / F T 0 5 F 0 0 1  D D  UNIT=SYSDA,SPACE= ( 3 1 2 0 ,  ( 2 0 0 , 1 0 0 ) )  8 

// 
/ / F T 0 6  FOO 1 D D  
/ / F T 0 7 F 0 0  1 DD SYSOtJT=B,DCB= ( R E C F M = F , B L K S I Z E = 8 0 )  
/ / F T 0 8 F 0 0  1 D D  UNIT=SYSDA,  SPACE= (GB1,  ( E N 1 , 2 )  ) , 
// DCB= (RECFM=VBST, LREE L= X,  BIlFNO=&NB 1, B L K S I  ZE=E !3 1 ) 
//FT09F00 1 DD UNIT=SYSDA,  SPACE= ( G B 1 ,  ( E N S ,  1 )  ) , 
// DCB= (EECFM=VBST, LREZL=X8 BUFNO=&NBl,  B L K S I  Z E = & B l )  

// D C B= [ R ECF M = V B S T , L Ei E Z L= X BU FN O=& N B 1, B L KS I ZE= G B 1 ) 
/ / F T l l F 0 0 1  D D  U N I T = S Y S D A , S P A C E = ( & B l ,  ( G N l , & N X ) ) ,  
// DCB= (RECFM=VBST, LRE:L=X, BUPNO=&NBl,  B L K S I Z E = & B l )  
/ / F T 1 2 F 0 0 1  D D  U N I T = S Y S D A , S P A C E = ( G B I ,  ( & N l , E N X ) ) ,  
// DCB= ( R  ECFM=V B S T ,  LRE Z L= X, BU FNO=&NB 1, EL H S I  ZE=& B 1 ) 
/ / F T 1 3 F 0 0  1 D D  U N I T = S Y S D A , S P A C E = ( & B l ,  ( & N 1 , 2 ) ) ,  
// DCB= (RECFM=VBST, LRE Z L= X ,  BUFNO=&NB 1, B L K S I  ZE=GB 1 ) 
/ / F T l 4 F 0 0 1  D D  UNIT=SYSDA,SPACE= ( G e l ,  ( G N S , l ) ) ,  
// DCB= (RECFM=VBST, LREZL=X,  BUFNO=&NBl,  B L K S I Z E = & B l )  
//FT15FOO 1 D D  UNIT=SYSDA,  SPACE= (GB1 (ENS,  1 )  ) , 
// DCB= (RECFH=VBST,LREZL=X, BUFNO=ENB1,BLKSIZE=GB1)  
/ / F T 1 6 F 0 0  1 D D  UNIT=SYSDA, SPACE= ( I B 1 ,  ( & N  I ,  ENX) ) , 
// DCB= (RECFM=VBST ,LREZL=X, BUFNO=&NBl, B L K S I Z E = E E i l )  
/ / F T 1 7 F 0 0  1 D D  UNIT=SYSDA,S?ACZ= (GB1,  ( & N 1 6 ) ) ,  
// DCB= (SECFM=VBST,LEEZL=X, BUFNO=&NBI,  B L K S I Z E = & B l )  
/ / F T 1 8 ? 0 0  1 D D  U N I T = S Y S D A , S P A C E = ( E B l ,  ( G N 1 6 ) )  , 
// DCB= (RECFM=VBST, LRE:L=X, BUFNO=&NBl,  B L K S I Z E = & B l )  
/ / F T 1 9 F 0 0  1 D D  UNIT=SYSDA, SPACE= ( E B 1 ,  (GMS, 1 )  ) , 
// DCB= (RECFM=VBST, LREzL=X,  BUFNO=CNB 1, B L K S I Z E = & B I )  
/ / F T 2 0 F 0 0  1 D D  UNIT=SYSDA,  SPACE= ( C B l ,  ( G N 1 3 )  ) , 
// DCB= (* ECFM=VBST, LRE 2 L= X BUFNO=GNB 1 B L K S I  ZE=& S 1 ) 
//FT21F001 DD U N I T = S Y S D A , S P A C E = ( G B l ,  ( E M 1 , 2 ) ) ,  

// N2= 1 N 3= 1, N4= 1 N5=1 , N6= 1 N7=1 N o =  1, N 9= 1 # N lo=  1, N 1 1 =  1, N12= 1 8 N 1 3 4 ,  

DCB= (FECFM=FB,EiUFN3= 1,  LRECL=80 ,  B L K S I Z E = 3 1 2 0 )  
SYSOUT=A, DCB= ( R  ECFM= VB A ,  L l ? E C L = l 3 7 ,  B L K S I Z E = l  1 00 )  

//WTIOFOO 1 D D  UNIT=SYSDA, SPACE= [ G B I  # (GNS, I )  ) 

// DC9= (RECFM=VBST,LREZL=X, SUFNO=GNBl,  B L K S I Z E = E  B 1 )  -“ri 

( Z 3 N T )  



79 

/ / F T 2 2 F 0 0  1 D D  UNIT=SYSDA, SPACE= (GB1,  (GPS, 1 )  ) , 
/ / * T 2 3 F 0 0 1  D D  UNIT=SYSDA,SPACE= ( E B l ,  (GN3) ) , 
// DCB= (RECFM=FT, BUFN3= & N B l  ) 
/ / F T 2 4 F 0 0 1  D D  UNIT=SYSDA,SPACE= (GB1,  (GN2) ) , 
// DCB= (RECFM=FT,BUFND=&NB2)  
/ / F T 2 5 F 0 0  1 D D  UNIT=SYSDA, SPACE= ( E B 1 ,  ( E N 1 2 ) )  , 
// DCB= ( l iECFM=FT, BUFNO=&NBl)  
/ / F T 2 6 F 0 0 1  D D  U N I T = S Y S D A , S P A C E = ( & B l ,  ( G N 1 2 ) ) ,  
// DCB= (RECFM=FT, BUFND=&NBl)  
/ / F T 2 7 F 0 0  1 DD UNIT=SYSDA,SPACE= (GB1,  (EN2)  ) , 
// DCB= (RECFM=FT8BUFND=&NB2) 
/ / F T 2 8 F 0 0  1 D D  UNIT=SYSDX, SPACE= (GB1,  (GN2) ) , 
// DCB= (RECFM=FT,BUFNO=&NB2) 
/ /FT29F001 D D  U N I T = S Y S D A , S P A C E = ( & B l ,  ( & N 1 4 ) ) ,  
// DCB= (RECFM=FT, BUFN3=&NB2)  
/ /FT30F001 D D  UNIT=SYSDA,SPACE= (G61,  ( G N 1 , 2 )  ) , 
// DC B= (R ECFM=V BST LRE2 L= X,  BUFNO=&NB 1, EL KSI ZE=E B 1 ) 
/ / F T 3 1 F 0 0 1  D D  U N I T = S Y S D A , S P A C E = ( E B l ,  (EN1,FN'X))  8 

// DCB= (RECFM=VBST,LREZL=X, BUFNO=INBl ,  B L K S I Z E = E S l )  
/ / F T 3 2 F 0 0 1  D D  U N I T = S Y S D A , S P A C E = ( & B l ,  ( G N 1 , 2 ) ) ,  
// DCB= (RECFM=VBST, LREZL=X, BUFllO=&NB 1, B L K S I  Z E = G B l )  
/ / F T 3 3 F 0 0  1 D D  UNIT=SYSDA,  SPACE= (GB1,  (EN4)  ) , 
// DCB= (RECFM=VEST, LREZL=X, BUFNO=GNBl, B L K S I Z E = & B l )  
/ / F T 3 Q F 0 0  1 D D  UNIT=SYSDA, SPACE= ( G B 1 ,  (GN1,GNX))  , 
// DCB= (RECFM=VBST,LREZL=X, BUFNO=&NBl, B L K S I Z E = E B l )  
/ / F T 3 5 F 0 0  1 D D  U N I T = S Y S D A , S P A C E = ( & B l ,  ( & N 1 , 2 ) ) ,  
// DCB= (RECFM=VBST,LREZL=X, BUFNO=&llBl ,  B L K S I Z E = & B l )  
//FT36F00 1 D D  UNIT=SYSDA, SPACE= ( E B 1 ,  ( & N 6 , 2 )  ) , 
// DCB= (RECFM=VBST ,LREZ L= X ,  BUFNO=GNB 1, B L K S I Z E = G B l )  
//FT37F001 D D  U N I T = S Y S D A , S P A C E = ( E B l ,  ( E N 1 5 , 2 ) ) ,  
// DCB= (RECFM=VBST, LREZL=X, BUFNO=ENBl, B L K S I Z E = E B l )  
/ / F T 3 8 F 0 0 1  D D  U N I T = S Y S D A , S P A C E = ( E B l ,  ( E N 1 5 , 2 ) ) ,  
// DCB= (RECFM=VFST, LRE2L=X8 BUFNO=GNB 1, B L K S I  Z E = E S l )  
//FT39F00 1 D D  UNIT=SYSDA,  SPACE= ( S B 1 ,  ( & N 1 5 , 2 ) ) ,  
// DCB= [RECFM=VBST, LREZ L=X, BUFNO=&NBl, B L K S I Z E = € B l )  
/ / F T 4 0 F 0 0 1  D D  UNIT=SYSDA,SPACE= (EB2, ( E N S ) )  I 
// DCR= (RECFM=FT,BUFND=&NB2) 
/ / F T 4 1 F 0 0 1  D D  UNIT=SYSDA,SPACE= ( E B I  ( F N 4 )  ) , 
// DCB= (RECFM=VBST, LRECL=X, BUFNO=&NB 1, B L R S I Z E = E  B1)  
//FT42F00 1 D D  UNIT=SYSDA,SPACE= ( E B 2 ,  (GN7) ) , 
// DCB= (RECFM=VBST,LREZL=X, BUFNO=&NB2, B L H S I Z E = & B 2 )  
//FT43F00 1 D D  UNIT=SYSDA,  SPACE= (GB2,  ( G N 8 )  ) , 
// DCB= (RECFM=VBST,LREZL=X, BUFNO=&NB2, B L K S I Z E = & B 2 )  
/ / F T 4 4 F 0 0  1 D D  UNIT=SYSDA,SPACE= (GB1,  ( 8 N S , 1 )  ) , 
// DCB= (R ECFM=V BST,  LREZL= X 8  BUFNO=GNB 1, B L K S I  ZE=E B 1 )  

// DCB= ( R  ECFM=V BST,  LREZ L= X, BUFNO=GNB 1, B L K S I  ZE=GB 1) 

// DCB= ( R  ECF M =  V B S T  8 LRE 2 L= X , BU FNO=& NB 1, BL KS I ZE= & B 1 ) 
/ / F T 4 7 F 0 0  1 D D  UNIT=SYSDA,  SPACE= (EB1, (ENS,  1 )  ) , 
// DCB= (RECFM=VBST,LREZL=X, BUFNO=GNBl, B L K S I Z E = E B l )  

x, // DCB= (P ECFM=VBST,LREZL=X, BUFNO=&NBl,  B L K S I % E = C B  1 )  

/ /FT45FOO 1 D D  U N I T = S Y S D A , S P A C E = ( E B I ,  (GN9) ) 

/ / F T 4 6 F O O l  DD U N I T = S Y S D A , S P A C E = ( E B I ,  ( G N I O ) )  8 

'* / / F T 4 8 F O O 1  D D  U N I T = S Y S D A , S P A C E = ( E B l ,  ( & N 1 , 2 ) ) ,  
// DCB= (RECFM=VBST,  L R E Z L = X ,  B U F N O = & B B ~ ,  B L h S I Z E = E B l )  

(C3NT)  
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/ / F T 4 9 F 0 0 1  D D  UNI2=SYSDA,SPACE=(&E?l ,  ( G N 1 1 ) )  , 
// DCB= (RECFM=VBST,LREZL=X, B U F N O = & N B l , B L K S I Z E = E B l )  
/ / F T 5 0 F 0 0 1  DD UNIT=SYSDA,SPACE= ( E B 1 ,  ( & E J 1 , 2 ) ) ,  
// DCB= (RECFM=VFST,LREZL=X, BUFNO=&NBl, B L K S i Z E = & B l )  
//FT51F00 1 D D  UNIT=SYSDA,  SPACE= (GB1,  (ENS, 1 )  ) , 
// DCB= (RECFM=VBST, LRE:L=X, BUFNO=GNBl, B L K S I  ZE=GBl )  
/ / F T 5 2 F 0 0 1  D D  UNIT=SYSDA,SPACE= (EB1 ,  (ENS,  1 )  ) , 
// DCB= (RECFM=VSST, LREZ L=X, SUFNO=&NB 1, BLKSI ZE=E !3 1 ) 
/ / F T 5 3 F 0 0 1  D D  UNIT=SYSDA,SPACE= ( G e l ,  (GNS, 1 )  ) , 
// DCB= (RECTM=VBST,LREZ L=X, BUFNO=&NBl, B L K S I  Z E = & B l )  
/ / F T 5 4 F 0 0  1 D D  UNIT=SYSDA,  SPACE= ( G B I ,  (GN1,2 )  ) , 
// DCB= (RECFM=VBST, LREZL=X, BIIFNO=GNBl, B L K S I  ZE=GBI)  
/ /FT55F001 D D  UNIT=SYSDA,SPACE= (EB1  , (ENS, 1 )  ) , 
// DCB= (RECFM=VBST,LREZL=X,BUFNO=&NBl ,BLKSIZE=GBl)  
/ / F T 5 6 F 0 0 1  D D  UNIT=SYSDB,  SPACE= ( G B 1 ,  (ENS,  1 )  ) , 
// DCB= (RECFM=VBST, LREEL= X,  BUFNO=ENBl, BLKSI ZE=G!31) 
/ / F T 9 6 F 0 0  1 DD UNIT=SYSDA, SPACE= ( E B l  8 (ENS, 1) ) , 
// DCB= (RECFM=VBST, LREZL=X, BUFNO=EBBl, B L K S I  ZE=EB 1 )  
//FT97F00 1 D D  UNIT=SYSDA,SPACE= ( E B 1 ,  (ENS, 1) ) , 
// DCB= (RECFM=VBST,LRECL=X, BUFNO=&NB 1, B L K S I Z E = & B l )  
/ / F T 9 8 F 0 0  1 D D  UNIT=SYSDA, SPACE= ( G B 1 ,  ( G N S ,  1 )  ) , 
// DC B= (R ECFFl=V BST,  LRE Z L= X, BUF NO=€ NB 1, BL KSI  ZE=E B 1 ) 
//FT99 FOO 1 D D  S YSOUT=A, DCB= (R ECFN = VBA, L R E C L = 1 3 7 ,  B L K S I Z E =  11 00)  
//BOLDVENT PEND 



FIGURE 6. USER SUPPLIED JOB CONTROL INSTRUCTX010S- 

I N P U T  PROCESSOR 
COMIYENT*****DATA FOR THE I N P U T  PROCESSOR GOES HERE 
END 

DCRSPR 
COHHENT*****DATA FOR THE SPECIAL INPUT PROCESSOB DCRSPR G O E S  HERE 
EBD 

DVEIVTR 
COHNEBT*****DATA FOR THE SPECIBL INPUT PROCESSOB DVENTR GOES REBE 
END 

DUTLII  
COfiNEIT*****DATA EOB THE SPECIAL INPUT PROCESSOR DUTLII  GOES HERE 
END 
/* 
// 
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C. PROBLEM 

O f t  en 

n e u t r o n i  cs  

DEPENDENT DATA FILE PARAMETERS 

t h e  data f i l e  requirements a re  governed by those o f  t h e  

codes, so these parameters have been t a i l o r e d  t o  s a t i s f y  

t h e  bas i c  needs o f  t he  VENTURE and VALE neu t ron i cs  code modules. 

However, t h e r e  a re  s i t u a t i o n s  where t h e  requirements a re  governed by 

o t h e r  modules i n  t h e  system. The user should r e f e r  t o  s p e c i f i c  docu- 

men ta t i on  about these requirements. I n fo rma t ion  about s p e c i f y i n g  

these  parameters i s  gi.ven here and F igu re  7. presents re fe rence 

in fo rma t ion .  (See a l s o  APPENDIX A.) 

When a f i l e  has spec ia l  requirements, such as f o r  an unusua l ly  

l a r g e  amount o f  d i s k  space, i t  may be most p r a c t i c a l  t o  i n c l u d e  

o v e r r i d e  i n s t r u c t i o n s  f o r  t h i s  u n i t  r a t h e r  than use t h e  parameters. 

B 1  and B2 are  t h e  s izes  i n  bytes ( 4  by tes  per  s h o r t  word) o f  core 

memory b locks  i n t o  which data a re  read, l i m i t e d  t o  32000. The l a r g e r  

t h i s  b lock  s i z e  t h e  fewer a re  the  1/0 requests requ i red  t o  read a par -  

t i c u l a r  data set .  82 de f i nes  the  b lock  s i z e  o f  t h e  da ta  se ts  which 

a r e  read most o f t e n  d u r i n g  t h e  i t e r a t i v e  p a r t  o f  t h e  c a l c u l a t i o n .  NB1 

and NB2 (pe rm iss ib le  values of 1 o r  2) s p e c i f y  t h e  number o f  b u f f e r s  

(number o f  b locks  o f  s i z e  B 1  o r  B2) o f  core memory i n t o  which data 

w i  11 be stored. 

We recommend s p e c i f y i n g  NB1 = 1, NB2 = 1, B 1  = 3520, and B2 = 32000, 

NX = 2, NS = 50, and N 1  = 100. 

p r a c t i c a l  problems. 
minimizes core  memory requirements. For small  problems, it may be 

d e s i r a b l e  t o  se t  B2 t o  something smal le r  than 32000 t o  minimize core  
memory. It i s  recommended t h a t  B 1  and 82 no t  be se t  sma l le r  than 

3520. Values f o r  parameters N2 through N16 are  c a l c u l a t e d  as f o l l o w s  

where reference i s  t o  t h e  mul t i -d imens iona l  problem t o  be so lved by 

t h e  neu t ron i cs  code:a 

These values w i l l  be adequate f o r  most 
We f i n d  advantage i n  us ing  o n l y  one b u f f e r  as t h i s  

a Space requirements a re  shown f o r  " t rack  over f low" ;  they  inc rease 
by a f a c t o r  equal t o  t h e  r e c i p r o c a l  of t h e  f r a c t i o n  u t i l i z a t i o n  
w i t h o u t  t h i s .  
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Figure  7. Determining t h e  Values o f  L,  N, and B 

L 

~ 

N B For  

N2 

N3 

N4 

N5 

N6 

N? 

N8 

N9 

N10 

N11 

N12 

N13 

N14 

N15 

N16 

Remarks 

8CR 
8C 

PG 
RPG 

61 Normally 
Fo r t h e  " row - s t o r e d  " mod e. 

Set N3=1 except f o r  t h e  "row- 
s to red"  mode. 
Non-hexagonal geometry. 
Hexagonal geometry. 

36C+4 
44C+12 

RPG 61 

Set N4=1 except f o r  f i x e d  
source problems. 
F ixed source by p o i n t  and group. 
F ixed source by zone and group. 

--- 
8CR 
42 

PG 
G 

B1 

Set N5=1 f o r  t h e  "row-stored'' 
mode only. 
Non - hexa gona 1 geometry . 
Hexagonal geometry. 

4( 8CR+C+R) 
4( 9CR+2C+2R) 

PG B2 

Set N6=10 

8CR P 

8CR P B2 

8C R P B1 

8CR P 
PG 

Normally. 
I f i n i t i a l  f l u x  guess i s  t o  be 
redd from RTFLUX i n t e r f a c e  and 
t o  be expanded. 
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8C RP 61 

Set N12=1. 

Set N13=1 unless the  power dens i ty  
i n t e r f a c e  PWDINT w i l l  be w r i t t e n .  
For w r i t i n g  t h e  i n t e r f a c e  PWDINT. P 61 

Set N14=1 unless t h e  PI CalCUla- 
t i o n  i s  t o  be done. 
For t h e  P 1  PG 61 

Set N15=10. 

Normally N16.1. 
I f  t h e  s tandard f l u x  i n t e r f a c e s  
RTFLUX and/or ATFLUX are t o  be 
w r i t t e n  on scra tch  d isc.  

--- 
8CR PG 
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Let  C = number o f  columns i n  the  mesh 

R = number of rows i n  t h e  mesh 
P = number o f  planes i n  t h e  mesh 

G = number o f  energy groups 

Z = number o f  zones 

and NN = [(  l lO+l. lL)N]/B + 1 

where NN i s  t h e  value assigned t o  N2 through N16, and L, N, and B are 
c a l c u l a t e d  from t h e  above parameters as shown i n  Fig. 11 o r  have set  values. 

wi th  48 columns, 22 rows, 16 planes, and 6 groups, N2=257, N3=1, N4=1, 

N5=113, N6=10, N7=5, N8=5, N9=43, N10=43, Nll=54, N12=1, N13=1, N14=1, 

N15=10, and N16=1. Larger Values f o r  these paremeters waste computer 

resources and l i k e l y  increase cost. 

For a non-hexagonal problem running i n  t h e  "plane s to red"  mode, 

As a user a i d  major space requirements f o r  data f i l e s  are e d i t e d  

by the  more s o p h i s t i c a t e d  codes such as VENTURE i n  t h i s  system (see 

APPENDIX A.). 

X. SUPER SAMPLE PROBLEM 

The source o f  t h i s  problem i s  the  Large Core Code Evaluat ion 

Working Group (LCCEWG) Th i rd  Benchmark Problem. It has been changed 

somewhat from t h e  o r i g i n a l  s p e c i f i c a t i o n s  f o r  use as a sample problem. 
The hexagonal three-dimensional geometry and zone placement are shown 

i n  Figures 8 and 9, and t h e  dep le t i on  t ransmutat ion scheme i s  shown 
i n  F igure 10. A d e s c r i p t i o n  o f  the mudule accesses i s  given i n  F igure 

11. The j o b  c o n t r o l  i n s t r u c t i o n  and i n p u t  are shown i n  F igure 12, and 

se lec ted  output  i s  shown i n  F igure 13. The complete output  f o r  t h i s  

problem i s  i nc luded  i n  the  source package f o r  t he  BOLD VENTURE com- 

p u t a t i o n  system a v a i l a b l e  from the  Nat ional  Energy Software Center 

(ANL) . 
The c a l c u l a t i o n a l  path was chosen t o  demonstrate t h e  f l e x i b i l i t y  

o f  c a l c u l a t i o n s  t h a t  may be done w i t h  t h e  BOLD VENTURE system. 

The c o n t r o l  module i s  i n i t i a l l y  accessed by t h e  res iden t  d r i v e r  
i n  order  t o  read i n p u t  data and c rea te  the  f i l e  CONTRL and w r i t e  the  

records PROINS and DVRINS on t h i s  f i l e .  A f t e r  t h i s  i n i t i a l  access the  

c o n t r o l  module i n s t r u c t s  the d r i v e r  t o  access t h e  modules i n  order. 
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ORNL-DWG 80- 1460 1 R 

44-47 

32-35 

LATTICE PITCH = 16.33 

PRIMARY CONTROL ROD 
ZONES 24-39 

SECONDARY CONTROL ROD 
WHERE ZONE 24 ZONES 40-51 

D-PLANE (AXIAL 
MESH POINT 7 AND 8), AND 
ZONES 25-27 LIE OUTWARD 
AXIALLY (SEE FIGURE 13). 
THIS PLACEMENT HOLDS FOR 
EACH SET OF CONTROL ROD 
ZONES. 

BLANKET 

NOTE: SEE FIGURE 13 FOR ZONE PLACEMENT 
AND DIMENSIONS. 

cm 

Figure 8. Cross Section Through Core Assemblies 



ORNL-DWG 80-14602 

0.0 cm I 
23 

134.62 

‘ 9  

170.1 8 

5 

200.66 
ZONE 

231 .I4 

23 23 23 23 23 23 22 I 

19 I O  20 I1 21 12 22 2 

16 6 17 7 18 8 22 3 

13 2 14 3 15 4 22 4 

M I DP LAN E - - 

ZONES 1 -12 INTERNAL AND RADIAL BLANKET ASSEMBLIES 
13-18 FUELED DRIVER ASSEMBLIES 
19-21 AXIAL BLANKETS 

22 RADIAL SHIELD 
23 GAS PLENUM /STRUCTURE 

Figure 9. Zone Placement 
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F igu re  11. Module Accesses and Resul ts.  

Module 
Access Resul t s 

1 Reads i n t e r f a c e  f i  1 es GRUPXS, RODSET, EXPOSE, and REFUEL 

2 Reads neu t ron i cs  i n s t r u c t i o n  and data f o r  f i l e s  GEODST, 

NDXSRF, and ZNATDN. 

2 

12 

7 

19 

13 

2 

12 

7 

13 

2 

12 

7 

9 

15 

2 

Reads c o n t r o l  rod p o s i t i o n i n g  and exposure i n s t r u c t i o n s ,  

and f u e l  management i n s t r u c t i o n s .  

I n s e r t s  c o n t r o l  rod  m a t e r i a l  i n  pr imary c o n t r o l  rod  

zones 24 through 39. 

Regul a r  f l  ux-ei  genval ue neut r o n i  cs. 

Fuel management i n i t i l i z a t i o n .  

Exposure (255.5 days). 

Reads c o n t r o l  rod p o s i t i o n i n g  i n s t r u c t i o n s .  

Replaces rod m a t e r i a l  w i t h  rod- fo l lower  ma te r ia l  i n  

c o n t r o l  rod zones 24 th rough 35. 

Regular f l  ux-ei  genval ue neu t ron i  cs. 

Exposure (255.5 days). 

Reads c o n t r o l  rod p o s i t i o n i n g  i n s t u r c t i o n s ,  neut ron ics  

i n s t r u c t i o n s ,  and p e r t u r b a t i o n  i n s t r u c t i o n s .  

Removes c o n t r o l  rod m a t e r i a l  from c o n t r o l  rod zones 36 

th rough 39 and replaces i t  w i t h  rod - fo l l ower  ma te r ia l .  

T h i s  i s  t h e  a l l - r o d s - o u t  c o n f i g u r a t i o n .  

Regular and a d j o i n t  f l ux -e igenva lue  c a l c u l a t i o n .  

React ion r a t e  c a l c u l a t i o n .  

Pe r t  u r ba t i on ca 1 cu  1 a t  i on . 
Reads neu t ron i cs  i n s t r u c t i o n s .  
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F igu re  11. ( c o n ' t )  

2 

12 

Module 
Access Resu l ts  

7 Dominant harmonic a d j o i n t  f i x e d  source (peak power 

d e n s i t y  ) ca 1 c u l  a t  i on. 

Reads c o n t r o l  rod p o s i t i o n i n g  and neu t ron i cs  

i n s t r u c t i  ons. 

I n s e r t s  c o n t r o l  rod m a t e r i a l  i n  a l l  pr imary c o n t r o l  rod 

zones 24 through 39 and spec ia l  shutdown rod m a t e r i a l  i n  

secondary c o n t r o l  rod zones 40 through 51. This  i s  t he  

a l l  - rods- in  con f igu ra t i on .  

7 

2 

12 

19 

7 

Regular f lux -e igenva lue  c a l c u l a t i o n .  

Reads c o n t r o l  rod p o s i t i o n i n g  i n s t r u c t i o n s  and f u e l  

management i n s t r u c t i o n s .  

Restores a l l  c o n t r o l  rod zones 24 through 51 t o  t h e i r  

o r i g i n a l  c o n f i g u r a t i o n  ( a f t e r  t h e  f i r s t  access t o  module 

12). 

Refuels the  core. 

Regular f lux -e igenva lue  c a l c u l a t i o n .  
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FIGURE 12. INPUT FOR SUPER SAIlPLE PROBLEM. 

/ / U S E R I D  J O B  (CHARG) ,'USER ADDRESS *,HSGLEVEL= (1, l )  
//*CLASS C?O91=2OM, I O = O  15, REGION=1500K,LINES=12,CARDS=O 
//STEP EXEC BOLDVENT, 
// N 3 1 = 1, NB 2= 1, B 1 = 3 5 2 0 , B 2 = 3 2 00 0, N X= 50,Y S= 13 6,  ?I 1 = 1 3 6, 
// N2= 1 3 5 ,  N 3 4 0  , N 4= 136, N5=6 0 , N 6=10, N7=4 N8=4, N 9 =  34, N lo= 34, N 1 1 = 4 1, N 1 2= 1, 
// N13=136 ,N14=20 .N15=10 ,~16=136 ,  
// G O S I Z E = l  S O O K  
//GO.SYSIN D D  * 
=CONTROL1 

220000 1 
SWPER SAMPLE PROBLEH. 

1 2  2 1 2  1 1 9 1 3  2 1 2  7 1 3  2 1 2  7 9 1 5  2 7 2 1 2  7 2 1 2  
7 0  

E N D  
INPUT D A T A  PROCESSOR. 
OV G R U P X S  OORNL !'I A D E  $ 
1D 4 49 0 3 0 1 343 0 3R 

1 2R 0 2R 
2D / 

*LCCEPG METHODS BENCYMARK PROBLEM 3 L I B R A R Y  - R PBOTSIK (GE-A* 
*RSD) A0816 A1123 A2400 A2555 A2600 A2800 AU200 A9235 * 
*A9236 A9238 A9439 A9U40 A9441 A9442 A9999 BO816 B1123 82400 * 
*E2555 B2600 82800 84200 89235 99236 U'3238 B9439 B9440 B944l * 
*E9442 B9999 I 0 5  1011051 1II0600111123012U000125550126000128000* 
*142000Q1123 42400 Q2555 Q2600 Q2800 44200 O23X PU24X tia24X * 
*CUPISS* 

1.68547E-01 2.24484E-01 6.93373E-03 3.54065E-05 1.79858E 09 6.274042 
1.842103 08 4.271093 07 2.00000E 07 8.20850E 05 6.73794E 04 2.03468E 
1.06770E 01 
4D / 

*016 NA23 CR UN55 PE N I  10 0235 U236 U238 * 
*PO239 PO240 PU241 PO242 PP 016 Nil23 CR HN55 PE * 
*NI no 0235 u236 0238 Pu239 PO240 Pu241 ~ 0 2 4 2  FP * 
*I310 B11 C ~ ~ 2 3  CR n ~ 5 5  FE NI no ~ ~ 2 3  * 
*CR !IN55 PE NI 80 U23X Pu24X AIl24X CUPISSENEFBS* 
*ENEFB52NEPB5ENEPB5ENDFBSENEF85ENEFB5ENEFBSENEPB5ENEFB5ENEPBSENEFB5* 
* E N E F B 5 E N E P B 5 3 N E P E S E N E ~ B 5 E N E P B 5 ~ N ~ ~ ~ 5 E N ~ F B ~ E N E F B 5 E N D F B 5 E N E F B 5 *  
*ENEPB5ENEFB5ENEFBSENEFB5ENEFB5ENEF ESENEFB5ENEPB5EIEPBSENEPBS* 
*EN EFB5ENEFB5ENEPESENEPBSE~ EFB5EN DP %SENEPBSENEPB5ENeP85ENEPBS* 
*ENEFB5ENDFB5ENEFB5ENEFBSEXTRI2EXTRA2~XTRA3E~TRA4AO816  A1123 * 
*A2400 A2555 A2600 A2800 A4200 A9235 A9236 A9238 A9439 A9440 * 
*A9441 A9442 A9999 BO816 B1123 B2YOO B2555 B2600 82800 84200 * 
*E9235 B9236 89238 89439 B9440 B944l B9442 89999 Io~lOIXO5111* 
*I0600111 1230124 000125550I26000I2800014200OQ1123 42400 Q2555 
*Q2600 Q2800 Q4200 U23X PO24X A824X CUFISS* 

1.599503 01 2.299003 01 5.199603 0 1  5,493803 01 5.584703 01 5.870002 
9.59400E 01 2.350403 0 2  2.360503 02 2.38050E 02 2.39050E 02 2.400502 
2.41060B 02 2.42060E 02 2.36000E 0 2  1.599502 01 2.299001 01 5.199603 

2.38050E 02 2.39050E 02 2.40050E 02 2.410603 02 2.42060E 0 2  2.36000E 
1.00130E 01 1.10090E 01 1.20000E 0 1  2.299003 01 5,199603 01 5.493803 
5.58470E 01 5.87000E 01 9.59400E 0 1  2.299003 0 1  5.19960E 01  5.493803 

(CO NT) 

5.493803 01 5.58470E 01 5.870005 01 9.594003 0 1  2.35040E 02 2.36050E 

19 

08 
03 

01 
02 
0 1  
02 
02 
01 
01 
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5.58470E 01 5.87000E 01 9.59400E 01 236.0 243.0 241.0 115.0 
0.0 7R 3.1084OE-11 

3.088803-11 3.17410E-11 3-205003-1 1 3.2009OE-11 3.239803-11 3.21UOOE-11 
0.0 8R 3.10840E-11 3.089803-11 3.17410+11 3.20500E-11 
3.20090E-11 3.239803-11 3.21400E-11 0.0 208 6.63650E- 13 
1.86660E-12 1.48010E-12 1-165003-12 1-251UOE-12 1.48810B-12 1.36310E-12 
1.04700E- 1 2 8.7730021- 13 9- 221 99E-13 1 .O4700E- 12 8.39 60 OE-13 1 . 00900E- 12 
8.89000E-13 1.3631 OE-12 6.63650E-13 1.86660E-12 1.480 1 OE-12 1.16500E- 12 
1.25lUOE-12 1.48810E-12 1.36310E-12 1.047003-12 8.77300+13 9.221993-13 
1. 04700E- 12 8.39600E- 13 1 - 009OOC-12 8.840003- 13 1.363 10E-12 1.8354 OE-12 
1.58580B-12 7.9247OE-13 1-866603-12 1.48010E-12 1.16500E-12 1.25 1403-12 
1.48810E-12 1.363103-12 1.86660E-12 1.480103-12 1.16500E-12 1.251403-12 
1.488 1OE- 12 1.36 3 103- 12 0.0 53B 1.20000E 03 
6.870003 02 6R 1.20000E 03 8R 1.50000B 03 
7.07000E 02 6R 1.50000E 0 3  8R 6.87000E 02 9R 
6.94000E 02 6R 0.0 53R 2.71760E-02 6.24010E-03 
2.37560E-03 2.25280E-04 8.199403-03 1,626602-03 1,8431 OE-04 2.990703-05 
1.00000E-15 1.35580E-02 1.00000E-15 58 2.146003-02 8.22170E-03 
2.81110E-03 2.66090E-04 9.681403-03 1.92070E-03 2.176403-04 1.916803-05 
1. 00000E- 1 5 8.69 1202-0 3 1.359 103-03 4 .07890E-04 2.0 3920E-04 4.848 1 OE-05 
1.00000E-15 2.9 1100E-02 2.53100E-03 8.270003-03 1.84200E-02 1.398003-03 
1.32400E-04 4.817003-03 9.55200E-04 1.082003-04 8.22170E-03 2.61110E-03 
2.660903-04 9.68140E-03 1.920702-03 2.17640B-04 0.0 48 

5 6 5 5R 1 3 2 1 2 1 
3 4 5 6 5 5 R  1 3 2 1 
2 1 3 4 7 3R 6 5 5R 6 
5 5R 0 SR 1 0 5lR 1 0 4R 

5D 1.998903 00 1.9270BE 00 2.454243 00 2.556880 00 2.14954E 00 
2.39491E 00 3.647863 00 4.56063E 00 4.9331413 30 4.66772E 00 4.845983 0 0  
U.8154OE 00 4.68358E 00 4.417283 00  7.303882 00 2.012693 00 1.903093 00 
2.49095E 00 2,547023 00 2.142853 00 2.3fl536E 00 3.62243E 00 U.54174E 00 
9.91560E 0 0  4.652453 00 U.82885E 00 4.79593E 00 4.66575E 00 9.39989E 00 
7.252953 00 1.817633 00 1.81236E 00  1.82288E 00 1.90U7UE 0 0  2.43921E 00 
2.576813 00 2.11488E 00 2.40155E 00 3.687752 00 2.05845E 00  2.  ‘428063 00 
2.680083 00 1,990703 00 2.45525E 0 0  3.928743 00 0.0 538 
6.83360E-03 2.098673-03 1.302963-02 2.70244E-03 7.30 1343-03 7.02621E-02 
2.37418E-02 7.158435-02 1.80054E-01 6.637953-02 1.41505E-02 6.7856UE-02 
9.609223-02 5,962343-02 5.57571E-02 7.70 198E-03 2.322823-03 1.299443-02 
2.748723-03 7.71060E-03 7.55835E-02 2.321783-02 6.96998E-02 1.740083-01 
6.42257E-02 1.35586E-02 6.59444E-02 9.483493-02 5.77250E-02 5.46478E-02 
2.808223-01 4.553133-05 1.212UgE-03 2.14850E-03 1.29044E-02 2.70630E-03 
7.36601E-03 7.1U396E-02 2.35471E-02 1.18448E-03 1.278603-02 2.991803-03 
5.360835-03 4.61U31E-02 2.58799E-02 0.0 118 1.229383 00 
6.848633-01 3.129903-01 1.841903 00  1.59248E 00 1.59401E 00 1.3759013 00 
0.0 8R 1.230053 00 6.97134E-01 3.249623-01 1.843603 0 0  
1.598003 00 1.592483 00 1.378903 00 0.0 27R 2.662033 00 
5.921173-02 2.777523 00 3.19351E 00 3.126163 00 3.19371E 00 3.12475E 00 
0.0 8R 2.67129E 00 6.484123-02 2.78681E 00 3.204491 00 
3.136753 00 3.204013 00 3.135533 00 0.0 70R 4.19130E-06 
2. 14787E-04 1.97639E-OU 6.33157B-05 3,035552-05 3.04488E-03 6.964602-03 
7.75 878E-03 1.4457 1 E-02 2.9 30 139-0 3 1.3 86673-03 1.8 643 le-02 6.04002E-0 3 
6.089763-03 0.0 5.65298E-06 2.57976E-04 2.522103-04 8.59307E-05 
3.93456E-05 3.55995E-03 7.75121E-03 8.75387E-03 1.62350E-02 3.27505E-03 
1.57583E-03 2.055693-02 6.82002E-03 7.1 19901-03 0.0 2.597853-06 

( C O a T )  
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0.0 4.8U2UlE-06 2.30146E-04 2.1961 02-04 7.299923-05 3.403613-05 
3.211343-03 2.02950E-06 1.04143E-04 9.083672-05 2.89471E-05 1.403133-05 
1.4850UE-03 0- 0 4R 
5D 3.652729 00 3.Y7699E 0 0  4.07732E 00 4.83003E 0 0  3.32618E 00 
9.983693 00 7,281943 00 9.2U222E 00 9,782343 00 8.452473 00 8.159833 00 
8.000333 00 8.657883 00 8.744692 00 1.464882 01 3.643173 00 3.45132E 00 
3.880493 00 4.58248E 00 3.15227E 00 4.78064E 00 7,143613 00 7.98U893 00 
9.431213 00 8.238483 00 7.92267E 00 7.767992 00 8,39955E 00 8,468323 00 
1.436593 01 4.15261E 00 3.360303 00 3.483273 00 3.30021E 00 3.925393 00 
4.816003 00 2.970013 00 4.932523 00 7.299623 00 3.355491 00 3.580393 00 
5.579573 00 2.5963UE 00 5.203553 00 7.53530E 00 0.0 53R 
6.599093-08 5-757673-04 7.68881E-03 8.10028E-03 7.920323-03 1.1951UE-02 
5.955233-02 3.121243-01 3.107783-01 1.51679E-01 1.96724E-01 2-612293-01 
2.440373-01 1.927113-0 1 2.063563-01 6.29308E-08 5.56645E-04 7.9281 23-03 
7.680613-03 7.49171E-03 1.144533-02 5.78160E-02 2.962373-01 3.06501E-01 
1,467733-01 1.86298E-01 2.477823-01 2.322983-01 1.84540E-01 1.95082E-01 
1.229893 00 3.54285~06 9.640063-07 4.72270E-04 7.61275E-03 7.897013-03 
7.100343-03 1.168943-02 5.86774E-02 5.10540E-09 6.91658E-03 8.978303-03 
6.794833-03 1.289583-02 6.31849E-02 0.0 11R 1.385173 00 
9.659572-03 3.31 126E-04 1.562363 00 2,24007E-01 1.8630UE 00 1.20899E-01 
0.0 88 1.36079E 00 1.164402-02 3.987433-04 1.565233 00 
2,558712-01 1.828133 00 1.434293-01 0.0 27R 2.458179 00 
0.0 2.475303 00 2.915293 00 2,873092 00 2.95634E 00 2.882933 00 
0.0 8R 2.46066E 00 0.0 2.47805E 00 2.919373 00 
2.882523 00 2.95729E 00 2.886123 00 0.0 118R 
5D 3.605233 00 5.92490E 00 7.621984 00 1.95755E 01 5.804023 00 
1.862303 01 8,463953 00 1.447663 01 1.556983 01 1.30403E 01 1.355993 01 
1.398583 01 1.469833 01 1.384053 01 1.74573E 01 3-60624E 00 5.276823 00 
6,934783 00 1.743793 01 5.521973 00 1.76604B 01 8.413753 00 1.425883 01 
1.542803 01 1.33481E 01 1.334169 01 1.37283E 01 1;44UO53 01 1.366873 01 

1.671563 01 5.208983 00 1.786602 01 8.309502 00 5L03997E 00 6.413603 00 
1.706583 01 4.182803 00 1.73955E 01 8.063493 00 0-0 53R 
2.265373-07 3.726813-03 3.621893-02 5.283183-02 1.199673-02 U.90111E-02 
2.532563-01 9.559443-01 8,599533-0 1 5.276423-01 8.909823-01 9.33UOUE-01 
7.74 1 6 7 3-0 1 8.3 53 853-0 1 8.0 06 72E- 0 1 2.1 4 59 1 E- 07 2 .) 8 276 13-0 3 3.47 2 193-0 2 
9.769963-02 1-191323-02 4-810973-02 2.373293-01 9.154033-01 8.264883-01 
5.250703-01 8.250093-01 8.87U29E-01 7.36710E-01 7.967723-01 7.588903-01 
3.774613 00 9.730793-05 1.503253-06 2.460432-03 3.51054E-02 4.92155E-02 
1.112961~-02 4-835552-02 2.398762-01 3.31235E-03 3.888823-02 5.741622-02 
1.062703-02 5.0 15U8Z-02 2.67620E-0 1 0.0 1lR 2.506193 00 
1.102963-02 7.267353-05 1.839823 00 7.462693-02 3.306443 00 1.327103-02 
0.0 8R 2.412243 00 1.047823-02 7.376873-05 1,803222 00 
7.49671E-02 3.18910E 00 1.308873-02 0.0 27R 2.439853 00 
0.0 2.41796E 00 2.882933 00 2.788183 00 2.953003 00 2.798783 00 
0.0 8R 2.43980T 00 0.0 2.417793 00 2.882543 00 
2.793063 00 2.953003 00 2.79907E 00 0.0 118R 
5D 3.590993 00 4.66007E 00 5.19548E 00 6.391793 01 9.31532E 00 
1.697653 01 1.072283 01 2.810333 01 2.995152 01 1.147813 01 2,993533 01 
2.738853 01 2.98528E 01 2.665453 01 2.562283 01 3.591063 00 5.034213 00 
5.335683 00 5.395413 01 8.99846E 00 1.679973 01 1.01097E 01 2.505503 01 
2.68403E 01 1.22939E 01 2.287053 01 2.153062 01 2.651653 01 2.209283 01 
2.454778 01 1.93550E 01 4.724583 00 4.466923 00 4.65995E 00 5.226833 00 
5.235323 01 9.16957E 00 1.690273 01 9.797393 00 3.84245E 00 4.922323 00 

1.73U773 01 5,612153 00 4.623353 00 4.330893 00 4.835903 00 6-741093 00 
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4.408093 01 9.923133 00 1.73316is 01 1.123252 01 0.0 538 

1.488343 00 4.918083 00 5.120553 00  1.133082 00 7.258213 00 6,758003 00 
1.109213-06 8 . 7 7 9 ~ 5 ~ - 0 3  8.888543-02 i . s e 9 3 3 ~  0 0  7.5380 1 ~ - 0 2  3 . 0 6 ~ 2 5 ~ - 0 2  

3.99741E 00 9.376523 00 4.77607E 0 0  9.241472-07 9.306393-03 1.065443-01 
1. 163393 0 0  7.975493-02 2.628263-02 1.088583 00 3.92869E 0 0  3.784333 00 
1.279423 00  4.921653 00 4.305563 00 3.28757E 00 3.03575E 00 3.710753 00 
1.84090E 0 1 2.4U6673-05 1.808313-05 9.02932E-03 9.800893-02 1.223203 00  
6.278353-02 2.77707E-02 1.136152 00 8.26861E-03 6.09411E-02 1.602083 00 
4.2410UE-02 4.342923-02 2.323023 00 0.0 1 1 R  1.091U33 01 
8.051573-02 4.011643-00 8.641633 00 1.84696E-01 1.3551eE 01 3.287193-02 
0.0 8R 8.954373 00 5.696863-02 4.443023-OU 5.91793E 00 
1.98184E-01 1.115153 01 2.819flE-02 0.0 27R 2.444833 00 
0.0 2.413663 00 2.882783 00 2.803203 00 2.953003 00 2.795113 00 
0.0 8R 2.445842 00 0 . 0  2.41366E 00 2.884393 00 
2.803213 00 2.953003 00 2,795143 0 0  0.0 118R 
7D 1 98R I 

f lD 1.538223 00  1.988183 00 2.157113 00 2.17747B '00 1.75145E 0 0  
2.024993 00  2.852073 00 2.465243 00 2,514463 00 2.95651E 00 2.157783 00 
2.391523 00 2.238253 00 1.96593E 00  5.702612 00 1.586463 00 1.503983 00 
2.152773 00 2.185653 00 1.754143 0 0  2,019682 00 2.8UGS2E 00 2.462053 00 
2.494703 00 2.950563 00 2.147043 00  2.37794E 00 2.236393 00 1.949273 00 

2.204543 00 1.71665E 00  2.03016E 00 2.892292 00 1.574663 00 2.133453 00 
2.29511E 00  1.577773 00 2.115783 00  3.090059 00 0.0 48 
7D 2 49R 1 49R 
8D 3.420373 00  4.53835E-01 3,320813 00 4.35973E-01 4.009023 00 
2.786792-01 4.682733 00 3.674653-01 3.288853 00 3.762153-01 4.774393 00 
2.913663-01 7.134993 00 7.607333-0 1 6.41785E 00 7.92322E-01 9.295173 00 
1.508633 00  8.138213 00 1.323103 00  6.309933 00 8-183483-01 7.344913 00 
7.552833-01 6.359213 00 7.669673-01 8.251473 00 9.904493-01 1.42687E 01 
1.522693 00 3.460263 00 4. 18525E-01 3.326113 00 33959823-01 3.82454E 00 
2.698203-01 4.46098E 00 3.49448E-01 3.122293 00 3.677813-01 4.612743 00 

1.50U68E 0 0  7.95626B 00 1.3053U3 0 0  6.09227E 00 8.112313-01 7.123003 00 
7.45768E-01 6.17235E 00 7.553273-01 7.991982 00 9.900083-01 1.402873 01 
1.480473 00 2.75002X 00 3.805262-01 3.08183E 00 3-202603-01 3.232UOE 00 
3.3526012-01 3.1606213 00 U. 135813-01 3.863892 00 2,785223-01 4.682293 00 
3.60257E-01 2.940783 00 3.773393-01 4.74548E 00 2.91532E-01 7.161913 00 
7.60956E-01 3- 130443 09 4.81928E-01 3.49172E 00 2.757993-01 5.39476E 00 
3.723193-01 2.561073 00 3.924503-01 4.92785E 00 2.849003-01 7.363033 0 0  
7.905931-01 0 .0  8 R  
7D 3 49R 1 49R 
8D 3.557963 00 2.323492-0 1 2.803493-06 5.709383 00 1.5560UE-01 
7,919713-04 7.555203 00 6.060972-02 5.61859B-03 1.908913 01 1-391863-01 
9.404703-03 5.760543 00 2.941453-02 1.454922-02 1.85099E 01 1.97544E-01 
8.290203-03 8.186643 00 8.739693-02 1.43577E-02 1.10020B 01 1.270213-01 
9.06608E-03 1.46829E 01 1.667253-01 5.2831UE-02 1.250293, 01 1-62242E-01 
2.3177113-02 1.081423 01 9.077852-02 1.67205E-02 1.296323 01 1-70105E-01 
9.633613-03 1.06058E 01 1.915643-01 6.90648E-03 1.297603 01 1.796053-01 
3.139163-02 1.660033 01 1,737843-01 2.87151E-02 3.572023 00 1.879143-01 
3.090 13E-06 5.122262 00 1-246533-0 1 8.1060OE-04 6. 877783 00 4.8020 1E-02 
5.605513-03 1.67809E 01 1.13810E-01 9.39559E-03 5.4870UE 00 2,248863-02 
1 . 3 2 2 0 9 ~ 0 2  1.756543 01 1,564453-01 8.395802-03 8.158851 00 7.237333-02 
1.39539E-02 1.09220E 01 1.0943UE-01 9,390371-03 1.457923 01 1.38018B-01 

5 . 6 9 7 0 5 ~  0 0  1 , 1 5 6 2 2 ~  0 0  1 . 4 9 2 0 1 ~  0 0  1 , 4 8 6 3 8 ~  00 1.488213: 0 0  2 . 1 ~ 2 3 1 ~  0 0  

2.817273-01 7.013423 00 7.422933-01 6.218392 00 7.782993-01 8.975053 0 0  
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5.376253-02 1.28153~ 01 I. 35043~-01  2.35801~-02 1 . 0 7 0 1 6 ~  01 7.883193-02 
1.667813-02 1.275489 01 1.408323-01 9.85406E-03 1.05104E 01 1.667463-01 
7.2773UE-03 1.28467E 01 1. U8367Y-01 3.07730E-02 1.653653 01 1.421593-01 
2.790793-02 1.832593 00 1. 726993-01 6.59895E-05 4. G 116UE 00 2.78462E-01 
4.809593-05 U.320513 00 2.50864E-01 2.503912-05 4.660393 00 1.391103-01 
7.990983-04 6.68019E 00 5.38869E-02 5.68042E-03 1.59615E 01 1.258043-01 
9.496513-03 5.1713 13 00 2.213263-02 1.350722-02 1.77636E 01 1.753453-01 
8. 433112-03 8.049483 00 7.90321E-02 1.41743E-02 U.77182E 00 2.245343-01 
6.768263-09 6.334513 00 8.175503-02 6.10172E-03 1.59274E 01 1.758263-01 
1.02113E-02 4.130622 00 2.846953-02 1.48627E-02 1.726063 01 2.627993-01 
8.4229UE-03 7.7654533 00 1.090853-0 1 1.570363-02 0.0 128 
7D 4 4?R 1 49R 
8D 3.590993 00 U.72717E-02 0.0 5.251433-09 4.65129E 00 
2.1179SE-01 3.373153-07 1.68745B-06 5.106593 00 3.OU639E-02 7.896643-08 
1.89423E-05 6.23286E 01 8.33587E-01 8.048942-06 3.291103-05 9.239943 00 
3.1476UE-02 0.0 9.093083-05 1.69U59E 01 6.41372E-02 3.297003-06 
1.763823-05 9.23443E 00 2.40519E-02 0.0 2R 1.227093 01 
1.249333-02 5.12001E-05 9.628663-06 2.4750UE 0 1  1.59YUOE-02 3.2405UE-06 
6.3UU91E-05 1.03446E 01 9.681943-03 2.801453-06 2;32678E-05 1.403553 01 
1.48499E-02 4.02349E-05 1.69613E-05 2.04458E 01 1,463503-02 1.200563-05 
1.002823-05 1.230373 01 1.189383-02 3-245372-05 1.535003-06 2.22U513 01 
1.577313-02 2.366743-06 3.214U5T-05 2.08U67E 01 5.62957E-02 
0.0 2R 3.59106E 0 0  3-422183-02 0.0 5.800453-09 
5.024913 00 1.517363-01 3.926523-07 1.74704E-06 5.22914E 00 2.22766E-02 
1.06019E-07 1.927253-05 5.27907E 0 1  6.09337E-01 7.31419E-06 3.283783-05 
8.918713 00 2.301523-02 0.0 8.661603-05 1.67734E 01 4.690163-02 
2.78263E-06 1.749055-05 9.02116E 00 1.756633-02 0.0 2R 
1.21719E 0 1  9.18698E-03 4.584383-05 9.96764E-06 2.29990E 01 1.182233-02 
3.62279E-06 6.392713-05 1.10190E 0 1 7.70813E-03 3.22155E-06 2.36377Z-05 
1.20309E 0 1  1.17397E-02 3.93276E-05 1.70086E-05 1.702683 01 1.10873E-02 
1.17YO 1E-05 1.0 13473-05 1.207743 0 1 9.2783 2E-03 3.0041 2E-05 1-370893-06 
1.90289E 01 1.217273-02 2.94078E-06 3.183928-05 2.083703 01 4-224323-02 
0.0 2R 9.45946E-01 4.945403-03 2.423493-09 1.787633-07 
9.724553 00 1.16187E-02 0.0  1.27401B-07 4.46691E 00 1.037673-02 
0.0 5.69301E-08 4.650923 00 1.730963-01 3.81898E-07 1-726733-06 
5.128823 00 2.574823-02 8.559723-08 1.9578UE-05 5.1 1300E 01 7.04889E-01 
7.776393-06 3.336953-05 9,106792 00 2.65U03E-02 0.0 8.5973 2E-0 5 
1.687493 0 1  5.40047B-02 3.02511E-06 1.77346E-05 8.61124E 00 2.014173-02 
0.0 2R 3.83418E 00 2.64930E-01 3.53197E-07 1.516173-06 

1.073883-05 3.750053-05 9.88072E 00 4.1555UE-02 0.0 7.896773-05 
1.72882B 01 8.47089E-02 5.05693E-06 1.876212-05 8.909UUE 00 3.042U2E-02 
0.0 1 8 R  

4.861382 00 4.02034E-02 3. 15U73E-08 2.41874E-05 4.247883 01 1-080983 00 

OV RODSET 
1D 

SNCRN N P R N  NCR NERT NSRPS NCYD ISE IiOS ISV HRlJ tYRI NSA 1 1 s  
3 6 7 35 U 1 0 0 0 0 0 1 2  O8R 

2D SHNR, HNP, ADR, ADP$ 
*I05101* *I0511I* *I0600I* 
*I 11230* *124000* *125550* *I26000* *I28000* *142000* 
2.9110-2 2.5310-3 8.2700-3 
1.8420-2 1.3980-3 1.3240-4 4.81 70-3 9.5520-4 1.0820-4 

3D SNRZO 
27 26 25 24 0 3 1  30 29 28 0 35 34  33 32 0 39 38 37 36 0 
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43 42 41 40 0 47 46 45 44 0 51  50 49 48 0 
4D SPEH. NOP, J l b  0.0  0 0 10R 
5D S N Z I t  24 28 32 36 0 0 0 
4D fPEH. NOP, J1B 0.0 1 0 10R 
5 D  SNZIf +4 +4 +4 0 0 0 0 
40 bFEH, NOP, J 1 C  0 . 0  1 0 10R 
5D ONZI$ 0 0 0 +4 0 0 0 
4D fFEH,  NOP. J l t  0.0 0 0 f O I ?  
5D $NZXd 24 28 32 36 0 0 0 
8 D  sNSH$ 40 41 42 43 44 45 46 47 48 49 50 51 
9D $SHRS 3.0-2 2.5-3 8.0-3 
9D fSHRS 3.0-2 2.5-3 8.0-3 
9D $SUB$ 3.0-2 2.5-3 8.0-3 
9D $SHR$ 3.0-2 2.5-3 8.0-3 
9D $SHR$ 3.0-2 2.5-3 8.0-3 
9D $ S H R $  3-0-2 2.5-3 8.0-3 
9D $SUR$ 3.0-2 2.5-3 8.0-3 
9D $SHR$ 3.0-2 2.5-3 8.0-3 
90 bSHR$ 3.0-2 2.5-3 8.0-3 
9D $ S U R $  3.0-2 2.5-3 8.0-3 
9D SSHRS 3.0-2 2.5-3 8.0-3 
9D $ S H R $  3.0-2 2.5-3 8.0-3 
O V  EXPOSE 
1D 
SNEXPl NISOE NAnOPT NPEP NGCR NFSLR NPPR NDCYB NEXP9 NEXPfO NEXPllS 

SNUATXE LSEXCH LBEXCH NEXP15 NOEDCY NOEFIS NOECAP NEXPl9 NEXP2O% 

2D %TITLE, H N U C O  * SUPER SAHPLE PROBLEH EXPOSURE DATA - INTERFACE P I L E  ZXPOSE 

11111 11 0 1  0 6  2 1 0 0 0 

8 0 31 0 0 0 0 0 0 

* 
*U235 * *U238 * *PU239 * *PU240 * *PO241 * *PU242 * *FP * *U23X * 
*PU24X * *A124X * *CUPISS* 

3 D  SYER, IPSLR, IPPR, IDCYR$ 0.0 1 2 3 U 5 6 7 11 5 
4D $ALHDA$ 1.49 3056-9 
5 D  $YPPP$ 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
6 D  dl5ATXEt 1 8 2  2 3 2  3 4 2  4 5 2  5 6 2  6 9 2  5 1 0 1  7 7 9  
8 D  dNBXCH$ 

1 + 2 8 0  
2 +2 3 +2 4 +2 5 +1 10 0 
2 +2 3 +2 U +2 5 +2 6 +2  9 0 
7 + 2 7 0 0  

O V  REFUEL 
10 
SUN2 N N X  N N R  NNO NQH N I D  NTS N Q  NPPB HNPP NPSB tlNPS NODBS 

0 0 1 9 0 0 0  0 0 3 1 9  1 1 9  1 
SllNPD NPHS N E C  NPDDB NI(3) S 

19 1 0  0 0 3R 
2D 

SHPU (NNE) b 
*016 * *NA23 * *CR * *EN55 * *FE * * N I  * *HO * 
*U235 * *0236 * *U238 * *PU239 * *PO240 * +PO241 * *PU242 * 
*PP * *U23X * *PO24X * *AH24X * *CUPISS* 

SPLP(NNR)$ 0.0 19R 
$PLF(NNR)$ 0.0 19R 

(CONT) 
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$PQ(NNR),NQ(NNR)$ 0.0 19R 0 19R 

SNFN(HNPF) ,NPPB) S 
U D  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 2 3 U 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

2.146-2 8.2217-3 2.81 11-3 2.6609-4 
9.6814-3 1.9207-3 2.1764-4 2.7953-5 
0.0 1.2673-2 0.0 9R 
2.146-2 8.2217-3 2.81 11-3 2.6609-4 
9.6814-3 1.9207-3 2.1764-4 1.9168-5 
0.0 8.6 9 12-3 1.359 1-3 4. 07 89- 4 
2.0392-4 4.8481-5 0.0 5R 
2.146-2 8.2217-3 2.8111-3 2.6609-4 
9.6814-3 1.9207-3 2.176U-4 1.9168-5 
0.0 8.6912-3 1.3591-3 U.0789-4 
2.0392-4 4.8481-5 0.0 5B 

SADB (NNPF, NPPB) S 

50 
$NS?N (YNFS,NFSB) S 

S N D N  (HNPC, NPDB) $ 
1 2 3 4 5 6 7 8 9 10 11 12 13 l u  15 16 17 18 19 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
6D 

$RVF(NPSB,NPDB)S 1.0 
SNEaO (NPDB) $ 0 

$NPST NZS ISZN NPMO JI (16) t 
3 3 0 0 O16R 

7D 

8 D  
$lPB(NPST) $ 1 2 3 
SNFBR(NFST)$ 0 0 0 
$NSB[NPST) $ 0 0 0 
$NDB(NPST) $ 1 1 1 
$NPD(NPST) $ 0 0 0 
$NZ(NZS,NPST)$ 21 20 19 18 17 16 15 1 4  13  
STOP 
END 
DVENTR 
00 1 

0.0 
0.0 
1 
1 0 0 0 0  0 0  

003 
1 7 1 2 1 2 2 1  1 1  
52 

004 
50 235.7032 
25 235.7032 
1 134.62 1 35.56 1 30.48 1 30.48 

005 
52 
52 

2.55620+9 1.0 

1 0 1  

0.08333333 
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k 

52 
52 

006 
1 
1 7  
1 1  
2 

14 16 
11 13 

1 3  

1 
4 

1 
4 

4 4 1 6 2 2  
4 4 0  

4 4 1 3 1 5  2 2 
4 4 6 8 6 6  
4 4 0  

4 4 1 5 3 3 4 4  

1 
4 
8 

1 
4 
8 

4 4 1 2 1 4  3 3 4 4 
4 4 2 7 7 7 4 4  

3 
23 28  
20 25 
17 19 
4 12 
1 3  
4 

38 43  
35 4 0  
29 34 
26 3 1  

1 
4 
7 

1 1  
14 

1 
4 
7 

1 1  
14 

4 4 2 2 2 7  2 2 
4 4 1 9 2 4  5 5 

4 4 2 1 2 6  3 3 4 4 
4 4 1 8 2 3  6 6 4 U 
4 4 8 1 3 1 0 1 0  U 4 
4 U 1 7 1 3 1 3  4 4 

4 4 1 2 1 4  9 9 
4 4 1 11 12  12 
4 4 0  

1 
4 
7 

10 
13 
16 
19 
22 

1 
4 

1 
4 
7 

10 
13 
16 
19 
22 

1 
4 

4 4 3 7 4 2  2 2 
4 4 3 4 3 9  5 5 
4 4 2 8 3 3  8 8 
U 4 22 27 1 1  11 
4 4 16 21  14 14 
4 4 10 15 1 7  17 
4 4 1 9 2 0 2 0  
4 4 0  

3 3 1 6 2 2  
3 3 0  

3 3 1 3 1 5  2 2 
3 3 6 8 6 6  
3 3 0  

4 4 3 6 4 1  3 3 4 4 
4 4 3 0 3 5  6 6 U 4 
4 4 2 7 3 2  9 9 4 4 
4 4 21  26  12 12 4 4 
4 4 12 20  15 15 4 4 
4 4 6 1 1 1 8 1 8  4 U 
4 4 1 5 2 1 2 1  4 4 

20 2 5  
11  19 

2 10 
1 1  
5 
1 7  
1 1  
6 

14 16 
11 13 

1 3  
7 

23 28 
20 25 
17 19 
4 12 
1 3  
8 

3 8  43  
35  40 
29 3U 
26 3 1  
20 25 
11  19 
2 10 
1 1  
9 
1 7  
1 1  

10 
14 16 
1 1  13  

1 3  

3 3 1 5 3 3 3 3  

1 
U 
8 

1 
4 
8 

3 3 1 2 1 4  3 3 3 3 
3 3 2 7 7 7 3 3  

3 3 2 1 2 6  3 3 3 3 
3 3 1 8 2 3  6 6 3 3 
3 3 8 1 3 1 0 1 0  3 3 
3 3 1 7 1 3 1 3  3 3 

1 
4 
7 

11  
14 

1 
4 
7 

11  
14 

3 3 2 2 2 7  2 2 
3 3 1 9 2 4  5 5 
3 3 1 2 1 4  9 9 
3 3 1 11 1 2  12 
3 3 0  

3 3 3 7 4 2  2 2 
3 3 3 4 3 9  5 5 
3 3 2 8 3 3  8 8 
3 3 22 27  11  11 
3 3 16 2 1  14 14 
3 3 10 15 1 7  17 
3 3 1 9 2 0 2 0  
3 3 0  

2 2 1 6 2 2  
2 2 0  

2 2 1 3 1 5  2 2 
2 2 6 8 6 6  
2 2 0  

3 3 3 6 4 1  3 3 3 3 
3 3 3 0 3 5  6 6 3 3 
3 3 2 7 3 2  9 9 3 3 
3 3 2 1  26 12 12 3 3 
3 3 12 20  15 15 3 3 
3 3 6 1 1  18 18 3 3 
3 3 1 5 2 1 2 1  3 3 

1 
4 
7 

10 
13 
16 
19 
2 2  

1 
4 

1 
4 
8 

1 
4 
7 

10 
13 
16 
19 
22 

1 
4 

1 
4 
8 

2 2 1 5 3 3 2 2  

2 2 1 2 1 4  3 3 2 2 
2 2 2 7 7 7 2 2  

(COXT) 
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11  
23 2 8  
20 2 5  
17 19 

4 12 
1 3  

12  
38 43  
35  4 0  
29 3 4  
26 3 1  
20 25  
11 19 
2 10 
1 1  

8 13  
2 7  
1 1  

13 

14 
20 22  
14 19 
8 13 
2 7  

15 
32 37  
26 34 
20 28  
14 19 
12 20 
3 11  
1 5  

8 13 
2 7  
1 1  

17 
20 22  
14 19 
8 13 
2 7  

18 
32  3 7  
26 34  
20 28  
14 19 
12  20 

3 11 
1 5  

8 13  
2 7  
1 1  

16 

19 

20 

1 
U 
7 

1 1  
14 

1 
4 
7 

10 
13 
16 
19 
22 

1 
4 
7 

1 
4 
7 

10 

1 
4 
7 

10 
12 
15 
18 

1 
4 
7 

1 
4 
7 

10 

1 
4 
7 

10 
12 
15 
18 

1 
4 
7 

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

1 1  2 2 1 1 1 1 2 1 2  2 2 1 7 1 3 1 3  2 2 
1 4 2 2 0  

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

10 2 2 22 27 1 1  11 2 2 21 2 6  12 12  2 2 
13 2 2 16 2 1  14 14 2 2 12 2 0  15 15 2 2 
16 2 2 10 15 17  17 2 2 6 1 1  18 18 2 2 
19 2 2 1 9 2 0 2 0  2 2 1 5 2 1 2 1  2 2 
2 2 2 2 0  

1 4  4 7 1 2  2 2 4 4 6 1 1  3 3 4 U 
4 5 4 1 6 5 5 4 4 1 5 6 6 4 4  
7 4 4 0  

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

10 4 4 1 3 1 1 1 1  4 4 0 

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

10 4 4 23 25 10  10 4 4 13 18  11 1 1  4 4 
12 5 4 8 19 13  13 4 4 4 15 14 14 4 4 
15 4 4 2 1 0 1 6 1 6  4 4 1 9 1 7 1 7  4 4 
18 4 4 1 1 1 9 1 9  4 4 0 

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

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

10 3 3 1 3 1 1 1 1  3 3 0 

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

10  3 3 23 25 10 10 3 3 13 18 11 11  3 3 
12 3 3 8 19 13  13 3 3 4 15  14 14 3 3 
15 3 3 2 1 0 1 6 1 6  3 3 1 9 1 7 1 7  3 3 
18 3 3 1 1 1 9 1 9  3 3 0 

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

' a 

(CONT) 



20 22 1 
14 19 4 
8 13 7 
2 7 10 

21 
32 37 1 
26 34 4 
20 28 7 
14 19 10 
12 20 12 
3 11 15 
1 5 18 

22 
44 49 1 
91 46 4 
35 43 7 
32 37 10 
26 31 13 
20 25 16 
1 1  19 19 
2 13 22 
1 1 25 

23 
1 16 1 
1 42 2 

1 1  40 4 
1 35 6 
1 12 8 
2 19 10 
22 27 1 1  
1 21 14 
1 15 17 
1 9 20 
0 

24 
1 2 9  

25 
1 2 9  

26 
1 2 9  

27 
1 2 9  

28 
8 10 4 

29 
8 10 r )  
30 

31 
8 10 4 

e io 4 

1 
4 
7 
10 

1 
4 
7 
10 
12 
15 
18 

1 
4 
7 
10 
13 
16 
19 
22 
25 

1 
2 
4 
6 
8 
10 
1 1  
14 
17 
20 

2 2 16 
2 2 10 
2 2 4  
2 2 1  

2 2 28 
2 2 25 
2 2 16 
2 2 23 
2 2 8  
2 2 2  
2 2 1  

1 4 43 
1 P 40 
1 4 34 
1 4 28 
1 4 22 
1 4 16 
1 4 10 
1 4 1  
1 4 0  

1 1 20 
1 1 1  
1 1 1  
1 1 1  
1 1 16 
1 1 23 
1 1 1  
1 1 3  
1 1 1  
1 1 1  

4 4 1  

3 3 1  

2 2 1  

1 1 1  

4 4 7  

3 3 7  

2 2 7  

1 1 7  

2 1 2 2 2 2  
1 8 5 5 2 2  
1 2 8 8 2 2  
3 1 1  1 1  2 2 

3 6 2 2 2 2  
3 3 5 5 2 2  
2 7 8 8 2 2  
25 10 10 2 2 
19 13 13 2 2 
10 16 16 2 2 
1 19 19 2 2 

4 8 2 2 1 4  
4 5 5 5 1 4  
3 9 8 8 1 4  
36 1 1  1 1  1 4 
30 14 14 1 4 
24 17 17 1 4 
15 20 20 1 4 
9 23 23 1 4 

2 8 1 1 1 1  
4 1 3 3 1 1  
6 5 5 1 1  
1 3 7 7 1 1  
3 3 8 8 1 1  
31 10 10 1 1 
26 12 12 1 1 
20 15 15 1 1 
11 18 18 1 1 
5 21 21 1 1 

1 10 10 4 4 

1 10 10 3 3 

1 10 12 2 2 

1 10 10 1 1 

9 5 5 4 4  

9 5 5 3 3  

9 5 5 2 2  

9 5 5 1 1  

15 
9 
3 
0 

27 
24 
15 
13 
4 
1 
0 

42 
36 
33 
27 
21 
12 
6 
1 

32 
1 
10 
17 
3 
1 
1 
2 
1 
1 

2 0 3 3 2 2  
1 7 6 6 2 2  
1 1 9 9 2 2  

3 5 3 3 2 2  
2 9 6 6 2 2  
2 6 9 9 2 2  
18 Ll 1 1  2 2 
15 14 14 2 2 
9 17 17 2 2 

4 7 3 3 1 4  
4 4 6 6 1 4  
3 8 9 9 1 4  
35 12 12 1 4 
29 15 15 1 4 
23 18 18 1 4 
14 21 21 1 4 
5 24 24 1 4 

43 
7 
39 
34 
32 
18 
25 
19 
10 
1 

1 
4 
5 
7 
9 

11 
13 
16 
19 
22 

1 1 1  
4 1 1  
5 1 1  
7 1 1  
9 1 1  

1 1  1 1 
13 1 1 
16 1 1 
19 1 1 
22 1 1 

32 
17 19 1 
33 
17 19 1 

1 

1 

4 4 0  

3 3 0  

(CONT) 
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34 
1 7 1 9  1 1  2 2 0 
3 5  
1 7 1 9  1 1  1 1  0 
36 
1 4 1 6  7 7 4 4 1 3 1 5  8 8 4 4 0 
3 7  
1 4 1 6  7 7 3 3 1 3 1 5  8 8 3 3 0 
38 
1 4 1 6  7 7 2 2 1 3 1 5  8 8 2 2 0 
39  
1 4 1 6  7 7 1 1 1 3 1 5  8 8 1 1  0 
40  

1 2 1 5 1 5  4 4 1 1 1 6 1 6  4 4 0 
4 1  

1 2 1 5 1 5  3 3 1 1 1 6 1 6  3 3 0 
4 2  

1 2 1 5 1 5  2 2 1 1 1 6 1 6  2 2 0 
43  

04 
2 9 3 1  1 1  4 4 0 
us 
2 9 3 1  1 1  3 3 0 
46 
2 9 3 1  1 1  2 2 0 
4 7  
2 9 3 1  1 1  1 1  0 
4 8  
20 22 10 10 4 4 19 21 1 1  11 4 4 0 

1 2 1 5 1 5  1 1  1 1 1 6 1 6  1 1  0 

49 
20 2 2  10 10 3 3 19 21 1 1  11 3 3 0 
5 0  
20 22  10 10 2 2 19 21 1 1  11 2 2 0 
5 1  
20 22 10 10 1 1 19 21 11  11 1 1 0 

0 
0 12 

0 
1 12 1 1 1.0 

19 21  1 1 1.0 
13 18 2 2 1.0 
22 23 3 3 1.0 
24 5 1  4 4 1.0 

0 
0 13 

19 
19 

A0816 A1123 A2400 A2555 A2600 A2800 A4200 A9235 A9236 A9238 A9439 A9440 
A9441 A9442 A9999 U23X PU24X M 2 4 X  CUPISS 

80816 81123 82400 82555 82600 82800 84200 B9235 89236 B9238 B9439 89440 
89441 B9U42 B9999 U23X PU24X AI24X CUPISS 

19 

6 

(COIT) 
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41123 QZUOO Q2555 Q2600 Q2800 Q4200 
9 

I05 101105 11I106001111230124000125550126000128000I42000 
0 20 

A0816 2.7176 -2A1123 6.2401 -3112400 2.3756 -382555 
A2600 8.1994 -3A2800 1.6266 -3A4200 1.8431 -4A9235 
A9236 0 .0  A9238 1.3558 -2A9439 0.0 A 9440 
A9441 0.0 a9492 0.0 A9999 0.0 0 23X 
PU24X 0.0 ~ n 2 u x  0.0 CUPISS 0.0 

BO816 2.1460 -281123 8.2217 -3B2400 2.8111 -3B2555 
82600 9.68 14 -382800 1.9207 -3BU200 2.1764 -489235 
E9236 0 .0  89238 8.6912 -3B9439 1.359 1 -3B9440 
89441 2.0392 -4B9P42 4.8481 -5B9999 0.0 U 23X 
PU2UX 0.0 Aff24X 0 .0  CUPISS 0.0 

1 12 

13 18 

2.2528 
2.9907 
0.0 
0.0 

2.6609 
1.9168 
4.0789 
0.0 

19 21 
A0816 2.1060 -2A1123 8.2217 -3A2400 2.8111 -3A2555 2.6609 
A2600 9.68 14 -3A2800 1.9207 -314200 2.1764 -4A9235 2.7953 
A9236 0.0 A9238 1.2673 -2A9439 0.0 A9940 0.0 
A9441 0 .0  A94U2 0 .0  A9999 0.0 U23X 0.0 
PD24X 0 - 0  A B Z U X  0.0  C U F I S S  0.0 

Q1123 2.2370 -302400 1.3180 -2Q2555 1.2480 -392600 4,5410 
22 22 

Q2800 9.0060 -3Q4200 1.0210 -3  
23 23 

Q1123 5.9220 -342000 7.U068 -3Q2555 7.0100 -442600 2.5512 
Q2800 5.0613 -3Q4200 5.7352 -4 

105101 2.9110 -2105111 2.5310 -3106001 8.2700 -3 

I11230 1.8420 -2129000 1.3980 -3125550 1.32UO -4126000 9.8170 
I28000 9.5520 -4I42000 1.0820 -4 

0 
END 
DDTLIN 
RODINS 0 6 0 2 4  

0.0 

24 39 

40 51 

0 0 1 0 0 0 0 1 0 0 0 0 0 0  

0 0 0 0 3 3 0 1 0 0 0 0 0 1  
0 0 0 0 0 0  

EXPINS 0 06 0 30 
255.5 

REPINS 0 6 0 2 4  
0.0 0.08333333 8.52067B+08 0.333333 1.3 E-09 
-1 1 

END 
DUTLIN 
BODINS 0 6 0 2 4  

0.0 
0 0 1 0 0 0 0 2 0 0 0 0 0 0  

-4 
-5 

-4  
-5 
-4  

- 4  
-5 

-2 

-2  

-3 

BND 

(CONT) 
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D O T L I N  
R O D I N S  

0.0 
0 0  

D T N I N S  

P E R I N S  
0 0  

END 
D U T L I N  
D T N I N S  

END 
D U T L I N  
RODXNS 

0.0 
0 0  

D T N I N S  

END 
D O T L I N  
R O D I N S  

0.0 
0 0  

R E P I N S  
0.0 
0.0 
0.0 
0.0 

0 0  

END 
/* 
// 

0 6 0 2 4  

1 0 0 0 0 3 0 0 0 0 0 0  
0 6 0 7 2  

2.55620+9 1.0 0.08333333. 
1 1 2 

1 1  
1 1 

0 0 0 2 4  
0 0 0 0 0 4  

0 6 0 4 8  

1 
1 

2.55620+9 1.0 0.08333333 
-2 3 2 -1 75 

1 1  0 

0 6 0 2 4  

1 0 0 0 0 4 0 1 1 0 0 0  
0 6 0 4 8  

1 2 
1 1  

2.55620+9 1 . 0 0.08333333 

0 6 0 2 4  

1 0 0 0 0 0 0-4 0 0 0 0 
0 24 0 24 
0.08333333 8.52067B+08 0.333333 1.3 E-09 

100.0 
1 0 0 0 0 0 0 0 0 0 0 0 0 1  
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Figure 13. Selected Output From Super Simple Problem. 
BOLD VENTURE VERS-U PJJR ON TIlE 18N-360/.**. CORTROL I O D ~ C O N T R O L l ,  DATC=00-01-81. +It!E*18.10.5’!, JOBULIE=TB?L 

I t J ITILIZATION.  RDPEREIlCI - RESAIRING 1/01 14.99, CPU l I N -  l 9 . 0 €  

FUN ‘ I I I L E  A N D  CONTROL IIODDLI DLTA 
SUPER S A l P L E  PRODLEII. 

220000 0 0 0 0 0 0 0 0 0 0 1 0 0 0  
1 2  2 1 2  7 1 9 1 3  2 1 2  7 1 3  2 1 2  7 9 1 5  2 7 2 1 2  7 2 1 2 1 9  
7 

I N I T I A L  1/0 P I L E  NAtIAGEllENT TABLES 
PILE n i n E  s u p p i r e o  31 

NODULES TO BE ACCESSED ?I( ORDER 
1 2  2 1 2  7 1 9 1 3  2 1 2  7 1 3  2 1 2  7 9 1 5  2 ?  2 1 2  
7 .2 12 19 7 

PEAD DATL A N D  LCCESS IOOULE 1 - RES&IIIING 1/01 10.97 ,  COO L I N =  19.06 

R E A D  DATA FOR A s r E c n L  PROCESSOR - rtLrmrnInG I/O- 10.83, CPU GIN= 19.01 

ACCESS PPOCESSOR ‘UVllITR’ - R I I A I I I I G  I/O= 10.81, CPU lIU= 19.01 

RELD DATA FOR A SPECIAL PFOCESSOR - R E I I I L B I ~ G  1/01 10.77 .  CPll G I N -  18.99 

ACCESS PROCESS3R ‘DUTLIN’ - R I I L I l l I N C  1- 10.76, CPU C I N -  18.99 

PEA0 INPUT DATA ONLY [LOOK-AHEAD1 - RENAINIBC 1/01 10.14, CPU l!IU= 18.99 

ACCESS RODVLZS 12 7 le 13 0 - R E R A I N I B G  I /O= 1 9 . 7 2 ,  CPU ?I11 18.?9 
0.0 0.0 CYCLE, OPT, PT.IR A I S T ,  CICLE TIRE,  T I R E  I N  CYCLE. F R I C . 1 8  CYCLE- 1 0 1 0.0 

ITERATIONS, CON’fEPCEIiCF, SELRCll, P E l K  P O S E 9  DENSITY. K - 32 -3.22930D-C5 0.0 6.40995E 02 0.993581 1 
P E I I I I ? I V E  Cn6VCtSIOV R(ITI0. ALSO P’JB CRITICAL SISTER, FUEL COlISUlF?IO~[ATC.s/UsTT-SXJ - 1.87192 1.45235 2.837321 1D 

TIRE APSER FXPOSDRE 255.500 DAYS, ISTISATED K 0.985126,  F I S S I L E  INVEIITOBI 5.2331011 03 KG. COBVERSION RITIO(NB)  1.U2573 
FUEL R A N I G Z n Z I ~ T , T l R E =  0.0 CAYS.CICLE= 0 , I N X T I L L  CCRE FXSSIL!: IRVENTOlY(K‘X) 0.961175 03 

ACCESS PROCESSOR ‘DOTLIII’ - RERAINIBO I/O= 13.56 ,  CPU rxN= 17.25  

R E A D  INPUT o m  ONLY [LOOK-AAEADI - R E n A x n I m  I/O= 13.50, CPO @IN= 17.29 

LCCESS noDoL’s 12 7 13 0 0 - R E n \ I n I n G  I/O= 1 3  50 CPU FIR= 17.20 
CYCLE, OPT, P’1.11 HIST,  CYCLE TIBE;  T I R E  IB CYCLE; P&AC.IN CICLE- 1 0 1 0.0 2.555001 02 0 .0  
I T P H A T I O N S ,  COtIVLRSFICE. SEARCR, PEAK POWER DEOSXTY, K - 3Y -1.86953D-C5 0.0 5.00619E 02  0.9898390 
P R I R I T I V E  CQBVERSInl  RLTIO, ALSO POA C R I T I C L L  S I S T E R ,  FUEL CONSDIOZI0!I (ATO!lS/WATT-SX) - 1.06997 1 .a3931 2.875UlE 10 
T i m  AFTER EXPOSORE ~ i i . 0 0 0  Dnrs. ISTISATXI K 0.989895, FISSILE IBQSRTORI 5.5028522 03 IC, COI~VERSION R A T I O ( B ~ J  i . a i s s 2  

ACCESS PROCESSOR ‘DDTLIN‘ - RP.llAIBIHG I / O =  12.03 ,  CPU C I N =  15.07 

R E I D  InPDT DATA ONLY (L’Y’JK-AHEAD) - I (FJAII (1IG X/O= 12.00 ,  CPU GIN= 15.46 

ACCESS XODULES 12 7 9 15 0 - RfR\IlIIJS I/O= 1 2 . 3 9 ,  CPU n I N =  15.06 
CICLE. OFT. ~ 7 . 1 ~  HIST, c r w  t ~ n .  TIV I* CYCLF, FPt ,c . In  CICLE- i o i 0.0 5.11300E 02  0 . 0  
ITERLTIOHS,  COIVl!RCEICl!, SEIPCR. P E \ X  POSE9 DEVSITY. K - 39 U.002’1D-05 0 . 0  5 .072883 02 1.0108367 
P R X I I T I V E  COIJVERSIOA RA”I@, hLSO PO3 CBITICAL SYSTE8, FUEL C O N S O R F Z X O ~  [ATOBS/UATT-SPc) - 1.02956 1.97200 2.94213t 10 
ADJOINT - ITZ?ATIO*S, COYV’RCEVCE.  T - 2Y -1.125UOD-05 1.0198301 
F I S S I L E  IVVEn7ORI 5. S D Z m C  0 3  K G ,  COqVE‘SION PATIO (PR) 
FYD ADJ K 1.019835 1.019836, L I ? ? A I l I  3.U100UL-07. B.D. NCFF. 1.83762E-13, Sol! (3 DLLTI  K ) / ( K  DELTA II) 2.25396D-Dl 

l.U 1662. P I S S I L I  CO~SU!!PTIO’I BATE 1.1622111E-1 0 KG/U-SK 
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111'1 P l T L E  - SUPER S A n P L E  PROBLER. 

STr~Rh:T SEQUIRED FOR CROSS S E C T I O N  CHECK 894 UORDS 

T I T L ?  O F  THE LIITEST VERSION CROSS S E C T I O t l  F I L E  
LCCEUG f4ETHODS BENCHMARK PROBLEn 3 LIBRARY - r! P R O T S I R  (GZ-ARSD) 

CRrlSS S E C T I O N  CHECK COHPLETED NOWALLY 

I F F E P E N C ?  PEAL TINE f R O n  ZI l lTDN I N T E R F A C E  F I L E  = 0.0 DAYS 

SO!  'JTION BY F I N I T E - D I F F E R E N C E  DIFFUSION THEORY 
ZIGEIIVALUE PRORLEn 
lEOMETRY NO. 17 3-0 TRIAGONAL-Z 
T ' I IAGOALL OPTION 1 PlRALLELOGRAn - 6 0  DEGREE 

' I I I \ ( A E R  O F  UPSCATTER GROOPS ( I A X )  
illJNSFR O F  DOUNSLATTrR C R O I I P S  (H8.X) 
' I I I Y B E R  O F  INTERVALS IN DIMENSION 1 (COLIINNS) 
X'J'?FlF,Fl OF INTERVALS I N  UI I1Et fS ION 2 [ R O U S )  
' I U Y O Z P  OF I N T E R V A L S  I N  DIMENSION 3 (PLANES)  
Y n Y P F R  OF ZONES 
' I lJ lPER OF REGIOIIS 
NIJYBEP OF BLlCK ABSORBER ZONES 
BOUNDARY INDICATORS-  L E F T  1 RIGHT 2 

iOP 1 BOTTOfl 2 
FRONT 2 FEAR 1 

NTJMBFI  O F  ENERGY Gnoum 4 
0 
3 
50 
25 
(I 
52 
123 

1 

nEHORY REQDIREf lEBTS FOR DATA STORAGE 

TOTAL A B C 0 
nr! r Inun  nAxI.nun 

STORAGE AVL1L)IBI.E 220000 
'1 n cn o c I LC U L  A T  I o ' I  
?OUATION CONSTANTS C I L C U L A T I O N  

3 050 

CORE CONTAINED OR SPACE STORED 32304 
PLANE STORED 15829 
POW STOREU 6019 
' lULT1-LEVEL P L L N E  STORED 17053 

COR? C O N T l I N E D  OR SPAC?  STOi iED 1U531 
0TllI:R . IODES US31 

C O P E  f'UIi7 P, !VFD 207230 
SI 'LCE S I q R E D  60580 

u PLA:IC': smnm 7 0 8 3 3  
1 PLANE S T n R Z D  25635 

25 R O U S  STORED 19629 
i p n u  I ; T n R r n  3029  
U EllLC1 -LEVEL PI .AAES STORFD 03729 

85UO 

I l l I T I A L  FLUX 

1 7 f R I T I V E  PIIOCCSS 

F F RT LJ R P LT I O  !I C L L C  U L L T ION 

33554 
17079 
7269 
18303 

18281 
8281 

2195 2290 26551 176202 
66551 2195 83U 0 
67804 2195 83U 0 
22576 2195 834 0 
16600 2195 8 3 4  0 

0 2195 83U 0 
7500 2195 83U 70200 



._ - - -  ,,: aLm-fi~i: rjis -hf IS~"--------;;--------- 12761 

SZECILL SCRATCH. D l T l S E T  REROIRZHCITS 
3LtIIIrln PHISICLL RECORD IS 7200 WORDS 

3 ITE COJ711!I111 LERAIS,  COSTROL 36 DATL 12716 

3 r n F r T  LCCESS P I L E  27 RPQIIIRES P RCCORDS 10000 FORDS I N  LENGTH 
3 1 R E C T  RCCESS F I L E  2 8  REQUIRES U RECORDS 10000 UOBDS IN LEtlGTH 
315FCZ LCCESS F t L C  PO RF@UIRFS 0 RECORDS 26550 UORDS I N  LENGTH 

! I O  P X D I I E T E I S  FOLLOY FOR Dl = 3520 L I D  B2 = 32000 
:12= 51 N3= 10 N U =  1 lI5i 23 N6= 10 37s 2 N 8 =  2 1 1 9 ~  13 N l O I  13 Ullr 16 1 113s 1 R19= 1 N 1 5 Z  10 
7161 Sl ( I I O i E  THAT IF THE FLUXES ARE TO BE EXPANDED FRON EXISTING RTFLUX, NIO= 51) 

! ? € Q ; I I R E D  DISK STORAGE S P l C E  FOR FLUX(UN1TS 24.27.28) I S  179520 BYTES. 
FOR COBSTAATS (UIIIT 40) IS-- 736000 RYTES. 
FOR CONSTLNTS(UN1T 23) IS- -  35200 BYTES. 

B E Q U I P E D  TOTLL DISK STORAGE SPACE IS------------------- 7417920 RYTES. 

FOR THE LSSIGNED DLTA STORAGE, THE REQUIRED REGION S I Z E  I S  APPROXINATELY 121OK BYTES 

.crxI?ctrn STORAGE USED FOR HACROSCOPIC CFOSS SECTION CLLCULATION 3050 WORDS 

? n e  I?AXT!IIJI! A Y D  n I N l N U ' (  DIFFUSION COEFFICIENTS ARE 6 . 4 4 5 3 6 E  00 4.46438E-01 

~ I P ~ C T  LCCESS F I L E  24 REQUIRES c RKCRDS io000 YORDS I N  LECGTH 

F I N F  RE511 DESCRIPTION - P P I N T  IS  LOCATED AT THE CENTROID O F  THE VOLUHE ELENENT 
E C U I L L T E R L L  TRIANGLES - S I D E  9.4281 
DTSTANCE T O  POIItT - DINEVSION 3 [FRONT TO REAR) 

1 67.3109 2 152.4000 3 185.4200 4 215.9000 

DETERaKNE I I t I T I L L  PLRAYETERS FOR ITERATIVE P.ROCEDURE 

QFFFQPNCE POINT FOR INtTIALIZATION WILL BE AT COLUNN = 36 ROW = 2 PLANL? = 3 ZONE * 18 

[ ' IJTIIL OVCRrELAXdTION COEFFICIENTS I A X .  1.410419 H I N .  1.250364 INNER ITERATIONS NAX. 4 H I N .  0 OPTION 0 

OV'TER I T E R L l l O I l  L I H I T  TO R E  USED 50 ESTINATED 53 

YLXI'VJH STORAGE 115ED FOR CLLCULITING INII 'IAL PARAflETERS WAS 27974 

I ' I I T I L L  FLUY IS F X I ( J , R ) * F Y  ( I )*FZ(RB)  

T O T l L  CORE fiEQL1I~ED FOR D A T A  STORAGE IS  207232 WORDS 
ELAPSED CPll A N D  CLOCK NINUTES A R E  0.069 0.776 

I ' I ITIAL '3'ITFP ITERATIOY EIGENVALUE 0.9ue5ii OPTION - 9 9  

Y E S H  PoINr SYFFP CPTIOII 1 

0 m 



f 

A FLU7 - E I G E N V L L I J F :  PROBLEN FOLLOWS 
4 INIIERS HIN, 4 ItlNERS N A X  - CHEBYCHEV BETA ON INNCRS 

SIG'lh-1 O R O E R I N G  
~ R O C ? D l I R ~ = 0 , 1 , 2 , 3 , U - N O ~ ~ A L , C l l F 8 Y S f l E Y , S E M E K , D E ~ E X , S E ~ E K ~ .  ICVR=O,l-YES,NO INNEfiS CONVR. OCVR=O, 1-IES,AO OUTERS CONWR. 
I T E B  PROC ICYR OCVR FLnX CHAXGE M U - D I R  OTHER-NU SEII-IND ACCELERATION PARAIETERS SOURCE K-USED K-CALC 

1 0 0 0 "'6.15R77D 01 0.0 0.0 1.00000 0.0 0.0 1.509683 17  1.0000000 0.6375222 
2 0 0 0 1.53Q260 01 0.07774 0.0 1.00000 1.00000 0.0 1.19338E 17  1.0000000 0.8197107 
3 0 0 0 3.949700 00 0.09437 0.0 1.00000 0.10420 0.0 1.097521 1 7  1.0000000 0.9186119 
4 0 0 0 -8.61652D-01 0.12431 0.0 1.00000 0.33519 -0.01763 1.05192E 17  1 .OOOOOOO 0.9587523 

V E U  OVERRYLAXATTON COCFFICIFNTS CALCULATED 1.30697 1.48968 1.34370 1.40360 
!IEW IIJNRRS CALCULATED 4 4 4 4 

5 0 0 0 -0.530050-01 0.29445 0.0 1.00000 3.23770 -0.28248 1.02079E 17 1.0000000 0.9745044 
6 0 0 0 -6.192740-01 0.37065 0.0 1.00000 0.69471 -0.02778 9.957451 16 0.9715044 0.9791253 
7 0 0 0 -2.455230-01 0.37021 0.0 1.00000 0.65728 -0.01795 1.00094E 17  0.9751253 0.9817027 
8 0 0 0 -2.271q70-01 0.R5353 0.0 1.00000 -1.06974 0.61447 1.003673 17 0.9817027 0.9835586 

0.86486 FORCED EKTRRPOLLTION L L N O A  

2 . 1 ~ ~ 7 3 0  i u  2.53074n 14 u.i i793n 
9 4 0 0 -2.0707RO-01 

10 1 1 0 -1.:3UR50-01 
11 1 0 0 -2.531623-01 
12 1 0 0 -1.200680-01 
13 1 0 0 4.126720-02 
14 1 0 0 2.907520-02 
15 1 0 0 -2.052960-02 
16 1 0 0 1.711fl')n-O? 
17 1 0 0 -1.099520-02 
10 2 0 0 -?.hn0110-02 
19 o o 1 i .70wnn-02  
20 1 0 0 -3.903170-03 
21 1 0 0 -2.5'39240-01 
22 1 0 0 -1.031490-03 
23 1 0 0 -6.171450-04 
24 1 0 0 5.704550-04 
25 1 0 0 5.056560-04 
?h 1 0 0 3.711759-04 
77 3 0 0 3.017900-03 

2 9  1 0 0 2. 13901D-04 
30 1 0 0 1.ORlOU'l-04 
31 1 0 0 R.120RSD-05 
32 1 0 0 -3.2299OD-05 

29 o II 1 -1.65413o-n3 

14 0.0 
0.86486 
0.0 
0.0 
0.30190 
0.68701 
O.hQSl8 
0.77756 
0.R2333 
0.92140 
1.U7182 
0.0 
0.0 
0.0 
0.6 1241 
1.02543 
0. RQ070 
0.115727 
0.04332 
1.55185 
0.0 

0.0 
0.57962 
0.978UU 

o.n 

8.64857 D- 0 1 
0.0 1.00000 
0.0 1.00000 

0.30190 1.00000 
0.32306 1.00000 
0.66514 1.00000 
0.77999 1.00000 

0.0 i . noooo  

0.50119 1.00000 
0.62037 0.0 
2.44649 0.0 
0.0 1.00000 
0.0 1.00000 
0.0 1.00000 
0.61281 1.00000 
0.68169 1.00030 
0.04837 1.00000 
0.09341 1.00030 
0.75558 1.00000 
8.00189 0.0 
0.0 1.00000 
0.0 1.00000 
0.0 1.00000 
0.57962 1.00000 
0.53522 1.00000 

4.639170-01 
2.96790 
0.61925 
1.33023 
1.07474 
1.01266 
0.99814 
0.99477 
0.99399 
0.99381 
5.12902 

-9.00 746 
0.67150 
1.16421 
1.16421 
1.16421 
1.16421 
1.16421 
1.16421 

20.74536 
-5.47032 

0.67150 
1.16421 
1.16421 
1.16421 

8.65385D-01 9.95489D-01 4.511410-03 
0.0 1.00561E 17  0.9835506 0.9850773 
0.0 1.017671 1 7  0.9900840 
0.43908 1.025553 1 7  0.9977476 
0.28130 1.019683 1 7  0.9920406 
0.24296 1.02115E 1 7  0.99318U2 
0.23399 1.02191E 1 7  0.9939207 
0.23191 1.02102E 1 7  0.9934901 
0.23143 1.02087E 17 0.9933412 
0.23132 1.021323 1 7  0.9935602 
2.78511 1.02147E 1 7  0.9937078 

0.0 1.02116E 1 7  0.9935815' 
0.29477 1.02116E 1 7  0.9935858 
0.29477 1.02116E 1 7  0.9935808 
0.29477 1.02116E 17  0.9935024 
0.29477 1.02116E 1 7  0.9935824 
0.29477 1.02116E 1 7  0.9935812 
0.29477 1.02116E 1 7  0.9935001 

-0.11077 1.02116E 1 7  0.9935010 
-7.89580 1.02116E 17  0.9935824 0.9935811 

0 .0  1.02116E 17  0.9935011 
0.29477 1.02116E 1 7  0.9935815 
0.29477 1.02116E 1 7  0.9935811 
0.29477 1.02116E 17  0.9935812 

0.993581 1 

-12.77642 1.02109E 1 7  0.9935214 0.9935815 

ESTIHATEO A R 2 O L I T E  POINT F L U Y  R L L A T I V E  EIIROR 3.022980-04 

'i'II'7IPLICITION RELIARILITF BSTI'IRTOHI: 
0.9935812 

B Y  T l l E  ,5113 (IF TllE SQUAl7E.7 ( I F  TIIR PFSI30ES--------------------------  0.993 5812 
UPPER AN0 LOYFR DOllROS ESTIfikiES DY # A X  R E L  r L V X  CMANCE------------ 0.9936132 0.99'35U90 
O P P E R  AB0 L O V E R  RO'JKDS ESTInATES OVER ALL SIGtl1FICA:lT POIITS------- 0.9943927 0.9925810 

*I P tjSfi":l DA L r FFf FCT I y F- -- -- ----- ----- -- ---- - ----------_- - _ _ _ _ _ _  \ ,  I . 

NIJr(RFR O F  INIFR ITERATIONS, OUTER I T E R A T I O N  ER80R EIGEUVALUE,  A N 0  OVERRELAXATION COEFFICIENTS 4 9.03469D-01 
1.30697 1.48968 1.34370 1. 40361 

CFlJ A t i D  CLKK HINUTBS REOUIREO FOE THIS E1GC:IVAL'JE PfiOBLEil A P E  1.617 8.685 
DOPC F I L E  CI.OSIJiC D & T L  - UKTT, ARPAYS 27 6 1 
OCPC F I L E  CLOSI!IG OLTA - UII IT ,  ARRAYS 2 R  6 1 

L E A K L C E  5.91710E 1 5  TOTAL LCSSCS 1.842805 19  TFTAL PPOOilCPIONS 1.83105E 19  REACTOR POYER(YATTS) 2.556200 09 

c, 
0 
U 



1 0.9 0.0 
2 3.0 0.0 
3 0.0 0.0 

0.0 0.0 
sun 0.0 0.0 

'JVEDALL NEUTRON BALAYCE 

G R O U P  LRSOPPTIONS 
1 2.4R2201 10 

3 7.9fi0625 18  
U 2 .915038  18  

s IJ n 1.84228E 19 

2 5 . 0 6 ~ 9 1 ~  i a  

0.0 0.0 2.28853D 14 0.0 
0.0 0.0 2.80419D 15  0.0 
0.0 0.0 1.753690 15 0.0 

1.15037D 15 0.0 0.0 0.0 
0.0 0.0 5.93710E 15 0.0 

B**2 LGSSES 1 / V  LOSS OUT-SCATTER Ill-SCATTER P1 IN-SCATTER SOURCE POUER(UATTS) 
0.0 0.0 1.16809E 1 9  0.0 0.0 1.41634E 1 9  6.7515UE 0 7  
0. o 0.0 1.059752: 1 9  1.15282E 1 9  0.0 U.13696E 18 7.3U61UE 0 7  
0.0 0.0 2.91U99E 18 1.07U96E 1 9  0.0 1.27780E 1 7  5 . 4 4 6 5 8 E  07 
0.0 0.0 0.0 2.91553E 1 8  0.0 6 .524983  1 4  1.75728E 0 7  
0.0 0.0 2.51933E 1 9  2 .519333  1 9  0.0 1.84288E 19 2 .130151  08  

Z O B "  VOLO7@S FOLLOW. TOTAL VOLll'lE 1.11203E 0 7  
2.22905E OU 7.fl156U" 0 4  9.15070E OU 1.61095E 05 2.22905E 04  2.8156UE 04 9 . 1 5 0 7 0 8  04 1 .61895E 05  2.600561 O U  
3.2R477E 04 1.05390P 05 l.PROI1OF 05 4 .223461  04 R.UU603E OU 1.90050E 05 4.22346E OU 8 .44683E 04 1.90050E 05 
4.92731P O U  9 .717811  OU 2.217297, 05 1.654773 06 2 .74086E 06 3.51956E 03 3 .51956E 03 6 .843578  03  1.55447E 0 4  
7.03911E 0 3  7.03911C 0 3  8.21229E 03 3.1089UE 04 3.51956E 0 3  3.51956E 0 3  4.1061UE 03 1.55447E 04 7.039111 0 3  
7.07911E 0 3  R.21229E 03 3.19O9UE 04 3.51956E 0 3  3 .51956E 03 4.106143 0 3  1.55447E O Y  3.519562: 0 3  3.519569 0 3  
4.1061UE 0 3  1.55497E O U  7.03911E 03 7.03911E 0 3  8.21229E 0 3  3.1089UE 011 4.49257E 06 

Z r N E  AVERACF FLUX INTERFACE F I L E  RZFLUX (VERSION 1) HAS BEEN WRITTEN ON UNIT N ? N B E R  1 9  

POI'IT PFGULLP FLUX INTERFACE FILE RTFLUX (VERSION 1) HAS BEEN WRITTEN ON UNIT B U n B E R  2 0  

c R n u n  F L U X  V A L U E S  R T  e L A m  u R O W  3 coLunH 31 = P o I n r  AT FIRST GROUP n A x I n u n  
9.77670P 14 2.711075E 15  l.USU2UE 15 1.15998E 1U 

!IAXI*'IY FITST G P G U ~  FLUYES BY ZOllR 
3 .576h5-  1 3  q.6UhOhE 1 3  4.R0255E 14 U.463361 14 2.43218E 13 6.56772E 13 3.27473E 14 3.0112151 1U 1.698738 1 2  
4.692Q6E 12 2.671'79E 1 3  2.R7317E 1 3  7.39038E 1 3  2.20300E 1 4  9.77670E 1 4  5 .03408E 1 3  1 . 5 0 2 7 3 1  1 9  6.67900E 1 9  
3.07002E 1 2  1.02150E 13 4.07637E 1 3  2.72909E 1 3  5.39615E 11 9.46341E 13 6.40351E 1 3  6 . 3 6 0 5 8 1  1 2  9.68859E 1 0  
6 . 3 ? U 7 U E  13 4.3OU599 1 3  U.1134UE 12 6.75561E 1 0  9.4799RE 13 6.46124E 13 5 .800962  1 2  9.48457E 10 2.28193E 1 4  
1.5'.402E 1 4  1.U581UE 13 2.285U5E 11 6.35582E 14 U.33930E 1 4  4.56770E 1 3  5 . 9 5 0 6 7 3  11 6 .358051  19 4.34157E 1 4  
4 .570991  1 3  5.95319E 11 6.716611 1 4  4.58885E 14 U.fl3930E 13 6 . 1 3 9 5 0 1  11 0.0 

THE H l l X I Y U H  F O Y E R  DENSITY I S  AT PLANE U,  ROW 3, A N D  COLUnN 31 A N D  I S  6.40995045D 0 2  YATTS/CC. 

THE Y I X I Y U l  HEUTRO'I DE'ISITY IS AT PLbNE 4, ROW 1, A I 0  COLUNN 3 1  A N D  I S  1 .702862870  0 7  NEUTRONS/CC. 

TIIF 1 R X I " U "  P O U F R  DEllSITY (Wb??S/CC) IN PACH ZOtIE IS 
5 .755199  0 0  1.757459 0 1  9.03907? 0 1  8.33q95E 0 1  4.60191E 0 0  1.19843E 0 1  6 .15360E 01 5.68790E 0 1  4.9261UE-01 
1 . 2 2 6 0 7 1  0 0  7.R2705E OF 7."2750E 00 5.07107E 01 1.65925E 0 2  6.U0995E 02 3.U662UE 0 1  1.13662E 0 2  U.39516Y 02 
6.73(n'l31-01 2.311807 00 Q.82900E 00 2.32651E 00 6.42313E-02 2.90000E 0 1  1.97055E 01 8.07905E 00 2.608888-01 
2.1R363E 0 1  1.UQ14UI! 01 2.57UU7F 0 0  1.432U7E-01 2.Q0491E 0 1  1.99245E 0 1  3 .68539E 00 2.74499E-01 8 .1885 lE  0 1  
5.6@r)62E 01 a-9500'3E 30 5.3141UE-01 1.15438E 0 0  8.00806E-01 2.2727UE-01 1.56347E-02 1.15U8UE 00 8.011429-01 
2.28385E-01 1.57521E-02 1.11919E 00 7.771261-01 2.22527E-01 1.4769UE-02 0.0 

TOTAL CPR NINUTFS nSE0 1.697 TOTAL CLOCK YINUTES USED 9 , 9 9 0  TOTAL 1/0 USE0 1 0 3 7  



F U H E R A N  UIALCT ACCESS UNITS USEU (L1nL-x $111 u 

3P TOTAL CPU T I n E  USED 0.001) HINUTES TOTAL CLOCK TINE USED 0.093 IINUTES TOTAL I/O USED 

CASE TITLE - SUPER SANPLE PROBLE3. 

RITE CONTAINEP ARRAYS, CONTROL 6 DATA 

TITLF OF T H E  LATEST VERSION CROSS SECTICN FILE 
LCCEYG RETRODS FEIIClifIARK PROBLEN 3 LIB 

3ETIIOO O f  SOLUTION - XATRIX EXPONENTIAL 

1 

ARY - R PROTS 

TAXI3Uq A R P A Y  SIZE USED FOR INITILL PPOCESSLNG IS 2034  

S?ORACE RFOllIRED FOP BASIC DITA I S  1 8 2 3  

STOPAGE SUPPLIED IS 220000 
J R X I i l U N  STORAGE itEWIPED I5 0574 
3INI3D5  STORAGE R E Q U I R E D  IS 3729 

1 0 9 P R  ii 0 RODRRF = -1 

3 E . I O R Y  ACTUALLY USED WILL Be 8571) 

NEXT-TO-LLTEST VERSION ZNRTDN NOT AVAILABLE 

EXPQSURE TI7E STEP STIIRTS AT 0.0 D A Y S  

K (GE-ARSD) 

nXP6!:'JRS TI ' lE S T F P  IS 2.555000E 0 2  DAYS ( 2.207520E 0 7  SECONDS ) THE N U X 8 E R  OF SUBSTEPS IS 

?CUE3 
POWER 

PQYER 
PCilER 

?OliER 
P O U R  

2.55619UE 09 UATTS, 9lXInlJn POKER DENSITY 5 .3995568  0 2  UATTS/CC IN ZONE 15 
2.553057E 09 YATTS, IIAXIlUN POUER DENSITY 5 .286716E 0 2  YATTS/CC IN ZONE 15 

AVERAC? POWER RT END OF SUBSTEP 2.5546252 0 9  WATTS 

INITIAL PEACTIOH RATES W I L L  R E  nVLTIPLIED aY 1.002U57E 00 FOR NEXT SUBSTEP 

2.559329E 09 WLTTS, HAXI3lIS POKER OE!ISITY 5 , 2 9 9 7 0 5 3  0 2  YATTS/CC I N  ZONE 15 
2.557091E 09 WATTS, NAXIXU3 POWER D P Y S I T Y  5.193735E 0 2  UATTS/CC IN ZONE 15 

LVLRAGE POUER I? END O F  SURSTEP 2.556P18E 09  UATTS 

INITIAL RELCTIOtl RATES FILL P E  nULTIPLIED BY 1.002370E 00 FOR NEXT SUBSTEP 

2.556868E 09 YATTS. N A K I X U Y  POKER DE!ISITY 5.193284E 0 2  YITTS/CC I N  ZONE 15 
2.555398? 09 WATTS, >LXII(UN POFFR D Z N S I ? l  5 .099063E 0 2  WATTS/CC IN ZONE 15 

LVERAGE POWER AT END OF SUBSTEP 2 .5563238  09 WATTS 

3 

A4 START OF SUBSTEP 1 
AT END OP SUBSTEP 1 

1.002458E 00 1.001228E 00  

AT START OF SUESTEP 2 
AT EN0 OF SU8STEP 2 

9.999135E-01 1 .0002641  0 0  

AT START OF SUBSTEP 3 
LT END OF SUBSTEP 3 

E N D  OF EXPOSURE STEP ATOX DEYSITIES AT T I l E  2.555009E 0 2  DAYS 

ZSSE IIUv3R.S 1 



INVENTORY A N 0  REACTION RATES BY ABSOLUTE NUCLIDE 

'10. YR!IE 

1 0 1 5  
2 ' l h 7 3  
7 C P  
U YN55 
5 F E  
6 '(1 
7 Y O  
9 3235 
9 11236 

10 (1238 
1 1  PI1239 
12 P112lO 
1 3  FIl24l 

15  FP 
lfi F10 
1 7  R 1 1  
19 c 
17 U23X 
20  PU2UX 

iu  e 7 2 4 2  

*********** 
INVENTORY 

8 

( K G I  
1.51727E 04 
1.65508E 04 
4.90648E 0 4  
4.9079r)E 03 
1.R1556E OS 
3.78532E 04 
7.01200E 03 
2.396UOE 02 
0.0 
1.10036E 05 
4.10103E 0 3  
1.2359UE 03 
6.2049UE 0 2  
1.48131E 0 2  
0.0 
9.45951E 02 
9.0U279E 01 
3.22069E 02 
0 .0  
0.0 
0.0 21  k 7 2 l X  .. 

2 2  C U F I S S  0.0 ----------- 
TOTALS 4.29856E 05 

OTHER 1 0 5 s  PATF 
TOTAL LOTS P L T E  
SYSTEI LOSS RATE(N/SEC) 
R F L R T I V E  PLIlX LFVEL 

START OF STEP TINE 

RBSORPTIOE' FISSION 

3.24743F-03 0.0 
2. U30OOE-03 0.0 
1.10223E-02 0.0 
6.4229OE-03 0.0 
2.0051UE-02 0.0 
1.07651E-02 0.0 
9.71UOOE-03 0.0 

0.0 0.0 
9 . 2 7 9 9 6 ~ - 0 3  7.001 02e-  

0.0 DRYS ******t*ttt *t*+*t*t*** 
** 

PR O O U C I  I O  N CAPTURE I NV ENTOPY 
( I I , G )  (r.6) 

0.0 3.24743E-03 1.517271 0 4  

0.0 1.10088E-02 4.90648E 04 
0.0 6.4216hE-03 4.90798E 0 3  

0.0 2 . 4 2 9 9 1 ~ - 0 3  i . 6 5 5 o e ~  04 

0.0 2 -083622-02  1.81556E 05 
0.0 1.07637E-02 3.78532E 04 
0.0 9.19988E-03 7.01200E 0 3  

E N 0  OF STEP TINE 255. 

ABSORPTION FISSION 

3.22937E-03 0.0 
2.417288-03 0.0 
1.09610E-02 0.0 
6.3872OE-03 0.0 

0.0 0.0 

, 5 0 0  DAYS .*l**L**t*l 

PRODUCTION CAPIURE 

0.0 3.22937C-03 
2.4 16 49'2-0 3 0.0 

0.0 1.094 761-02 

0.0 2.0720UE-02 
0.0 1.07039 E-02 

9.645 9 IE-03 0.0 
1.50087E-02 1 .930858-03  
0.0 3.0 

( N t G I  

0.0 6 .3a5  ~ ~ - 0 3  
2.07355E-02 0.0 
1.07053E-02 0.0 
9.66040E-03 0.0 

0 3  1.72475E-02 2.27584E-03 2 .230733  0 2  8.08702E-03 6.09356E-03 
0.0 0.0 0.0 

5.2R473E-01 6.03675E-02 1.67967F-01 4.6517lE-01 1.0902UE 05 5-16080E-01 5.87295E-02 1.63408E-01 4.54497E-01 
2.68133E-01 2.12979"-01 6.29651E-01 5.50866E-02 4.46404E 0 3  2-77769E-01 2. 18492E-01 6.4531HE-01 5.921 10E-02 
3.35199E-07 1.54725E-02 4.70205E-02 1.80376E-02 1.28002E 0 3  3.49084E-02 1.60812E-02 4.88684E-02 1.09171E-32 
5.OR714E-02 4.30901E-n2 1.2R548E-01 7.71797E-03 5.46029E 0 2  4.27946E-02 3.624763-02 1.081358-01 b.49354E-03 
3.09134E-03 1.34041E-03 4.11883E-03 1.74893E-03 1.5575UE 02 3.29580E-03 1.42788E-03 4.38762E-03 1.86160E-03 
0.0 0.0 0.0 0.0 6.49903E 02 1.10295E-02 0.0 0.0 1.0995JE-02 

4 .  16 1 7 1 E-02 4.1R494E-02 0.0 0.0 4.18498E-02 9.45951E 02 U.16171E-02 0.0 0.0 
7.2399UE-08 7.U2401E-08 0.0 0.0 7-2RCUlE-00 9.04279E 0 1  7.38273E-08 0.0 0.0 
2.22730E-06 2.23975E-06 0.0 0.0 2.2397SE-06 3.22069E 0 2  2.22730E-06 0.0 0.0 

0.0 0.0 0.0 0.0 4.08714E 00 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 3.57753E 00 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 1.91662E $ 0 1  0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 3 .166896  0 2  0.0 0.0 0.0 0.0 

9.9967flE-01 3.40250E-01 9.945533-01 6.56298E-01 4.30163E OS 9.996793-01 3.370723-01 9.851263-01 6.59539E-01 
3.2234ZE-04 3.20733E-04 
i . oonoo=  00 1.OOOOOE 00 
2.20929E 20 2 .226918  20  
1.00000E 00 1.00237E 00 

----------- ----------- ----------- ----------- --____----- ----------- ----------- ----------- ----------- 



SUI3IARY TABLES FOR EXPOSURE E!:DIBG AT TIRE 2.5550003 02 DAYS 
FCP CASE SOPER sAnPr.3 PROBLEH.  

A V E R A G E  NEOTRON LOSSES BY NUCLIDE CLASS A N D  ZONE CLASS - SISTER LOSS RATE 2.2180983 20 N/SEC 

i n .  1 2 3 U 5 6 7 0 
1 0.0159867 0.2759144 0.0000000 0.0003379 0.0173254 0.0000742 0.0 0.0 
2 0.3124873 0.240554U 0.0031955 0.0051987 0.0254068 0.0012490 0.0 0.0 
3 0.0 0.0 0.0 0.0 0.0101786 O.OODO892 0.0 0.0 
4 0.0 0.0 0.0 0.0 0.0009396 0.0002117 0.0417350 0.0 

SUR 0.3284680 0.5564688 0.0031955 0.0055366 0.0618505 0.0024240 0.0417350 0.0 

:ONE CLASS FISSILE FEATILE 0. ACTIJIDE FISSION PROD STRUCTURAL COOLANT CONTROL R O D  OTHER 

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

Z O N E  CLASS RBSORPTION FISSILE INVENTORY (KG) EFFECTIVE CONVERSION R A T I O  POYER (UATTSJ 
I D .  LOSSES 0.0 DAYS 255.500 DAYS REACTION RATE IASS BALANCE 

1 0.3 10‘4 325 1.R27722F 0 2  6.525757E 02 16.12830 16.25676 2.4426961 0 8  
2 0.6290916 U.770383E 03 4.500566E 03 0.70563 0.67464 2.289310E 0 9  

5.3878071 06 3 0.0182678 0.0 0.0 0.0 0.0 
4 1.735699E 0 7  O.OU20863 0.0 0.0 0.0 0.0 

---------- 
r c T a L  LOSSES i .ooooooo 

FISSILE CONSUNPTION PER UnIT ENERGY GENEFRTIOA I S  1.132127E-14 KG/WATT-SEC 
FISSILE CONSUnPTION RATE I S  2.894085E-05 KG/SEC 

INTERFACE F I L E  Z N A T D N  VERSION 1 ( O L D )  HAS BEEN WRITTEN O N  UNIT 17  WITH DENSITIES AT TIPlE 2.555000E 0 2  DAYS 

SUHTlRY OF CALCULATION 

YITPIX EXPOIIEWIAL - EXPOSUPE 
U A Y .  STFPS (INTERVILS) USED 
ITIN. STFPS (IIITERVALS) USED 
E Q U I L I B R I U N  C H A N G E D  T O  NO E Q U I L I B R I U N  

1 
1 

63  

3AX A R R A Y  SIZE USED 8573 WORDS - FOR ZONE CALCULATION 

n A X  A P R R Y  SIZE USED R573 HORDS 

TOTAL CPO T I R E  USED 0.010 UIllUTES TOTAL CLOCK TInE USED 0.094 IINUTES TOTAL I/O USED 27 

SORXLL END Of EXPOSURE IODII1.E 



RODMOD - CONTROL ROD POSITIONING ilODULE - VEQSIOL 1 - JULY 1, 1 9 7 8  - QUALITY ASSURANCE LEVEL 0 .............................................................................................. 
?'IN TITLE - SUPER SABPLE PROELES. 

BATA ItRS BEEN PETRIEVED SUCCESFULLY FROB INTERFACE FILES COHTRL RODSET NDXSRF ZNATDN A N D  GEODST (VERSION 1 )  

T l l E  PC)LLOUINC RECORDS ON FILE COllTRL H A V E  BEEN PROCESSED DVRIDS PROINS RODINS 

COtITSNTS OF RODINS RECORD OF F I L l  CONTIL 

XX(1) o.o x x  (2) XX(3) o.o XX(4) XX(5) X X  (6) XX(7) o.o xx  (0) XX(% 
0 . 0  0.0 0.0 0.0 0.0 0.0 

I X ( 1 )  I X ( 2 )  1 x 0 )  IX(4 )  I X ( 5 )  IX(C) I X ( 7 )  I X ( 8 )  I X ( 9 )  I X ( l 0 )  I X ( l 1 )  I X ( 1 2 )  I X ( 1 3 )  I X ( l 4 )  I X ( 1 5 )  I X ( 1 6 )  
0 0 1 0 0 0 0 2 D D 0 0 0 0 0 0 

LAST ACCESS 
THIS 4CCESS 

LAST ACCESS 
TllIS kCCE5.S 

POSITIONING FOR 

PCSITIONINC FOR 

P C S I T I C Y I ~ G  FOR 

DCSITIONI NC FCR 

PCSIi1C)NING FOR 

POSITIONING FOR 

PCSlTIONI NG FOR 

ACCESS NO. CYCLE NO. 
1 1 
2 1 

CYCLE TIflE TInE I N  CYCL 
0.0 0.0 
0.0 2.555003 0 2  

N R Z  SET = 1 N U B B E R  OF ZONES 

N R Z  S € X  = 2 N U X B E R  O F  ZOPES 

NRZ SET 3 NUNRER OF ZONES 

N R Z  SET = 4 N U N R E R  OF ZONES 

NRZ SET 5 RUnPER OF ZONES 

N R Z  SET = 6 H U N B E R  OF ZOtlES 

N R Z  SET = 7 N U N R E R  OF ZONES 

AIICLIDE DENSITIES I N  ROD-FOLLOWER ZONES 

Z O N E  f7 I ! I , N R Z  SET 1 ENPFY 1 
IO5101 0.0 1 0 5 1 1 I  0.0 
1 2 5 5 5 0  1.32UOOE-OU I 2 6 0 0 0  4. 81700E-03 

7C)!lC 2 6  It1 N R Z  SET 1 E'ITRY 2 
10513I 0.0 I Q 5 1 1 I  0.0 
I 2 5 5 5 0  1.324001-04 I 2 6 0 0 0  4.81700E-03 

ZC!IE 2 5  I N  H R Z  SET 1 E Y T R Y  3 
11)SlOI 0.0 I 0 5 1 1 1  0.0 
1 2 5 5 5 0  1.32UOOE-04 I 2 6 0 9 0  4.817003-03 

ZOXL' 24  Ill NRZ SET 1 E!ITPY 4 
1 0 5 1 3 1  0 .0  1 0 5 1 1 1  0.0 
I 2 5 5 5 0  1.32UOOE-04 1 2 6 0 0 0  4. 8 1 7 0 0 ~ 0 3  

zQ!lY 31 I N  NllZ SET 2 EVTRI 6 
1 0 5 1 0 1  0.0 I 0 5 1 1 1  0.0 

0.0 0.0 
0.0 0.0 

4 FIFST ZONE = 27  

= 4 FIRST ZONE = 31 

= 4 FIRST ZONE = 35 

= 4 FIFST ZONE = 3 9  

= 4 FIPST ZONE = 43 

= 4 FIPST ZOHE = 47  

= 4 FIRST ZONE = 51 

C.R. P. OPT. PT-IN HIST. X X X X X X X X X X X  X X X X X X X X X X X  X X X X X X X X X X X  B E R O f i Y  R C E D  
0 1 0 0 0 2 3 0 3  
0 1 0 0 0 2 3 0 3  

FRAC I N  CYCL X X X X X X X X X X X  X X X X X X X X X X X  X X X X X X X X X X X  X X X X X X X X X X X  X X X X X X X X X X X  
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

LAST ZONE = 24  N U H B E R  OF INTERCHANGES = U 

LAST ZONE 2 8  NUXBEU OF INTERCHANGES = U 

LAST ZONE = 3 2  NUHBER OF INTERCHANGES U 

LAST ZONE = 3 6  NUiWER OF INTERCHANGES = 0 

LAST ZONE = 40 NUNBER OF INTERCHANGES = 0 

LAST ZONE = 44 N U i l B E R  OF INTERCHANGES = 0 

LAST ZOlE = 48 NUEBER OF INTERCHANGES - 0 

1 0 6 0 0 1  
I 2 8 0 0 0  

1 0 6 9 0 1  
1 2 8 0 0 0  

IO6001  
1 2 8 0 0 0  

I 0 6 0 0 1  
I 2 8 0 0 0  

IO6001  

0.0 
9.552003-04 

0.0 
9.5520OE-04 

0.0 
9.55200E-04 

0.0 
9.55200E-04 

0. 0 

1 1 1 2 3 0  
1 4 2 0 0 0  

1.84200E-02 
1.08200E-04 

111230 I . ~ U Z O O E - O ~  
14200U 1.08200E-04 

I 1 1 2 3 0  1.84200E-02 
142000 1 . 0 8 2 0 0 ~ - 0 4  

I 1 1 2 3 0  1.89203E-02 
I 4 2 0 0 0  1. O82OOE-04 

I 1 1 2 3 0  1.842OOE-02 

I 2 U O O O  1.39800E-03 

I 2 4 0 0 0  1.39800E-03 

I 2 4 0 0 0  1.39800E-03 

I2UOOO 1.39800E-03 

I 2 0 0 0 0  1.398OOE-03 



P 

Z O l l E  30 IN NRZ SET 
I05131 0.0 
I25550 1.32400E-04 

30111 29  IN N R Z  SET 
I05101 0.0 
125550 1.32400E-04 

Z C Y E  28 I N  N R Z  SET 
I05101 0.0 
I25550 1.32400E-04 

Z O N E  35 I N  N R Z  SET 
TO5101 0.0 
I25550 1.32400E-04 

SOllE 34 I N  N R Z  SET 
I05101 0.0 
I25550 1.32400E-OU 

ZONE 3 3  I N  N R Z  SET 
I05101 0.0 
I25550 1.32400E-04 

Z O N E  32 I N  N R Z  SET 

125550 1.32400E-04 
105in1 0.0 

Z O N E  39 I N  l l P Z  SET 
195101 2.911OOE-02 
I25550 0.0 

zna? 3 8  I N  N R Z  SET 
IO5101 2.91100E-02 
I25550 0.0 

Z O t i l ?  37 111 l l R Z  SET 
IO5101 2.lllOOE-02 
I 2 5 5 5 3  0.0 

Z O N E  3 6  I N  N R Z  SET 
I05101 2. q11OOF-02 
125550 0.0 

I O ! I f :  U 3  I N  f I R Z  5ET 
105101 0.0 
I25550 1.32400E-04 

ZONE 42 I N  NRZ SET 
105101 0.0 
I25550 1.32400E-04 

2 ENTRY 7 
105111 0.0 
126000 4.81700E-03 

2 ENTRY 8 
I 0 5 1 1 1  0.0 
126000 4.81700E-03 

2 EIITRY 9 
105111 0.0 
I26000 U.81700E-03 

3 ENTRY 11 
IO5111 0.0 
I26000 4.81700E-03 

3 ENTRY 12 
I05111 0.0 
I26000 4.81700E-03 

3 ENTRY 13 
IO5111 0.0 
I26000 4.81700E-03 

3 ENTRY 14 
I05111 0.0 
I26000 4.01700E-03 

4 ENTRY 16 
105111 2.53100E-03 
I26000 0.0 

4 EXTRY 17 
IO5111 2.53100E-03 
I26000 0.0 

9 E N l R Y  18 
I05111 2.53100E-03 
IZhOOO 0.0 

4 E I T R Y  19 
I 0 5 1 1 1  2.53100E-03 
I26000 0.0 

5 FII'I'RY 21 
I 0 5 1 1 1  0.0 
I26000 U.81700E-03 

5 E N T R Y  22 
IOS11I 0.0 
126000 4.817OOE-03 

ZOY!: U1 Ill N R Z  SET 5 EIITRY 23 

I25550 1.32400E-OU I26000 U . 8  
I05131 0.0 IC5111 0.0 

ZOYE 40 I N  N R Z  SET 5 ENTRY 24 

I25550 1.324OOE-04 I26000 4.8 
I05101 0 . 0  105111 0.0 

Z O I E  47 IIP N R Z  SET 6 ENTRY 26 
195191 0.0 105111 0.1) 
125550 i.32qone-04 126noo 4.8 

700E-03 

IOOE-03 

100E-03 

IO6001 
I28000 

IO6001 
I28000 

1 0 6 0 0 1  
I28000 

IO6001 
I28000 

IO6001 
I28000 

IO6001 
I28000 

106001 
128000 

IObOOI 
I28000 

IO6001 
I28000 

I06001 
I28000 

I06031 
I2R000 

I06001 
I28000 

106301 
I28000 

IO6001 
128000 

106001 
I28000 

106031 
128000 

0.0 
9.5520 OE-04 

0.0 
9.55 200E-04 

0.0 
9.55200E-04 

0.0 
9.55 20 OE-04 

0.0 
9.55 200E-04 

0.0 
9.55 20 OE- 0 4 

0.0 
9.552OOE-04 

8. 27OOOE-03 
0.0 

0.27 000E-03 
0.0 

8.27000E-03 
0.0 

8.27000E-03 
0.0 

0.0 
9.55 200E-04 

0.0 
9.55 2003-04 

0.0 
9.552003-64 

0.0 
9.55200E-04 

0.0 
9.552003-04 

I 1 1 2 3 0  
I 4 2 0 0 0  

111230 
I 4 2 0 0 0  

I 1 1 2 3 0  
I 4 2 0 0 0  

I 1 1 2 3 0  
I 4 2 0 0 0  

I 1 1 2 3 0  
I 4 2 0 0 0  

I 1 1 2 3 0  
I 4 2 0 0 0  

I 1 1 2 3 0  
I 4 2 0 0 0  

I 1 1 2 3 0  
I 4 2  000 

I 1 1 2 3 0  
I42000 

I 1 1 2 3 0  
I 4 2  000 

I 1 1 2 3 0  
I 0 2 0 0 0  

1 1 1 2 3 0  
I 4 2 0 0 0  

I 1 1 2 3 0  
Ilr2000 

I 1 1 2 3 0  
142000 

111230 
1 4 2 0 0 0  

1 1 1 2 3 0  
142000 

1.84200E-02 
1.08200E-04 

1.84200E-02 
1.08200E-04 

1.842003-02 
1.08200E-04 

1.84200E-02 
1.08200E-04 

1.84200E-02 
1.08200E-04 

1.84200E-02 
1.082003-04 

1.842OOE-02 
1.08200E-04 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

1.842003-02 
1.082003-04 

1.8U200E-02 
1.082003-04 

1.84200E-02 
1.082003-04 

1.8U200E-02 
1.08200E-04 

1.8U200E-02 
1. 082OOE-OS 

I 2 4 0 0 0  

I 2 4 0 0 0  

I 2 4 0 0 0  

I 2 4 0 0 0  

I24000 

12u000 

I24000 

124000 

I24000 

I24000 

I2UOOO 

I24000 

I2UOOO 

I2YOOO 

I24000 

I24000 

1.39800E-03 

1.39800E-03 

1.398001-03 

1.398OOP-03 

1.39800E-03 

1.398003-03 

1.398OOE-03 

0.0 

0 .0  

0.0 

0.0 

1.398003-03 

1.39800E-03 

1.398003-03 

1.39800E-03 

1.39800L-03 



: C ! J Y  45 I11 N R Z  SET 6 E'ITRY 28 
7 7 5 1 7 1  0.0 I05111 0.0 
125550 1.32400E-04 = I26000 4.817OOE-03 

?CUE 44 IN NRZ SET 6 ENTRY 29 

125550 1.32400E-04 I26000 4.817OOE-03 
105101 0.0 I05111 0.0 

ZONE 51 IN NRZ SET 7 EWTRY 31 
IJ513I 0.0 105111 0.0 
12555n 1.324OOE-04 I26000 LI .  817001-03 

Z O N F  50 IN NRZ SET 1 E N T R Y  32 
TO5101 0.0 IO5111 0.0 
I25550 1.32UOOE-04 126000 4.817OOE-03 

ZCtlE 49 IN NRZ SET 7 E W R Y  33 
105101 0.0 105111 0.0 
125550 1.32UOOE-04 I26000 4.817OOE-03 

Z O N E  48 111 NRZ SET 7 EII'IRY 34 
135101 0.0 105111 0.0 
I25550 1.32UOOE-04 I2h000 4.R1700E-03 

IO6001 
I28000 

IO6001 
I28000 

I06001 
I28000 

IO6Oo'i 
I28000 

IOfiOOI 
I28000 

IO6001 
I28000 

I06001 
I28000 

0.0 
9.55200E-04 

0.0 
9.55200E-04 

0.0 
9.55200E-OU 

0.0 
9.55200E-OU 

0.0 
9.55200E-04 

0.0 
9.55200E-Oil 

0.0 
9.552002-04 

TOTAL CPU TINE IS 0.005 llI1llJTES At10 TOTAL CLOCK TInE IS 0.080 NINUTES 

I11230 
I42000 

I11230 
142000 

I11230 
I42000 

I11230 
I42000 

I11230 
IU2000 

I11230 
I42000 

I11230 
I42000 

1.842001-02 
1.08200E-0U 

1.84200E-02 
1.082OOE-04 

1.84200E-02 
1.08200E-04 

1.842OOE-02 
1.08200E-04 

1.84200E-02 1.08200E-04 

1.84200E-02 
1.082OOE-04 

1.842OOE-02 
1.08200E-04 

I24000 

I24000 

124000 

I20000 

I24000 

I24000 

I24000 

1.398003-03 

1.39800E-03 

1.398003-03 

1.39800E-03 

1 -39800E-03 

1.398003-03 

1.39800E-03 



RRTER - REACTIOtl RATE nOOOLE - AUGUST 23, 1979 - QUALITY ASSURAflCE LEVEL 0 ............................................................................ 

CASE T I T L E  - SUPER SANPLE PROBLEI. 

QEACTlOR RATE nODULE IMSTRUCTIONS (RRTIAS) ARE NOT ON CONTRL - DEFAULT TO M I N I H O M  OUTPUT 

B I T E  CONTAINER ARRAYS, CONTROL 6 DATA 1 

TITLO OF TllE LATEST VSRSION CROSS SECTION F I L E  
LCCEYC nETHODS BENCHnARK PPOBLEil 3 LIDRARY - R PROTSIK (GE-ARSD) 

Y A X I Y U Y  A R R I I  SIZE USED mR INITIAL PROCESSING IS 203u 

SIORAGE REQllIRED FOR BASIC DATA IS  1593 

STORAGE SUPPLIED IS 220000 
flAYI.ITIfl STORAGE REPIIIQED I S  25370 
: x r t i ~ n r i ! ~  STORAGE REPUIRED IS 

nootsz  = o nooz = o n0Dz.c 

I!lTEP,PACE P I L E  ZNATDN VERSION 
T I X E  = 5.110000E 0 2  
NCY = 0 N X S Z  = 
NNS 19  N?LKID= 

INTERFACE 
T I 5 E  = 
V C L  = 
EIVS = 
TIIL = 
TNSL = 
TtlBAL = 
TC = 
x 3  = 
ITPS = 
nGnnuP= 

F I L E  REFLUX VERSIOI  
2.555000E 0 2  POUER = 
1.112033E 07 EPFK 
0.0 DKDS 
1.RURlRlE 1 9  T!lR = 
7.35673UE 15 THBL = 
8.99965UE 16 TIICRA = 
9 . 3 3 3 3 3 l E - 0 2  CRTF 
1.OQQQOOE 00 XU 

1 NEONE 
4 t i c r  = 

u202 

= D  

1 U I I T  17 

52  
1 

1 UIlIT  1 9  
2 . 1 3 0 1 6 6 E  08 
9.8’383902-01 
0.0 
1.8476UUE 19 
0.0 
0.0 
1.OOOOOOE 00 
0.0 

SZ 
0 



TOTAL REACTION R A T E  B Y ' I J N I Q U E  ISOTOPE FOR UHOLE REACTOR 
HORflIILlZED UITll 2.218058E 2 0  

ABSORPTION FISSION PRODUCTION CAPTURE[N,G) (N,2N) 
8.670599C-04 0.0 0.0 8.610599E-04 0.0 
9.051585E-04 0 .0  0.0 9 .050309E-04 1.278590E-07 
3.36497OE-03 0.0 0.0 3. 362503E-03 2.465721E-06 
1. 711368E-03 0.0 0.0 1 . 7  1 1 154 E- 0 3  2.151 180E-07 
6 .5321  21E-03 0.0 0.0 6 .5296078-03 2 ,5081  84E-06 
3. 023095E-03*G0. 0 0.0 3 .022857E-03 2.385538L 17 
2.415488E-03 0.0 0.0 2.412776E-03 2.711366E-Ob 
4.578825E-03 3.390115E-03 8.323692E-03 1.187905F-03 8.1105903-07 

2.823856E-01 1.975003E-02 5.480910E-02 2.617303E-01 9.054425E-04 
3.946351E-02 2.787034E-02 8.134514E-02 1.158958E-02 3.577021E-06 
4.723661E-04 1.140346E-04 3.535338F-04 3.5427RRE-OQ 5.329670E-08 
3.180225E-05 2 -6223881-05  7.778362E-05 5.562R33E-06 1.554557E-08 
1.0136168-07 2-323806E-08 7.076568E-08 7.805392E-08 6.974336E-11 
1.6595901-03 0.0 0 .0  1.65719SrE-03 1.3901 64E-06 
2.369934E-03 0.0 0.0 2 .369934E-03 0 . 0  
1.252718E-03 0.0 0.0 1.252052E-03 6.663491E-07 
U.722442E-07 0.0 0.0 4 .712049E-03 1.039725E-05 
1. 1 7 9 9 3 5 ~ - n 3  0.0 0.0 1.17 897  3 E- 0 3  9.62 17 268-07 
9.071905E-03 0.0 0.0 9.059981E-03 1.1327512-05 
5.516753E-03 0 .0  0.0 5 .515672E-03 1.083474E-06 
2.526066E-07 0.0 0.0 2 .514958E-03 1.110825E-05 
3.054811E-03 2.362892E-03 5.RU5185E-03 6.903333E-04 1.636537E-06 

2.4054 O1E-01 3.91 93U7E-02 1.091 703E-01 1.99397 13-0 1 1.949564E-03 
2 -5265128-01  1.994362E-01 5.R90921E-01 5. 3154K6E-02 6.034848E-05 
3 - 5 2 3 3 0 6 8 - 0 2  1.579871E-02 4.717191E-02 1. q42456E-02 9.783585E-06 
3.969409E-02 3.355617E-02 1,000570E-01 6.091040E-03 4.685986E-05 
3.3U6993E-03 1.402383E-03 U.307106E-03 1.939424E-03 5.186354E-06 
1.469942E-02 0.0 0.0 1 .4659511-02 3.990381E-05 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
3. 486674E-04 0.0 0.0 3.485542E-04 1.131 676E-07 
3.211265E-04 0.0 0.0 3.207184E-OU U.082095E-07 
1.414424E-04 0.0 0.0 1 .4140562-04 3.689036E-08 
5.843586E-09 0.0 0.0 5. 845132E-04 4. 461363E-07 
2.987R30E-04 0.0 0.0 2.987420E-04 4 -1248403-08  
2.007182E-04 0.0 0.0 2.002174E-04 U.408957E-07 
8.551302E-05 0.0 0.0 8 .5512192-05 8.283791E-10 
2.127005E-03 0.0 0 .0  2.126859E-03 1.457029E-07 
2.635677E-03 0.0 0 . 0  2.63 566 5E-0 2 1 2032 56E-08 
3 .8103375-?3  0.0 0.0 3. 810193E-03  1.395263E-07 
1.565152E-03 0.0 0-0 1.56 5 1 3  8 E- 0 3 1.34 1 3 9  2E-08 
3 .5650092-03  0.0 0.0 3. 564849E-03 1.609346E-L- 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0. 0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 

9.789538F-01 3.429046E-01 1 -0013528  00 6.3291862-01 3.0709432-03 
------------ __------_--- ----__------ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  

'OS. 
1 
2 
3 
4 
5 
6 
7 
R 
9 

10 
11 
12 
1 3  
14 
15 
16 
17 
18 
19 
20 
21  
22  
23  
24 
2 5  
26 
2 1  
28 
29 
3 0  
3 1  
3 2  
3 3  
34  
35 
36 
3 7  
3 4  
39 
4 0  
4 1  
4 2  
4 3  
4 9  
4 5  
4 6  
4 7  
48  
u9 

N I  nE 
LO816 
R1123 
A 2 4 0 0  
A2555 
A2600 
L2800 
A4200 
A9235 
A  92 36 

A9439 
A9440 
A9U41 
R9442 
A9999 
BO816 
R1123  
B24OO 
8 2 5 5 5  
8 2 6 0 0  
0 2 8 0 0  
8 9 2 0 0  
R9235 
8 1 2 3 6  
R9238 
8 9 4 3 9  
8 9 4 9 0  
8 9 4 4 1  
0 9 4 4 2  
8 9 9 9 9  
IO5101  
1 0 5 1 1 1  
IO6301 
I 1 1 2 3 0  
I 2 4 0 0 0  
1 2 5 5 5 0  
I 2 5 0 0 0  

I 4 2 0 0 0  
Q 1 1 2 3  
Q 2 4 0 0  
Q2555 
4 2 6 0 0  
0 2 8 0 0  
Q4200 
U 2 3 X  
P W Z U X  
1 1 2 4 x  
CUFISS 

TOTALS 

1 9 2 3 8  

128000 



POS. 

1 
2 
3 
4 
5 
6 
7 
A 
9 

19 
11 
12 
1 3  
1$ 
1 5  
16 
17 
1 3  
13 
20 
21  
22 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1 3  
1 4  
15 
16 
17 
1 8  
19 
20 
21 
22  

TOTAL REACTIOtl R A T E  A N D  POUER PRODOCTION 
REKTIOtl RATES H A V E  UllITS OF EVE!ITS/SEC 

IDEtITI F I  ER I N V  F tl TGPY ABSORPTION 
ABSOLUTE 

0 1 6  
I lk23 
C R  
d N 5 5  
FE 
!I I 

U235 
0236  
U230 
PO2.w 
PU2UO 
PU241 
pn242 
FP 
8 1 0  
n11 
C 
U23X 
PU2UX 
ln2uX 
CUFISS 

TOTALS 

no 

0 1 6  
N A 2 3  
C R  

FE 
N I  

U235 
0236  
U238 
PV239 
PB240 
PU241 
PU242 
FP 
810 
B 1 1  
C 
U 2 3 X  

n ti55 

no 

P U ~ U X  
~ n 2 4 x  
CUFISS 

TOTALS 

(RGS) 
1.51726EE 04 7.179841E 17 
1.792512E 04  5.7493358 17 
4.9300723 04 2.3368UuE 1 8  
U. 931602E 
1.8242918 
3.80351UE 
7 .0457  1 5 E  
2.077069E 
0.0 
1.080 107E 
U.fl10742I: 
1 .334033E 

1. C20248E 
1 .3002473  
0.0 
0.0 
0.0 
7 .879253E 
7.31115'21: 
3. 610321E 
6.335945E 

u . e k 4 0 9 2 ~  

03 
05 
01) 
0 3  
02  

0 5  
0 3  
0 3  
02 
02 
0 3  

00 
00 
0 1  
0 2  

1.25 726 8 E  
4.435965: 
2 .307619E 
1.9313253 
1.693185E 
0.0 
1.159880E 
6.479272E 
1 .9196728  
8.81 143  5E 
7.42U052E 
3.628302E 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1 8  
1 8  
1 8  
18 
1 8  

2 0  
19 
1 R  
1 8  
1 7  
18 

0.0 
2.01445OE 1 4  
2.9759U3B t 5  
2.7198151 1 4  
3.33182412 15 
3.053577E 1 4  
3.1987503 15 
5.42890813 1 4  
0.0 
6.332571E 17 
1.41790C.C 1 6  

1.0397241: 16 
1 .1503793  15 

2 . 1 8 1 e 7 7 ~  is  

9.1592453 15 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

6.8115313 17 
------------ 

B r  ABSOLUTE ISOTOPE FOR WHOLE REACTOR 

FISSION 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.276039E 18 
n.n 

PRODUCTION 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3 .1427413  18 
n. n 

CAPTURB(N,G) FISS.  POiiER 
(UATTS) 

0.0 
0.0 
0.0 
0.0 

CAP7. PGiiER 
( U K T S )  

4.76U893E 05  
1 . 0 7 2 7 9 4 5  06 
3.454352E 06 
1.1164U23E 06  

0.0 5 . 5 4 6 9 9 3 E  06 
3 .4135060  06 0.0 
2 .6282252  06 0.0 

3.966434E 0 7  4 . 3 6 1 8 4 3 2  05  
0.0 0 .0  

7.179841E 1 7  
5 .7473211  17 
2.333867E 18 
1 .2570171  18 
4.432633E 1 8  
2.307314E 18 
1 .9281271  18 
4. 166043E 17 

1.307401E 1 7  j I 6 3 7 1 5 8 E  1 9  1.022808E 2 0  4.149819E 08 9.432310E 0 7  
5.041792B 1 9  1.487069E 2 0  1.436065E 19 1 .6156963  0 9  1.533553E 0 7  

7.44R771E 1 8  2.221047E 1 9  j.352262E 18 2.413253E 08 1 .364433"  0 6  
3.110620E 1 7  9 .5535733  17 U.301927E 17 9.997534E 0 6  3 . 8 0 2 3 0 1 1  05 

4.923236E 06 0.0 0.0 3.6191413 18 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 

- _ -  0.0 

3 . 5 3 0 4 2 7 ~  I R  1 . 0 7 1 8 8 7 ~  1 9  4 . 3 8 7 0 6 1 ~  i o  1 . 1 3 0 0 5 5 ~  08 3 . 6 e 3 3 7 5 ~  06 

_---___--_-_ ----------__ ___-___-___- _ _ _ _ _ _ _ _ _ _ _ _  --__-------- 
7.605823E 1 9  2.221059E 2 0  1.403983E 2 0  2.434870E 0 9  1.382330E 09 



SUPER SANPLE PROBLEN. 

SUNNARY TABLE OF NEUTRON LOSSES FLUX WEIGHTED 
NORNALIZED WITH 2.218058E 20 K-EFFECTIVE I S  0.989839 

ZCNE CLlSS FISSILE FERTILE 0 .  ACTINIDE FISSION PROD STRUCTURAL COOLANT CONTROL ROD OTHER 
I D .  1 2 3 U 5 6 7 0 

1 0.04407Ul 0.2828579 0.0000001 0.0016586 0.0179141 0.0009052 0.0 0.0 
2 0.2950000 0.2757731 0.0033U70 0.0146999 0.0253870 0.0012527 0.0 0.0 
3 0.0 0.0 0.0 0.0 0.0137032 0.0000855 0.0 0.0 
U 0.0 0.0 0.0 0.0 0.0015470 0.0003487 0.0 0.0 

SUN 0.339U7U1 0.5586310 0.0033471 0.0163580 0.0585513 0.0025921 0.0 0.0 
---------- ---------- ---------- ---------- ---------- -__------- -----_---- ------_I- 

SUNYARY TABLE OP OTHER INFORRATION 

ABSORPTION FISSILE CONVERSION FISSION TOTAL 
ZONE CLASS LOSSES I N V F N T O R I  R ATIO POUER POUER 

I D .  (KGS) (SATTS) (WATTS) 
1 0.3U74090 1.0965869 03 5.94645 3 . 6 1 5 7 3 6 ~  08 4 . 2 4 2 3 3 7 ~  08 
2 0.15158591 4.U06273E 03 0.70076 2.073296Z 0 9  2.14U194E 09 
3 0.0137R87 0.0 0.0 0.0 4.066700E 06 
0 0.0 0.0 6 . 0 7 5 3 8 8 ~  05 0.001RQ57 0.0 

L BETTER ESTINATE OF THE FUEL CONVERSION R h T I O  ?OR A CPITICAL SYSTER I S  1.38634 
(BUT NOT n A D E  CRITICAL BY CHANGIUG CONTROL ABSORPTIONS OR LEAKAGE] 

FISSILE CONSURPTION/UNIT E?IEnGY CE?lERATION I S  1.162241E-14 KCS/WATT-SEC 
n s s m  CONSUHPTION RATE IS 2.990566E-05 KGSDEC 

P I l I a I T I V E  D O U B L I N G  TINE (YEAPS) OF THE ABOVE FISSILE INVENTORP (ONE PLIIUT) IS 15.09240 

YOTE - CONVERSIOII R A T I O  = (CAPTURE IN FEETILE)/ (ABSORPTION I N  FISSILE) 



PERTUBAT - PERTURBATION IODOLE - VERSION 1 - A P R I L  1, 1978 - QUALITY ASSURANCE LEVEL‘O ................................................................................. 
R U N  T I T L E  - SUPER SAHPLE PROBLEI. 

*****INTERFACE F I L E  DLAYXS DOES !IOT E X I S T  - S I L L  NOT DD BETA-EFFECTIVE CALCULATION DLAXXS DLAYXS 

REFERE)ICI! PEAL T I l i E  FPOX ZXLTDN II ITERFACE F I L E  5.11000E 0 2  DAYS 
C E O Y S T R Y  NO. 17 3-D TRIAGONAL-Z 
TRIAGONAL OPTIOfI I PARALLELOGRAfl - 60 DEGREE 
NIIYPER O F  ENEAGY GPOIJPS 4 
V U B D E R  OF UPSCATTER monrs ( N A X )  0 
FlfJ3RER OF DOYRSCLTTER RROfJPS (nhX) 3 
: l l I l l f lER O F  IIJ’IERVALS I N  DINEllSION 1 fCOLUliNS) 50 
‘ I ’JaBEP OF INTERVALS I N  DIHENSION 2 (Rots) 25 
N l l H B F R  OF INTEaVLLS I N  DIHENSION 3 (PLANES) 4 
NllHB!?R OP ZONES 
!IiJTDER OF R E G I O l i S  
NUHBFR O F  BLICI! ADSORBER ZONES 
DOIIIIDARY IVDICATORS- LEFT 1 

FROIIT 2 
rne 1 

5 2  
123 

1 
RIGHT 2 

BOTTO5 2 
REAR 1 

I E f l O R I  R E Q U I R E I E N T S  FOR 

a r r rmn nnxznun  
220000 

909U 
S T n R L Z E  A V I I L A P L E  
5 a C Q O  C 4 L C ~ l L L T I O N  
EQUATION COIISTANTS CALCULATION 

COPE CONTAINED OR SPACE STORED 32309 33554 
PLANE STOR ED 15829 17079 
POY STORED 6019 7269 

PERTURBATION CALCULATION 7U20 U7725 

DATA Y I L L  B E  STORED FOR 1 GROUP, ALL SPACE 

?IF3?PT LOCLTIONS RESERVED FOR DLTA STOPARE---  220000 
1 i X  ’IE3rJRr LPCATICNS REQIJIRED FOR T H I S  PROB-- U7725 
7 E l O A Y  LOCATIOllS NOT USED-------------------- 172275 

S r r c I r i L  S C P A T ~ I I  DATASET REQUIRESENTS 
I A X I I U X  PHYSICAL RECORD IS 7200 YORDS 

?IT=! c o s T h I t i z p  ) I R R A ~ S .  co::TPnL 36 DATA 172229 
T I L ?  2 7  VPF4IILTS TO CORE - tIQ.RECS, REC.LIITH, TOT.L~IT11, S T A P T  LOC, CORE LEFT. 16 2500 UObOO 1 132229 
T I L ?  2n DEFAIIL.?S TO CORE - NO.RECS, REC.LXTI1, TOT.L!ITII, START LOC, CORE LEPT. 16 2500 Uoooo 40001 92229 
F I P ’ C  ACCP1: F I L E  29 rlFI’OIRES 4 RECORDS 3952 WORDS I N  LENGTH 

DATA STORAGE 



I bT*‘S‘AL l f U T R O l l  BALA!lCE (QEICTION PATE) INFORNATION FOR FLUX, ADJOINT YEICHTINC CONDITIONS. 

/ P90DJCTIOl: / LDSOTPTIO’I / DLICK ADS. / L E A K A G E  / KEPFECTIVE/ 
------------/----.-------/------------/------------/------------/----------- / 
FOQCIPD FLllY/ 1.91622D 19/  1.80095D 19/ 7.53598D 16 /  8.80950D 15/ 1.01U8359/ 
A9JOINT FLUX/ 1.83622D 19/ 1.80601D 19/ 2.9926UD 16 /  3.713691) 15/ l.OlU8366/ 

F R O ?  ATFLUX/ / / / / 1.0148363/  
PRO7 ITFLUX/ / / / / 1.0148363/  

9E9’1LAA, ADJOIIIT FLUX INTEPCRALS--- (DELIA K)/(K+DELTA S )  WHERE S REPERSEKTS .NACRO. CROSS SECTIONS. BIG D A D D Y  1 .8376200-13  

ZCNS GIIP 
1 1  

2 
3 
4 

2 1  
2 
3 
4 

3 1  
2 
3 
U 

4 1  
2 
3 
4 

5 1  
2 
3 
4 

6 1  
2 
3 
U 

7 1  
2 
3 
U 

8 1  
2 
3 
U 

9 1  
2 
3 
U 

10 1 
2 
3 
U 

11 1 
2 
3 
U 

1 2  1 

SIGA,SICA, D9**2 
-2.0 U1767?-0 1 
-8.1757798-01 
-U. 692774?-01 
-6.3093 13E-Q2 
-9.75874oE-01 
-3.076810E 00 
-1.705653E 00 
-2.335579E-01 
-1.2270811 00 
-3.957255E 00 
-2.2716121 00 
-3. 1239U3E-01 
-2.17U533E-01 
-7.3 17U 16E-01 
-11.1306791-01 
-5.722169E-02 
- 1 . 0 8 7 8 3 5 C - ~ l  
-3.720605E-01 
-2.131n56E-01 
-2.859256E-02 
-U. 445U20E-01 
-1.43037UE 00 
-7,968R72E-01 
-1.109889E-01 
-5.3696UnE-01 
-1.782UQfiE 00 
-1.026RUOE 00 
-1- 432129E-01 
-1.OlQ2U9?-01 
-3.U89818”Ol 
-1.970672:-31 
-2.7095301-02 
-2.155577‘2-93 
-1. OP7677E-02 
-6.38hUlOE-03 
-9.7234u1:-04 
-1.Ofl9436E-02 
-5.1337028-02 
-2.965526F-02 
-5.173489s-03 
-1.2673129-02 
-6.07967OE-03 
-3.596UbOE-02 
-6.0421869-03 
-2.1955921-03 

ne*? 

- 3 . 7 7 4 0 ~ 3 c - n i  

-5.135q65E-01 
-9.61522‘?5!-01 

-5.000546E-02 
-2.050842: 00 
-3 .6158461  00 
-1.371011E 00 - 1.83955 DE-01 
-2.5783115 00 
-9.6UU130E 00 
-1.82567fiF 00 
-2. U 5 U  36 OE-0 1 - U. 573  1qOE-0 1 
-8.60717 1E-01 
-3.324359:-01 
-4. 53290 1C-02 
-2.2?276lE-01 - U. 376559E-0 1 
-1.71Ufl7hE-01 
-2.26hRU3C-07 
-9.347662E-01 
-1.681839E 00 
-6. U0r)OUUF-01 
-0.787902B-02 - 1. 12R7QOE 00 
-2.0957899 0 3  
-0.2565R3”-01 
-1.132825E-01 
-2.14U100F-01 
-4. 134999E-01 
-1. SR5182E-01 
-2.15U099E-02 
-4. 536174E-03 

-5 .13q9 l lF -03  
-7.781 0 5 1 E- 0 4  
-2.273R 15L-02 
-6.O40174E-02 
-2.386 129E-02 
-U. 135009E-03 
-2.6Sfl677F-02 
-7.153189E-02 
-2.8937R2P-02 
-4. 828557E-03 
-U. 620969E-03 

- 1 . 2 a 2 1 0 7 ~ - 0 2  

NU*SICF 
2.2 U UR 72 E-0 1 
1.054708E 0 0  

1.2853740-01 
9.053759E-C1 
3.790525E 00  
2.8622161 00  
3.900612E-01 
1.131970E 00 
U.999063E 0 0  
4.0959662 00  
5.478168E-0 1 
2.00289UE-0 1 
9.3463105-01 
7. 8642542-01 
l . l v 9 1 5 E - 0 1  
l . O Q O 9 U O  E-0 1 
U. 8261 97E-01 
U.22U629E-01 
6.21766UE-02 
4.118882E-01 
1.772171E 0 0  
1.362U06E 00  
1.9UG091E-01 
U.9U3965E-01 

9 . 0 9 0 0 5 6 ~ - ~ 1  

2.273287: 0 0  
1 .9080742  00  
2.708554E-01 
a. 3 81  055  E-02 
4- U73912E-01 
3.8 10125E-01 
5.9 153  16E-02 
1.920hGUE-33 
1.63440UE-02 
2.0U9080E-02 
4.U 18883E-03 
9.732485:-03 
7.2 48U43 E-02 
7.98318UE-02 
1. 85U28 1 E-0 2 
1.1322161-02 
8.823RGOL-02 
1.037178E-01 
2.2761 15E-02 
1.9654 13P-03 

DIFF. COEF. 
-7. 320936E-0U 
-1.6925732-03 
-4.94 44261-04 

5.30569SE-05 
-4.46078UE-04 
-7.838050E-0U 

2.672768E-04 
1.479451E-OU - 1. 468203E-03 

-3.19U553E-03 
-4.767806E-OU 

1.249967E-OU 
-1.292965E-03 
-3.335302E-03 
-1.3uuu72.T-03 
-5.139079E-05 
-4.15R37UE-04 
-9.980069E-OU 
-3.322193E-04 

2.1422993-05 
-9.190623E-04 
-9.592238E-04 
-1.415688E-04 

6.0667543-05 
-1.019569E-03 
-2.3837221-03 
-6.2Gh935E-04 

4.823763E-05 
-7.025171E-OU 
-1.823717E-03 
-7.522616E-09 
-3.1037318-05 
- Y .  632276E-05 
-1.5468042-04 
-8.448’339:-05 
-1.01 3376E-05 
-1.75U777E-04 
-5. 48 3464E-04 
-2.8876R7E-04 
-3.941100E-05 
-2.1’38205E-04 
-6.9U9075E-OU 
-3.79737TE-04 
-5.OU5797E-05 
-4. 90fl12UE-05 



___I- 

1 .  L U 5  I 5  3 I - 0 1 
3 4 4.540169E-01 

9.5171347-03 
3.019948E 00 
1.802067E-O? 
7 .  BP5484i-02 
3 .45  1377E-02 
7.4fl9669F-02 

U 4 6.307313E-07 
9.72349 1E-04 
3.042964E-01 
2.120535E-02 
2.133fi83E-02 
7. 463142E-03 
1.479964E-02 

- 
3 .  4’4 t> h,’b C -  U 3 
1.715358E 00 
2.21 7855E-02 
2.U19941P 00 
5.874135E-03 
4.  121203E-33 

1.7 3 Z L  521.-uts 
2.3417871 0 0  
2.742972E-02 
2.032589E-02 
1.506155E-05 

5 -2904 02E-06 
9.090118E-06 
3. 123943E-01 
6.042 186E-03 
6.769925E-03 
1.673822E-05 
1.587813E-05 
5.878011E-06 
9.770258E-06 

1 .430539r -05  

0.0 -- - 
3.970042E-0 1 
4.589044E-03 
5. 845 135E-02 
5.202 109E-0 1 
1. 8661  00 E-0 1 
7.17050UE-02 
0.0 
5.722169E-02 
1.036545E-03 
1 .3724  951-02 

7.780666E-01 1 .0135473  00  1.922358E-01 
6.2647071 00 4.820518E 00  1 .5536521  CO 
1.355037E-02 7.160648E-04 2.081682E-01 
1.022763E-02 3.361108E-05 2.087615E-01 
7.5935918-03 2.40488UE-05 7.15711 1 E-02 
1.498000E-03 5 . 1 3 4 8 8 3 E - 0 6  1.4803U8E-01 

1.109809E-01 1.4329283-01 2.709530E-02 
6.185982E-01 4. 488817E-01 1 .570655  E-GI 
5.910091E-03 7.510535E-04 4.373421E-C2 
3.29 1201E-03 3.70339UE-05 4.385439 E-02 
2.425160E-03 2.62217UE-05 1 .SO6651 E-02 
4.807955E-04 5 - 7 0 2 2 3 7 3 - 0 6  2.8760448-02 

1.902734E-01 
3.215511E 00 
4.6 4 27  00E-02 
2.4 0 7 9  96E- 0 1 
1.0 557 41 E-0 1 
3.459019E-02 1 . 5 2 1 7 6 3 ~ 0 3  

2. 335574E-01 
5.1734892-03 
2.28 4 26 1 E-0  1 
1.9U299hE-03 
1. 337329E-03 

~ . I I I ~ G Z E - O ~  
2.8 502  5GE- 0 2  
3.18 8962 E-0 1 
1 - 0 172 1 5E-02 
5.2 831  91 E-02 
3.090589E-02 
7.477403E-03 

1.0771 35E-0 1 
7.900850E-02 
1.5095033-02 
0.0 

4.9007438-04 
9.761 346E-04 

7RCIPT-IJEUTRON LIFETINE I S  3.41 00UD-07 SEC. 

DF9TRRBATION INTERFACE FILE P E P T U B  HAS BEEN WRITTEN O N  NEW UNIT N U U B E R  34 

UNIT IIUHBEPS FOR FILES ZHATDN,GRUPXS, A N D  NDXSRE FOR OPTION I X ( 8 )  ARE 17 1 1  !6 

TITLE FROn CROSS SECTION TILE /LCCEWG NETIIODS B E I C H I I A R K  PROBLEfi 3 LIBRARY - R PROTSIK (GE-ARSD) 

==I======= f l E N O R Y  R E Q U I R E D  FOR CROSS SECTION CALCULATION FOR NUCLIDE BASIS I S  9 0 9 3  

USER J O B  N A I I E  AND DATE ON FILE PERTIlB ARE TBFA 03-31-81 

‘qEIIORY USED FOR DELTA K/DELTA N  I S  10037  

[ N  DELTA K ) / ( K  DELTA N) FOR U N I Q U E  IUCLIDE NAfiES FOR EACH Z O N E  

ZONE 1 
A7416 -1.272RLE-03 A1123 -1.fl3483E-04 
AU2O’l -4.61932E-05 A9235 2.2723fiF-04 
AlUU2 7.31765E-11 Aqq99 -2.84167E-05 
T O T A L  FOR Z O N E  IS -3 .92613E-03 

Z O N E  2 
LOR16 -7.721238-03 A1123 -1.39793E-03 
A4200 -2.22192E-04 A9235 6.29366E-04 
119442 6.22153E-10 A9999 -2.73572E-09 
TQTLL FOR Z O N E  IS -2.21638E-02 

20N? 3 
A0016 -9.13722E-03 A1121 -1.49382E-03 
t u 2 0 0  -2.7U373E-04 A9235 8.63973E-04 
49492  1.11UORF-09 A9399 -3.411RRE-04 
TOTAL FOR ZONE IS -2.29277E-02 

ZCNS U 
LO915 2.99349E-04 A1123 1.7571GE-04 
44200 -2.201 GtE-05 A9735 2.00U68E-04 
49UU2 2.10503E-10 A9999 -1.935678-05 
TOTAL FOR Z O N E  IS 9.381636-04 

70110 5 
40916 -4.34112E-OU A 1 1 2 3  -5.52277E-05 

49492  1.01396v-11 A9999 -7.3100RE-06 
T O T A L  FOR ZONE I S  -1.59939E-03 

~11209 - I . A ~ ~ s ~ E - o ~  a 9 2 3 5  I .  13757E-04 

A2400 -2 .1790 lE-05  
A9238 -4.74991E-03 
U23X 0.0 

A2555 -3.080218-05 A2600 -4.75622E-05 A2800 -8. 4 00581-05 
A9439 2.30822E-03 
PU24X 0.0 

A9490 1.99238E-06 
All24X 0.0 

A9441 1.39391 E-06 
CUFISS 0.0 

A2900 -5.10748E-04 
A9238 -2.118868-02 
D23X 0.0 

A2555 -1.54049E-04 
A9439 1.07344E-02 

A2600 -1.41173E-03 
A9440 1.2331OE-05 
a n a x  0.0 

A2800 -6.73871E-04 
A949 1 1.391578-05 
CUFISS 0.0 PU24X 0.0 

A2400 -5.053 15E-04 
119230 -2.66781E-02 
U23X 0.0 

A2555 -1.72473E-04 
A9439 1.69125E-02 
PU2UX 0.0 

A2600 -1.37068E-03 
A 9 4 4 0  2.11358B-05 
AH24X 0.0 

112800 -7.41075E-04 
A944 1 2.89429E-05 
CUFISS 0.0 

A2400 1.38966B-04 
A7218 -2.47270E-03 
U 2 3 X  0.0 

A2555 -4.458795-06 A2600 4.16579E-OU 
A9440 2.71042E-06 
A n a x  0.0 

A2800 7.93265E-05 
A9439 2.14215E-03 
PU24X 0.0 

A9441 1.42453E-06 
CUFISS 0.0 

A2400 8.72129E-06 
A9238 -1.97483E-03 
023X 0.0 

A2555 -1.28567E-05 
A9419 7.69892E-0U 
PU24X 0.0 

A2800 -2.1400UE-05 
A9441 2.23475E-07 
CUEISS 0.0 

A2600 3.191731-05 
A9940 4.85752E-07 
A n z u x  0.0 

Z C S E  r, 
40916  -3.25492E-03‘ A1123 -5.81U8PE-OU A Z U O O  -1.92046E-OU 112555 -7.0521 9E-05 A2600 -5.25167E-OY 



VENTUFE - N I U T R O I I C S  NODULE -1ERS 3 -  JANUARY 1.1981 --- QUALITY ASSURAUCE LEVEL 1. ............................................................................. 
R ' I Y  T I T L E  - SUPER SAMPLE PROBLEM. 

.;TO!lRCE REQfl IRED FOR CROSS SECTIOt l  CHECK 894 UORDS 

T 1 T L 9  O? THE LATEST"'VE9SIOI CPOSS S E C T I O N  F I L E  
LCCEYG METHODS BENCtlnARK PROBLER 3 LIBRARY - R PROTSIK (CE-ARSD) 

CROSS S S C T I O N  CHECK CO'IPLETE3 NORYALLY 

PEFE3ENCE .PEAL T I R E  FRON ZNATDN INTERFACE F I L E  = 5.11000E 02 DAYS 

SOL'JTION BY F I N I T E - D I F F E R E t l C E  D I F F U S I O N  THEORY 
? I X E D  SOUilCE A n J O I N T  PRODLE'i 
GEOMPTRY NO. 17 3 - 0  TRIAGONAL-Z 
T ' I I A W N L L  OPTTON 1 PARALLELOGRA5 - 60 D E G Q R E  
Hll5DSR OF E N E R G Y  GROUPS 4 
BIIHBER OF IIPSCATTER GROUPS (YAX) 0 
11113R9P OF DOYNSCATTER G R O I I P S  ( ? A X )  3 
JIJXBER OP INTERVALS I B  DI~E!lSIO!l 1 (COLUX!lS) 5 0  
NlJflRSP OF INTERVALS I N  DIRENSION 2 (ROUS) 2 5  
3 ' lNDSR OF IIITERVALS I N  D I n E N S I O N  3 (PLANES) 4 
NIJYDEP OF ZONES 52 
N ' J Y E 9 R  OF REGIONS 123 
'lII3DEP r)P BLACK ABSORBER Z O I E S  1 
DO'JNDIIRY INDICATORS- LEFT 1 RIGllT 2 

TOP 1 BOTTOn 2 
F R O N S  2 PEAR 1 

I; IrS4(:$ A V  I1 i.AilL E 
I A T R O  caLr!iL&?ioI 
E c vi ' r  : r v c ~ i  : i ~  rr TS c A LC u L ATIOJ 

COgE CONTAINED OR SPACE STORED 

FOU SIOIiED 
7 IILTI-LEVEL P LAllE STORED 

CPRE CONTAINED O R  SPACE STOFED 
OTilER RODES 

CORE CCllTAIIlED 
SPACE STORED 

U PLANES STORED 
1 PLANE ST'JRED 

25 ROUS STOYED 
1 R O i i  STORED 
U YJLTI-LEVEL PLANES STORED 

r i . k w  S T O R E D  

I Y I r I A L  Fl . l fr  ' 

I TFRITIV! . r x u c E s s  

"FQTUP I!ATIOtl CALCULATION 

R E l O R Y  REQUIRERFNTS FOR DATA STORAGE 

TOTAL A 8 
f ! I N I R U B  n A X I R U l !  
220000 

3050 

3230U 
15829 
6019 

17053 

14531 
4531 

208540 
695630 
708R5 
25651 
19629 
3029 

80781 
8540 

3 2 T A  S I L L  B E  STOREn POR ALL GPOUPS, ALL SPACE 

'! ' I ' R Y  53CATIO:l'i f iESFR'lSD FOQ DITA STOP AGE--- 220000 
Y A Y  Y P ' I O S Y  I<JCA?TO'lS R P O ' I J P F n  FOR THIS PQPP-- 70ASUO 

C D 

335511 

7269 
18303 

18281 
8281 

17079 

177504 2195 2290 26551 
66551 2195 834 0 
67856 2195 834 0 
22628 2195 834 0 
16600 2195 834 0 

0 2195 834 0 
7500 2195 83U 70252 



6' 

F I X " @  SO'JRCE A D J O I N T  PRODLEV FOLLOXS 
* * * * * T I I I S  I S  T l l E  HIGHER OfiDER HAf?!lOtIIC P P C R L E N  - NOT TIIE FUtlDAMEtITAL***** 

6 I N N E R S  M I N ,  8 I N N E R S  MAX - CHEBYCHEV BETA O N  I N N E R S  
5 lG5k- l  O R D E P I N G  

P R f l C ? D U R E = O ,  l,2,3,4-~lOR~AL,CHERYSHEV,SEilE~,DE~EX,SE!lEXF. I C V G = O ,  1-YES, NO INNERS CONVR. OCVR=O, 1-YES, NO OUXERS CONVR. 
I T E R  PROC I C V R  ',-OCVR F L U X  C l l A t l G P  Y U - B R R  OTHER-NU S P i l - I X D  A C C E L E R A T I O N  P A R A i l E T E R S  K-USED D.P.-CALC. U . P . - U S E D  

1 0 0 0 1.40002D 1 0  0.0 0.0 i . n o o o o  0.0 0.0 1.0148364 1.00000D 00  1.000000 00  
2 0 0 0 3.39992D 07****+*****+ 0.0 1.00000 1.00000 0.0 1.0148364 -9.021410 00 1 . O O C O O D  0 0  
3 0 0 1 -4.86414D 0 6 * * * * * * * * * * *  0.0 1.00000 -1.00000 0.0 1 .0148364  -2.906770 00 1.00000D 0 0  

I l E R  O V E R R E L A X A T I O N  C O E F F I C I R N T S  CALCULATED 1.42806 1.35166 1.52277 1.34990 
!lEU I I lNERS CALCULATED 7 6 0 6 

4 0 0 1 6.8.7573D I t***********  0.0 1 .00000  -1.00000 -1.00000 1.0148364 -1.16350D 00 1.00003D 0 0  
5 0 0 1 1.8782OD O R * * * + * * * * * * *  0.0 1.00000 -1.00009 -1.00000 1 .0148364  -3.33978;)-01 1.00000D 0 0  
6 0 0 1 1.80414iJ 09********+** 0.0 1.00000 -1.00000 -1 .00000  1.0148364 1.464170-01 l.OOO3JD 0 0  
7 o o 1 z.fi33190 O R * * * * * * * * * * *  0.0 1.00000 -1.00000 -1.00000 1 .0148364  4.52905D-01 1.001139D 0 0  
8 o D 1 (..05126n 07*+*********  0.0 1.00030 -1.00000 -1.00000 1.0148364 6.67408D-01 1.00003D 0 0  
9 0 0 1 2.06071D 0 6 * * * * * * * * * + *  0.0 i.oilnoo -1.ooooo - i .ooooo 1.0148364 1 . 5 2 9 2 6 ~ - 0 1  i . o o o m ~  00 

i o  n o o 6 . 9 4 6 1 ~ ~  o u * * * * * * + * * * *  0.0 I . O J O J O  -1.ooooo -1 .oouoo i . 0148364  i . a 6 5 8 5 ~ - o i  1 . 0 0 0 0 ~ ~  30 
11 0 0 1 6.2q060D 0 3  314'+.31137 0.0 1 .00000  -1 .00000  -0 .99997  1.0148364 8. 11999D-01 1. O O O O O D  0 0  
12 0 0 1 3.06445D 02 151.27141 0.0 1.001)OO -1.00000 -1 .00034  1.0148364 8.333OlD-01 1.000JOD 3 8  
1 3  0 0 1 1.266120 04 6371.Y1502 0.0 1.05000 -1.00000 -1.00017 1 .0148364  6.51490D-01 1.0000110 0 0  

FORCED EXTRAPOLATION LAflDA 3.83061 

2.27128D-11 2.13449D-11 5.00135D-17 0.0 8.306350-01 4.54142D-01 8.319780-01 9.90260D-01 9.74025D-03 
14 
15 
16 
17 
14 
1 3  
20 
21 
22 
23  
24 
2 5  
2 5  
21  
29 
17 
30 
31 
32 
33 
3 '1 
35  
3s 
37 
3 1  
3 ' I  
4 'J 
41 
42 
4 3  
44 
4 5  
46 
U l  
'1A 
49 

4 
0 
1 
1 
1 
1 
1 
1 
1 
0 
1 
1 
1 
1 
1 
1 
3 
0 
1 
1 
1 
1 
1 
1 
1 
3 
0 
1 
1 
1 
1 
1 
1 
1 
3 
0 

0 
0 
0 
0 
1 
0 
0 
0 
0 
9 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 

0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

n 

n 

1 
0 
1 
0 
1 
0 
0 
0 
1 
1 
0 
0 
0 
1 
1 
0 
0 
1 
0 

1 
1 
1 
1 
0 
0 
0 

1 
1 
1 
0 
0 
0 
0 
0 

n 

n 

1.4-l20flD o n  

-1.46635D 01 
-3.249f37D 0 1  

2.474210 01 
-4.227531) 00 

2.025721) 0 1  
2.18647D 0 1  

6.23056D 0 0  
-1.37522D 0 0  

6.016AdD 0 0  
2.39251D 0 3  
1.473950 0 1  

-6.36573D-01 
-2.647720 00 

-1.21 100D-01 
-1. 521'16D-01 
-1.S7996D-nl 
-1.64403D-01 
-1. 72R62D-01 - 1.8 3 7.4b D-0 1 

-1.702970 0 0  
- 3 .  706U7D-04 
- R .  36990D-04 
-1.3U@UOD-03 
-1.574570-03 
-1.57779D-03 
-1. us3QoD-03 

-1 .157500-03 

5.917150-06 

3 .400290  0 3  

2 . 3 2 0 3 7 ~  0 1  

4 .3oo21n  01 

2.8527611 01 

-1.9c,351n-o1 

- 1.3 3 01 4 D- 03 

- 6 . 5 5 a n h ~ - 0 3  

0.93061 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

10.89758-10.Rf17~R 
0.85267 13.43738 
0 . 7 4 8 ~  2.29463 
0.71076 -5.33686 
0.81291 12.01150 
0 . 0  0.0 
0.0 0.0 
0 . 0 0.0 
1.36678 1 .36678  
0. g3124*++.t.**t 

0 .87395  0.36107 
1.75592 2.83548 
0.0 - 0.0 

0 . 8 7 9 5 8  7.37591 

0.0 0.0 
0.0 0.0 
0.95911 0.95911 
0.92786 0.95835 

0.87530 0 . 9 6 8 4 5  
0.87398 0.97334 
1.00098 7.R2164 
0.0 0.0 
0. n 0.0 
0.0 0.0 
1.16631) 1 .16694 
0.93648 1.00122 
0.8594U 0.93978 
0.04132 0.09571 
0.R4642 0.86963 
1 .59075  5.65622 
0.0 0.0 

O . R R I O B  0 .965n2 

1.00000 
1.00070 
1 .00000  
1.00000 
l . O , > C  3 0 
1.00000 
1.00000 

1 .07000  
l.Oir000 

1. 00000  
1 .00030  
1 .03000  
1 .00000  
1.00000 
0.0 
1 .00000  
1 .00000  
i . n o c n o  
1 .00000  
1.00000 
1.00000 
1.00000 
0.0 
0.0 
1.00000 
1 .00050  

1.00000 

1. o i n i o  

i . n o o o o  

1. ooono  

1.00000 
1.ooor)o 
1.00000 
0.0 
0.0 
1.00000 

2.22482 
0.0 
0.57555 
1.15453 
0.93020 
0.88600 
0.87753 
0 .87592  
0 . a7561  

-1 .00575  
0.41834 
0.55148 
0.55148 
0 .55148  
0.55148 
0 .55148  

12.07537 
0.78445 
0.41 834 
0 .55148  
0 .55148  
0.551U8 
0 .55148  
0.55148 
0 .55148  

i 4 . 4 6 2 n i  
-3 .77743 

0.52937 
0 .76697  
0 .76697  
0.76697 
0 .16697  
0.76697 
0.76697 

10 .17843  
-1 5 . 5  1 2 0 3  

0.0 
0.0 
0.0 
0.36747 
0.22510 
0 .19704  
0 .19166  
0.19064 
0 .19044  
3.783 1 7  
0.0 
0.09387 
0.09387 
0 .09387  
0 .09387  
0.09387 
0.00660 

16 .28600  
0.0 
0 .09387  
0.09387 
0 .09387  
0 .09387  
0.09387 
0 .09387  

-0.01044 
-8 .09323  

0.0 
0 .15536  
0 . 1 5 5 3 6  
0.15536 
0.15536 
0 .15516  
0 .15536  

-0.37 9 17 
-41.735 1 4 

1 .0148364-  
1 .0148364  
1.01 48364  
1.01 48369  
1.0148364 
1.01 4 8 3 6 4  
1.01 48364  
1.01 483 6 4  
1 . 0 1  68364  
1.01 48366  
1 .0148364  
1.0148364 
1 .0148364  
1.0 1 4 8 3  64 
1.0148364 
1.0148364 
1.01 483 64 
1 .0148364  
1.0 1 48364  
1.0198364 
1.0148364 
1.01 4 8 3 6 4  
1.0 1 483 64 
1.01U8364 
1.0 1 4 8 3 6 4  
1.0148364 
1.0 148364  
1.0 1 4 8 3 6 4  
1.01 483 6 4  
1 .0148364  
1 .0148364  
1.0148364 
1.01 48364  
1.01 48364  
1.0 1483  6 4  
1.0 148364  

e. 6 7 5 6 8 0 ~ 0 1  
3.232630-0 1 
9.479280-01 
9.22304D-01 
8.75243D-0 1 
9.00685D-01 
9 .23  lU2D-01 
9.38355D-01 
9.497461)-31 
9.58870D-01 
9-862050-01 
9 .81  8690-0 1 
9.R0526D-01 
9. 826  10D-0 1 
9.84776D-01 
9.86703D-01 
9.88389D-01 
9.236UlD-01 
9.99744D-01 
9.99646D-01 
9.996100-01 
9.99658D-01 
9.99700D-01 
9.99730D-01 
9.997 710-01 
9.998OOD-91 
9.90605D-01 
1 . O O O O O D  0 0  
1.00000D 0 0  
1.00000D 00 
1.00000D 00 
1.00000D 0 0  
1.00000D 0 0  
1.00000D 0 0  
1.00000D 00  
1.00000D 0 0  

1 . O O O O O D  3 0  
1.03OOJD 0 0  
1.001)000 0 0  
1 . 0 0 0 0 3 3  0 0  
1 .000000  0 0  
1 . 0 0 0 J l D  0 0  
1 .000033  0 0  
1 .000O03  3 0  
1 .000030  0 0  
1 . 0 0 3 3 5 3  0 3  
1.00'300D 0 0  
1 .003033  00  
1.OOOOOD 0 0  
1.00'3003 0 0  
1.OOOUJD 0 0  
1 .000030  0 0  
1.00000D 0 0  
1.000000 00 
1.OOSi)JD 0 0  

1.00003D 0 0  
1.00003D 0 0  
1.00C30D 0 0  
1.00303D 0 0  
1.00COOD 0 0  
1 .003030  0 0  
1 . 0 0 0 0 3 0  0 3  
1 . 0 0 0 5 3 3  0 0  
1.0000OD 0 0  
1.00000D 00 
1.00COOD 0 0  
1 . O O O O O D  0 0  
1.0003OD 0 0  
1 .0000JD 00 
1.00000D 0 0  
1.00000D 0 0  

i . ogoo3n  00 

c.L 
N w 





FIJEL?IA!IG -- FUEL liA!lAGE:lZNT -- POSITIO!IING A N D  ACCOUNTING FODULE VERSION Y 1.9 3 / 2 4 / 8 1  QA LEVEL 0 ______________--__--------------------------------------------------------------------------------- 
I : I ITL : REFUEL ItlSTRIICTIOIlS FPOq "REFIXS" RECORD I N  F I L E '  "COIITRL" 

T A S K  OI'TIOII ,  ITRSK 

ZXRTD!I F I L E  !JPDh?$ OPT1O:I. IUPDT 
P ! l A i D N  PACKUP r I 1 . E  O P T I O I I ,  IBKIJP 

DFS!IG 0PI10!1 ,  I D D U G  

CC'IT1:IUOUS FTJELIRG F I L E  OPTION,  ICNFUL 

VOLUSE XIS'lRTCIi FACTSF. X F X D I F  
n A s n n L  F I L E  D E L E T E  o P T I o t i ,  II)LTOP 

INSTRUCTION S E T S  T O  EXECUTE, I S S E T  
FRACTION O F  UllOLE REACTOP TRFATPD,  RFPAC 
TIIERYAL POWER O F  REACTOR, POWER1 
THZPHAL CONIERSIDN FACTOP. Tl lRNLl  
F U E L  C O N S U N P T I O M  R A T F  e m  UYIT T H E R I ( I \ L  E N E R G Y ,  C N S M P T  

C I S E  T I T L E  - SUPER SAKPLE FROBLEY. 

0 
1 
0 
0 
0 
0 
1 . 0 0 0 0 0 E  0 2  
1 0 0 0  
8 . 3 3 3 3 3 E - 0 2  
0 . 5 2 0 6 7 1  O R  
3.333332-01 
1 . 3 D O  ODE-09 

YAXSIZ: Tl lE * A X I R U f l  VALUES ARE -- Ml:IFST E 3 f4XIlZS = 3 

WRITING OLD ZONE RTOfl DENSITY BACYII? F I L E ,  FllATDlI VERSION 2 ,  ON U N I T  30 FOR BACKUP O F  ZNATDN F I L E  

YASS BALANCE F I L 5 ,  HASRAL VFRSION 1, H A S  BEEN OPENED 01  U N I T  31 

DATA FRO? REFUEL F I L E  FOLLOWS 
0 19 0 

(N!IZ,!INP, tlN0,llQ:l. NTS,NFFD,~NFF,NFSB,NNFS, NFDB, NNFD,NPDDB,NF8S,NEC) -- 
1 1 0 0 3 1 9  19 1 9  0 1 0 

DATR FRON NDXSRF F I L E  FOLLOWS ( N O N I I S N , I ~ B S , N R N , N Z O N E , N S Z ) - -  
Y q  U 19 4 9  5 2  0 

5 1 1 . 0 0 0  0 5 2  19 1 
DATA FRO3 ZNATDN F I L E  FOLl.0WS (TIliE,!ICY, NTZSZ,NNS, NBLKAD)-- 

I N I T L  : 
RSF'JEL I O  UNIT # IS 1 4  VERSION 1 
SIIYSRF I O  UNIT I) I S  1 6  VERSION 1 
Z!lhTDN I O  UNIT # IS 1 7  VFRSIOll 1 
PNATDN I O  UNIT t IS 30 VERSION 2 

NARFVG: NEnORY POINTERS FOR REFllEL. 3 5 2  U O n D S  ALLOCATED. 
LRFZD LHFR L111'1 L F L F  L P L F  L F Q  LNQ LRF3D L T S P  LNTRN LRFUD LNFN 

LAD9 LRF5D LNSPN LtlDN LRF6D LRVF LNENO LRF8D LBFB LNFRB LNSB LNDB 
232 289 289 309 327 327 328 329 3 2 9  332 335 338 
LNFD I N 7  
3 U I  344 

1 1 39 9 9  1 1 8  1 3 7  156 175 1 7 5  1 7 5  1 7 5  1 7 5  

PUtCO : YARNING - CONTROL WORDS I N  PEFUEL I S T E R F A C E  F I L E  S P E C I F Y  "TRANSITION D K L  FOR FUEL RECYCLE" I S  NOT PRESENT 

JAZNDII: H E I C ) R Y  POINTERS r O R  PYATDII. 988 WORDS ALLOCATED. 
LZ'fZD LADEN 
1 1 U 1  1 1 4 1  

Z O N E  ATON DENSITY DATA READ FRO? F I L E  ZNATDN VERSION 1 011 U N I T  17 - T I R E =  5 . 1 1 0 0 0 E  02  DAYS, CYCLE= 0 

B L D H I t i :  'IO NA!iES UERE FOUND TO BUILD, THE DEFAILT HI3 [' '3?T ACCOWXTED FOP") NUCLIDE REFEREXCE !IAlE L I S T .  E I T l i E R  LLL LIBRLRY 
tiATERTALS YE"? P6ES6!IT I B  TIIF H F X  ("LCCQIl!:7L!I For") K 3 C L I D E  BEFERENCE H A 3 E  L I S T  O R  TllE LIDfiARY I(ATE1IIALS N C 1  P P L S E S T  
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CHKYSB: YARlIIllG - i l A X C ? =  0 !lOT L E S S  TIIAN NCY= 0 

PIILGO : SVBROUTINE CNEKR UEGINNING FXECUTIOII... VERIFY DATA CONSISTENCY 

F U L G C  : SUBPOO?INE CNEKR EXSCUTION FINISAFD...  DATA V E P I F I C A T I O N  COMPLETE 

FUEL RAtIAGEilENT PFInARY TASK OPTION - NOA!3AL FUELING TASKS 

? A S S  BALANCE PILE,MASBAL VERSIC!I 1, I S  BEING ACCESSED ON U t l l T  3 1  

FUEL ?IANAGE!IElIT S P E C I F I C A T I O N  S E T S  (RECORDS 7D A N D  8 D  O F  REFUEL) TO EXECUTE ARE 1 0 0 0 

CIIRCTL: NFST XZS I S Z t l  NFnO FOR FUEL NANAGEnENT S P E C I F I C A T I O N  ORDERED 1 I N  REFUEL ARE 
3 3 0 0 

r i i L m  : s r i .yvoL E X E C U T I N G  ................... 
CIIKCTL: l l F S T  NZS I S Z N  NFXO FOR FUEL YANRGENEMT S P E C I F I C A T I O N  ORDERED 1 I N  REFUEL ARE 

3 3 0 0 

YOVCTR: NPR NPPB N S B  NDB NFD NZ FOR S P E C I F I C A T I O N  L I S T  1 O F  CURRENT INSTRUCTION S E T  ARE 
1 0 0 1 0 2 1  20 19 

YOVCTR: NFD NFRB NSB N 3 D  NFD NZ FOR S P E C I F I C A T I O N  L I S T  2 O F  CURRENT INSTRUCTION S E T  ARE 
2 0 0 1 0 18 17 1 6  

YOVCTR: NPB NFRB NSB NDB NFD N Z  FOR S P E C I P I C A T I O N  L I S T  3 OF CURRENT INSTRUCTION S E T  ARE 
3 0 0 1 0 1 5  14  1 3  

F U L C O  : IsnTss EXECUTING ................. 
HRITI?IG OLD ZONE ATOH DENSITY INTERFACE F I L E ,  ZNATD!! VERSION 2 ,  ON UNIT 17 - T I R E =  5 . 1 1 0 0 0 E  02 DAYS, CYCLE= 1 

I A S S  BALAIICE F I L E ,  IIkSDAL VERSION 2 ,  H A S  BEEIT CREATED ON UNIT 37 



A FLllY - E I G ' N V A L U E  PROBLEM FOLLOWS 
4 INli'RS IIN, 4 INNERS M A X  - CHEBYCHEV BETA 0'1 INNERS 

S I G I I - ~  O R D E R I N G  
~ ~ O C ~ D l l R F = O ,  1 , 2 , 3 , 4 - 1 l O R ~ A 1 . , C l 1 E f l Y S H E V . S E n F X . D P Y E X , S E ~ ~ ~ F .  ICVR=O,l-YES, NO INNERS CONVR. OCVR=O, 1-YES,NO OUTERS COllVP. 
['IFF P P O C  I C V R  OCVR FLUX rHAl lG i :  ! l l l - B A R  O T H E R - H U  S E Y - I N D  ACCELERATION PARLHETERS SOURCE K-USED K-CALC 

1 0 0 0 2.13155D 00 0.0 0.0 1.00000 0.0 0.0 1.88222E 1 9  1.0148364 0 .9493536  
2 0 0 0 -4.81438D-01 0.00626 0.0 1 .00000  1.00000 0.0 1.75381E 1 9  1.0148364 0 .9621402  
3 9 0 0 -3 .736050-01 0.66989 0.0 1.00070 2 .02932  0.0 1.65821E 1 9  1.0148364 0.9708771) 
4 0 0 0 -3.66091D-01 0.77374 0.0 1.00000 3.42608 -0.00291 1 .582383  1 9  1.0148364 0.9779123 ~~ ~.~ 

'IFW 0VE"R~LAYRTION COEPFICIENTS CALCULATED 1 .30035  1. 47157 1.32486 1.39667 
'IEU I:I!IERS CALCIJLATED 4 4 4 4 

5 0 0 1 -4.212310-01 0.93739 0.0 1.00000 -6.66611 4 .63090  1.52152E 19 1.0146364 
6 0 0 0 -3.60788D-01 0.67612 0.0 1.00000 1 .49326  2 .88681  1 .47260E 1 9  0 .9841640  
7 0 0 0 -3.56100D-01 0.87789 0.0 1.00000 1 . R 2 ' 9 8  1 .37252  1.47972E 1 9  0 .9890769  
8 0 0 0 -3.56274D-01 0.89522 0.0 1 .00000 9 .23710  -0.52191) 1 .48666E 19 0 .9938149  

FORCED EXTRAPOLATIOII LAXDA 0 .86208  

7.09455D 1 6  8.22197D 16 1.531650 1 7  0.0 8 .62Rl lD-31  4.63197D-01 8.62880D-01 9.99974D-01 2.575770 
9 4 o o -4.7510911-01 0 .86288  0.0 1.00000 2.91'477 0.0 1.49266E 1 9  0 .9979073  

i o  1 o o - i . o 7 o i 8 n - o i  0.0 0.0 1.09090 0 .61665  0.0 1 .530319  1 9  1 .0125218  
11 1 0 0 1.42849D-01 0 . 0  0.0 1.00000 1 .31908  0 .43450  1.55713E 1 9  1 .0302657  
12 1 0 0 1.379WD-01 0.3'4'356 0.39858 1.00000 1 . 0 6 5 3 5  0.27754 1.53854E 1 9  1 .0173641  
1 3  1 0 0 1 .495523-01 0 .51200  1 . 1 5 0 6 1  1 .00020  1.00448 0 .23989  1.542342: 1 9  1.0200979 
14 1 0 0 8.270h5D-02 0.360116 0.5'2434 1 .03000  0.99040 0.23119 1 .503693  1 9  1.0209382 
15 1 0 0 2.520113-02 O.fi0070 O.SOO44 1.00000 0 .98718  0 .22919  1.54120E 19 1 .0201168  
16 1 n o 1 . ~ 2 6 ~ i n - 0 2  0 .55755  0 . 6 7 ~ 1  i . o o o a o  0.98644 0 .22874  1 .54052E 1 9  1 .0196616  
17 1 o o i . 2 1 t 2 ~ ~ - 0 2  0.07525 n . 6 w z 4  i . ooooo  0.93627 0 .22863  1.54179E 1 9  1 .0200825  
1 R  1 0 0 -1 .115430-02 0 .41123  0 .87957  1 .03060  0 .98623  0.22861 1.54223E 1 9  1 .0203768  
19 1 0 0 - 4 . 4 3 3 Q 8 D - 0 3  0.65655 0.34648 1.00000 0.98623 0 .22860  1.54160E 1 9  1.0201666 
z n  i o o 2 . 7 7 ~ 3 6 ~ 0 3  0 . ~ 5 4 9 6  0 .62522  I . O O O O O  0 .98622 0.22860 1.54139E 1 9  1.0200264 
21  1 0 0 1.27401D-03 0.72364 0.54701 1 .03090  0 .98622  0.22860 1.54171E 1 9  1.0201351 
22 i o 0 - i . 5 u i 7 i n - n 4  0.61225 0.62568 i . o o o a o  0 .98622  0 .22860  1.54183E 1 9  1.0202104 
23  0 0 0 5.42572D-04 0 . 0  0 . 0  1.000')O 0.60715 0.98671 1.54166E 1 9  1 .0201542  
24 1 0 0 -5 .931630-05 0.0 0.0 1 .00030 0 .61665  0.0 1.54165E 1 9  1.0201484 
25 1 0 0 4.28596D-05 0.0 0.0 1.05000 0.98622 0.22860 1 .541653  1 9  1 .0201483  

1.0201484 

ESTIYATED ABSOLUTE POINT FLUX RELATIVE EPnOR 2.697040-04 

qI lL1  I PI.IC4TION RELIRBILITY FS?I T A T O R 5  
1.0201483 

O Y  TIIS 5 V N  OF T11E S O I l ~ l E ~  O F  TIlE nESIUIIES--------- - - - - - - - - - - - - - - - - -  1.0 20 1483 
IJPFER A N 0  LOYER BOUNDS WTIIIA'IE.5 BY 1 5 A X  REL FIJIX CllAII;E---'--------- 1 .020  1921 1.0201047 
I J P P E P  AND LOWER ROUNDS ESTIMATES OVEP ALL SIC'!IFICA!lT POINTS------- 1.0 21 4358 1 - 0 1  8 5860 

NllnUER O F  I N N P R  ITERATIO!IS, OUTFR ITEPAT1011 ERnnR EIGEAVALUE. A N D  OVERRElf"8.TION COEFFICIENTS 4 0.62877D-01 

!IplJTpq)'.I D A L I ' I C E  KEFFECTIVE ___--_------------- - -------------------__ 

1.30035 1 .47157  1.32406 1.3966R 

0 .984  1640 
0.9 8 9 0  769 
0.9938149 
0.9979'573 

' -  05 
1.00 1U257 

1.0201481 

ceu A:ID C L W K  ~ I N U T E S  R E Q U I P E D  FOR THIS EIGI!IVALUE PRoELEn A R E  1 .268 3.517 
3'lFC F I L E  CI.OSItIG DATA - LIBIT, ARFAYS 2 4  6 1 
D D P C  F l L B  CI.OSING D R T I  - U:IIT, RRPAYS 2 1  6 1 

L E A h A G E  5.70885E 15  TOTAL LOSSES 1.79819E 1 9  TOTAL PRODUCTIONS 1.834421 1 9  REACTOR POYER(YATTS) 2.55620D 09 

";?T'lITlVE FISSILE CONVBPSIflN P A T I O  IS 1 .397550  00,  ESTIVATE FOR CRITICAL SYSTEX I S  1.40605D 00 
PIS2TLE DESTRIICTIOV PEq U N I T  ENERGY (ATOYS/WATT-SEC) I S  2.90743D 1 0  

1 rjf!*i Dn? 'I II eii-r iw:i LEA x A r. E 
'; PO7 I' L E F T  nrc;ii; T C i  P IIUTTO3 F F (.I !IT DACI: 

1 0.0 0.9 0.0 0.0 2.245?4D 14 0.0 
2 0.0 I). 0 0.n 0.0 2.70105!) I 5  0.0 
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X I .  RECENT EXTENSIONS 

Descr ibed here a r e  extens ions t o  some o f  t h e  modules i n  t h e  

system. 

A. VENTURE NEUTRONICS, VERSION I11 

Numerous changes have been made t o  t h e  VENTURE n e u t r o n i c s  

module’ s i n c e  t h e  re lease o f  Version 11. 

d e s c r i  bed b e l  ow. 

1. The Uncommon Reactor Core Neutron ics Problem 

The major extens ions are  

The common r e a c t o r  core n e u t r o n i c s  problems have fundamental 

neut ron  space energy spectrum s o l u t i o n s .  I n  a t y p i c a l  problem, one 

f i n d s  t h e  most p o s i t i v e  e igenvalue assoc ia ted  w i t h  an a l l - p o s i t i v e  f l u x  

f o r  t h e  pseudo-steady-state c o n d i t i o n  ( k e f f )  9 O r  one achieves t h e  c r i t i -  

c a l  s t a t e  by s e l e c t i v e  adjustment o f  some v a r i a b l e  such as t h e  f u e l  

c o n c e n t r a t i o n .  With s o p h i s t i c a t i o n  i n  r e a c t o r  a n a l y s i s  has come t h e  

demand f o r  s o l u t i o n s  o f  o ther ,  uncommon n e u t r o n i c s  problems. Importance 

f u n c t i o n s  a r e  needed f o r  s e n s i t i v i t y  and u n c e r t a i n t y  analyses, as f o r  

r a t i o s  o f  i n t e g r a l  r e a c t i o n  r a t e s  such as t h e  f u e l  convers ion (breeding)  

r a t i o .  The dominant h i g h e r  harmonic s o l u t i o n  i s  needed i n  s t a b i l i t y  

ana lys is .  T y p i c a l l y  t h e  d e s i r e d  n e u t r o n i c s  s o l u t i o n  must c o n t a i n  nega- 

t i v e  values t o  q u a l i f y  as a h i g h e r  harmonic o r  t o  s a t i s f y  a f i x e d  source 
c o n t a i n i n g  n e g a t i v e  values. Both r e g u l a r  and a d j o i n t  s o l u t i o n s  as w e l l  

as s p e c i a l  i n t e g r a l s  o f  t h e  s o l u t i o n s  are  o f  i n t e r e s t  t o  suppor t  a n a l y s i s .  

t a l  c o n t r i b u t i o n  t o  t h e  i t e r a t e  es t imate  o f  t h e  harmonic source each 

o u t e r  i t e r a t i o n .  Ins tead o f  a f l u x  c o r r e c t i o n ,  source c o r r e c t i o n  based 

o r t h o g o n a l i t y  p r o p e r t i e s  i s  done’ d u r i n g  i t e r a t i o n  t o  a v o i d  

c o s t  o f  p rocess ing  group dependent data. Given t h e  l o c a l  f i s s i o n  source 

assoc ia ted  w i t h  meshpoint i and harmonic n, t h e  sum over  energy groups g, 

A general  procedure has been implemented f o r  removing t h e  fundamen- 

and t h e  importance, 
* * 

I i , n  = C x g , i  +g ,i,n 3 

9 
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t h e  source c o r r e c t i o n  t o  remove any fundamental c o n t r i b u t i o n  i s  

where index n = 0 i s  used f o r  the  fundamental, and n = 1 f o r  the  

harmonic, because 

- A .  
and f o r  the  ad jo in t ,  

So fo r  e i t h e r  the  regu la r  or  a d j o i n t  (transposed) harmonic problem, be 

i t  eigenvalue or f i x e d  source, a source c o r r e c t i o n  i s  made a t  t he  s t a r t  

o f  each ou ter  i t e r a t i o n .  Usual acce le ra t ion  procedures w i t h  small 

changes are used t o  d r i v e  the  i t e r a t e  est imate t o  a so lu t ion .  

s ince  the  i n t e g r a l  f i s s i o n  source tends t o  be near zero f o r  t he  

harmonic, a spec ia l  procedure i s  necessary t o  produce accurate eigen- 

va lue estimates. We sum absolute values. For the  f i x e d  source 

s e n s i t i v i t y  importance problem, t h i s  procedure avoids the  d i f f i c u l t y  

experienced w i thout  removal o f  the  fundamental c o n t r i b u t i o n  where the  

contaminat ion i s  so severe t h a t  r e l i a b i l i t y  o f  the  s o l u t i o n  i s  questionable. 

I n  p r i n c i p l e ,  any harmonic may be solved by successive removal o f  the  

contaminat ion from each o f  the  h igher  harmonics. Other procedures used 

f o r  so l v ing  simple problems are not  a t t r a c t i v e  f o r  the  mul t i -d imensional  

problems. 

t h e  t ranspor t  term f o r  an unt reated simple coord inate i s  simply 

Note t h a t  

Another e f f i c i e n t  procedure has been implemented. Consider t h a t  

bu t  f o r  the  azimuthal coordinate,  
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For t h e  azimuthal  fundamental, Bo2 = 0 and f o r  t h e  f i r s t  harmonic 

Thus by i n c l u d i n g  a space dependent l o s s  term o f  D / r 2 ,  t h e  

s o l u t i o n  f o r  t h e  azimuthal  symmetry ( o r  when so approximated) may be 

computed u s i n g  two- dimensional  (RZ) geometry r a t h e r  than t r e a t i n g  

three-d imensional  (8RZ)  geometry. T h i s  harmonic i s  o f  spec ia l  impor- 
tance i n  s t a b i l i t y  a n a l y s i s  s ince  it i s  o f t e n  dominant. 

Shown i n  Fig. 14 i s  t h e  dependence o f  t h e  e igenvalue separa t ion  
( i l k l  - 1) on t h e  core h e i g h t  o f  a l a r g e  gas-cooled h igh- temperature 

thermal  r e a c t o r  core modeled as a bare homogeneous problem. 

r e l i a b l e  s o l u t i o n s .  
k 2  > k3 . . . , t h e r e  tends t o  be a l a r g e  separa t ion  between ko and kl, 

b u t  no t  between k l  and k2, making t h e  harmonic more d i f f i c u l t  t o  so lve  

by i t e r a t i o n  than t h e  fundamental. 

= 1. 
B, 

There a r e  a number o f  aspects t h a t  impact t h e  a b i l i t y  t o  produce 

For example, g iven  e igenvalues ordered k o  > k l  > 

0.15 

z 
I- 

Q 
w cn 
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2. Space-Energy Rebalance 

Space-energy rebalance has been imp1 emented t o  try t o  accelerate 

It i s  ava i l ab le  on ly  f o r  one-dimensional ou ter  i t e r a t i o n  convergence. 

s lab  ( X )  , c y l i n d r i c a l  (R)  , or  spher ica l  (S)  geometry; two-dimensional s lab  
( X - Y ) ,  o r  c y l i n d r i c a l  (R-Z) geometry; and three-dimensional s lab (X-Y-Z)  
geometry. 

absorber zones or have zone dependent f i s s i o n  spectram. 

fo rced t o  run i n  the  “space s tored“  mode, s ince the  procedure o f  ca lcu-  

l a t i o n  was not  implemented i n  the  other  modes. 

f i e s  the  number o f  coarse mesh i n t e r v a l s  i n  each dimension. Then a f t e r  

any asympotic f l u x  ex t rapo la t ion ,  the  f luxes  contained i n  each rebalance 

b lock are m u l t i p l i e d  by a rebalance f a c t o r  f o r  t h a t  block. 

Problems t o  be rebalanced must not con ta in  i n t e r n a l  b lack 

They must be 

I f  a problem i s  t o  be rebalanced i n  space and energy, the user speci-  

The block rebalance fac to rs  are ca l cu la ted  as 

where: P 

B 

S(B,K,KK) = 1 1 c S ( i  ,KK+K)V(i)$(i ,KK), 
KK i E B  

A(B,K) = 2 [cAtcR+DB2](i , K ) V ( i ) $ ( i  ,K), 
if B 
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L(P,B,K) = 1 LCON(i , K ) $ ( i  ,K), 
i E B  

x(K) = group dependent f i s s i o n  spectrum 

B = block index 

B '  = ad jo in ing  block index 

K,KK = energy group index 

i = mesh po in t  index 

P = block boundary mesh po in ts  index 

$( i ,K)  = f l u x  

n = i t e r a t i o n  number. 

Equation (8) i s  i t e r a t e d  u n t i l  for  some inpu t  convergence 

c r i t e r i o n ,  E ,  

The i t e r a t i o n  process i s  accelerated by over re l  axat i on 

where ok = ca l cu la ted  over re laxa t ion  f a c t o r  f o r  t h e  rebalance process a t  

each group. 

The f i n a l  values o f  F(B,K) are then adjusted by t h e  l i n e a r  

formulat ion 

F(B,K) = 1.0 + al[F(B,K)-1.01 

where a1 i s  i n p u t  (de fau l ted  t o  1.0, no adjustment) 

A l i n e a r  space i n t e r p o l a t i o n  o f  t h e  f i n a l  reba ance f a c t o r s  i s  then 

done on rows o r  two-dimensional planes w i t h  a second f r e e  parameter, f o r  

example a t  meshpoint i, 
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where a2 i s  i n p u t  (de fau l ted  t o  1.0) and A F / A X  i s  the  d e r i v a t i v e  

obta ined by assuming t h a t  the ca l cu la ted  block rebalance fac to rs  apply 

a t  b lock centers.  Note t h a t  a2 may be < 1. wh i le  al > 1. 

Our experience w i t h  t h i s  procedure has shown t h a t  indeed those 

problems havi ng s l  ow spaci a1 convergence p roper t i es  may be accelerated , 
and t h e  rebalance procedure would be espec ia l l y  impressive i f  we were 

no t  us ing asymptot ic ex t rapo la t i on  procedures. Given e f f e c t i v e  ou ter  

i t e r a t  i on ex t  rapol  a t  i on, rebal  anci  ng appears t o  be o f  marginal b e n e f i t  

and o f t e n  not  worth i t s  cost, espec ia l l y  on t y p i c a l  problems. 

T y p i c a l l y ,  we found a s p e c i f i c  procedure ( l i n e a r  i n t e r p o l a t i o n  or not, 

f o r  example) and a spec i f i c  b lock ing  (arrangement o f  spac ia l  rebalance 

zones i n v o l v i n g  i n t e r n a l  meshpoint assignments) t o  be remarkably 

e f f e c t i v e .  But a guide t o  se lec t i ng  a l l  o f  these fac to rs  i s  unknown. 

When 6 meshpoints per block along one coord inate i s  much more e f f e c t i v e  

than e i t h e r  5 o r  7, we don ' t  know how t o  p r e d i c t  t h i s .  

needs many blocks and the  rebalance cost  becomes si gni f i c a n t  . 
I n c i d e n t l y  these procedures work w i t h  one meshpoint per block producing 

t h e  s o l u t i o n  i n  one i t e r a t i o n ,  but  genera l l y  not a t  a cost  compet i t ive 

w i t h  the  usual i t e r a t i v e  s o l u t i o n  procedures. 

Typ ica l l y  one 

3. Other Extensions 

A number o f  o ther  extensions are noted b r i e f l y  here. General ly 

these were found t o  be needed i n  a p p l i c a t i o n  and they were simple i n  
a p p l i c a t i o n  and they were simple t o  implement. 

a. The d i f f u s i o n  c o e f f i c i e n t s  are ad justed i n  a l l  zones up t o  a 

s p e c i f i e d  number by 

where al and a2 are i npu t  values and D 
f o r  group K and zone Z. One may want t o  know the  e f f e c t  of 

changing the  values or might have c o r r e l a t i n g  data t o  ad jus t  

f o r  heterogeneous e f f e c t s  which tend t o  increase D. 

i s  the  value ca lcu la ted  
KYZ 
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b. Instead o f  w r i t i n g  the  a d j o i n t  f l u x  on t h e  i n t e r f a c e  data f i l e ,  

an op t ion  was implemented t o  w r i t e  the  space, energy p o i n t  

values o f  the  product o f  the  regu la r  and t h e  a d j o i n t  f l u x ,  

+:+o i ns tead o f  42. 
i n v o l v e  +o cp0 become ( P ~ + ~ * + ~  i f  $1 i s  ava i lab le ,  t y p i c a l l y  a 
des i red  harmonic +1 weight ing as f o r  s t a b i l i t y .  

a t t e n t i o n  must be pa id  t o  the  normal iza t ion  f a c t o r s  t o  produce 

absol Ute values from the i n teg ra l s .  

Thus subsequent i n t e g r a l s  t h a t  usua l l y  
* 

General ly some 

c. Using the  above, option, the  i n t e g r a l  

where E i s  t he  energy per u n i t  f l u x  (not a constant ) ,  i s  done 

f o r  on ly  the  bottom energy group (assumed t o  be thermal) pro- 
duc ing in fo rmat ion  usefu l  f o r  assessing s t a b i l i t y  against  xenon 

d r i v e n  o s c i l l a t i o n ,  where Q i s  i npu t  [(a/x) X10'24 f o r  Xel35 i n  

t h e  thermal range] and y i s  1.0 f o r  reference condi t ions,  2.0 

f o r  h a l f  t he  reference power l e v e l  and i s  0.5 f o r  tw ice  the  

power l e v e l  . Also the  i n t e g r a l  over space and energy i s  

obta ined 

I2 = c i +o*+oEAV, 

where +o*+o can become +,+o*+o. 

d. The f i xed  source over space may now be ca l cu la ted  f o r  t he  power 

d e n s i t y  importance, 

Ej 
- E i  A V i  

+ 6. aY 
P f  J J  

where P i s  t he  reac tor  power l eve l ,  d j  i s  the  l o c a l  Power 

dens i ty ,  f i s  the  core f r a c t i o n  t reated,  and the  d e l t a  func- 
t i o n  6. means a l o c a l  value app l ies  a t  on ly  a se lected point .  

- S i  - 

J 
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k 

Several op t ions  are implemented for se lec t i ng  t h e  reference po in t  

i n c l u d i n g  l o c a t i o n  o f  t h e  peak power density. 

c i a l  cons iderat ions when the  po in t  f a l l s  on one or  more symmetry 

boundaries . 
tance func t i on  (a f i x e d  source neutron ics problem o f t e n  solved by 

VENTURE) f r e e  from fundamental contamination, and then speci a1 space, 

energy i n t e g r a l s  must usua l l y  be obta i  ned. 

Note t h a t  there  are spe- 

Subsequent ca l cu la t i ons  are requi red t o  generate the  impor- 

4. Equi 1 i b r i  um Xenon 

For some thermal reac tor  cores, the  f l u x  d i s t r i b u t i o n  i s  sens i t i ve  

t o  t h e  Xel35 d i s t r i b u t i o n .  

accurate h i s t o r y  c a l c u l a t i o n  wi thout  using very shor t  exposure periods 

t h a t  may cause the  computer cost  t o  be p r o h i b i t i v e l y  high. 

macroscopi c equi 1 i b r i  um xenon ca l  c u l  a t  i on has been programmed. 

I n c i d e n t a l l y ,  t h e  implementation i s  general so t h a t  any other  s i t u a t i o n  

s a t i s f y i n g  the  equations may be t reated.  

Xel35 concentrat ion t o  be given by 

This can make i t  d i f f i c u l t  t o  obta in  an 

A gross 

Consider the  l o c a l  

a€ dN = - ( ~ 0 2 4  + /&E)+ (E) )N  + YF = 0, 

where F i s  the  f i s s i o n  rate,  N i s  the  nuc l ide  concentrat ion, u i t s  cross 

sect ion.  

t i v e  values for  t he  y i e l d  f r a c t i o n  y and decay constant 1. The capture 

l o s s  i s  inc luded as s ink  dur ing i t e r a t i v e  s o l u t i o n  o f  t he  non- l inear  

equations. 

The user must i d e n t i f y  the  data t o  be used and supply e f f e c -  

B. PERTUBAT PERTURBATION ANALYSIS 

Del ayed neutron behavior ca l  c u l  a t i  ons have been added t o  the  

PERTUBAT pe,rturbation ana lys is  m o d ~ l e . ~  These ca l cu la t i ons  are done i f  

t h e  microscopic group delayed neutron precursor data i n t e r f a c e  f i l e  

DLAYXS i s  ava i l ab le  f o r  use by the  module. The equations solved are 

described below. 

Def i n i  ti ons 

f = delayed neutron family subscr ip t  

g,gg = energy group subscr ip ts  
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i = space p o i n t  subscr ip t  

m = ma te r ia l  zone subscr ip t  

n = nucl  i d e  subscr i  p t  associ a ted w i t h  delayed neutrons 
= f r a c t i o n  o f  delayed neutrons emi t ted i n t o  group g from 

precursor  fam i l y  f 
= delayed neutron precursor  decay constant f o r  f am i l y  f 

= nuc l i de  concentrat ion 

= number o f  delayed neutron precursors produced i n  fam i l y  

%I ,f 

B f  

Cn ,m 

Dgg,f,n 
f per f i s s i o n  i n  group gg and nuc l i de  n 

= microscopic f i s s i o n  cross sec t ion  

= regu la r  f l u x  

= a d j o i n t  f l u x  
= macroscopic product ion cross sec t ion  

un ,99 
+i $99 

vcm , 99 

* 
4i 9g 

= f i s s i o n  spectrum 
= element volume 

xm,g 
V i  

T 

Reported f o r  Output 

1. Delayed neutron c o n t r i b t u i o n  

by nuc l i de  - Bn =' 1 Wn,f 
f 
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2. D i s t r i b u t i o n  by group 

3. Delayed neutron source a f t e r  clean shutdown 
- e f t  

Yf,t = O f  e 

4. Delayed neutron source 

where f o r  3. and 4., 

t = 0.0, 0.001, 0.01, 0.1, 1.0, 10.0, and 100.0 

and where f o r  4. 

a = X X ( 7 )  and XX(8) from the  PERINS record o f  the  f i l e  

CONTRL. If not speci f ied,  a values are -0.05 and +0.05. 
4 

C. TEMPERATURE CORRELATION 

The VENTURE neutron ics module,' t h e  REACTION RATE module,* and the  

An inconvenience t o  the  

EXPOSURE module3 have been extended so t h a t  a temperature c o r r e l a t i o n  o f  

t h e  microscopic cross sect ions may be applied. 

user i s  t h a t  each module must be informed t o  apply the  c o r r e l a t i o n  and 

no proof  t e s t i n g  i s  done t o  see t h a t  t he  i n s t r u c t i o n s  are consis tent .  
The equation i s  appl ied t o  a l l  microscopic cross sections, 

where a and the  reference temperatures TI and T2 must be speci f ied.  

0. SPECIAL MODULES 

x 

A special module has been added recen t l y  t o  t h e  system t o  perform 

such tasks as expanding a f l u x  f i l e  o r  combine two t o  increase the  
number o f  geometric dimensions. 

Section 8. 
This new c a p a b i l i t y  i s  discussed i n  
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APPENDIX A 

h 

DATA STORAGE REQUIREMENTS FOR THE VENTURE NEUTRONICS 
AND BURNER CODES 

The equations t h a t  determine the  memory and scra tch  data f i l e  

s torage requirements for  VENTURE neutron ics and BURNER dep le t ion  

problems as dependent on the  mode of c a l c u l a t i o n  have been programmed 

t o  produce s p e c i f i c  in fo rmat ion .  These programs are being d i s t r i b u t e d  

w i t h  the  code f o r  use a t  o ther  i n s t a l l a t i o n s .  They are a v a i l a b l e  f o r  

use on the  ORNL computers. Documentation o f  l o c a l  use i s  shown by 

requirements i n  Figures A . l  and A.3 and e d i t  i n  Figures A.2 and A.4. 

For l a rge  problems f o r  VENTURE we s t rong ly  recommend t h a t  the  

data storage be determined. Usual ly,  for  three-dimensional problems 

t h e  mul t i -p lane s tored mode must be used, and usual ly ,  enough memory must 

be a l l oca ted  t o  s to re  as many planes of data as the  maximum number o f  

i nne r  i t e r a t i o n s  t o  minimize data t rans fe r .  The requirements depend 

on the  number o f  inner  i t e r a t i o n s  (which should be determined by the  

code unless known). See specia l  i n p u t  processor (DVENTR) sec t ion  001. 

I C X l l  = 0, ICX12 = 969 f o r  a specia l  run t o  determine the  number o f  

i nne rs  (and a lso  storage);  o r  i n  the  DTNINS record o f  the  CONTRL f i l e ,  

IX(20) = 969, IX(21) = 0. 

The authors do be l ieve  t h a t  documentation f o r  a code should pre- 

sent t he  in fo rmat ion  requ i red  by users t o  determine storage 

requirements. When a code attempts t o  cover a very broad range o f  

problem type and provides great  f l e x i b i l i t y  i n  data handl ing t o  balance 

storage and t r a n s f e r ,  the equations become extremely invo lved and not  
p r a c t i c a l  t o  use rou t i ne l y .  For t ran  l i s t i n g s  of coding used t o  

c a l c u l a t e  storage could be inc luded here, but  the  many l i n e s  would 

waste many pages and serve l i t t l e  u t i l i t y .  We recommend us ing these 

codes, us ing the  VENTURE code proper, and r e l y i n g  on past experience. 

5 
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FIGURE A . 1 .  INPUT F O R  VENTURE ST3EAGE REQUIREMENTS. 

J O B  CONTROL INSTRUCTIONS 
/ /USERID JOB (CHARG) . 'USER ADDRESS 1 ,  MS GLEV EL= (1 , 1 ) 
//*CLASS CPU9 1= 10s . I O =  1 ,REGION=270K, L I N E S = l  ,CARDSO 
/ /STEP EXEC LINKNGO, 
// REGION .G 0=2 70 K 
//LKED. VENTSTOR DD UNIT=3330,VOLU!!E=SER=ZXllI l , D I S P = S H R ,  
// DSNAME=X. T B P 1 4 6 5 0 .  VENTSTOR 
//LKED.SPSIN DD * 

INCLUDE VENTSTOR 
/* 
//GO.FT05FCOl D D  * 
/* 
// 

c---------------------------------------------------------------'------- C 
I N P U T  DESCRIPTION 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

INPUT FORHAT I S  Nl((18A4)/&(1216)/N2(16)). N 1  A N D  N2 ARE C 
V AR IABLES.  C 

C 
CARD 1 - HOLLERITH TITLE,  C 

C 
CARDS 2-5 ARE INTEGERS I N  THE STANDARD INTERFACES C 

GEODST. GRUPXS, N D X S R F ,  AND SEARCH (EXCEPT THE C 
LAST THREE INTEGERS) .  THE F I R S T  SEVEN NUMBERS C 
(IGOM THRU NGROUP) ARE NECESSARY TO COMPUTE C 

REQUIREMENTS POR THE I T E R A T I V E  PROCEDURE. I F  THE C 
REST OF THE NUMBERS RRE INPUT ZERO, THE REQUIREHENTS C 
FOR THE MACRO., CNSTS., A N D  I N I T I L A Z I O N  PROCEDURES C 
WILL BE INCORRECT. C 

C 
COLUMNS 

CASD 2 - ( 1- 6) 
( 7 - 1 2 )  
( 1  3- 1 8 )  
( 1  9 - 2 4 ]  
(25- 30) 
( 3 1 - 3 6 )  
( 3 7 - 4 2 )  
(U3-48)  

(5 5-6 0) 
(61-66) 
(6 7-7 2 )  

CARD 3 - ( 1- 6)  
( 7-12) 
( 1  3-1 8 )  
( 1  9-2b) 
(2 5- 30 ) 
(31-36) 
( 3 7 - 4 2 )  
( 4 3 - 4 8 )  

------- 

( 4 9 - 5 4 )  

NAME 

I G O M  
NZONE 
N I N T I  
N I N T J  
NINTK 
NZWBB 
NGROUP 
N I  S O  
MAXUP 
H A X D N  
HAXORD 
NPSCS 
NSTRPD 
NSCPIAK 
NSBLOK 
N R  EG 
NCINTI  
NCINTJ 
NCINTK 
I R E 1  

---- I N  T ER PACE 

(GEODST) 
( G EO DS T) 
(G EOD ST) 
(GEODST) 
(G EO DS TJ 
( G  EODST) 
(G R U  PX S) 
( G R U  PX S) 
(S RU PXS) 
(GRUPXS) 
( G R U  PX S) 
(S RUPXS) 
(GBU P X S) 
( G RUP XS) 
(ZRUPXS) 
(GEODST) 
(GEODST) 
(GEODST) 
(G EO DST) 
( G EO DST) 

--- -- - - -- 

(CONT) 

c 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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k 

b 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

( 4 9 - 5 4 )  
(5 5-6 0) 
(60-66) 
(67-72) 

CARD 4 - ( 1- 6 )  
( 7-12)  
(1 3- 18) 
( 1  9-2 4)  
(25-30) 
( 3 1 - 3 6 )  
(37-42) 
(43-48) 
(49-54) 
(55-6 0) 
(61-66)  
(67- 72 ) 

CARD 5 - ( 1- 6 )  
( 7 - 1 2 )  
(1 3- 18) 
(19-24)  
(2 5-3 0) 
(31-36) 
(37-42) 
(43-48) 
( 4 9 - 5 4 )  
( 5 5 - 6 0 )  
(6 1-66) 
(67-72)  

IMB2 
JMB1 
J H B 2  
KBB 1 
KMB2 
NBS 
NBCS 
NIBCS 
NT R I  A G  
N R A S S  
N S N  
N N  S 
NA N 
NSZ 
ISRCH 
NnAKNP 
NISOSR 
NSETS 
NFS 
NP 1 
N A  D J  
NPRIT 
N P R I T  
UNDEFINED. 
UNDEFINED. 
UNDEFINED. 
UNDEFINED. 
UNDEFINED. 

(S EOD S T) C 
(G EO DST) C 
(GEODST) C 
(G EODS T) C 
(G EODST) C 
(G EO DST) C 
( G EO D S T) 
(G  EO DST) C 
(GEODST) C 
(a EO D ST) C 
(NDXSRF) C 
( N  D X S R  P) C 
( N D X SR F) 
(N DXSR P) C 
(SEARCH) C 
(SEARCH) C 
(S EARCA) C 
(SEARCH) C 
GT.0 FOR F I X E D  SOURCE PROBLEMS. C 
GT.0 FOR CONSISTANT P 1  PROBLEMS. C 
GT.0 FOR ADJOINT AND/OR PERTUBATIQNS. C 
GT.0 FOR WRITING RTFLUX OR ATFLUX. C 
GT.0 FOR WRITING PWDINT. C 

C 
C 
C 
C 
C 
C 

C 

C 

THE NEXT INPUT CARDS G I V E  THE DATA A R R A Y  S I Z E  (COLUMNS 1-6) FOR C 
AS & A N Y  DIFFERENT A R R A Y  S I Z E S  AS DESIRED, ENDING WITH A BLANK CARD. C 
THE CODE THEN LOOPS TO READ A NEW T I T L E  CARD. A BLANK T I T L E  CARD C 
ENDS THE R O N .  C 

c---------------------------------------------------------------------- C 

SAHPLE INPUT 
PROBLEB T I T L E  = SUPER SAMPLE PROBLEM. 

17 52 50 2 5  4 1 4 99 0 3 0 3u3 
0 1 1 123 1 1 4 1 2 1 2 2 
1 0 0 0 1 0 4 19 19  0 0 0 
0 0 0 0 1 1 1 0 0 0 0 0 

50000 
1 0 0 0 0 0  

0 
COnBENT - A BLANK CARD OR NEW PROBLEM T I T L E  CARD GOES HERE. 



Figure A.2. Ed i t  f o r  Sample Calculation-VENTURE Storage Requirements 

S'ICRAGE AVAILABLE 
1ACRD CALCULATION 
EQUATION CONSTANTS CALCULATION 

CORE CONTAINED OR SPACE STORED 
PLANE STORED 
ROW STORED 
MULTI-LEVEL PLANE STORED 

CORE CONTAINED OR SFACE STORED 
OTHER NODES 

CORE CONTAINED 
SPACE STORED 

2 PLANES STORED 
1 PLANE STORED 

2 5  R O U S  STORED 
1 ROW STORED 
2 IlULTI-LEVEL PLANES STORED 

I N I T I A L  FLUX 

ITERATIVE PROCESS 

PERTURBATION CALCULATION 

l E l O R Y  REQUIREMENTS FOR DATA STORAGE 

TOTAL 
M I N I N U R  M A X I M U M  

5 0 0 0 0  
3673 

3 2 3 0 4  3 3 5 5 4  
15 8 2 9  17079 

6 0 1 9  7 2 6 9  
1 7 0 5 3  18303 

1 4 5 3 1  1828 1 
4 5 3 1  828 1 

2 0 7 2 1 4  
6 9 5 5 6  
4 0 6 5 7  
2 5 5 8 1  
1 9 6 0 5  
3005 

4 8 1 0 5  
31250 

2171 
2171 
2171 
2171 
2171 
2 1 7 1  
2171 

A B C D 

176202 
66551 
37652 
2 2 5 7 6  
16600 

0 
7500 

2290 
8 3 4  
8 3 4  
8 3 4  
8 3 4  
8 3 4  
8 3 4  

2 6 5 5 1  
0 
0 
0 
0 
0 

3 76 00 

DATA WILL BE STORED FOR 1 GROUP, 2 PLANES 

Y E l O R Y  LOCATIONS RESERVED FOR DATA STORAGE--- 5 0 0 0 0  
N A X  MEBORY LOCATIONS REQUIRED FOR T H I S  P R O P -  40657 
qE MO BY LOCATIONS NOT US ED---- --------------- 9 3 4 3  

SPEC I AL SCR ATCR D.4 TAS ET REQUIREHENTS 
1 9 X I M l M  PHYSICAL RECORD IS 7200 WORDS 

DIRECT ACCESS F I L E  2 4  REQUIRES 16 RECORDS 2 5 0 0  WORDS I N  LZNGTA 
DIRECT ACCESS F I L E  27 REQUIRES 16 RFCORDS 250D WORDS I N  LENGTH 
DIRECT ACCESS F I L E  2 8  REQUIRES 1 6  RECORDS 2500 WORDS I N  LENGTH 
DIRECT ACCESS F I L E  4 0  REQUIRES 16 RECORDS 10075 WORDS I N  LENGTH 

D D  PARAMETERS FOLLOW FOR E 1  = 3520 A N D  B2 = 32000 

N16= 51 (NOTE THAT I F  THE FLUXES ARE TO BE EXPANDED FRON E X I S T I N G  RTPLUX, N l O =  5 1 )  

REQUIRED D I S K  STORAGE SPACE PCR FLUX (ONITS 2 4 , 2 7 , 2 8 )  I S  179520 BYTES. 
FCR CONSTANTS (UNIT 4 0 )  IS-- 7360 00 BYTES. 
FCR CONSTANTS (UNIT 2 3 )  IS-- 35200 BYTES. 

REQUIRED TOTAL D I S K  STORAGE SEACE IS------------------- 7 4 6 0 1 6 0  BYTES. 

PCR THE ASSIGNED DATA STORAGE, THE REQUIRED R E G I O N  S I Z E  I S  APPROXINATELY 530K BYTES 

pZ= 51 N 3 =  10 N Q =  1 85. 23 N6= 10 N7= 2 N 8 =  2 N 9 =  13 N l o =  13 N 1 1 =  16 112= 1 N13- 13 N14= 1 N15t 1 0  

? 
P 



REMORY REQUIRERENTS FOR DATA STORAGE 

TOTAL A 
R I N I K U R  KAXIMUCI 

STORAGE AVAILABLE 15000 
R llCRO CALCULAIION 3 673 
EQOATI ON CONSTANTS CALCOLATI06 

CORE CONTAINED OR SPACE STORED 32304 33554 
PLANE STORED 15829 17079 
ROW STORED 6019 7269 
MULTI-LEVEL PLANE STORED 17053 18303 

B C 

T N I T I A L  FLUX 
COAP CONTAINED OR SPACE STORED 14531 18281 
OTHER MODES 4531 8281 

CORE CONTAINED 207214 176202 2171 2290 

4 PLANES STORED 70809 67804 2171 834 
1 PLANE STORED 25581 22576 2171 834 

25 ROWS STORED 19605 16600 2171 83 4 
0 2171 83 4 

7500 2171 834 

I T E R A T I V E  PROCESS 

SPACE STORED 69 556 66551 2171 a34 

1 ROW STOREC 
3 RULTI-LEVEL PLANES STORED 

PERTURBATION CALCULATION 

3005 
64 4 05 
47725 

DATA WILL BE STORED FOR 1 GROUP, ALL SPACE 

q E f l O R Y  LOCATIONS RESERVED FOR DATA STORAGE--- 75000 
X A X  NER3RY LOCATIONS REQUIRED FOR T H I S  PROB-- 69556 
Y E N O R Y  LOCATIONS NOT US5D------------------- 5444 

S P E C I A L  SCRATCH DATASET FEQOIRERENTS 
R A X I N U M  PHYSICAL RECORD IS 7200 WORDS 

DIRECT ACCESS F I L E  24 REQUIRES 4 RECORDS 10000 WORDS I N  LENGTH 
Q I R E C T  ACCESS F I L E  27 REQUIRES 4 RECORDS 10000 WORDS I N  LENGTH 
DIRECT ACCESS F I L E  28 REQUIRES 4 RECORDS 10000 WORDS I N  LENGTH 
DIRECT ACCESS F I L E  40 REQUIRES 4 RECORDS 26550 WORDS I N  LENGTH 

D D  PARANETERS FOLLOW FOR B 1  = 3520 AND B 2  = 32000 
N2= 51 N3= 10 N U =  1 N5= 23 N6= 10 N7= 2 N8= 2 N 9 =  13 N 1 0 -  13 N 1 1 =  16 
N16= 51 (NOTE THAT I F  THE FLUXES ARE TO BE EXPANDED FROK E X I S T I N G  RTFLUX, N10= 51) 

REQUIRED D I S K  STORAGE SPACE FCR FLUX(UN1TS 24.27.28) I S  179520 BYTES. 
FCR CONSTANTS (UNIT  40) IS-- 7360 00 BYTES. 
FCR CONSTANTS(UN1T 23) IS-- 35200 BYTES. 

REQUIRED TOTAL D I S K  STORAGE SFACE IS------------------- 7460160 BYTES. 

FOR THE ASSIGNED DATA STORAGE, THE REQUIRED REGION S I Z E  I S  APPROXIUATELY 630K BYTES 

D 

26551 
0 
0 
0 
0 
0 

53900 

N12= 1 N13= 13 N14= 1 N 1 5 -  10 



HEHORY REQUIREMENTS FOR DATA STORAGE 

STCRAGE AVAILABLE 
ACRO CALCULATION 

E Q OAT1 ON CON S T  ANTS CA LC ULA T I 0  ti 
CORE CONTAINED OR SFACE STORED 
PLANE STORED 
ROW STORED 
MULTI-LEVEL PLANE STORED 

CORE CONTAINED OR SPACE STORED 
OTHER HODES 

CORE CONTAINED 
SPACE STORED 

4 PLANES STORED 
1 PLANE STORED 

25 ROWS STORED 
1 ROW STORED 
4 UULTI-LEVEL PLANES STORED 

T N I T I A L  FLUX 

I T E R A T I V E  PROCESS 

PERTURBATION CALCULITION 

DATA WILL BE STORED FOR 1 GROUP, ALL SPACE 

TOTAL A B 
H I N I U U R  H A X I R U N  

100000 
3 6 7 3  

3 2 3 0 4  3 3 5 5 4  
15829 17079 

6 0 1 9  726 9 
1 7 0 5 3  1 8 3 0 3  

1 4 5 3 1  18 28 1 
4 5 3 1  828 1 

2 0 7 2 1 4  
6 9 5 5 6  
7 0 8 0 9  
2 5 5 8 1  
1 9 6 0 5  
3005 

4 7 7 2 5  
80705 

YEUORY LOCATICNS RESERVED POX DATA STOFAGE--- 1 0 0 0 0 0  
I A X  REIORY LOCATIONS REQUIRED FOR T H I S  P R O P -  69556 
BEUORY LOCATIONS NOT USED------------------- 3 0 4 4 4  

C D 

176202 217 1 2 2 9 0  2 6 5 5 1  
66551 2171 8 3 4  0 
6 7 8 0 4  2171 8 3 4  0 
22576 2171 0 3 4  0 
16600 2171 8 3 4  0 

0 2171 8 3 4  0 
T O O  2171 83 4 70200 

S P E C I A L  SCRATCH DATASET REQUIREIENTS 
R A X I H U H  PHYSICAL RECORD IS  7200 WORDS 

DIRECT ACCESS F I L E  2 4  REQUIRTS 4 RECORDS 1 0 0 0 0  WORDS I N  LENGTH 
DIRECT ACCESS F I L E  27 REQUIRES 4 RECORDS 1 0 0 0 0  WORDS I N  LENGTH 
DIRECT ACCESS F I L E  28 REQUIRES 4 RECORDS 10000 W O R D S  I N  LENGTH 
DIRECT ACCPSS F I L E  4 0  REQUIRES 4 RECORDS 2 6 5 5 0  WORDS I N  LENGTH 

D D  PARAMETERS FOLLOW FOR B 1  = 3 5 2 0  AND 8 2  = 32000 
F12= 51 N3= 10  N4= 1 N5= 23 N6= 1 0  N7= 2 N8= 2 NY- 13 N l O s  13 N l l =  16 N12= 1 113= 13 N l 4 =  1 N15= 10 
N16= 51 (NOTE THAT IF THE FLUXES ARE TO BE EXPANDED FROH E X I S T I N G  RTPLUX, N l O =  51) 

REQUIRED D I S K  STORAGE SPACE PCR PLUX(UN1TS 2 4 . 2 7 , 2 8 )  I S  179520 BYTES. 
FCR CONSTANTS (UNIT 4 0 )  IS-- 736000 BYTES. 
PCR CONSTANTS (UNIT 2 3 )  IS-- 35200 BYTES. 

REQUIRED TOTAL D I S K  STORAGE SFACE IS------------------- 7 4 6 0 1 6 0  BYTES. 

FOR THE ASSIGNED DATA STORAGE, THE REQUIRED REGION S I Z E  I S  APPROXIHATELY 730K BYTES 

I B C O O 2 I  S T O P  0 

? m 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

I N P U T  R E 2 U I R E M E N T S  

CARD 1 (1 2A6 FORMAT) 
COL (1-72)  T I T L E  

CARD ( S )  

N I S O  
NGROUP 
NZONE 
NSZ 
NSN 
NNS 
NREG 
N I S O U  
N I S O A  
NUCLAS 
NZCLAS 
I R S U Y  

MAXORD 
NSTRPD 

NSCMAX 
NBS 
NBCS 
N I B C S  
NZWBB 
NZTO 

NZT 
I E D I T  

IGEOM 

NULLO 1 
N I S O E  
NYER 
NGER 
NFSLR 
N F P R  
NDCYR 
N E X P 9  
N E X P l O  
N E X P l l  

2+ ( N A M E L I S T  PARM) 

NO. O F  N U C L I D E S  I N  C R O S S  S E C T I O N  F I L E  
NO. O F  ENERGY S R O U P S  
NO. O F  Z O N E S  
NO. OF SUBZONES 
NO. O F  N U C L I D E  S E T S  
M A X .  NO. OF N U C L I D E S  I N  ANY S E T  
NO. O F  R E G I O N S  

NO. O F  D I F F E R E N T  A B S 3 L U T E  N U C L I D E  NBflES I N  S Y S T E H  
NO. OF D I F P E R E N r  N U C L I D E  C L A S S I F I C A T I O N S  
NO. OF D I F F E R E N T  ZONE C L A S S E S  
NO. O F  O P T I O N A L  P R I N C I P A L  C R O S S  S E C T I O N S  I N  C R O S S  

MAX. S C A T T E R I N S  ORDER 
NO. O F  C O O R D I N A r E  DEPEHDENT T R A N S P O R T  C R D S S  

NO. O F  S C A T T E R I N G  BLOCKS 
ND. OF B U C K L I N G  S P E C I F I C A T I O N S  
NO. O F  EXTERNAL BOUNDARY C O N S T A N T S  
NO. O F  I N T E R N A L  BOUNDARY C O N S T A N T S  
NO. OF Z O N E S  WHICH ARE BLACK ABSORBERS 
C R O S S  S E C T I O N  - TEMPERATURE C O R R E L A T I O N  O P T I O N  

NO. OF  .UNIQUE NJCLIDES APPEARING IN s Y s r E n  

S E C T I O N  F I L E  ( I A L F  + INP  + I N Z N  + I N D  + I N T )  

S E C T I O N S  I N  C R O S S  S E C T I O N  F I L E  

0 - NOT DONE 
1 - Z O N E  T E H P E R A T U R E S  
2 - ZONE AND SUBZONE TEMPERATURES 

NO. OF T E M P E R A T U R E S  P E R  Z O N E ( S U B Z 0 N E )  
E D I T  O P T I O N  

0 - B A S I C  
1 - EXTRA 

0 - U S E  G E O D S r  
1 - U S E  T R I G O H  

O P T I O N  ON G E O M E r R P  I N T E R F A C E  

R E S E R V E D  
NO. O F  N U C L I D E S  I N  E K P O S E  F I L E  
NO. OF ENERGY RANGES FOR Y I E L D  DATA 
NO. O F  ENERGY RANGES FOR GAIIHA DATA 
NO. OF F I S S I L E  N U C L I D E S  WHICH Y I E L D  F I S S I O N  PRODUCTS - 
NO. OF F I S S I O N  P R O D U C T S  HAVING Y I E L D  
NO. O F  N U C L I D E S  WHICH DECAY - 
R E S E R V E D  - 
R E S E R V E D  - 
R E S E R V E D  - 

( C 3 N T )  

k 



A-8 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

NNATTE 

LSEXCH 

LBEXCH 
NETHOD 

I Y E R  

L I I C T X  
N AODX 
NSTEPE 
NSTEPS 
NNODE 

NRTZ 
NRTSZ 
I H I S T  

NFLU 
N R R N  
I Z P D  

I S E D  

I P T C  

I P T C D B  

NPT 
NZPT 
N C I N T I  
N C I  NTJ 
NCINl’K 
N I N T I  
N I N T J  
NINTK 
I G O n  
NTRIAG 

NO. OF SOURCE-PPODUCT-PROCESS S P E C I F I C A T I O N S  FOR - 
NATRIX EXPONENTIAL OR AVERAGE GENERATION RATE - 

NO. OF SUPPLIHENTAL E X P L I C I T  CHAIN S P E C I F I C A T I O N S  FOR- 
NATRIX EXPONENTIAL OR AVERAGE GENERATION RATE - 

NO. OF B A S I C  E X P L I C I T  CHAIN S P E C I F I C A T I O N S  - 
SOLUTION HETHOD FOR EXPOSURE/SHUTDOWN - 

0 - NATRIX EXP3NENTfAL - 
1 - E X P L I C I T  C H A I N  - 
2 - AVERAGE GENERATION RATE 

0 - NORMAL - 
1 - I F  NYER E 3  1 A N D  ENERGY RANGE OP Y I E L D  DATA - 

DOES NOT COVER NEUTRON ENERGY RANGE - 
N A X I H U l  E X P L I C I r  CHAIN LENGTH (NUST BE EVEN) - 
NO. OF ADDITIONAL COUPLING TERMS FOR MATRIX METHODS - 
NO. OF EXPOSURE SUBSTEPS 
NO. OF SHUTDOWN SUBSTEPS - 
EXPOSURE OPTION 

0 - NORNAL - 
1 - CONTINUOUS FUELING - 

NO. OF ZONE PATHS - 
NO. OF SUBZONE PATHS 
OPTION TO WRITE EXPOSURE HISTORY I N T E R F A C E  - 

Y I E L D  OPTION 

- 0 - NOT DONE 
1 - DONE - 

NO. OF FLUENCE RANGES TO BE SAVED - 
NO. OF REACTION RATE TYPE DATA TO BE SAVED - 
OPTION ON ZONE(SUBZ0NE) POWER DENSITY - 

0 - NOT NEEDED - 
1 - MUST B E  CALCULATED 

SECONDARY ENERGY D E P O S I T I O N  OPTION - 
0 - NOT DONE 
1 - DONE 

0 - NOT DONE 

2 - HETHOD 2 (RZFLUX-NODIFIED) 

0 - NONE 
1 - EXTENSIVE 

- - 
OPTION FOR POINP CALCULATION - 

1 - NETHOD 1 (SEODST AND RTFLUX) - - 
P O I N T  CALCULATI3N DEBUG E D I T  - - - 
NO. OF P O I N T S  - 
NO. OF ZONES S P E C I F I E D  FOR POINT CALCULATION - 
NO. OF COARSE NESH INTERVALS - DINENSION 1 - 
NO. OF COARSE YESH INTERVALS - DIf lENSION 2 - 
NO. OF COARSE 3ESH INTERVALS - DINENSION 3 - 
NO. OF F I N E  MESH INTERVALS - DINENSION 1 - 
NO. OF F I N E  NESH INTERVALS - DINENSION 2 - 
NO. O F  F I N E  HESH INTERVALS - DIMENSION 3 
GEONETRY OPTION - 
TRIAGONAL GEOYEI’RY OPTION - 

(C3NT) 
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C IBND BOUNDARY CONDIPION OPTION 
C NRASS REGION ASSIGNNEYT OPI’ION 
C 0 - COARSE NESH 
C 1 - F I N E  NESH 
C NULLO2 RESERVED 
C NULLO3 RESERVED 
C NERORP DATA A R R A Y  S I Z E  (WORDS) 
C 
C STACKED CASES ARE ALLOWED 
C T I T L E  = BLANK TERMINATES R U N  
C 
C BASIC DEFAULTS 
C 
C N I S O U  DEFAULT = NISO 
C N I S O A  DEFAULT = NISO 
C NUCLAS DEFAULT = 8 
C NZCLAS DEFAULT = 1 
C NSCHAX DEFAULT = 1 
C N C I N T I  DEFAULT = 1 
C I C I N T J  DEFAULT = 1 
C NCINTR DEFAULT = 1 
C N I N T I  DEFAULT = 1 
C N I  NT J DEFAULT = 1 
C NINTK DEFAULT = 1 
C c-------------------------------------------------- 

SANPLE I N P U T  

SUPER SANPLE PROBLEN. 

N I S O U = 4 9 , N I S O A = 2 2 , N U C L A S = 8 ~ N Z C L A S = 4 , 1 R S U N = 1 8  
NAXORD=O,NSTRPD=O, NSCUAX=1 ,NBS=l ,BBCS=6,  NIBCS=1 ,NZWBB=I, 
NZTO=O,NZT=OnIEDIT=O, I G E O N = O ,  
N I S D E = 1 l , N Y E R = 1 , N G E R = O n N F S L R = 6 ~ N F P R = 2 ~ N D C Y R = l 8 N ~ A ~ X E = 8 ~ L S E X C H ~ O ~  
LBEXCH=O , HETHOD=O, IPER=O, LNICTX-0, NAODX=O, NSTEPE=3, NSTEPS=O, NIODE=O, 
MEH3RY=70000 &END 
SUPER SAUPLE PROBLEN. 
EPARU MERORY=25000 &END 
SUPER SAflPLE PROBLEH. 
EPARM HEHDRP=10000 &END 
SUPER SAflPLE PROBLER. 
EPARM HEHORP=5000 &END 
SUPER SAMPLE PROBLEIJ. 
EPARfl MEMORY=3000 &END 

&PARH N I S O = 4 9 , N G R 3 U P = ~ , N Z O N E = 5 2 , N S Z = O , N S N = 4 , N N S = l 9 # N R E G = l 2 3 #  
T I T L E  

TITLB 

T I T L E  

T I T L B  

T I T L B  

T I T L B  



A.4. E d i t  For Sample Calculation-VENTURE Storage Requirements 

PROBLEM PARAHETE RS 

CASE T I T L E  SUPER SAfiPLE PROBLEN. 

NISO = 
#REG = 
HAXORD= 
NZWBB = 
NISOE = 
NEXP9 = 
n ETH OD= 
NnODE = 
I Z P D  = 
N C I N T I =  
Icon = 

4 9  NGROUP= 
123 NISOU = 

0 NSTRPD= 
1 NZTO = 

11 NYER = 
0 NEXP10= 
0 IYER = 
0 NRTZ = 
0 I S E D  = 
1 N C I N T J =  
0 HTRIAG= 

4 NZONZ = 
49 N I S D A  = 

0 NSCMAX= 
0 NZT = 
1 NGER = 
0 N E X P l l =  
0 LNICTX= 
0 NRTSZ = 
0 I P T C  = 
1 N:IN’PR= 
0 IBND = 

STORAGE REQUIRED FOR REACTION RATE MODULE 

STORAGE S U P P L I E D  IS 70000 
BASE STORAGE REQUIRED I S  2035 

U I N I I U H  STORAGE REQUIRED I S  4203 

LSTART 1594 L X S  2582 

Y A x I n u n  S T O R A G E  REQUIRED IS 25371 

UODZSZ = 0 UODZ = 0 HODZC = 0 

N E f i O R Y  ACTUALLY USED A I L L  BE 25371 

STORAGE REQUIRED FOR DEPLETION MODULE 

STORAGE SUPPLIED rs 70000 
BASE STORAGE RE;LUIRED IS 2035 

! I A X I H U I  STORAGE REQUIRED IS 8575 
n I N I f i U N  STORAGE REQUIRED IS 3730 

HODRR = 0 UODRRP = -1 

IIEMORY ACTUALLY USED WILL BE 8575 

5 2  NSZ = 
22 NUCLRS= 

1 NBS = 
0 I E D I P  = 
0 NFSLR = 
0 NMArRE= 
0 N A O D X  = 
0 I H I S r  = 
0 IPTCDB= 
1 NINrI = 
0 NRASS = 

0 N S N  = 
8 NZCLAS= 
1 NBCS = 
0 I G E O I  = 
6 NFPR = 
8 LSEXCH= 
0 NSTEPE= 
0 NFLU = 
0 NPT = 
1 N I N T J  = 
0 NULLO2- 

4 N N S  = 
4 n s u n  = 
6 N I B C S  = 
0 NULLOl= 
2 NDCYR = 
0 LBEXCH= 
3 NSTEPS- 
0 N R R N  = 
0 NZPT = 
1 NINTK = 
0 NULLO3= 

19  
1 
1 
0 
1 
0 
0 
0 
0 
1 
0 



PROBLEU PARAMETERS 

CASE T I T L E  SUPER SAMPLE PROBLEM. 

NISO = 
NBEG = 
U AXORD- 
NZWBB = 
NISOE = 
NEXPJ = 
NETHOD= 
NnODE = 
I Z P D  = 
NCINT I= 
IGOU = 

4 9  
123 

0 
1 

11 
0 
0 
0 
0 
1 
0 

NGROUP= 
NISOU = 
NSTRPD' 
NZTO = 
NYER = 
NEX PI O D  
IYER = 
NRTZ = 
I S E D  = 
NCXNTJ= 
N T R I  AG= 

4 N Z O I E  = 
49 NISOA = 
0 NSCUAX- 
0 NZT = 
1 NGER = 
0 NEXPll= 
0 LNICTX= 
0 NRTSZ = 
0 I P T C  = 
1 N:INTK= 
0 I B N D  = 

STORAGE REQUIRED FOR REACTION RATE UODULE 

STORAGE S U P P L I E D  I S  25000 
BASE STORAGE REQUIRED I S  2035 

I I I N I M U U  STORAGE REQUIRED I S  4203 

LSTART 1594 L X S  2582 

m x x n u n  STORAGE REQUIRED IS 25371 

llODZSZ = 0 MOD2 = 0 UODZC = 1 

DIRECT \ C C E S S  REQUrRENEN!CS 
U N I T  RECORDS LENGTH(A0RDS) 

27 4 392 

MEMORY ACTUALLY USED WILL BE 24195 

STORAGE REQUIRED FOR DEPLETION RODULE 

STORAGE S U P P L I E D  I S  25000 
203 5 

IIAXINUU STORAGE REQUIRED I S  85 75 
I I I N I N U ! !  STORAGE REQUIRED I S  3730 

BASE STORAGE REQUIRED I S  

MODRR = 0 NODRRP = -1 

MEUORI ACTUALLY USED UELL BE 8575 

5 2  NSZ = 
22 NUCL&S= 
1 N B S  = 
0 I E D I P  = 
0 NFSLR = 
0 NH1TT.E-z 
0 NAODT. = 

0 I P T C D B =  
1 N I N I I  = 
0 NRASS = 

o Imsr = 

0 N S N  = 

1 NBCS = 

6 NFPR = 
8 LSEXCK= 
0 NSTEPE- 
0 NFLU = 
0 NPT = 
1 N I N T J  = 
0 NULL02- 

a NZCLAS= 

0 I G E O l  = 

4 N N S  = 
4 IRSUU = 
6 N I B C S  = 
0 NULLOl= 
2 NDCYR = 
0 LBEXCH= 
3 NSTEPS= 
0 NRRN = 
0 NZPT = 
1 NINTK = 
0 NULLO3= 

19 
1 
1 
0 
1 
0 
0 
0 
0 
1 
0 

P 
-I 



PROBLEM PARAMETERS 

CAS3 T I T L E  SUPCR SAUPLE PROBLEU. 

NISO = 
NREG = 
U AXORD= 
NZWBB = 
NISOE = 
NEXP9 = 
Il ET H OD s 
NflODE = 
I Z P D  = 
N C I N T I =  
IGOH = 

49 
123 

0 
1 

11 
0 
0 
0 
0 
1 
0 

NSROUP- 
NISOU = 
NSTRPD= 
NZTO = 
NYER = 
NEXP10- 
IYER = 
NRTZ = 
I S E D  = 
N C I N T J =  
NTRI AG = 

U NZONE = 
4 9  NISOA = 

0 NSCHAX= 
0 NZT = 
1 NGER = 
0 NEXP11- 
0 LNICTX- 
0 NRTSZ = 
0 I P T C  = 
1 N:IWTR= 
0 I B N D  = 

STORAGE REQUIRED FOR REACTION RATE MODULE 

STORAGE S U P P L I E D  I S  10000 
BASE STORAGE REQUIRED I S  2 0 3 5  

MAXIdUH STORAGE REQUIRED I S  25371 
N I N I M U P I  STORAGE REPUIRED IS 420 3 

LSTART 1 5 9 4  LXS 2582 

E O D Z S Z  = 1 NOD2 = 1 NODZC = 0 

D I R E C T  ACCESS REQUIRENENTS 
U N I T  RECORDS LENGTH(UOR0S) 

2 4  52  152 
40 5 2  39 2 

1ENOBY ACTUALLY USED WILL BE 5 3 7 9  

STORAGE REQUIRED FOR DEPLETION NODULE 

STORAGE S U P P L I E D  IS 10000 
BASE STORAGE REQUIRED I S  2 0 3 5  

MAXI?!UPI STORAGE REQUIRED I S  85 75 
M I N I N U P I  STORAGE REQUIRED I S  3130 

NODRR = 0 RODRRF = - 1  

I E R O R Y  ACTUALLY USED WILL BE 8575 

52  NSZ = 
2 2  NUCLAS= 

1 NBS = 
0 I E D I F  = 
0 NPSLR = 
0 NIlATXE= 
0 NAODX = 
0 I H I S I !  = 
0 IPTCDB= 
1 N I N l ’ I  = 
0 BRASS = 

0 N S N  = 
8 NZCLAS= 
1 NBCS = 
0 IGEOH = 
6 NFPR = 
8 LSEXCK= 
0 NSTEPE= 
0 NFLU = 
0 NPT = 
1 N I N T J  = 
0 NULLO2= 

4 N N S  = 
4 IRSUH = 
6 N I B C S  = 
0 N U L L 0 1 3  
2 NDCYR = 
0 LBEXCB- 
3 NSTEPS= 
0 N R R N  = 
6 NZPT = 
1 NINTR = 
0 NULL03= 

19 
1 
1 
0 
1 
0 
0 
0 
0 
1 
6 



PROBLEN PARAflETERS 

CASE T I T L E  SUPER S A n P L E  PROBLEN. 

N I S O  = 49 NGROUP= 4 NZONE = 
NREG = 123 NISOU = 49 MISOA = 
MAXORD= 0 NSTRPD= 0 NSCflAX= 
NZWBB = 1 NZTO = 0 NZT = 
NISOE = 11  NYER = 1 NGER = 

0 NEXP10= 0 N E R P 1 1 =  
0 I Y E R  = 0 LNICTX= METHOD= 

NEXP9 = 

NflODE = 0 NRTZ = 0 NRTSZ = 
I Z P D  = 0 I S E D  = 0 I P T C  = 
NCINT I= 1 N C I N T l =  1 NCINTR= 

0 NTRIAG= 0 I B N D  = IGON = 

STORAGE REQUIRED FOR REACTION RATE NODULE 

STORAGE S U P P L I E D  I S  5000 
BASE STORAGE REQUIRED I S  203 5 

MAXIMUfl STORAGE REQUIRED I S  25371  
M I N I I l U M  STORAGE REQUIRED I S  4203 

LSTART 1594 LXS 2 5 8 2  

MODZSZ = 1 NODZ = 1 NODZC = 1 

D I R E C T  ACCESS REQUIRENENTS 
U N I T  RECORDS LENGTH (HORDS) 

24  5 2  152 
40 5 2  39 2 
27 4 392 

!lEflORY ACTUALLY USED H I L L  BE 4203 

STORAGE REQUIRED FOR DEPLETION IlODULE 

STORAGE S U P P L I E D  I S  5000 
B l S E  STORAGE REQUIRED I S  2035 

H I N I H U H  STORAGE REQUIRED I S  3730 
I A X I X U M  STORAGE REQUIRED I S  8575 

!lODRR = 1 NODRRP - 1  

DIRECT ACCESS REQUIRENENTS 
U N I T  RECORDS LENGTH (HORDS) 

29 52  9 5  

5 2  NSZ = 
2 2  NUCLIS=  

1 NBS = 
0 I E D I Z  = 
0 NFSLR = 
0 NflATXE= 
0 NAODX = 
0 I H I S P  = 
0 I P T C D B =  
1 NINTX = 
0 BRASS = 

0 N S N  = 
8 NZCLAS= 
1 NBCS = 
0 IGEON = 
6 NFPR = 
8 LSEXCH= 
0 NSTEPE= 
0 BFLU = 
0 NPT = 
1 N1NT.J = 
0 NULLO2= 

4 N N S  = 
4 IRSUd = 
6 N I B C S  = 
0 NULLOl=  
2 NDCYR = 
0 LBEXCH= 
3 N S T E P S =  
0 N R R N  = 
0 NZPT = 
1 NINTK = 
0 NULL03=  

1 9  
1 
1 
0 
1 
0 
0 
0 
0 
1 
0 

P 
I-I 

w 

1El lORY ACTUALLY USED WILL BE 3730 



PROBLEM P A R A l E T t R S  

C A S E  T I T L E  SUPER SaMPLE PROBLEM. 

N I S O  = 
NREG = 
MAXORD= 
NZWBB = 
N I S O E  = 
NEXP9 = 
SETHOD= 
NIODE = 
I Z P D  = 
NCI NT I= 
IGON = 

4 9  NZROUP= 
123 NISOU = 

0 NSTRPD= 
1 NZTO = 

11 NYER = 
0 NEXP10=  
0 I Y E R  = 
0 NRTZ = 
0 I S E D  = 
1 NCINTJ-  
0 NTRIbG= 

4 NZONE = 
4 9  NISOA = 

0 NSCMAX= 
0 NZT = 
1 NGER = 
0 N E X P l l =  
0 LNICTX= 
0 NRTSZ = 
0 I P T C  = 
1 NCINTK= 
0 I B N D  = 

STORAGE REQUIRED FOR REACTION RATE MODULE 

STORAGE S U P P L I E D  I S  3000 
BASE STORAGE REQUIRED I S  2035 

X A X I M U M  STORAGE REQUIRED I S  25371  
M I N I M U M  STORAGE REQUIRED I S  4203 

LSTART 159U LXS 2 582 

YODZSZ = - 1  MOD2 = -1 MODZC = -1 

CAN NOT SOLVE PROBLEM 

STORAGE REQUIRED FOR DEPLETION NODULE 

STORAGE S U P P L I E D  I S  3000 
BASE STORAGE REQUIRED I S  2035 

X A X I 5 U M  STORAGE REQUIRED I S  8575 
X I N I M U M  STORAGE REQUIRED I S  373 0 

MODRR = -1 PlODRRP = -1 

5 2  NSZ = 
2 2  NUCLAS= 

1 NBS = 
0 I E D I P  = 
0 NFSLR = 
0 NRATXEL 
0 NAODR = 
0 I H I S r  = 
0 I P T C D B =  
1 N I N P I  = 
0 NRASS = 

0 NSN = 
8 NZCLRS= 
1 NBCS = 
0 IGEOH = 
6 NFPR = 
8 LSEXCH= 
0 NSTEPE= 
0 NFLU = 
0 NPT = 
1 N I N T J  = 
0 NULLOZ= 

4 N N S  = 
4 I R S U l  = 
6 N I B C S  = 
0 NULLOl=  
2 NDCYR = 
0 LBEXCH= 
3 NSTEPS= 
0 NBRN = 
0 NZPT = 
1 NINTK = 
0 NULLO3= 

19 
1 
1 
0 
1 
0 
0 
0 
0 
1 
0 

P 
-I 

P 

CAN NOT SOLVE PROBLEM 

I H C O O 2 I  S T O P  0 
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APPENDIX B 

The at tached f i g u r e  shows the Job Control  Language (JCL) t h a t  i s  

requ i red  t o  c rea te  the  BOLD VENTURE computation system on the  l o c a l  

I B M  computers as a p a r t i t i o n e d  data set. This data set  has the name 

BOLD. VENTURE. 

The subrout ines t h a t  are requ i red  f o r  each module are s tored i n  

hexadecimal form as sequent ia l  data sets on a 3330 d i sk  (XXXXXX). For 

example, the  data set  CONTROL1.HEX.PGM conta ins the  hexadecimal 
rou t i nes  f o r  the  con t ro l  module. The four  modules SCALE, LPGETMDL, 

LPREADER, and LPGETPRM comprise the  d r i v e r  f o r  the  system. 

The recommended over lay s t r u c t u r e  f o r  each module i s  documented 

by Figure B.l. 
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F I G U R E  B.1. J 2 L  F E Q U I R E D  T O  C R E A T E  T H E  S Y S T E M .  

//STEP E X E C  L K E D ,  
// R E G I O N 0 L K 9 D = 2 7 0 K ,  
// P A R M . L K E D = 1 0 V L Y , L I S T , M A P , S I Z E = ( 2 6 6 K ,  100K) 
/ / L K E D . S Y S L I B  D D  DSN=SYSl.FORTLIS,DISP=SHR 
// D D  D S N = S Y S l .  L D G L I B , D I S P = S H R  
/ / L K E D . S Y S U T l  D D  S P A C E = ( 6 O O O ,  ( 3 0 0 , 5 0 ) )  

/ / L K E D . S Y S L M O D  D D  UNIT=3330,VOL=SER=XXXXXX, 
// D i S P =  ( N E W , K E E P )  , 
// SPACE= ( T R K ,  (500 ,10 ,10)  , R L S E ) ,  
// D S N A M E = B O L D .  V E N T U R E  

/ / L K E D .  S C A L E H E X  D D  U N I T = 3 3 3 0 ,  V O L = S E R = X X X X X X ,  D I S P = S H R ,  
// D S N A Y E = S C A L E .  B E X . P G M  
/ / L K E D . L P G E T H E X  D D  U N I T = 3 3 3 0 , V O L = S E R = X X X X X X , D I S P = S K R ,  
// D S N A M E = L P G E T M D L .  H E X .  P G M  
/ / L K E D .  L P R E A H E X  D D  U N I T = 3 3 3 0  ,VOL=SER=XXXXXX,DISP=SHR, 
// D S N A P E = L P R E A D % R . H E X . P G N  
/ / L K E D .  L P G P R H E X  D D  U N I T = 3 3 3 0 ,  V O L = S  E R = X X X X X X ,  D I S P = S A R ,  
// D S N A M E = L P G E T P R M . H E X .  P G M  
/ / L K E D .  C O N T R H E X  D D  U N I T = 3 3 3 0  , V O L = S E R = X X X X X X ,  D I S P = S H R ,  
// D S N A M E = C O N T R O L l . H E X . P G M  
/ / L K E D .  I N P R O H E X  D D  U N I T = 3 3 3 0 ,  V O L = S E R = X X X X X X ,  D I S P = S H H  , 
// D S N A M E = I N P R 3 S E R . H E X . P G M  
/ / L K E D .  I N D V E H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHR, 
// D S N A M E = I N D V E N T R . H E X .  P G M  
/ / L K E D .  I N D C I i H E X  D D  U N I T = 3 3 3 0 ,  V O L = S E E = X X X X X X ,  D I S P = S H R ,  
// D S N A M E = I N D C R S P R .  H E X .  P G M  
//L K E D .  I N  D U T H E  X D D U N I T = 3  3 3 0 ,  V OL=S E R =  X X X X  X X  , D I  S P=S H R ,  
// D S N A f l E = I N D U l ? L I M . H E X . P G M  
/ / L K Z D .  I N D C M H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHE, 
// D S N A M E = I Y D C M A C E .  H E X .  P G M  
/ / L K E D , F I L E D H E X  D D  U N I T = 3 3 3 0 , V O L = S E R = X X X X X X , D I S P = S f i R ,  
// D S N A M E = F I L E D T O R . H E X .  P G M  
/ / L K E D . C R O S P H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHh, 
// D S N A M E = C R O S P R O S .  H E X .  P G E  
/ / L K E D . V E N T N H E X  D D  UNIT=3330,VOL=SER=XXXXXX, D I S P = S H R ,  
// D S N A H E = V E N T N E U T . H E X .  P G M  
/ / L K E D .  R E A C R H E X  D D  U N I T = 3 3 3 0 ,  V O L = S E R = X X X X X X ,  D I S P = S H R ,  
// D S R A M E = R E A C R A T E .  H E X .  P G M  
/ / L K E D . C N T R O H E X  D D  UNIT=3330,VOL=SEB=XXXXXX,DISP=SHR, 
// DSNAME=CNTRODPO.HEX.PG!l 
/ / L K E D . E X P D S H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHR, 
// D S N A H E = E X P O S U R E .  H E X .  P G M  
/ / L K Z D .  P E R T U H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHR, 
// D S N A M E = P E R T U B A T .  H E X .  P G M  
/ / L K S D . D M I S L H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHP, 
// D S N A M E = D M I S L Y .  H E X .  P G M  
/ / L K E D . D E N M A H E X  D D  UNIT=3330,VOL=SER=XXXXXX,DISP=SHR, 
// D S N A M E = D E N M A N .  H E X .  P G M  
/ / L K E D . S Y S I N  D D  * 
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INCLUDE SCALEHEX 
ENTRY LPCNTROL 
NAME SCALE 

I NCLU D E L P  G RT H E X 
ENTRY LPGETMDL 
NANE LPGETPlDL 

INCLUDE LPREAHEX 
ENTRY LPREADER 
NAHE LPREADER 

INCLUDE LPGPRHEX 
ENTRY LPGETPRM 
NAflE LPGETPRM 

INCLUDE CONTHHEX 
ENTRY GABY 
NAME CONTROL1 

INCLUDE INPROHEX 
OVERLAY INPUT 
I N S E R T  CGEODS,CNDXSR ,CZNATD 
OVERLAY INTUT 
I N S E R T  C I S O T X  
OVERLAY INPUT 
I N S E R T  CGRPXS 
OV ERLAY INPUT 
I N S E R T  CISOGX 
OVESLAY INPUT 
I N S E R T  CFXSRC,CSERCH,CSNCON 
OVERLAY INPUT 
I NSEF. T C CXSPR, C VE NTR, C P R I  NT, C I S  OS R 
OVERLAY INPUT 
I N S E R T  C TFLUX ,CCURNT, CAFLU X 
OVERLAY INPUT 
I N  SER P C RZ FLX , C PERTU , CPWDNT, C FISD I! 
OVERLAY INPUT 
I N S E R T  CDLYXS,CERKXS, CWORTH,CANSIN, CDACIN 
OVERLAY INPUT 
I N S E R T  CEXPOS , CZCONC, CRODS T 
OVERLAY INPUT 
I N S E R T  CZNTMP,CZNPOW, CEXPOH,CPTATD 
OVERLAY INPUT 
I N S E R T  C RFUEL, CTRIGM 
ENTRY M A I N  
N A N 2  INPROSER 

INCLUDE INDVEHEX 
OVERLAY LEVELD 
I N S E R T  GEOM,GOMN 
OVERLAY LEVELD 
I N S E R T  RESD 
OVERLAY LEVELD 
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I N S E R T  T R I F , H E X F  
O V E R L A Y  L E V E L D  
I N S E R T  T H K D , V D L S , M S H P  
O V E S L A V  L E V E L D  
I N S E R T  K O M P , K H O T  
O V E g L A Y  L E V E L D  

O V E R L A Y  L E V E L D  
I N S E R T  SSET 
O V E R L A Y  L E V E L D  
INSERT G O M A  
O V E R L A Y  LEVELD 
INSERT D E N S  
O V E R L A Y  L E V E L D  
I N S E R T  G D N A  
O V E R L A Y  L E V E L D  
I N S E R T  SETS 
O V E R L A Y  L E V E L D  
1NSEF.T S T A R  
O V E R L A Y  L E V E L D  
I N S E R T  G O M l , G D M 2  
O V E R L A Y  LEVELD 
I N S E R T  Z N D l  , Z N D 2  
O V E R L A Y  L E V E L D  
I N S E R T  N D R 1 , N D R Z  
O V E R L A Y  L E V E L D  
I N S E R T  C T L l  
E N T R Y  M A I N  
B A  H E  I N D V E N T R  

I N S E R T  O V L Y , M O S H , O V L P  

I N C L U D E  I N D C F H E X  
E N T R Y  M A I N  
N A M E  I N D C R S P R  

I N C L U D E  I N D U T H E X  
E N T R Y  M A I N  
NA ME I N D U T L I N  

I N C L U D E  I N D C M H E X  
E N T R Y  H A I N  
N A M E  I N D C M A C R  

I N C L U D E  F I L E D H E X  
O V E R L A Y  P R I N T  
I N S E R T  P V E N T F  
O V E R L A Y  P R I N T  
I N S E R T  PCXSPR,PPEPTU, PFISOR 
O V E R L A Y  P R I N T  
INSERT PANSIN,PDACIN,PiJORTH,PSNCDN,PISOSR 
O V E R L A Y  P R I N T  
I N S E R T  PTFLUX8PCURNT,PAFLtJX,PPWDNf ,PR2FLX 
O V E R L A Y  P R I N T  
I N S E R T  P N D X S R , P Z N B T D , P G E O D S  
O V E B L A Y  P R I N T  

( Z 3 N T )  
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I N S E R T  PFXSRC,PSERCH 
OVERLAY PRINT 
I N S E R T  31SOGX,PDLYXS8PBRKXS 
OVERLAY PRINT 
I N S E R T  PGRPXS, P I S O T X  
OVERLAY PRINT 
I N S E R T  PPTATD, PEXPOH,PZNPOW,PZNTMP 
ENTRY M A I N  
NAME FILEDTOF 

INCLUDE CROSPHEX 
OVERLAY LEVELQ 

OVERLAY LEVELQ 
I N  SER T C T I  1 C T I 2, C T I  3 ,  CHOL 
OVERLAY LEVELQ 
I N S E R T  M211,M2I2 
OVERLAY LEVELQ 
I N S E R T  M I X I ,  MIX2, b I X 3 ,  MIX4 31x5 MIXC 
OVERLAY LEVELQ 
I N S E R T  IXSl , IXS2  
OVERLAY LEVELQ 
I N S E R T  X S C  1 ,XSC2, XSC3,XSC4 ,XSCS 
OVERLAY LEVELQ 
I N S E R T  G X S 1  , G X S 2  
ENTRY M A I N  
NANE CROSPROS 

INSERT 1111.1~12 

INCLUDE VENTNHEX 
OVERLAY LEVELD 
I N S E R T  ION0,VENT 
OVERLAY LEVELD 
I N S E R T  GETCOR,FRECOR 
OVERLAY LEVELD 
I N S E R T  S G X O , S ; X l , S G X 2 ,  SGX3, SCAL 
OVERLAY LEVELD 
I N S E R T  CORE,C3BI,CORP,G&AM,CORD,Z3RB,DDSP, D A S U ,  J P R T  
I N S E R T  RELA,RBLB 
OVERLAY LEVELD 
I N S E R T  MAC 1, VZT 2 ,  RACA, NACB, P C A C 2 , ! ¶ A C 3 ,  MACS, CBDM, MAZ4, MAC6 
OVERLAY LEVELD 
INSERT CON 1 ,  MSHO , NRCF, M S H l ,  CON2, 
I N S E R T  M S H 3 , G E O Q  
OVERLAY LEVELD 
I N S E R T  ORLX,ORLA, M U C K ,  ORLB, ORLC, ORLD,ORLE, ORLF,LAXR ,LAXPIBATS, LUCK 
I N S E R T  ORLR,CON6,RCOV 
OVERLAY LEVELD 
I N S E F T  P H I A , P H I  1 , P H I 2 ,  P H I 3 ,  P H I 4 ,  P H I S ,  P H I 6 ,  PBND, PC2D, PC3D,EDBN,SDBN 
I N S E R T  P H I 7  ,TDIP,QDBN,  RDBN,GRXP,PANl ,PAN2 
OVERLAY LEVELD 
I N S E R T  A D N l ,  A D N 2 ,  A D N 3 ,  DCID, DSDF, DIFS,AJDS, 31M1, DIM2, CMES,CYVL, DIM3 
I N S E R T  ZVRV,CRGV,FLRD,PLVH 

I N S E R T  COMC, LCAL, FLXR , FXSR , BSQV, A JMT, R E V 1  , PROS, ZI33, F E F S  

CKCT, CON4, CDN5, CON7, CON9, BNDY 

"* OVERLAY LEVELD 
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I N S E R T  CORR,IFTD,ONES, TWOS, T R E S , H S T l  , H S T 2 , H S T 3  
OVERLAY LEVELD 
INSSRT O U T R , B A L C , Z I N S , C H B F , C H E V , R D A B , X T R P , J U S B , A T E D , F F G G , R D ~ E , R E L ~  

OVERLAY LEVELE 
I N S E R T  MUEX,El!R18ETR2,SGDA 
OVERLAY LEVELE 
I N S E R T  D CI N RRE S I  WRE S, PREC 
OVERLAY LEVELE 
I N S E R T  FOU1,SOU1,PGU~,INR~,LOU~,LEKl 
OVERLAY LEVELE 
I N S E R T  F0@28SOU2,POU2,1NR28Lo~2,LEK2 
OVERLAY LEVELE 
I N S E R T  FCU3,SOU3,POU3,INR3,LOU3,LEK3 
I N S E R T  RBLl,RBL2,RBL3,RBLU,RBLS 
OVERLAY LEVELP 
I N S E R T  FOUY,SOUY, POU4, I N R 4 ,  LOU4, LEK4,2DOE, QELI, S O U X ,  J1 C 4  
OVEBLAY LEVELE 
I N S E R T  FOU5,SOU5,POU5,I~R5,LOUS,LEKS,JlCS 
OVERLAY LEVELE 
I N S E R T  F O U 6 , S 3 U 6 , I N R d ,  DELX 
OVEBLAY LEVELE 
INSEE! T FOUX,  S D O Y ,  POUX, I N R X ,  LOUx, LEKX, S O U Z ,  J1 CX 
OVERLAY LEVELD 

I N S E E T  PND1,PND2,PND3,PNDYe PNDS 
OVERLAY LEVELD 

OVESLAY LEV ELD 
I N S E R T  PERO,Rl!UB, MRPT,QOUT,BBBl , B E B 2 ,  EASU 
OVERLAY LEVELE 
IN SER T PEE T , TUF Y, LIFE, D A P A  , HA PSI PM AP 
OVERLAY LEVELE 
I N S E R T  JERT,JUFY,JIFE,JAFA,JAPS,JNAP,JGET 
ENTRY M A I N  
NAHE VENTNEUT 

I N S E R T  F S O R , S S O R ,  PSOR, FLUX PLTRG, B H A V  ,OELX, NXWR 

I N  SERT E D I T ,  P3U T NBAL, SOBL 8 FISS 8 F L  XP , BSS S, P N D N ,  PTVL, P T  ZF, 31 NT 

I N S E b T  SAV 1, SAV2, SAV3 8 SAV4 8 SAVS, SAV6, S A V 7  

INCLUDE REACR HE X 
ENTRY M A I N  
NAME REACRATE 

INCLUDE CNTROHEX 
OVERLAY ONE 
I N S E R T  I N T L  
OVERLAP ONE 
I N S E R T  CRCR 
OVERLAY TWO 
INSSET GDSTtA89D,REDR,GETL, I D I T , Z H E K  
OVESLAY TWO 
I N S E R T  P O S l  
OVERLAY TWO 
I N S E R T  POS2 
OVERLAY TWO 
I N S E R T  POSH 

( Z D N T )  
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OVERLAY TWO 
I N S E R T  P O S 4  
OVERLAY THREE 
I N S E R T  NOPO 
OVERLAY THREE 
I N S E R T  NOPl 
OVERLAY THREE 
I N S E R T  NOP2 
OVERLAY TWO 
I N S E R T  SAVE,SDSW 
ENTRY PIAIN 
NAME CNTRODPO 

INCLUDE EXPOSHEX 
OVERLAY LEVELQ 
I N S E R T  8 I N P , G N Z C , B R N 7 , B R N 4 , E G X S 8 B Z T l , B R N F 8 B R N ~ , Z U C Z 8 Z U C Y , Z I ~ Y  
I N S E R T  EPFD,BRNX,HQUE,SKNU 
OVERLAY LEVELQ 
I N  SERT B 21 N DEE F,  C MOV BRNS, BRN3, BR N Z  , BRN T,  BZT2,  BRNA ,3l?HP BRRF 
I N S E R T  PRRF 
OVERLAY LEVELQ 
I N S E R T  BURN,  ERNY,ZNRW, ZZPD, AUXE, TPNE 
OVERLAY LEVELR 
I N S E R T  O E X P , P O W L , A R R I , Z C R 1 8 P A R 1 8 B ~ N 0  
OVERLAY LEVELS 
I N S E R T  O F I X , B F I X  
OVERLAY LEVELS 
I N S E R T  OMOV,BMOV 
OVERLAY LEVELT 
I N S E R T  ZOND,ZZPF,ZONI,POHP 
OVERLAY LEVELT 
I N  SER T P ON I P PO E, Q N A W Q N A  T 
OVERLAY LEVELR 
I N S E R T  OXPH,CPHl,ECHK,ESET,FLUE 
OVERLAY LEVELS 
I N S E R T  EXPH8FLUC,REHT,CPH2,EPH2 
OVEriLAY LEVELS 
I N S E R T  QXPH,QPTD,QFLU,QEHT,CPH3,EPH3 
OVERLAY LEVELR 
I N S E R T  EDEP,EDED,ETAB 
OVERLAY LEVELR 
INSEFrT OCUN,DOWN 
OVERLAY LEVELQ 
I N S E R T  FOUL 
OVERLAY LEVELQ 
I N S E R T  B P I N , P T N S  
OVERLAY LEVELR 

I N S E R T  PLOC, PRN 3 ,  F EOR , CHEK 
OVERLAY LEVELR 
I N S E R T  BPIB,ZFMP8ZFM3,ZFYV 
OVERLAY LEVELR 
I N S E R T  B P I C ,  PRNS, PRNZ, PRNT, P Z T 2 ,  PPNA, PRND, BRPF, P R P F  
OVERLAY LEVELQ 

I N S E R T  B P I A , P T A T ,  PGEO, GCHR, MSHO, MSHK, MSH 1 8  MSH3, NRC’F p VOLP 

-r 

( 2 3 N T )  
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I N  S E F  T P U R N ,  PR N Y ,  P F I  X ,  POWN, PN AW, P DST 
ENTRY M A I N  
NAME EXPCSURE 

INCLUDE PERTUHEX 
OVERLAY LISVELD 
I N S E R T  UENT,UONO, UORE, UOR18 UNAM,U3RD,UORB, UDSP, U A S U ,  UPRT, D L Y l ,  DLY2 
OVERLAY LEVELD 
I N S E R T  GETCOR,FREC@R 
OVERLAY LEVELD 

OVERLAY LEVELE 
I N S E R T  U A 2  1,~AC2,UAC3,UACS8UAC6,UACA,UACB8UCAL,IONS 
OVERLAY LEVELE 

I N S E R T  HCON,NCON 

I N S E R T  UON 1, USBO, URCF, U S H l ,  U O N 2 , r J D N 3  ,@KCT, UON4, U O N 5 ,  UON7,UON9, BNDY 
I N S E E T  USH3,WDFL.WEFL 
O V E R L A Y  LEVELE - 
I N S E R T  URLX,UON6,UJNT,SCAT,OSIG,UEVl 
OVERLAP LEVELE 
I N S E F T  VAC 1 ,GNEQ, VAC2,VAC3, VACA,VZAL,DKOM, BNEK, DKDN,TEMP, TANS, TENS 
I N S E R T  UNEK,KANS, KENS 
OVERLAY LEVELD 
I N S E R T  PERO,RTUB, MRPT,QOUT8BBB1 , B B B 2 , B E F F  
OVERLAY LFVELE 

OVERLAY LEVELE 
I N S E R T  J E R T , J U F Y ,  J I F E ,  JAFA, JAPS, J P A P ,  J G E T , I N L K , K E F F , K E F A  
OVERLAY LEVELD 
I N S E R T  DKOK,DLKl 
ENTRY M A I N  
N A  ME P 3 R  IUBAT 

I N  SEF T P E R T  NTUFY, L I F E ,  D A F A  MAPS, PMA? 

INCLUDE DMISLHEX 
ENTRY MAIN 
NBHE DMISLY 

INCLUDE DENflAHEX 
ENTRY M A I N  
N A M E  DENMAN 

/* 
// 
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APPENDIX C 

L i s t e d  here are  the  i n t e r f a c e  data f i l e s  requ i red  by the modules 

F igure C . l  l i s t s  the f i l e  CONTRL and F igure C.2 shows o f  the  system. 

t h e  correspondence o f  data from the  DTNINS record o f  CONTRL and the  

spec ia l  i npu t  processor DVENTR. The standard f i l e s  are l i s t e d  i n  

F igure  C.3, and newly def ined f i l e s  are l i s t e d  i n  F igure C.4. 
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F i g u r e  c.1. INTERFACE F I L E  CONTRL 

c***********************************************************************- 
C REVISED 04/01/80 - 
C 
C F  CONTRL - 
C 
CE BOLD VENTURY SYSTEM CONTROL - 
C 
c*+*********************************************************************- 

- 
- 
- 

c------------------------------------------------------------------------ 
cs F I L E  STEUCTUPE - 
cs cs 00 F I L E  I D E N T I F I C A T I O N  - 
cs 
cs REZORD NAME CODE BLOCK (MODULE) REQUIREMENT - 
C S  
cs 1 D  PROINS (PROBLEM INFORMATION) ALWAYS F I R S T  - 
cs 1 D  XCPINS CROSS SECTION PROCESSOR (CIGAR) AS NEEDED 

cs 1 D  RRTINS REACTION BATE (RATER) AS NEEDED 
cs 1 D  RQDINS CONTROL ROD P O S I T I O N I N G  (RODXOD) AS NEEDED 

cs 1 D  P E R I N S  P E RT U R B A r E ON ( P  E RTUB AT) AS NEEDED - 
cs 1 D  R E F I N S  FUEL BANASEMENT AS NEEDED 
cs ID P B L I N S  THEPNhL BPDRAULICS AS NEEDED - 
cs 1 D  BLANK (CLOSURE) ALWAYS LAST - cs - 
c------------------------------------------------------------------------ 

- 
- 

----------- ............................... -------_---- - 
cs 1 D  D V R I N S  ( Tl 0 DU LE D R I V I M G  I N F OR N A T I  0 N ) ALWAYS - 
cs 10 D T N I P S  NEUTRONICS (VENTURB) AS NEEDED - 
CS 1 D  E X P I N S  EXPOSURE (BURNER) AS NEEDED - 
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SPECIFICATIONS FOR PROINS RECORD I N  INTERFACE F I L E  CONTRL 
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CR 
C 
CL 
C 
cw 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
C 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
C 

YODULE D R I V I N G  INFORHAl’fON - 
DVRINS, ( x x ( r )  , x = i , i o o ) ,  (IX(I) , r = i , i o o )  - 

lOl*HULT 4 100 - 
DVRINS MODULE DRIVINS INFORRATION I D E N T I F I E R  ( 6 H D V R I N S )  - 

- 
- 
- 
- 

X X ( 1 - 1 0 0 )  RESERVED - 
PRIRARY REMORY ALLOCATION, WORDS - I X  ( 1 )  

RESERVED - I X  (2) 

RESERVED - I X  (3) 

M A X I H U M  BLOCK S I Z E  ?OR DIRECT ACCESS DATA F I L E S .  - I X  (4) 

- 
- 
- 
- 
- WORDS. B E S T  VALUE DEPENDS ON SEVERAL THINGS 

INCLUDING D I S K  TRACK LENGTH, OVERRIDE THE - 
AUTOMATED PROCEDURE ASSIGNHENT I F  NON-ZERO - 

TOTAL PROCESSOR TINE ALLOWED FOR THE R U N ,  MINUTES - - - I X  ( 5 )  

I X  (6-1 0) RESERVED - 
I X  (11) STAND-ALONE FLAG - - 

0 - RODULES ARE ACCESSED I N  A TRUE RODULAR SENSE- 
1 - NODULES A R E  ACCESSED AS I F  EACH IS A - 

STAND-ALONE CODE (NOT RECOIAENDED) - 
I X  ( 1 2 - 1 0 0 )  RESERVED - 

- 

- 
- 
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CI! 
C 
CN 
C 
CL 
C 
C I  
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C b  
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 

CPOSS SECTION PROCESSOR INSTRUCTIONS 

T H I S  DATA REQUIRED BY THE CROSS SECTION PROCESSOR 

XCPINS,  (XX(1)  ,1=1,100),  ( I X ( 1 )  ,1=1,100) 

10l*MUL.T + 100 - 
CROSS SECTION PROCESSOR DATA I D E N T I F I E R  (6HXCPINS) - 
RESERVED 

RESERVED 

OPTION ON INPUT CROSS SECTION F I L E  PROCESSING 
0 - NO PROZESSING REQUIRED 
1 - GENERATE NEW NUCLIDE-ORDERED F I L E  PROM 

THE P I L E  OR F I L E S  H A V I N G  FORMAT I X ( 5 )  
(REQUIRES INTERFACE F I L E  CXSPRR FOR 

A D D I T I O N A L  INFORMATION) 

OPTION TO GENERATE A GROUP-ORDERED F I L E  FRON 
A NUCLIDE-ORDERED F I L E  
0 - NO 
1 - YES 

FORMIT OF INPUT CROSS SECTIONS FOR I X ( 3 )  EQ 1 
0 - NUCLIDE-ORDERED FILE 
1 - CITATION CROSS SECTION S E T S  
2 - MERGE T U 0  NUCLIDE-ORDERED F I L E S  

OPTION ON P R I N C I P A L  CROSS SECTION DATA 
FOR I X ( 4 )  EQ 1 
0 - RETAIN ALL D A T A  
1 - REDEFINE (N,GAHMA) CROSS SECTION TO BE 

THE CAPTURE CROSS S E C r I O N  = (N,GAUUA) + - 
(NeALPHA) + (N,P) + (N,D) + (N,T) - (N12N)-  - 

OPTION ON SCAI‘I’ERING DATA FOR I X ( 4 )  EQ 1 - 
0 - RETAIN ALL DATA - 
1 - RETAIN THE TOTAL SCATTERING ONLY - 

OPTION ON SCATTERING ORDER FOR I X ( 4 )  EQ 1 - 
0 - RETAIN ALL DATA - 
N - RETAIN ORDERS UP TO (N-1) ONLY - 

- 

- 
(EONT) 
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CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C b  
C 
CD 
CD 
CD 
CD 
CD 
C 
CD 
C 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 
CD 
C 

I X  (9) 

IX (13) 

I X ( 1 1 )  

IX ( 1 2 - 2 2 )  

I X  ( 2 3 )  

I X  (2U) 

O P T I O N  ON SCATIERIN;  RECORD BLOCKING FACTOR 
FOR I X ( 4 )  EQ 1 
0 - NSBLOK = 1 
N - NSBLOK = N, I F  (NISO/N)*N EQ NISO,  

OTHERWISE NSBLOK = N I S O  
UHERE N I S O  IS THE NUHBER OF NUCLIDES 

OPTION T O  COEIPUTE THE TOTAL SCATTERING MATRIX 
FROI! THE COHPONENTS FOR I X ( 4 )  EQ 1 

( T H I S  HUSr BE DONE I F  ?HE GRUPXS F I L E  IS TO 
TOTAL = E L A S T I C  + I N E L A S T I C  + N 2 N  

USED BY VENTURE AND THERE I S  NO TOTAL 
SCATTERINO DATA PRESENT) 

0 - NO 
1 - YES 
2 - YES A N D  NULTIPLY N 2 N  SOURCE BY 2.0 - 

OPTION TO CREATE I S O T O P E  HIXTURES AFTER PROCESSING - 
S P E C I F I E D  BY I X ( 3 )  AND I X ( 5 )  , I F  A N Y  - 
0 - NO - 
1 - YES ( R E Q U I R E S  INTERFACE F I L E  CXSPRR FOR - 

A D D I l ’  IONAL INFORMATION) - - 
RESERVED 

OPTION TO E D I T  LATEST NUCLIDE-ORDERED F I L E  - 
0 - NO - 
1 - YES 

- 

- 
OPTION TO E D I T  GROUP-ORDERED F I L E  - 

0 - NO - 
1 - YES - - 

I X  (25-100) RESERVED 
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CR 
C 
C L  
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
c M 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

NE UT R 0 !l I C S I N S  T R UC T I  0 Fl S - - 
DTNINS,  ( X X ( 1 )  , I = 1 , 1 0 0 ) ,  ( I X ( 1 )  , I = 1 , 1 0 0 )  - - 

101*MOLT + 100 - 
DTNINS NEUTRONICS CONTROL I D E N T I F I E R ,  A(6) - 

REFERENCE PEAL T I M E 8  DAYS - xx (1) 
HACHINE TIME ALLOWED FOR SOLUTION,  H I N  xx ( 2 )  

CYCLE T I N E  I N  NINUTES TO WRITE RESTART DATA - xx (3)  
NOT DONE I F  0, ALWAYS DONE AT END I F  NON-ZERO- 

NOTE THAT VASIABLES NOT DEFINED ARE RESERVED FOR LATER USE - 

- 
- - ( I T E R A T I O N  TERMINATED I F  T I M E  EXCEEDED) 

- 
- 

POWER LEVEL O F  REACTOR, WATTS THERMAL - xx (4) 

x x  ( 5 )  

xx (7) 
x x  ( 8 )  
xx (9) 

I F  0, NDRHALIZATION I S  TO ONE SOURCE NEUTRON - 
(WATT-SEC/FISS DEFAULTED TO 3 - 2 E - 1 1  I F  ZERO) - 

ENERGY CONVERSION FACTOR, F I S S I O N  TO THERMAL - 
S P E C I F I E D  O U L T I P L I C A T I O N  FACTOR FOR SEARCH I F  - 
S P E C I F I E D  3VERRELAXATION C O E F F I C I E N T  I F  NON-ZERO- 
E S T I H A T E  3F THE EIGENVALUE FOR CHEBYCHEV 

ACCELERATION ON OUTER I T E R A T I O N S  - 
x x  ( 1 0 )  E S T I H A T E  3F THE LOWER L I N I T  O F  THE SPECTRUM O F  - 

EIGENVALUES FOR CHEBYCHEV ACCELERATION - 
X X ( 1 1 )  CONVERGENCE C R I T E R I A  ON INTEGRAL Q U A N T I T I E S  - 

M A X I M U M  RELATIVE CHANGE ON OUTER ITERATION - 
X X ( f 2 )  CONVERGENCE C R I T E R I A  ON LOCAL OR POINT VARIABLES- 

M A X I M U M  RELATIVE P O I N T  FLUX CHANGE ON OUTER - 
I T E R A T I O N  (. 0 0 0 0 5 )  - 

X X ( 1 3 )  CONSTANT BUCKLING VALUE WHICH OVERRIDES THE DATA- 
I N  GEODST F I L E  I F  WON-ZERO - 

xx (lU) RESERVED 
X X  (15)  RESERVED - 
xx (16) RESERVED 

- xx (6)  FRACTION 3F REACTOR TREATED 

- NON-ZERO 

- 

- 
- 

X X  (17) RESERVED - 
RESERVED - xx (18)  

I F  NOT ZERO - DEFAULT 100.0 - 
PARAMETER FOR HIGHER ORDER VALE SOLUTION - x x  (20)  

7/36 =: 0.194U44 - LINEAR FLUX - 

- xx (19) L I H I T I N G  VALUE OF ANY D I F F U S I O N  C O E F F I C I E N T  

- 1/6 = 0.1666666 - TAYLOR SERIES 

1/4 0.25 - LINEAR F I N I T E  ELEMENT - 
IF MADE NEGATIVE, THE HIGHER ORDER APPROXIHATION- 
I S  NOT A P P L I E D  TO THE SOURCE 

(ZONT) 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

xx  (21) THE ZONE A N D  GROUP D I F F U S I O N  C O E F F I C I E N T S  
THROUSH ZONE I X ( 4 3 )  ( S E E  BELOW) WILL BE 
N U L T I P L I E D  BY T H I S  NUMBER I F  NOT ZERO 

xx (22) T H I S  NUMBER WILL BE ADDED TO THE ZONE AND 
GROUP D I F F U S I O N  C O E F F I C I E N T S  THROUGH ZONE 
I X ( 4 3 )  AFTER X X ( 2 1 )  I S  A P P L I E D  I F  NO? ZERO 

XX (23) XENON*IODINE Y I E L D  FRACTON FOR EQUILIBRIUM 

xx (24) 'Q '  FACTOR FOR POPER WEIGHTED REGULAR T I N E S  
ADJOINT FLUX 

XX (25)  REFERENCE TENPERATURE (DEGREES C )  O F  THE 

X E N O N  - IF 1xr69) GT o 

NEST-P 0-L ATES T VERSION ' GRUPXS ' CROSS SECTION 
INTERFACE FXLE 

LATEST VERSION 'GRUPXS' CROSS S E C T I O N  INTERFACE 
F I L E  

DEPENDENCE OF CROSS S E C T I O N S  O N  ZONE 
TEMPERATURES (LINTAR CORRELATION I F  0.0) 

XX ( 2 6 )  REFERENCE TEMPERATURE (DEGREES C)  OF THE 

X X  ( 2 7 )  CORRELATION PARAMETER FOR THE ARCTANGENT 

xx  (28) FACTOR A P P L I E D  T O  SPACE INTERPOLATION SLOPE 
FOR SPACE-ENERGY REBALANCE. I F  ZERO, NO 
SPACE INTERPOLATION I S  DONE 

FOR SPACE-ENEPGY REBALANCE - DEFAULT 1.0 

I F  I X ( 6 9 )  GT 0 

X X  (29) FACTOR A P P L I E D  T O  THE FINAL REBALANCE FACTORS 

X X  (30) XENON DECAY CONSTANT FOR E Q U I L I B R I U N  XENON - 
X X ( 3 1 )  - X X ( l O 0 )  RESERVED 

INDICATOR THAT T H E  CODE BLOCK H A S  I N P U T  DATA 
NOT CONrAINED I N  THE STANDARD INTERFACE F I L E S -  

OTHER T H A N  T H I S  BLOCK OF DATA I F  .GT.O - 
RESTART OPTIONS- RESTART USING DATA FROM AN - 

OLD CASE IF .GT. 0, REQUIRES S P E C I A L  RESTART - 
DATA F I L E  - 

REFERENCE COUNT ON PROBLENS (CYCLE NUMBER) - 
FORMULATION O P T I O N S  - 

VENTURE, MESH CENTERED F I N I T E - D I F F E R E N C E  - 
1 - D I F F U S I O N  THEORY (FUNDAHENTIL) - 
2 - S I H P L E  P1 APPROXIMATELY (FUNDAHENTAL) - 

- 

-1  - D I P F U S I O N  THEORY SOLUTION FOR THE DONINANT- 
ALLOWED F I R S T  HAEROIJIC REQUIRING THE - 
FUNDAMENTAL REGULAR AND ADJOINT FLUX F I L E S -  
'RTFLUX' A N D  'ATFLUX'. THE F I R S T  I T E R A T E  - 
SOURCE D I S T R I B U T I O N  W I L L  BE SKEWED TO - 
EXCITE ALL S P A C I A L  FLUX HARHONICS S O  - 
THAI! THE DOMINANT WILL SURFACE. - 

-2 - SAME AS -1 BUT THE F I R S T  I T E R A T E  SOURCE - 
WILL MOT BE SKEWED. USUALLY FOR T H I S  - 
OPTION THE 'RTFLUX' F I L E  RUST EITHER BE A - 
UNIF3F.M FLUX D I S T R I B U T I O N  ( I N  WHICH CASE - 
THE SOLUTION N A Y  OR M A Y  NOT BE FOR THE - 

(CONT) 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD I X ( 5 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD I X ( 6 )  
CD 
CD 
CD 
CD 
CD I X ( 7 )  

DOllfMANT HARMONIC) OR A N  I N I T I A L  E S T I Y A T E  - 
OF PHE DOMINANT HARIIONIC FLUX D I S T R I B O T I D N -  

ALONE A COORDINATE WHILE PERHAPS UNIFORM - 
I N  OTHER D I R E C T I O N S )  THAT WILL CAUSE THE - 
D E S I R E D  HARBONIC TO SURFACE. T H I S  N A Y  - 
ESPEEIALLY BE USEFUL TO ACCELERATE - 
CONVEREENCE WHEN TWO O F  THE S P A C I A L  - 
HARMDNIC EIGENVALUES ARE NEARLY EQUAL. - 

-10 - S P E C I A L  DOMINANT HARMONIC SOLUTION ( R Z )  - 
ADJUSTING THE TOTAL L O S S  TERR TO ACCOUNT - 
FOR I H E  AZIMUTHAL HARMONIC - 

V4LE. MESH EDGE TRIANGULAR - 
1 - D I F F U S I O N  THEORY (FUNDAXENTAL) - 

-2 - SA'IE AS -1 BUT THE F I R S T  I T E R A T E  SOURCE - 
WILL NOT BE SKEWED - 

3 - HIGHER ORDER (FU?IDAHENTAL) - S E E  X X ( 2 0 )  - 
-4 - SAXE AS -3 BUT THE F I R S T  I T E R A T E  SOURCE - 

WILL NOT BE SKEWED - 
VANCER. NESH EDGE (2- AND 3 - D  SLAB I N F O  SHOWN ) -  

1 - F I N I T E  D I F F E R E N C E  - 
2 - LINEAR F I N I T E  D I F F E R E N C E  (8.10 NEIGHBORS) - 
3 - EXTENDED TAYLOR S E R I E S  (8 ,  10 NEIGHBORS) - 
4 - LINEAR F I N I T E  ELEMENT (8, 10 NEIGHBORS) - 
5 - S I l l P L ?  TAYLOR S E R I E S  (8,  10 NEIGHBORS) - 
6 - USUAL F I N I r E  D I F F E R E N C E  (4. 6 NEIGHBORS) - 

(FOR EXAMPLE. A C O S I N E  FROM -1  TO +1  - 

- 
-1 - D I F F J S I O N  THEORY (DOMINANT HARMONIC) - 

-3 - HIGHER ORDER (DOMIHATE HARMONIC) c 

- 

7 - COMPROMISE (8, 10 NEIGHBORS) - 
8 - COMPROMISE (4. 6 NEIGHBORS) - 
9 - COMPENSATED D I F F E R E N C E  (4, 6 NEIGHBORS) - 

T Y P E  O F  PRDBLEiY - 
0- DETEFPlINE SOURCE M U L T I P L I C A T I O N  FACTOR - 
1- SEARCB PROBLEN (FILE O F  SEARCH D A T A  I S  - 

RE2DIRED,  S E E  OPTION I X  (10) ) - 
2- F I X E D  SOURCE PROBLEM - 
3- ADJDINT PROBLEM ONLY - 
S- BUCKLING SEARCH - 
5- PRDYPT MODE ALPHA CALCULATION, 1 / V  SEARCH- 

A D J O I N T  PROBLEN O P T I O N S  - 
0 - NO A D J O I N T  PROBLEM TO B E  DONE - 
1 - EISENVALUE TYPE PROBLEN - 

(N3RMALLY FOLLOWING A FORWARD PROBLEN) - 
2 - F I X E D  SOURCE T Y P E  PROBLEIl - 

- 

RESERVED - 
(CDNT) 
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CD I X ( 8 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD I X  ( 9 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 

CD I X ( 1 1 )  
CD 
CD 
CD I X ( 1 2 )  
CD 
CD 
CD I X ( 1 3 )  
CD 
CD 
CD IX(111)  
CD I X ( 1 5 )  
CD I X ( 1 6 )  
CD 
CD 
CD 
CD I X ( 1 7 )  
CD I X ( 1 8 )  
CD 
CD 
CD I X ( 1 9 )  
CD 
CD 
CD I X ( 2 0 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 

CD I X ( l 0 )  

OPTION TO FORCE DATA HP.NDLING MODE (FOR T E S T I N G ) -  
-1 OPTION TO TERMINATE I F  MEMORY ALLOCATION - 

SPACE PROBLEM CANNOT BE STORED I N  TWO- - 
D I q E N S I O N S  OR ENOUGH PLANES O F  DATA CAN - 
NOT BE STORED TO AVOID EXCESS TRAVSPER - 
IS n o  SMALL FOR EFFICIENT EXECUTION (THE - 

I N  T HF EE-DI  NE NSIONS) - 
0-  AUTOMATED TO M I N I M I Z E  INPUT/OUTPUT - 
1- BASE PROBLEM CORE CONTAIllED - 
2- SPACE PROBLEM AT EACH ENERGY CONTAINED - 
3- ONE ROB CONTAINED I N  CORE - 
4- ONE O R  3ORE SPACE PLANES CONTAINED I N  CORE - 
5- XULTIPLE ROUS STORED FOR TWO DINENSIONAL - 
6- MULTI-LEVEL DATA TRANSFER - 

OPTIONS ON FLUX I N I T I A L I Z A T I O N  - 
- 1  S E T  ALL FLUX VALUES EQUAL - 

0 AUTOMATED PROCEDURE - 
1 POINT ENERGY MODEL, C O S I N E  I N  S P A C E  - 
2 USE LATEST VERSION O F  AVALIABLE SCALAR - 

FLUX F I L Z  - 
3 USE NEXT-TO-LATEST VERSION OF AVALIABLE - 

SCALAR FLIJX F I L E ,  - 
I D E N T I F I E S  SEAPCH DATA I N  SEARCH F I L E ,  I X  (5) =1 - 
I D E N T I F I E S  SECONDARY SEARCH DATA I N  SEARCH F I L E  - 

TO BE USED I F  CONSTRAINTS FOR F I R S T  S E T  ARE - 
HOT S A T I S F I E D ,  A N D  SECOND SEARCH I S  TO BE DONE- 

S P E C I F I E S  THAT A 2 - D  (OR 1-D) PROBLEM I S  TO BE - 
SOLVED FOR T H I S  PLANE (OR ROW) O F  A 3 -D - 
(OR 2 - D )  D E S C R I P T I O N  I F  NON-ZERO - 

ORDER IN r q F  CROSS SECTION FILE OF T H E  DIRECTIOI- 

DITTO, SEC3ND COORDINATE D I R E C T I O N  - 
DITTO,  T H I R D  COORDINATE DIRECTION - 

ro  IN FOR^ THE NEUTRONICS MODULE TO R E C O V E R  - 

DEPENDENT TRANSPORT CROSS SECTION TO BE USED - 
FOR THE F I R S T  CORRDINATE DIRECTION (USUALLY 0 ) -  

INSTRUCTION MORYALLY EXERCISED BY CONTROL NODULE- 

DATA FOR I N I T I A L I Z A T I O N  P R O 3  F I L E S  RZFLUX AND - 
RTFLUX - 

FORCE KEFF. CALC. B Y  SOURCE RATIO I F  GT 0 - 
FISSION SOURCE D I S T R I B U T I O N  FUNCTION OPTION - 

0-  SET VALUES TO BE USED (SAME I N  EACH ZONE) - 
1- BEGI3H DEPENDENT VALUES TO BE USED - 

F I S S I O N  S3ORCE D I S T R I B U T I O N  NORWALIZATION O P T I d N -  
0- LEAVE UNNORXALIZED - 
1- NORilALIZE EACH S E T  TO SUY TO UNITY - 

CONSTRAINT ON OUTER I T E R A T I O N S  (MAX ALLOWED) - 
(SET BY THE CODE I F  NOT S P E C I F I E D )  - 

FOR CHECFING INTERFACE DATA F I L E S ,  UEHORY - 
REQUIREMEnTS,  ETC. AND NO CALCULATIONS - 
ARF DONE - EXCEPT I F  I X ( 9 )  I S  GREATER - 
THAN 1,  T H E  R E S I D U E S  PASS I S  MADE TO - 
CALCULATE K E F F E C T I V E  OXLY - 

I F  S E T  = 969 I N I T I A L  DATA PROCESSING I S  DONE - 

(C3NT) 
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CD I X ( 2 1 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD I X ( 2 2 )  
CD 
CD 
CD 
CD I X ( 2 3 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD I X ( 2 4 )  
CD 
CD 
CD 
CD I X ( 2 5 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD I X ( 2 6 )  
CD 
CD 
CD 
CD 
CD 
CD 

IPTNER I T E R A T I O N  OPTION - 
N -  REFZRENCE NUHBER OF I N N E R S  = N - 

S E T  BY THE CODE I F  NOT S P E C I F I E D  - 
( I F  1 .LE. N . L E .  4, CHEBYSHEV ACCELERATION- 

WILL NOT B E  DONE ON OUTER I T E R A T I O N S  - 
AS THE AUTONATED PROCEDURE) - 

OPTION TO PEESTIMATE OVERRELAXATION FACTORS BY - 
L 1  NORM F 3 R  ZERO SOURCE PRDBLEM, S P E C I A L  INNER - 
I T E R A T I O N S  ARE DONE ( JAKE LARGE TO OVERRIDE - 

THE AUTOEATED PROCEDURE WHICH ENPLOYS T H I S )  - 
I N I T I A L I Z A T I O N  O P T I O N S  FOR PROCEDURES, CHOICE OP- 

OVFRRELAXITIDN C O E F F I C I E N T S  AND I T E R A T I O N S  - 
-2  DOH7 DO O!IE-DIMENSIONAL CALCULATION - 

FOR I N I T I A L I Z A T I O N  - 
- 1  DOPIT USE I-D OVERRPLAXATION C O E F F I C I E N T S  - 
0- USE AUTOHATED PROCEDURE, SOLVES 1-D PROBLEN- 

CHEBYSHEV C O E F F I C I E N T S  ON OUTER I T E R A T I O N S  - 
I F  THE NUNBER O F  IMNERS I S  .LT. 5 - 
EXCEPl’ WHEN CHEBYSHEV FLUX ON OUTERS - 

1- S A F E  AS 0 BUT DO HOT CHEBYSHEV - 
OVERRELAXATION C O E F F I C I E N T S  

2- F I X  THE XJ3BER OF IMNER I T E R A T I O N S  - 
3- F I X  N@MBER OF INNERS,  NO CHEBYSHEV - 
4 -  F I X E D  INNERS AND I N I T I A L  C O E F F I C I E N T S  - 
5- FIXED INNERS AND C O E F F I C I E N T S ,  NO CHEBYSHEV- 
6- SAflE AS 4 BUT DONT USE I-D C O E F F I C I E N T S  - 
7 -  SAME AS 5 BUT DONT USE I-D C O E F F I C I E N T S  - 
- 1  NORMAL ORDZRED - 

0 AUTOMATED (SIGXA-1  I F  AVAILABLE, USUALLY) - 
1 S X G H A - 1  ORDERED I F  AVAILABLE - 

OUTER I T E P A T I O N  CHEBYCHEV ACCELERATION O P T I O N S  - 
.LT. 0 START AT T H I S  I T E R A T I O N  - 
0- USE RUTOMATED PROCEDURE - 
1- APPLY ONLY AFTER THE F I R S T  EXTRAPOLATION - 
2- APPLY CONTINUOUSLY FROM THE START - 
3- DONT 9 P P L Y  THE PROCESS - . GT. 100-  THE PROCESS I S  STARTED AT I T E R A T I O N  - 

I X ( 2 5 )  -100 USING A N  L l  NORH EIGENVALUE - 
A S Y  MPTOTIC O U T E R I T E R I T I O N  EXTRAPOLATION OPTIONS - 

-1 S I N G L E  ERROR 9 0 D E  ONLY - 
0- USE AUTOIIATED PROCEDURE - 
1- S I N G L E  ERROR MODE U S I N G  DATA FOR ALTERNATE - 

I T E R A T I O N S  - 
2 -  NOT ALLOWED - 
3- WE ARE TRYIYG TO FIGURE OUT WHAT T H I S  DOES - 

0- USE AUTOYATED PEOCEDURE (RECOMEADED) - 

- 

I W N E R I TE R A I I O  N S W EE P 0 R D ER - 

(CDNT) 
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FORCED DELAY I N  ASYMPTOTIC EXTRAPOLATION - 
N- NOT ALLOWED FOR T H I S  AAEP OUTER ITERATIOXS- 
( I F  NESATIVE, A FORCED PROCEDURE M A Y  BE - 

I X  (27)  

EXECUTED EARLIER) - - 
E D I T S  GENPRALLP ART NOT DONE WHEN FLAG I S  ZERO - 

I X  (211) OPTION FOR CONDENSED E D I T  (TERMINAL) I F  .GT. 1 - 
I X  (29)  OPTION TO E D I T  THE PRINCIPAL YACROSCOPIC - 

CROSS SECTIONS BY ZONE 
I X  (30) OPTION TO E D I T  THE MACROSCOPIC SCATTERING - 

CROSS SECTIONS BY ZONE 
I X  (31 )  OPTIONS ON I T E R k T I O N  DATA E D I T S  - 

-1- NO E D I T S  D U R I N G  ITERATION - 
0 ,  OR 1- PRIMARY OUTER ITERATION DATA ONLY - 
2- GETS DETAILS EDITED FOR TESTING - 
3- REQUESTS EXTENDED E D I T  FOR DEBUGGING - 

I X  ( 3 2 )  OPTION T O  E D I T  OVERALL NEUTRON BALANCE B Y  GROUP - 
OPTION TO E D I T  NEUTRON BALANCE BY ZONE - 

I X  (34) RESEFVED 
OPTION TO E D I T  SCALAR NEUTRON FLUX BY POINT - 

I X ( 3 6 )  RES EFVED 
I X  (37) OPTION TO E D I T  ZONE-AVERAGE FLUX BY GROUP - 

I F  .GT. 1, ALSO E D I T  THE ZONE,GROUP ADJOINT FLUX- 
I X  (3R) OPTION TO E D I T  POWER DENSITY MAP BY INTERVAL - 
I X  (39)  OPTION TO E D I T  POWER DENSITY TRAVERSES THRU PEAK- 
I X  ( Y O )  OPTION TO E D I T  NEUTRON DENSITY MAP (1/V FLUX - 

W EIGHT1 N G) - 
I X  ( 4 2 )  OPTION T O  E D I T  SCALAR ADJOINT FLUX - 
I X  (43)  M A X I R U M  ZONE NOMBER FOR WHICH X X ( 2 1 )  A N D  XX(22)  - 

ARE TO BE APPLIED TO THE Z O N E  A N D  GROUP - 
DIFFUSION C O E F F I C I E N T S  I F  NOT ZERO - 

I X  (QU) OPTION TO E D I T  ATOMIC D E N S I T I E S  WHEN SEARCHING - 
0- NO E D I T  - 
1- N I N I M U M  E D I T  AT END - 
2- M A X I 5 U M  E D I T  D U R I N G  CALCULATION - 

IX (45) P E R T U R B A T I ~ N  O P r I o i i s  - IF NEGATIVE, FILES RTFLUX- 
A N D  ATFLUX ARE S U P P L I E D  A N D  NO NEUTRONICS - 
CALCULATION I S  DOBE - OTHERWISE THE REGULAR - 
A N D / O R  ADJOINT SOLU'?IOIJ IS OBTAINED AS - 
S P E C I F I E D  ABOVE A N D  EITHER FLUX F I L E  NOT - 
GENERATED MUST BE SUPPLIED - 

0- NO PEFTURBATIOM CALCULATION - 
1- CALCULATE A N D  E D I T  BASIC REGULAR*ADJOINT - 

FLUX INZEGPALS EXCEPT TRANSPORT - 
2- ALSO ZALCULATE A N D  EDIT TRANSPORT INTEGRALS- 

(REQUIRED FOR COMPLETE PERTURBATION EFFECT) - 
3- ALSO E D I T  MACROSCOPIC AljSORPTION CROSS - 

SECTIDN SPACE POINT IMPORTANCE MAP - 
1)- ALSO E D I T  NACPOSCOPIC PRODUCTION CROSS - 

S E C T I 3 N  SPACE POINT INPORTANCE MAP - 
PLUS ABS-PPOD ilAP - 

5- ALSO E D I T  1 / V  SPACE POINT IMPORTANCE MAP - 

- 

I X  (33 )  

I X  (35)  
- 
- 

I X  (41) o P r I o F  T O  EDIT N E U T R O N  DENSITY TRAVERSES - 

(Z3NT)  
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I X  ( 0 6 )  

I X  ( 4 7 )  

I X  ( 4 8 )  

I X  (49 )  

I X  (50) 

I X  (51) 
I X  (52) 
I X  (53)  
I X  (5U) 
I X  ( 5 5 )  

OPTIONS ABOb 

I X  (56) 
I X  (57)  

I X  (58) 

I X ( 5 9 )  

I X  (60)  

I X  ( 6 1 )  

I X  ( 6 2 )  

E D I T  RESULTS FOF A 100 PEPCENT CHANGE I N  flACRO - 
OPTION TO U R I T E  P O I N T  FLUX VALUES F O R  EXPOSURE - 

.GT. 0 WRITE DATA FOR P O I N T S  I N  T H I S  ZONE - 
CROSS S E C T I O N S ,  ONLY I F  I X ( Q 5 )  .NE.O 

- (EXERCISED ONLY I F  I X ( 5 3 )  .GT. 0) 

- 1  WRITE ONLY THE SPECTRUM FOR THE POINT WHERE- 

-2 WFITE DATA FOR THE P O I N T S  I N  THE ZONE WHERE - 
THE POllER DENSITY I S  A M A X I M U N  I N I T I A L L Y  - 

-3 WRITE ONLY THE SPECTRUM F O R  THE P O I N T  WHERE- 
THE F I R S T  GROUP FLUX I S  A M A X I M U M  I N I T I A L L Y -  

- 4  WRITE DATA F O R  THE P O I N T S  I N  THE ZONE WHERE - 
THE F I R S T  ';ROUP FLUX IS A M A X I M U M  I N I T I A L L Y -  

.LT.-4 WRITE SPECTRUM F O R  T H I S  NESH P O I N T  - 
ANOTHER Z3NE NUMBER FOR WHICH THE P O I N T  FLUX - 

VALUES ARE TO B E  WRITTEN FOR EXPOSURE I F  .GT. - 
OPTION TO E D I T  THE DIRECT CONTRIBUTION TO CHANGE- 
IN CONVERSION RATIO FROM U N I T  CHANGE I N  F E R T I L E  - 

CAPTURE A N D  F I S S I L E  ABSORPTION (HACROSCOPIC) - 
OPTION TO WRITE SCALAR A D J O I N T  FLUX F I L E  AS 

THE PRODUCT OF THE REGULAR A N D  ADJOINT FLUX - 
0- NO - 
1- REWPITE THE LATEST VERSION OF A N  OLD F I L E -  

2- WRITE NEW F I L E  

THE P ~ W E R  DENSITY r s  a NAXIMUM INITIALLY - 

- 

- ( I F  THERF I S  NONE, WRITE A NEW ONE) - - 
"E ARE TYPICAL FOR EACH F I L E  COVERED BELOW - - - OPTION T O  WRITS TRE P O I N T  SCALAR FLUX F I L E  

OPTION T O  WRITE THE P O I N T  F I S S I O N  SOURCE F I L E  - 
OPTION T O  WRIT? ZONE-AVERAGE SCALAR FLUX F I L E  - 
OPTION TO R R I T E  P O I N T  POWER DENSITY F I L E  
WRITE THE CONVEQSION RATIO ADJOINT IMPOBTANCE - 

F I X E D  S3IJRCE F I L E  (ALWAYS A D D S  A F I L E  O R  TWO) - 
.GT,O- R R I r E  COMBINED F I L E  (HAS NEGATIVE DATA) - 
.LT.O- WRITE TWO F I L E S ,  ALL P O S I T I V E  
OPTION TO WRITE THE ZOVE POWER DENSITY F I L E  
OPTION TO WRITE THE ADJOINT ZONE AVERAGE FLUX - 

F I L E  AZFLUX - 
OPTION T 3  WRXTF SCALAR A D J O I N T  FLUX F I L E  

APPLICABLE ONLY I F  All ADJOINT PROBLEM WAS DONE- 
OPTION TO WRITE PERTURBATION INTEGRALS O N  F I L E  - 

PERTUB. K X ( 4 5 )  TlUST BE NDN-ZERO. TRANSPORT - 
IMTEGRALS ARE INCLUDED I F  A B S ( I X ( 4 5 ) )  GT 2. - 
(LOGICAL 4) AT THE EIID O F  A CASE - S E E  SECTION-  

O F  THE VENTURE REPORT 

ARE TO BE CALCULATED 

- 

- - 
- 

- OPTION TO WRITE S P E C I A L  FORMATTED DATA F I L E  

- 
A PLANE NO3BER AT WHICH ZONE A N D  GROUP BUCKLINGS- 

A SECOND PLANE NUMBER FOR THE BUCKLING CALCULATI- 

(CONT) 
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I X  (63)  OPTION TO U R I T P  A POIATWISE P I X E D  SOURCE P I L E  - 
AS (DB**2)  TIMES FLUX - 

I X  ( 6 4 )  WRITE A POIPIT POWER DESSITY ADJOINT IMPORTANCE - 
FIXED S3URCE F I L E  (ALWAYS A D D S  A F I L E )  - 

1 POINT WHERE POWER DENSITY I S  M A X  - 
2 POINI' GIVEN BY X X ( 6 5 - 6 7 )  BELOU. - 

IX (65) COLUtlE ITUMBER FOR I X  ( 6 4 )  =2  - 
I 4  (66) ROW NUMBER FOR I X ( 6 4 ) = 2  - 
I X  ( 6 8 )  F ES ERV ED - 

-I? P O I P T  I N  ZONE ATcS(M) WHERE POWER DENSITY - 
I S  !?AX - 

I X  ( 6 7 )  PLANE NUlYIBER FOR I X ( 6 4 ) = 2  - 
I X  ( 6 9 )  I F  GT 0 E2UILXBRIUM XENON WILL BE ACCOUNTED FOR - 

A N D  T H I S  I S  THE ORDER NUMBER OF XENON I N  THE - 
NTJCLIDE L I S T  (SET 1) I N  SECTION 0 1 3  DVENTR - 

I X  (70)  FORCE DATA TRANSFER I N  I N I T I A L I Z A T I O N  (TO TEST - 
PROCEDURES) - 

I X  (71) RESERVED - 
I X  ( 7 2 )  RESERVED - 

PROCEDURES) - I X  (73) OVERRIDE DEFAULT OF F I L E S  TO MEMORY (TO TEST - 
I X  (74) SPACE-ENERZY REBALANCE WILL BE DONE OCCASIONALY - 
I X  (75)  THE NUMBER OF AOLCKS ALONG ROWS (LEFT-RIGHT) - 
I X  (76) THE NUMBER OF BOLCKS ALONG COLS (TOP-BOTTOM) - 
I X  ( 7 7 )  THE NUMBER OF BDLCKS ALONG PLANES (FORE-AFT) - 

I F  GT 0 

FOR REBALANCE - I X ( 7 4 )  .GT. 0 - 
FOR REBALAVCE - I X ( 7 4 )  .GT. 0 - 
FOR REBALANCE - I X ( 7 4 )  .GT. 0 - 

I X ( 7 8 )  - I X  (79) R E S E R V E D  - 
I X  (EO) OPTI,ON TO AZCOUNT P3R TKZ DEPENDENCE OF THE - 

CROSS SECTIONS O N  THE LOCAL TEEPERATORE, REQUIRES - 
TU0 'GRUPXS' F I L E S ,  A 'ZNTEMP' F I L E ,  A N D  REFERENCE - 
TE3PERATURE.S (SEE X X ( 2 5 ) , X X ( 2 6 ) ,  A N D  X X  (27)) - 
0- NO - 
1- YES - 

I X ( 8 1 )  - I X ( 1 0 0 )  RESERVED - - 
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cr 

REACTION RATE NODULE I P S T R U C T I O N S  

REFERENCE 11/01/77 OENL-5062/R 1 
XODIFIED 09/17/79 

RRTINS,  ( X X ( 1 )  , I = l . l O O )  , ( I X ( 1 )  , I = 1 , 1 0 0 )  

101*MULT + 100 

R R T I N S  REACTION RATE 3ODULE DATA I D E N T I F I E R  (CHRRTINS) 

NOTE- UMDEFINED DATA ARE FESERVED FOR FUTURE USE. 
NOTE- THE VALUE OF ZYRO I S  A DEFAULT MEANING THAT THE OPTION TO 

PERFORN THE TASK I S  NOT EXERCISED. CONSIDERABLE DATA 
HANDLING t l A Y  BE INVOLVED A N D  NUCH PAPER PRINTED,  SO CARE 
SHOULD BE TAKEN TO OBTAIN ONLY THOSE RESULTS NEEDED. 

NOTE- QUITE OENERALLY THE F I L E S  -NDXSRF- AND -2NATDN- ARE NEEDED 
A N D  USUALLY -GRUPXS- 

x x  ( 1 )  DESIRED PORER LEVEL I F  NOH-ZERO (USUALLY NEW) 

xx (2) RESERVED 

xx (3) WEIGATING FACTOR DISCUSSED BELOW 

xx ( 4 )  WEIGHTING FACTOR DISCUSSED BELOW 

XX (5-24) RESERVED 

X X  (25)  REFERENCE TEflPPRATURE (DEGREES C) O F  THE 
NETT-TO-LATEST VERSION ' G R U P X S '  CROSS SECTION 
INTERFACE F I L E  

X X  ( 2 6 )  REFEREYCE TERPERATURE (DEGREES C)  OF THE 
LATEST VERSION ' G R U P X S '  CROSS S E C T I O N  INTERFACE 
F I L E  

X X  ( 2 7 )  CORRELATION PARAflETER FOR THE ARCTANGENT 
DEPENDENCE OF CROSS S E C T I O N S  O N  ZONE 
TEflPERATURES (LINEAR CORRELATION I F  0.0) 

X X  (28-30) RESERVED 

X X ( 3 1 - 1 0 0 )  RESERVED - S E E  l X ( 4 1 )  

I X  (1) RESERVED 

I X  ( 2 )  CONDENSED E D I T  OPTION 
0- YES 
1- NO 

(COUT) 
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OPTION TO E D I T  PROGRAMMER INFORMATION FOR DEBUGGIHG - 
RESERVED - 

I X  ( 5 )  OPTION TO ACCOUNT FOR THE DEPEUDENCE OF THE - 
CROSS SECTIONS O N  THE LOCAL TEMPERATURE, REQUIRES - 
TWO ‘GRUPXS‘ F I L E S ,  A ‘ZNTEMP’ F I L E ,  AND REFERENCE - 
TEMPERATIJRES ( S E E  X X  ( 2 5 )  O X X  (26) , AND X X  (27 ) )  - 
0- N O  
1- YES 

- I X  (3) 

I X  (4) - 

- 
- 

OPTION TO COMPUTE A N D  E D I T  REACTION RATES, - 
INVENTORIES0  A N D  POWER PRODUCTION 

I X  ( 6 )  - - NOTE- INDEPENDENT OF THE OPTIOWS UHICH FOLLOW, S U M M A R Y  TABLES - APE ALWAYS EDITED ON T H I S  O P T I O N  - 
RESERVED - 
RESERVED 

OPTION TO E D I T  BY ZONE A N D  SUBZONE FOR EACH UNIQUE - 
NUCLIDE NRME - 

- I X  (7) 

I X  ( 8 )  

I X  (9) 

- - 
1 - YES ( H I L L  RE DONE ONLY I F  THERE ARE - 

SU BZONES) 
NOTE- I N  T H I S  E D I T ,  ZONE RESULTS FXCLUDE SUBZONE CONTRIBUTIONS - 
IX (10)  OPTION TO E D I T  BY ZONE FOR EACH UNIQUE NUCLIDE NAHE - 

NOTE - ZONES WILL INCLUDE SUBZONE CONTRIBUTIONS - 
- 
- - I X  (11) OPTION TO E D I T  BY Z 3 N E  CLASS FOR EACH UFlIQUE 

NUCLIDE NA?lE - - 
RESERVED 

I X ( 1 3 )  RESERVED 
- I X ( 1 2 )  

- - 
OPTION TO WE1;AT S U M M A R Y  REACTION RATES BY NUCLIDE - 

ENERGY GENERATION 
1- F I S S I O N  ENERGY ONLY - 
2- FISSION PLUS CAPTURE ENERGY 

- I X  ( 1 U )  

- - - OPTION F O R  ADDITI0NP.L RESULTS WITH ALTERNATIVE - I X  (15)  
WEIGHTINGS (SUMMARY TABLES ONLY) 
1- BY NET NEUTRON PRODUCTION (GENERATION M I N U S  - 
2- BY CAPTURE RATE I F  F E R T I L E  AND ABSORPTION - ABSORPTION) 

RATE I F  F I S S I L E  - - 
I X  (16) REPEAT THE CALZULATIONS OF REACTION RATES INDICATED - 

ABOVE ( I X ( 5 )  .GT. 0) U S I N G  FLUX, ADJOINT WEIGHTING- 
REQUIRING F I L E  -PERTUB- - - 

(CONT) 
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THE FOLLOWING ARE PRELIMINARY, NOT IYPLENENTED - 
I X  ( 1 7 - 2 0 )  

I X  ( 2 1 )  

I X  (22)  

I X  ( 2 3 )  

I X  ( 2 4 )  

I X  ( 2 5 )  

I X  ( 2 6 )  

I X  ( 2 7 - 3 0 )  

I X  (31) 

I X  ( 3 2 )  

I X ( 3 3 )  

I X  ( 3 4 - 3 6 )  

I X  (37) 

I X  (38-40) 

RESERVED - 
OPTION TO EDIT REACTION RATE MAPS U S I N G  F I L E  -RTFLUX- 

.GT.O- S P E Z I F I E S  A PLANE OF A 3-D PROBLEM O R  - 
A R O W  OF A 2-b PROBLEH - 

-1- THE PLANE OR ROW I S  TO CONTAIN THE - 
LOCATION QF H A X I M U M  POWER DENSITY - 

HAP PRINCIPAL REACTION RATES FOR F I S S I L E  NUCLIDES - 
1- ABSORPTION - 
2- ABSORPTION A N D  PRODUCTION - 
3- CAPTURE A N D  F I S S I O N  - 
4- CAPTURE, F I S S I O N  A N D  PRODUCTION PER - 

ABSORPPION - 
HAP P R I N C I P A L  PEACTION RATES F O R  FERTILE NUCLIDES - 

1- CAPTURE - 
2- AESOFPTION ONLY - 

MAP ABSORPTION RATES FOR NUCLIDES OF T H I S  CLASS - 
RESERVED - 
REPEAT THE MAPPING WITH WEIGHTING ON ADJOINT FLUX - 

U S I N G  F I L E  -PERTUB - 
RESERVED - 
OPTION TO E D I T  REACTIVITY C O E F F I C I E N T S  FOR UNIT - 

CHANGES IN F I S S I L E  NUCLIDE CO?lCENTRATIONS - 
OPTION TO EDIT REACTIVITY C O E F F I C I E N T S  FOR UNIT - 

CHANGES I N  F E R T I L E  NUCLIDE CONCENTRATIONS - 
OPTION TO EDIT REACTIVITY C O E F F I C I E N T S  FOR UNIT - 

CHANGES I N  NUCLIDE CONCENTRATIONS OF T H I S  CLASS - 
RESERVED - 
OPTION TO PRODUCE DELAYED NEUTRON PROPERTIES WITH , - 

FLUX, ADJ3INT WEIGHTING U S I N G  F I L E  -PERTUB- AND - 
-DLAYXS- 

- 

- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 

RESERVED - - 
(CDNT) 
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O P T I O S  TO COLLAPSE ,ROSS S E C T I O N S  I N  ENERGY, F I L E  - 
-1SOTXS-TO-ISOTXS- U S I N G  THE ENERGY STRUCTURE - 
GIVEN AS GRGUP LOWER BOUNDS DESCENDING EV, DATA - 
I N  A R R A Y  X X  STARTING AT X X ( 3 1 )  TERMINATING WITH - 
A ZERO ENI'RY FOR THE LAST GROUP -. 
1- PFODUCE MACROSCOPIC CROSS S E C T I O N S  FOR PSEUDO- 

DENSITY UNITY FOR EACH ZONE, FLUX WEIGHTED - 
2- PRODUCE ONE-TO-ONE NUCLIDE DATA ONLY FOR THE - 

ONES H A V I N G  NON-ZERO CONCENTRATIONS WITH FLUX- 
WEIGHTING USING F I L E  -RZFLUX- .. 

3- SAME AS 2 EXCEPT FLUX, A D J O I N T  WEIGHTING - 
REQUIRING F I L E  -PERTUB- - 

RESERVED .. 
OPTIOY TO GENERATE A DISTRIBUTED NEUTRON SOURCE F I L E -  

-F IXSRC-  U S I N G  FLUX FROM -RTFLUX- - 
1- TOTAL PRODUCTIONS FROM F I S S I O N  M U L T I P L I E D  BY - 

X X ( 3 )  NORYALIZED TO A TOTAL OF X K ( 3 ) * X X ( 4 )  - 
I F  X X ( 4 )  I S  NON ZERO, X X ( 3 )  S E T  TO UNITY I F  0- 

2-  TOTAL DELAYED NEUTRON SOURCE USING F I L E  - 
-DL A Y  XS- - 

3- ASYNPT3PIC DELAYED NEUTRON SOURCE U S I N G  THE - 
FAMILY OF LONGEST HALF LIFE (ASSUMES D I S T I N C T -  

- 
- 

ONE A P P L I E S )  U S I N G  F I L E  -DLAYXS- .. 
OPTION TO GENEPATE A ZONE-GROUP D I S T R I B U T E D  SOURCE - 

F I L E  -F IXSRC-  USING ZONE AVERAGE FLUX F I L E  -. 
-RZFLUX- ( S E E  O P T I O N S  INNEDIATELY ABOVE) - 

RESERVED - 

- 

- 
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CR 
C 
CL 
C 
cw 
C 
CD 
C 
cc 
cc 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

CONTFOL ROD P O S I T I O N I N G  I?TSTRUCTIO?lS - - 
RODIMS, ( X X ( 1 )  , 1 = 1 , 1 0 0 ) ,  ( I X ( 1 )  , I = l ,  1 0 0 )  - - 

lOl*MULT + 100 - 
RODINS ROD P O S I T I O N I N ;  MODULE DATA I D E N T I F I E R  (6HRODINS).  - 
NOTE - THE INTERFACE F I L E S  'CONTRL' 'RODSET' ' N D X S R F '  'ZNATDN' - 

AETD ' GEODST ' ARE REQUIRED. - 
xx (1) REFERENCE HISTDRY TIPIE (CYCLE T I M E ) .  DAYS, BETWEEN - 

FUELINGS D U R I N l  WHICH A SUCCESSION OF CONTROL ROD - 
P O S I T I O N I N G S  RRE TO B E  DONE (SEE I X ( l O ) = O  BELOW) - - 

- 
- 
- 

USED FOR THE F I R S T  NSRPS S E T  ( I X ( 8 ) = 1 ) .  - - 
x x  (2) REFERENCE HIST3RY T I M E  TO BE USED FOR ALL BUT THE - 

F I R S T  NSRPS SET ( I X ( 8 )  .GT.1) - DEFAULTED TO X X ( 1 )  - 
I F  0. 

E D I T  OPTIONS. - 
0- NO S P E C I A L  EDITS .  
1- SOD-FOLLOPER ZONE D E N S I T I E S  AFTER P O S I T I O N I N G .  - 
2- PLUS SOME INFORMATION ABOUT ROD P O S I T I O N I N G .  - 
3- PLUS MORE INFORPIATION ABOUT ROD POSITIONING.  - 
4- PLUS CONTENTS 3 F  THE COMMON DATA BLOCK. - 
5- PLUS THE COBTENTS O F  F I L E S  'NDXSRF', 'ZNATDN', - 

A N D  T H I S  RECORD 'RODINS'  OF F I L E  'CONTRL'. - 
THE SYT NUNBER O F  TRE ROD P O S I T I O N I N G  S P E C I P I C A T I O N S -  
(OUT OF NSRPS S E T S  O N  F I L E  'RODSET')  THAT IS TO BE - 

USED T H I S  ACCESS. DEFAULTED TO 1 I F  0. (APPLICABLE - 

- 
- I X  (3) 

- 
I X  (81 

FOR I X  ( 1 0 )  =o, OR =L BELOW). - 
ANOTHER S E T  NUUBER OF THE ROD P O S I T I O N I N G  - 
S P E C I F I C A T I O N S  THAT I S  TO BE USED T H I S  ACCESS - 

- 
I X  (9) 

( I F . G T . 0 )  AFTER USING THE I X ( 8 )  S Z T .  - 
I X  ( 1 0 )  OPTIONS ON ROD P O S I T I O N I N G .  - 

-4- RECOVER ALL ROD AND FOLLOWER CONCENTRATIONS - 
FRO14 THE MEXT-TO-LATEST VERSION OF THE ZONE - 
DENSITY F I L E  'YNATDN' ( S E E  I X ( 1 1 )  AND IX(12)  - 
BELOW). I F  NEXT-TO-LATEST VERSION DOES NOT - 
E X I S T ,  USE! LATEST VERSION. - 

-3- RECOVER ALL ROD AND FOLLOWER CONCENTRATIONS - 
FRON THE LATEST VERSION OF F I L E  'XNATDN'. - 

-2 -  I N S E R T  R O D S  FVLLY A S  S P E C I F I E D  BY OPTION NSE - 
I N  THE F I L E  'RODSET'. - 

-1- WITHDRAW PODS FULLY AS S P E C I F I E D  BY OPTION NSE - 
I N  THE F I L E  'RODSET'. - 

(CDNT) 
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CD 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
c 11 
C N 
CN 
CN 
CN 
CN 
CN 
C a 
C N 
CN 
CN 
CN 
CN 
CN 
c N 
CN 
CN 
CD 
CD 
CD 
C 
CD I X ( l 1 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

0- AUTORATED PROCEDURE. - 
T I N E  INTO TEE CYCLE (TR) I S  OBTAINED PROM THE - 
DENSITY F I L E  "ZNATDN'. THEN THE FRACTION OF - 
FEH(L)  (ON 'RODSETT' F I L E )  TO F I S  FOUND, A N D  - 
THE CORRESPONDING L I S  THEN THE P O I N T  I N  THE - 

I F  THE T I J E  XX(l).GT.O ----- THE REFERENCE - 
EXPOSURE TIME IS F=TR/XX(l)  . THE NEAREST - 
HISTORY FOR ROD POSITIONING. IE. ,  THE - 
S P E C I F I C A T I O N S  NZI  (J ,L)  (ON 'RODSET' F I L E )  - 
ARE USED T O  P O S I T I O N  THE RODS.  NOTE THAT UITH - 
T H I S  OPTION, I T  I S  POSSIBLE THAT SOME POINTS - 
I N  THE HISTORY N A Y  BE SKIPPED. - 
I F  THE T I J E  XX(l).EQ.O ----- 01 THE F I R S T  - 
ACCESS OF RODMOD, THE CONTROL RODS ARE - 
POSITIONED AS S P E C I F I E D  AT POINT 1 I N  THE - 
HISTORY ( N Z I  ( J , L = l ) )  . THEN ON EACH SUBSEQUENT - 
ACCESS F3R WHICH T H I S  NUMBER I X ( l O ) = O ,  THE - 
POINT I N  THE HISTORY L I S  INCRERENTED BY 1. 
I F  L EXCEEDS THE NUMBER OF POINTS GIVEN (NCYD - 
ON 'RODSET') THE LAST POINT L-NCYD I S  REUSED. - 
T H I S  OPTI3N ASSURES THAT THE RODS ARE - 
POSITIONED AS S P E C I F I E D  FOR ALL POINTS I N  THE - 
HISTORY. I N  ORDER, WITH NO POINTS SKIPPED. - 
I F  THE CYZLE NURBER FROtl THE F I L E  'ZNATDN' I S  - 
GREATER THAN THE CYCLE NUMBER I N  THE PREVIOUS - 
RODllOD ACCESS, L I S  RESET TO 1. - 

L- POSITION R O D S  AS S P E C I F I E D  (AT T H I S  POINT L I N  - 
THE HISTORY) BY THE DATA ( N Z I ( J , L ) )  I N  THE - 
F I L E  'RODSET'. - 

OPTION TO I N S E P T  SHUT-DOWN (SAFETY) RODS. - - 
0- NO. - 
1- AFTER A N Y  OPTI3N IX( lO) .NE.O (ABOVE) H A S  BEEN - 

APPLIED,  INSERT SHOT-DOWN R O D S  U S I N G  SPECIAL - 
DATA PRESENT I N  THE P I L E  'RODSET'. I F  OPTION - 
I X  ( 1 0 )  "0, ONLY SHUT-DOWN RODS ARE INSERTED - 
AND NO OPF?ER PDSITIONING I S  DONE. WHEN T H I S  - 
OPTION I S  S P E C I F I E D ,  AFTER A N Y  POSITIONING I S  - 
DONE ( I X ( 1 0 )  .NE.O) A N D  BEFORE INSERTION OF - 
SHUT-DOWN RODS, A NEW VERSION OF THE ZONE - 
DENSITY F I L E  'YNATDN' IS WRITTEN. T H I S  I S  DONE - 
SO THAT RECOVERY O F  THE CONCENTRATIOMS PRIOR - 
TO INSERTION OF THE SHUT-DOWN RODS N A Y  BE DONE - 
ON THE NEXT OR A N Y  SUBSEQUENT ACCESS (SEE - 
I X ( 1 0 ) = - 4 ,  OR -3 ABOVE). - 
NORRALLY I T  IS NECESSARY TO SOLVE A NEUTRONICS - 
PROBLEM BEFORE A N D  AFTER SUCH INSERTION - 
WITHOUT OTHER ACTION (AS EXPOSURE) I N  BETWEEN - 
TO PRODUCE TWO VALUES OF THE MULTIPLICATION - 
FACTOR G I V I N G  DELTA-K FOR THE INSERTION. - 

2- SAME AS 1 BOT THE NEW VERSION OF 'YNATDN' IS - 
WRITTEN BEFORE A N Y  POSITIONING ( I X  (10) . N E , O )  - 
I S  DONE. - 

(ZONT) 
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OPTION ON S A V I F G  THE ZONE DENSITY INTERFACE F I L E  - 
'YNATDN' , ONLY I F  I X  ( 1 1 )  =O. 
-1- NO. - 

0- I F  NO F I L E  E X I S T S ,  CREATE I T  WITH D E N S I T I E S  - - 
- I X  (12) 

A) AFTER FULL ROD I N S E R T I O N  (IX(lO)=-Z) 
I F  S P E C I F I E D ,  OR - 

IF A F I L E  E X I S T S ,  NONE IS WRITTEN. - 
1- WRITE I T  AFTER FULL ROD I N S E R T I O N  ( I X ( 1 0 ) = - 2 ) .  - 
2- U R I T E  I T  AFTER A N Y  ROD P O S I T I O N I N G  - 

S P E C I F I C A T I O N .  - 
IX(13)  OPTION ON D E L E r I N G  l!HE LATEST VERSION OF THE ZONE - 

DENSITY F I L E  'YNATDN' A W E R  APPLYING S P E C I F I C A T I O N S , -  
PROVIDED I T  WAS NOT CREATED THIS ACCESS. - 

5 - E) RECOVERED FROM LATEST 'ZNATDN' F I L E .  

- 

- 0- NO. 
1- DELETE THE LATEST VERSION O F  'PNATDN' BUT - - ONLY I F  MORE THAN 1 VERSION E X I S T S .  - - BLACK ABSORBER OPTION FOR ROD ZDNES. - I X  ( 1 4 )  
0- NO. 
1- YES (GEHERALLY REQUIRED FOF THERMAL REACTORS - 

WITH RODS REPRESENTED E X P L I C I T L Y ) .  - - NORPIALLY THE LATEST VERSION OF 'GEODST' I S  
READ TO 3 B T A I N  THE BLACK ABSORBER ZONES AND - 
A NEW VERSION IS WRITTEN IF ONLY ONE E X I S T S ,  - 
OTHERWISE THE LATEST VERSION IS RE-WRITTEN. 
I F  I X ( 1 0 )  = - 4 ,  THE NEXT-TO-LATEST VERSION OF - 
'GEODST' IS READ TO OBTAIN THE BLACK ABSORBER - 
ZONES. 

BLACK ABSORBER CONDITIONS ARE HOVED WITH THE - 
INTERCHANGES. SOHE ROD ZONES N A Y  NOT BE BLACK - 
AND REVER BECOME BLACK IF ONLY THE ROD 

- 
- 

WUPN CONTROL ROD INTERCHANGES ARE APPLIED,  - 
- 

INTERCAANSE S P E C I F I C A T I O N S  ARE USED (NO - 
I N S E R T I O N  S P E C I F I C A T I O N S )  . WHEN I N S E R T I O N  - 
S P E C I F I C A T I O N S  A &  APPLIED,  ALL ZONES - 
ONLY FULLY E X P L X C I T  C-ONTROL ROD - 
CONTAININ; CONTROL ROD ARE'ASSIGNED THE BLACK - 
ABSORBER CONDITION, LIMITIETG A P P L I C A T I O N  TO - 
REPRESENr  ATION. - - 

a 
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CR 
c 
c 
C 
C 
CL 
C 
cw 
C 
CD 
C 
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CM** 
C 
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C 
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CD 
CD 
CD 
CD 
C 

EXPOSURE MODULE INSTRUCTIONS 

REFERENCE 0 2 / 0 1 / 7 9  ORNL-5180 
110 D I  FI ED 05 /O 1 /79 

EXPINS,  (XX(1)  ,I=1, l o o ) ,  ( I X ( C )  ,I=1,100) 

101*MULT + 100 

EXPOSURE MODULE DATA I D E N T I F I E R  (6HEXPINS)  

OPTION NOT 15PLEMENTED 
OPTION NOT RECOMHENDED 

EXPOS'JRE TIME S T E P  (DAYS) 
(A NEGATIVE TIME I S  USED FOR S P E C I A L  SITUATIONS)  

SHUTDOWN TIME S T E P  AFTER EXPOSURE (DAYS A!!' ZERO 
FLUX) 

THE RATIO OF EACH SHUTDOWN SUBSTEP TIME INTERVAL 
TO THAT OF THE PREVIOUS SUBSTEP (APPLICABLE 
ONLY I F  I X ( 7 )  .GT. 1) 
(DEFAULT TO 1 .0)  

RESERVED 

RESERVED - 
RELRTIVE POWER LEVEL (ALL REACTION RATES ARE - 

NULTIPLIED BY T H I S  FACTOR I F  NONZERO - PROPER - 
NORAALIZATION OF THE FLUX LEVEL BY THE NEUTRONICS - 

- 

CODE T O  EFFEES. SOYE POWER LEVEL I S  PRESUMED) - - 
RESERV!?D - 
RESERVED - - - 
RESERVED - 
WEIGHTING FACTOR FOR USE WITH TWO FLUX INTERFACE - c 

F I L E S  ( I F  I X ( 1 3 )  .Ea. -2) - - 
P H I ( U S E D )  = P B I ( L V )  * X X ( l O ) * ( P H I ( N T L V )  - P H I ( L V ) )  - 

WHERE P H I ( L O )  IS LATEST VERSION ( I N  TIME) FLUX - 
TIYE) FLUX - WHERE P H I  (NTLV) I S  NEXT-TO-LATEST VERSION ( I N  - 

(DEFAULT T O  0.5) - 
(EONT) 
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CD 
C 
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C 
CD 
CD 
C 
CD 
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CD 
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C 
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CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
C 
CD 
C 

xx ( 1 1 )  

xx ( 1 2 )  

X X  ( 1 3 )  

xx ( 1 4 )  

xx (15) 

X X  ( 1 6 )  

xx ( 1 7 )  

xx  ( 1 8 )  

xx (19) 

xx ( 2 0 )  

X X ( 2 1 )  

FLUENCE LOWER BOUND FOR F I R S T  ENERGY RAtlGE (EV) - - 
FLUENCE LOWER BOUND FOR SECOND ENERGY RANGE (EV) - 
CONVEFGENCE LEVEL FOR NATRIX EXPONENTIAL METHOD - 

(DEFAULT TO 1.OE-8) - 
L I N I T I N G  VALUE OF DIAGONAL TERM FOR UATRIK - 

EXPONENTIAL METHOD (EACH SUBSTEP I S  SUBDIVIDED - 
I N T O  AS M A N Y  I ' IBE  INCREEIENTS AS NEEDED TO REDUCE - 
THE LARGEST DIAGONAL TSRM TO T R I S  LEVEL) - 
(DEFAULT TO 1 2 . 0 )  T 

- 
- 

- 
MATRIX EXPONENTIAL TRANSFORU, FRACTION OF LARGEST - 

DIAGONAL TERB - 
(DEFAULT T O  0.5) - 
(DEFAOLT TO 1.OE-50) - 

MAGWITODE OF DIAGONAL TERR USED AS C R I T E R I A  FOR - 
APPLYING THE E Q U I L I B R I U M  APPROXIMATION TO A - 
NUCLIDE WITH THE MATRIX EXPONENTIAL METHOD - 
(DEFAULT TO 2 . 0 * X X ( 1 4 ) )  - 

WEIGHTING FACrOR FOR EXPOSURE NUCLIDE D E N S I T I E S  - 
WRITTEN O N  I1lI 'ERFACE F I L E  ( I F  I X ( 3 1 )  .NE. 0) - 
'ZNATDN' FOR ZONE CALCULATION - 
4PTATDN' FOR P O I N T  CALCULATION - 

N(WR1TTEN) = N(Y) + X X ( 1 8 ) * ( N ( S )  - N ( E ) )  - 
WHERE N ( E )  AFE D E N S I T I E S  AT END OF EXPOSURE - 
WHERE N ( S )  APE D E N S I T I E S  AT START O F  EXPOSURE - 

(DEFAULT TO 0.5) - 
AVERAGE GENERAI'ION RATE WEIGHTING FACTOR FOR - 

SOURCE TER?l - 
PRECURSOR DENSITY IS - 

- 
N I N I N U N  NUCLIDE DENSITY ALLOWED - 

- 

- 

- 

- 
- 

X X ( 1 9 ) * N ( T )  + (1.0 - X X ( 1 9 ) ) * N ( T + D T )  - 
(DEP4ULT TO 0.5) - - 

CONVERGEWCE C R I T E R I A  ON POWER LEVEL FOR CONTINUOUS - 
FUELING XODEL TO DISCONTINUE POWER LEVEL - 
I N I T I A L I Z A T I O N  P A S S E S  (APPLICABLE I F  I X ( 5 1 )  .GT. 0 - 
AND/OR IX ( 5 2 )  .GT. 0 AND I X ( 6 1 )  .GT. 1) - 
(DEFAULT TO 0 . 0 0 5 )  - - 

RESERVED - - 
(CONT) 
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xx  ( 2 2 )  

X X  ( 2 3 )  

X X  ( 2 4 )  

X X  (25) 

X X  (26) 

X X  (27) 

x x  ( 2 8 )  

xx (29) 
X X  (30) 

X X  (31-100) 

RESERVED 

RESERVED 

RESERVED 

REFERENCE TEMPERATURE (DEGREES C) O F  THE 
NEXT-TO-LATEST VERSION 'GRUPXS' C R O S S  S E C T I O N  
I N T E R F A C E  F I L E  

REFERENCE TENPERATUEE (DEGREES C) O F  THE 
LATEST VERSI3N 'GRUPXS'  CROSS S E C T I O N  I N T E R F A C E  
F I L E  

CORRELATION PARAMETER FOR THE ARCTANGENT 
DEPENDENCE OF CROSS S E C T I O N S  ON ZONE 
TEMPERATURES (LINEAR CORRELATION I F  0.0) 

RESERVED 

RESERVED 

RESERVED 

CORE RESIDENCE T I M E  (DAYS) FOR EACH ZONE PATH 
FOLLOWED BY THE CORE RESIDENCE T I N E  (DAYS) FOR 
EACH SUBZONE PATH ( I F  ANY)  - S E E  IX(51) 
(DEFAULT TO X X  (1 ) )  

USUAL VALUES OF SOME OF THE PARAMETERS ARE SHOWN HERE I N  ( 

I X  (1) RESERVED 

I X  ( 2 )  CONDENSED E D I T  OPTION 
0- YES 
1- NO 

I X  (3)  DEBUG E D I T  OPTION (0) 
0- NO S P E C I A L  E D I T S  
1- C R O S S  REFERENCE TABLES, EXPOSURE DATA, 

CHECK A N D  E D I T  DATA FROM 'EXPOSE '  I N T E R F A C E  
F I L E ,  A N D  E D I T  I N T E R F A C E  F I L E  PARAMETERS 

2- HIGHER LEVEL DATA E D I T  
3- P L U S  STARTING NUCLIDE D E N S I T I E S  
4- P L U S  I N T E R n E D I A T E  LEVEL DATA 
5-  P L U S  S T A R T I N S  REACTION RATES 
6- P L U S  ALL E D I T  O P T I O N S  ARE TURNED ON 
7- P L U S  HATRIX EXPONENTIAL AND AVERAGE GENERATION 

8- P L U S  ADDITIQNAL MATRIX EXPONENTIAL DEBUG EDITS 
RATE DEBUG E D I T S  

NOTE- USE OF 6,7, O R  8 WILL PRODUCE REAMS OF PAPER 

(C3NT) 
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CD I X ( U )  
C 
CD IX(5) 
CD 
CD 
CD 
CD 
CD 
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C ?I 
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C N 
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CN 
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CD I X ( 6 )  
CD 
CD 
CD 
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C ?7 
C 
CN 
C 
CD I X ( 7 )  
CD 
CD 
CD 
C 
CN 
C 
CD I X ( 8 )  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD I X ( 9 )  
CD 
CD 
CD 
CD 
CD 

ctr 

RESERVED 

OPTION ON BRSIC CHAIN EQUATION SOLUTION HETHOD 
(CONSISTENT CHAIN DATA IUST BE PRESENT ON 

INTERFACE F I L E  ' EXPOSE') 
0- NATRIX EXPO?lENTIAL 
1- E X P L I C I T  C H A I N  
2- AVERAGE GENERATION RATE 
3- MATRIX EXP3NENTIAL (NO COUPLING) 
5- AVERaGE GENERATION RATE (NO COUPLING) 

( I F  I T ( 5 )  .EQ. 0 A N D  NMATXE('EXP0SE') .EQ. 0 A N D  
LBEXCH( 'EXP0SE' )  .GT. 0. DEFAULT TO 1 )  

( I F  I X ( 5 )  . E a .  2 A N D  NflATXZ( 'EXP0SE')  .EQ. 0 A N D  
LBEXCH('EXP0SE')  .GT. 0, DEFAULT TO 1) 

(IF I X ( 5 )  .FQ. 1 A N D  LBEXCH('EXP0SE')  .EQ. 0 A N D  
NflATXE( 'EXP0SE')  .GT. 0, DEFAULT TO 0) 

NUEBPIR OF SUBSTEP -EXPOSURE INTERVALS 
I X ( 6 )  .GT. 1 IS MORMALLY USED ONLY WHEN THE FLUX 

(DEFAULT TO 1 I F  XK(1)  .NE. 0.0) 
LEVEL I S  TO BE ADJUSTED (SEE I X  ( 1 2 ) )  

EXPOSURE NOT CALCULATED IF XX(1) .EQ. 0.0 

FOR CONTINUOUS FUELING MODEL S E T  I X  (6) .EO. 1 

NUflBER OF SUBSTEP SHUTDOWN INTERVALS 
I X  ( 7 )  .GT. 1 I S  NORHALLY USED ONLY TO PRODUCE 

(DEFAULT TO 1 I F  X X ( 2 )  .GT. 0.0) 
E D I T S  AT POINTS ALOMG SHUTDOWN STEP 

SHUTDOWN NOT CALCULATED I F  XX(2)  .LE. 0.0 

OPTION 011 VERSION OF NUCLIDE D E N S I T I E S  AT START 
'ZNATDN' FOR ZONE CALCULATION 
'PTATDN' FOR POINT CALCULATION ( I F  NOT AVAILABLE 

D E N S I T I E S  WILL BE EXTRACTED PROn I N I T I A L  ZONE 
D E N S I T I E S )  

-1- USE VERSION WITH THE SAUE T I U E  AS THE ZONE 
FLUX FILE 

0- USE LATEST VERSION (USUAL) 
1- USE NEXT-P3-LATEST VERSION I F  I T  E X I S T S  

OPTION TO ICCOUNT FDR THE DEPENDENCE OF THE 
CROSS SECTIONS O N  TEE LOCAL TERPERATURE. REQUIRES 
TU0 'GRUPXS' F I L E S ,  A 'ZNTEYP' F I L E .  AND REFERENCE - 
TERPTRATURES (SEE X X ( 2 5 )  ,XX(26)  . A N 5  X X ( 2 7 )  - - 0- NO 
1- PES - 
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C 
CD I X ( 1 6 )  
C 
CD I X ( 1 7 )  
C 
CD I X ( 1 8 )  
CD 
CD 
Cz) 
CD 
CD 
C 
CN 
CN 
C 

RESERVED 

NQnBER OF S U B D I V I S I 3 M S  O F  EACH S U B S T E P  FOR THE 
AVERAGE GENERATION RATZ flE?HOD (IF ZERO, THE 
CHOICE IS AUT3MATED) 

OPTIOR ON PORER RENOR MALIZATION (SUBSTEPS)  
0- ATTENPT TD S A T I S I F Y  DESIRED POWER LEVEL BY 

ADJUSTING FLUX LEVEL AT ?HE START OF EACH 
SUBSTEP AFTER THE F I R S T  

1- DO NOT ADJUST THE FLUX LEVEL 
2- NORHALIZE ro THE INITIAL P O U E R  LEVEL AT THE 

START OP EACH SUBSTEP 

OPTION ON FLUX VALUES 
'RZFLUX' FOR ZONE CALCULATION 
'RTFLUX' FOR P O I N T  CALCULATION ( I F  I X ( 7 3 )  .EQ. 1) 
' RZFLUX' (HODIPIED)  FOR POINT CALCULATION 

-2- WEIGHT LATEST VERSION AND NEXT-TO-LATEST 

-1- USE A L1NEP.R FLUX APPBOXIMArION WITH T I f l E  PRO3 

(IF I X ( 7 3 )  .EQ. 2) 

VERSION (SEE XX (10)  ) 

THZ NEXT-YO-LATEST VERSION F I L E  TO THE LATEST 
VERSION F I L E  (IF ONLY ONE EXISTS,  USE I T )  

0- USE L A T E S r  VERSION (USUAL) 
1- USE NEXT-T3-LATEST VERSION I F  I T  E X I S T S  

OPTION ON ZONE( SUBZONE) NUCLIDE DENSITY E D I T S  
(EXPOSURE) 
0- NONE 
1- END OF EXP3St lRE S T E P  
2- END OF EACH EXPOSURE SOBSTEP 

RESERVED 

RESERVED 

RESERVED 

OPTION ON SECONDARY ENERGY D E P O S I T I O N  E D I T S  
a- N O N E  
1- DECAY ENERGY RELEASE ONLY 
2- F I S S I O N  ENERGY PELEASE ONLY 
3- CAPTURE ENERGY RELEASE ONLY 
4- DECAY + F I S S I O N  + CAPTURE ENERGY RELEASE 

I F  .GT. 0 ,  E D I T S  BY ZONE A N D  SUBZONE 
IF .LF.  0, E D I T  TOTALS ONLY 

(CDNT) 
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CD I X ( 1 9 )  
C 
CD I X ( 2 0 )  
CD 
CD 
CD 
CD 
C 
CD I X ( 2 1 )  
CD 
CD 
CD 
CD 
C 
CD I X ( 2 2 )  
C 
CD I X ( 2 3 )  
C 
CD I X ( 2 4 )  
C 
CD IX(25)  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
c Fl 
C 
CN 
CN 
CN 
c F1 
1 

L 

CD I X ( 2 6 )  
CD 
CD 
CD 
CD 
CD 
C 
CD I X ( 2 7 )  
CD 
CD 
CD 
CD 
CD 

- RESTRVED 

OPTION ON ZOWE (SUBZONE) NUCLIDE DENSITY E D I T S  
- 
0 - (SHUTDOUN) - - - - 

0-  NONE 
1- END OF SHUTDOWN S T E P  
2- END OF EAZH SHUTDOUN SVBSTEP 

S P E C I A L  NUCLIDE 
ZONE PROBLEH 

-1- COLUMN EDIT 
0- NORUAL EDIT 
1- COLUHN E D I T  

RESERVED 

RESERVED 

RESERVED 

DENSITY E D I T  OPTION FOR A S I N G L E  

I N  O P E 1 5 . 6  FORMAT 

I N  1 P E 1 5 . 6  FORMAT 

- - - - - - 

OPTIQW ON WRITING EXPOSURE HISTORY INTERFACE F I L E  - - 'EXPOHT' FOR b!ORMAL EXPOSURE 
' C F H I S T '  FOR ZCNTINUOUS FUELING EXPOSURE 
(FLUYNCE AND REACTION RATE TYPE DATA) 
0- DO VOT WRITE 
1- YES - S A V E  LATEST A N D  NEXT-TO-LATEST DATA 
2- YES - SAVE ALL DATA 
3- YES - SAVE LATEST DATA ONLY 
4- YES - START OVER 

- - - - - - - AGAIN - - IF .GT. 0, NO E D I T  
I F  . I T .  0, E D I T S  OF CUMULATIVE DATA BY ZONE A N D  - - - SOPZONE 

OPTIOYS I X ( 2 6 )  , I X ( 2 7 )  , X X ( l l ) *  A N D  XX(12)  APPLY ONLY - - WHEN F I L E  I S  I N I T I A L L Y  WRITTEN 
T I F  THE F I L E  E X I S T S  THE OPTIONS S P E C I F I E D  - 
0 

ON THE F I L E  ARE USED 

- - FLUEMCE DATA T3 BE SAVED 011 EXPOSURE HISTORY 

- INTERFACE F I L E  
0- NONE 
1- TOTAL FLUENCE (AND FIRST A N D  SECOND - - FLUENCE RANGES I F  X X ( l 1 )  

PROPERLY DEFINED) 
A N D  X X ( 1 2 )  ARE - - 

REACTION RATE TYPE DATA TO BE SAVED ON EXPOSURE - - HISTORY INTERFACE F I L E  
0- NONE 
1- F I S S I O N S  A N D  EXPOSURE 
2- PLUS ENERGY 
3- PLUS UNDEFINED 

- - - - 
(C3NT) 
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C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
co 
CD 
CD 
C0 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 

I1 (28) OPTIOU TO EDIT EXPOSURE STEP LVGRAGE ZONE(SUB20Brr) 
POWER DENSITIES 

1- YES 
0- no 

111 (29) OPTION TO WRIrE IWTERPACE PILE *Zt?POYD' WITH 
FX?OSURE STEP AVERAGE ZOME(SDB~0NE) POWER 
D 8 J S I T I t S  
0- DO ROT WRIrE 
1- URPLICE THE LATEST VEBSfOW OP A N  OLD FILE, 

2- OUITE IIEW FILE 
IF NONE EXISTS U R I T t  1BW ? I L E  

OPTIOU OW NUCLIDE DENSITY n L E  WBZTIWG 
'ZWATDU* ma ZOHE CLLCULATJOB 

1- WRITE MEW rxtr SITU IUD or BXPOSOBB DBBSITIES 

11 (Ma) 
'PtATDW' ?OB POINT CALCULITXOW 
0- S R I T E  OVBR LATEST BXISTING P I L E  WITH EllD OF 

2- B R I T 8  OVES LATtST CXISTIHG P I L E  SIrR EWD O? 

3- WRITE N E 1  P I L E  SITU EIlD OF SHUTDOUN D t l l S I T I B S  
8- WRITE O I t R  LATEST EXZSTflG PILE WITU t N D  OF 

EXPOSPRI O l l l S I T I t S  A H 0  PRIPE YEW F I L E  WfTa 
END 01 SUUTDOWN DENSITIES 

L N D  WRITE YES F I L t  U I t W  tWD OP SRDTDOUll 
DENSITIES 

EIPOSVBB b E W S I ? I t S  

SUPTOOOM OtBSIZI3S 

5- URXTE ntw rxtz WITH m OF BXPOSURE D ~ S I T I B S  

OPTION TO WRIrC PEIGHTED &VBBAGB EXPOSURE DENSITIRS - 
(SZE XX[18) )  
~ Z N A T D N '  POI ionB CALCOLATIOB - 
@ PTLTDN' FOB POI H2 C1LCUL1TSOI - 

-1- REPORT NORIIAL END OF EXPOSORZ TINE - 
- I1 ( 3 0  

0- 10 
1- REPORT UEIORTED TIHE 

' EXPOS B ' 
0- YO 
1- Y t S  

REACTION RIrES 
0- NO 
1- YE5 

I X  (32) OPTION TO CHECK l i N D  EDIT  DRTA P R O f l  INTtU?ACB P I b E  

I X  (33) OPTION TO E D I r  I N I T I A L  ZONE (SUBZOHE) S P E C I F I C  
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k 

CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
C 

IX(3I) 

I X  (35) 

IS  (36) 

I X  (37) 

CD** IX(38) 
CD* * 
CD** 
CD** 
CD* * 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 

1% (39) 

I X  (46) 

I X  (41) 

I X  (42) 

OPTION TO B D I F  INI?I&L 2018 (SUBZONE) S O ~ ~ ? ~ C  - 
FBRCTION RATE! PO01 l X S S I O N  I1 YIELD lMTA .. 
ENERGY R A UGES .. 
0- NO 0 

1- YES 0 

0 

OPTION TO E D I F  I l l I T I k L  ZONE(SUB2ONU) t d c L t D 8  .. 
D E N S I T f E S  .. 
0- NO 
1- YES - 

0 

OPTION TO FORCE CALCULATION INTO 1/0 ilODL (IIORIIALLY 
DETERNINED Br CODE BASED 01 REUORY & ? k I U B L E I  0 

0- NO (AUTOMAFED) 0 

1- YES - 
OPTION TO I N C R E I S E  STORAGE FOR COUPLING T B R I S  - 

FOR MTRXX EXPONENTIAL HETUOD (2l THE EVEUT - 
- 

STOP 9321 OCCURS) 
(DEFAULT - NUFIBER OF NUCLIDES I N  EXPOSURE DATA) - 

O P T 1 0 3  TO SOLVE THE TRANSPOSE OF THE RATRXX FOR - 
THE MATRIX EXPONENTIAL NETHOD (THXS I S  1 SPECIAL - 
FELTORB - NOT APPLICABLE TO A REACTOR CtLCOLAT10N)-  

0- NO - 
1- res 

MATRIX EXPONENTIAL EQUILIBRIUN OPTION - 
0-  DEPAULT, SAUE AS 1 - 
1- APPLY EQOILIBRIUN ASSUHPTIOI TO H I G H  LOSS - 

NIJCLIDES - 
2- DO NOT APPLY EQUILIBRIUN ASSUHPTXO# (REQUIRED - 

FOR HIGH ACCURACY (BEWCINARKING) BUT I S  - 
EXPENSIVE I N  T E R l S  OF RUNNING T I l E )  - 

nAT9XX EXPONENTIAL FORHULATION OPTION - 
0- DEPAULT, SANE AS 4 - 
1- NO TRANSFORHATION, ONE TERU - 
2- TRANSFOBMATION8 ONE TERn - 
4- TRANSPORflATfON, TWO T E R l  - 

.. 

- - 

- 

3- NO TRANSPDRHATION8 TWO TERn .. 
UATRfX EXPOkIENrfAL REFERENCE NURBBR OF TERRS 

I N  EXPANSION 
(DEFAULT TO 60)  - - 

NIJHBER OF SUBDIVISIONS OF EACH SUBSTEP FOR TRE - 
- nATRfX EXPONENTIAL NETHOD ( I F  ZERO, THE CffOfCB 

IS AOTONATED) 
a 

(CONT) 
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CD I X ( 4 3 )  
CD 
CD 
C 
CD 
CD 
C 
CD I X ( 4 4 )  
C 
CD 1 x 1 4 5 )  
CD 
CD 
CD 
C 
CD f X ( 4 6 )  
C 
CD I X ( 4 7 )  
C 

C 
CD TX(f49)  
CD 
CD 
CD 
CD 
C 
CD IX(50)  
C 
CD IX(s1) 
CD 
CD 
C 
CN 
CN 
C 
C ?I 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
c 11 
CN 
CN 

CD I X ( 4 8 )  

UPPER BOUND ON NUMBER OF S U B D I V I S I O N S  OF EACH 
SUBSTEP FOR THE MATPIX EXPOl!ENl'IAL NETHOD. 
( I F  I X ( 3 9 )  . E Q .  2 A N D  THE NUHBER OF S U B D I V I S I O N S  
COYPUTED BY THE CODE EXCEEDS I X ( 4 3 )  THEN THE 
EQUILIBRIUM ASSUMPTION WILL BE USED) 
(DEFAULT TO 10000)  

RESERVED 

E X P L I C I T  CHAIN MISSING NUCLIDE OPTION (0)  
0- TREAT SUBCHAINS 
1- TREAT F I R S T  SURCHAIN ONLY 
2- SKIP CHAIN 

RFSFRVED 

RESERVED 

RESERVED 

OPTION TO ALLOD EXPOSURE WITH ZERO FLUX AND/OR 
ZERO ZONE VOLUME 
0- DO NOT TREAT THE ZONE(SUBZ0NE) 
1- ALLOW (FOR TREATING OUT-OF-CORE DECAY I N  

FALSE ZONES (SUBZOXES)) 

RESERVED 

FALSE ZONE NUBBER CONTAINING FEED MATERIAL 
CO?~POSITION F O R  ZONE PATHS (OR THE FIRST I N  A 
SEQUENCE OF FALSE ZONE NUllBERS I F  I X ( 5 7 )  .EQ. 1) 

I F  I X ( 5 1 )  .GT. 0 A N D / O R  IX(5.2) .GT. 0 THE STEADY STATE, 
CONTINUOUS FUELING MODEL I S  TO BE APPLIED. 

T H I S  ZONE IS THE FEED BOX (OR THE F I R S T  OF A S E T  OF B0XES)-  
RHERE PEED NkTERIAL FOR EACH FLOW PATH ORIGINATES. - 
THESE A R E  FILSE PONES WHICH MUST BE WITHIN THE D A T A  - 
DESCRIPTION O F  THE PROBLEH, THAT ARE NOT ASSIGNED - 
T O  GEOflETRIC LOCATIONS FOR THE NEUTRONICS CALCULATION (THE- 
FLUX WILL NOT BE CALCULATED), A N D  HAVE ASSIGNED NUMBERS - 
LESS THAN THE fiAXItlJpl ZOYE NUZBER I N  THS PROBLEB I F  

THE NUCLIDE D E N S I T I E S  ALONG ti FLOW PATH CALCULATED I N  - 
P H I S  MODEL DEPE?lD ONLY ON THE FEED MATESIAL, THE - 
NEUTRON FLUX, A N D  THE RESXDENCE TIf lE ,  SO ALL MATERIALS 
I N  THESE Z O I E S  INCLUDING STRUCTUP.E, I'l3DERATOR, ETC. - 
!!US? BE GIVEN I N  THE FEED BOX ZOFTE (ZONES).  I F  THE - 
D E N S I T I E S  OF THE NUCLIDES REPRESENTING STRUCTURAL 
FiATERIAL WERE NOT S P E C I F I E D  FOR THE FEED BOX (OR BOXES),  - 
NONE WOULD APPPAR I N  THE REACTOR AFTER THE EXPOSURE - 
CALCULATION EVEN TH3UGH VALUES WERE ASSIGNED I N I T I A L L Y .  - 

THE 'DVENTR' SPECIAL INPUT PROCESSOR IS USED. J -  

(C3NT) 
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x 

CY 
CN 
CN 
c PI 
CN 
CN 
CN 
CN 
c PI 
CN 
CN 
CN 
c ?I 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 

FOR S O Y E  S I N P L E  S I T U l T I O N S  I T  I S  P O S S I B L E  TO SEPARATE - 
OUT SELECTED NATERIALS USING THE SUBZONE REPRESENTATION - 
(THOSE HATERIALS ACZOUNTED FOR WOULD NOT BE ASSIGNED - 
CONCENTFATIONS I N  THE FEED B O X ( E S ) ) .  I T  I S  DESIPABLE - 
TO CARRY AT LEAST ONE NON-DEPLETING NUCLIDE CONCENTRATION - 
ATONG THY PATHS TO PROVIDE A MASS BALANCE CHECK. - 
NATERIAL ENTERING A ZONE I S  THAT LEAVING THE PREVIOUS 
ZQNB ALONG A PATH, K H I L Z  THE AVERAGE BETWEEN ENTERING 
ABD LEAVIVG NUCLIDE D E N S I T I E S  I t 1  EACH ZONE ARE WRITTEN - 
I N  THE NEB NUCLIDE D f N S I T Y  F I L E  'ZNATDN' FOR USE BY 

THE S P E C I A L  INPWT DATA FOR T H I S  MODEL ARE THE RESIDENCE - 

- - 

T H E  NEUTRONICS CODE r o  ESTINATE THE F L U X  DISTRIBUTION. - 
r I A E S  ALONG FLOW PATHS ( X X ( 3 1 )  UP T O  X X ( 1 0 0 ) )  , - 
x x  (20) , 1 x ( 4 9 )  , IX (51 )  , r x  (521, 1 x ( s 3 )  , I X ( S ~ )  , r x ( s s )  , - 
A N D  r x ( 6 z ) .  THE EXPDSURE T I N E  x x ( 1 )  MUST BE - I X  ( 5 6 )  , IX(57) , I X  (58)  , I X  (59) , I X  ( 6 0 )  , I X ( 6 1 )  , 
S P E C I F I E D  - I T  WILL BE USED FOR RECORD KEEPING A N D  I T  - 
WILL BE USED FOR EXP3SURE OF A N Y  ZONES NOT I N  THE FLOW - 
PATHS, EXCLUDING THE FEED BOX ZONE(S)  , AS MIGHT BE USED - 
TO REPRESENT A F IXED BLANKET, AND THE F I N A L  NUCLIDE - 
D E N S I T I E S  I N  THESE Z3NES WILL BE PLACED I N  THE NEW - 
NUCLIDE DENSITY F I L E  (WHICH REQUIRES ACTION TO BE TAKEN - 
T O  PREVENT CONTINUIN; BUILDUP FROM EXPOSURE I N  A N  
I T E R AT1 ON PRO C ES S . 
Q U I T E  GENERALLY A N  I T E R A T I O N  PROCESS I S  NECESSARY 

D I S T R I B U T I O N  WHICA DEPENDS ON THE NUCLIDE D E N S I T I E S  
AFTER EXPOSrJRE, TAE ZO!IPOSITION I N  THE FEED BOX(ES)  MUST - 
BE ALTERED TO EFFECT A C R I T I C A L  STATE, A N D  THE I T E R A T I V E  - 
PROCPSS MUST CONVERZE TO A SOLUTION FOR RELIABLE 
ANALYSIS. I F  THE FEED BOX COMPOSITIONS ARE NOT ALTERED, - 
A PSEUDO STEADY STAl'E CONDITION RESULTS FOR A REACTOR 
WHICH I S  NOT J U S T  C R I T I C A L .  A CAPABILITY E X I S T S  TO 
EFFECT THE C R I T I C A L  STATE BY APPLYING THE C R I T I C A L I T Y  
SEARCH OPTION WHEN THE NEUTRONICS PROBLEN I S  SOLVED. 
MATERIALS I N  THE PEACTOR MUST BE CHANGED AS WELL AS THE - 
CONTENTS OF THE FEED BOXES. APTEF EXPOSURE THE REACTOR - 
CONTENTS DEPEND ON T 3 E  FEED, SO THE FEED MUST BE 

NEUTRONICS CALCULATION WILL NOT CHANGE THE CURRENT - 
ESTIMATE OF THE REACTOR C3NTElITS S I N C E  THE FEED BOX 
L I E S  OUTSIDE O F  THE PEACTOR A N D  THE NEUTRONICS SEARCH 

MORE THAN ONE PASS M A Y  BE NADE THROUGH THE REACTOR. 

NOT I N  THE ACTUAL GEOYETFY ( I X  (49 )  MUST BE S E T  .EQ. 1 ) .  - 
NOTE THAT THE ASSIGNHENT OF ZONES A N D  SUBZONES TO THE - 
GEOnETRY NUST START WITH 1 FOR LOCATIONS RECEIVING 
FEED AND INDEX UP AL3NG FLOW PATHS. 
ONLY ONE EXPOSURE SUBSTZP M A Y  BE REQUESTED FOR T H I S  .. 
0 P T I O  N. 

- - - 
(NEUTRONICS, EXPOSURE) TO E S T A B L I S H  A NEUTRON FLUX - - 

- 
- - 
- 
- 

DETERflINED (CHANGINZ ONLY THE FEED D U R I H G  A - 
- - 

PROBLEM COULD NOT CONVERGE). - 
HOLD-UP OUT-OF-COR3 FAY BE ALLOWED WITH FALSE ZONES - - 

- 
- 

(E 3 BT ) 
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C 
CN 
C 
CN 
CN 
CN 
CY 
CN 
c w 
CY 
C Y  
C 
CD I X ( 5 2 )  
CD 
CD 
C 
CD IX(53) 
C 
CN 
CN 
C 
CD I X ( 5 4 )  
C 
CN 
CN 
CN 
C 
CD IX(55) 
C 
CD IX(56)  
C 
CD IX(57) 
CD 
CD 
CD 
CD 
C 
CD IX(58) 
CD 
CD 
co 
CD 
C 
CD XX(59) 
C 
CD IX(60) 
C 

CONSTRAINTS ON xNeur: 
I X  (51) .LE. NUNBER OF ZONES 
IX(SI)+IX(53)-1 .LE, NUMBER OF ZONES I F  IX(57) .EQ.  
IX(52) .LE. NUNPER OF ZONES 
IX(52)*IX(S4)-1 O L E O  !IUIIBER OF ZONES I F  I X ( S 8 )  .EQ. 
I X ( 5 5 ) * I X ( 5 3 )  .LE. U I N ( I X ( 5 1 )  e I X ( 5 2 )  eNE.0) - 1 
I X  (56) * f X  (54) . L E .  NUMBER OF SUBZONES 
I X ( 5 3 ) + I X ( f 4 1  .LE. 70 

STOP WILL OCCUR XF CONSTRAINTS ARE EXCEEDED 

FALSE ZONE NUllBPR CONTAIEING FEED HATERIAL 
CO7POSITIOR FOR SUBZONE PATHS (OR THE F I R S T  I N  A 
SEQUENCE OF FALSE ZONE NUMBERS I3 I X ( 5 8 )  .EQ. 1) 

NUMBER OF ZONE PATHS THROUGH THE REACTOR 

THE FIRST ZONE I N  THE FSRST ZONE PATH IS ZONE 
NUNBER 1, A N D  THE PATH FOLLOWS UP THE NUHBERS 

NUUBER OF SUBZONE PATHS THROUGH THE REACTOR 

TBE F I R S T  SUBZONE IN THE F I R S T  SUBZONE PATH IS 
SUBZONE NUHBEP l e  AND THE PATH FOLLOWS UP THE 
NUHB ER S 

N U M B k R  OF ZONES ALONG EACH ZONE PATH 

NUMBER OF SUBZ3NES ALONG EhCH SUBZONE PATH 

OPTION ON ZDNE FEED EATERIAL 
0-  USE ZONE IK(51) AS PEED FOR ALL ZONE PATHS 
1- USE ZONES IX(51) THROUGH I X ( S 1 )  tIX(53)-1 

AS FEED F3R EACH ZONE PATH ( A  DIFFERENT ZONE 
FOR EACH ZONE PATH) 

OPTION ON SUBZ3NE FEPD MATERIAL 
0-  USE ZONE IX(52)  AS PEED FOR ALL SUBZONE PATHS 
1- USE ZONES I X ( 5 2 )  THROUGH I X ( S 2 )  + I X ( S Q ) - l  

AS PEED P3R EACH SUBZONE PATH (A DIFFERENT 
ZONE FOR EACH SUBZONE PATH) 

RESERVED 

RESERVED 

(C3NT) 
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CD 
CD 
CD 
C 
CN 
CN 
CN 
CN 
CY 
C 
CD+ 
CD* 
CD* 
CD* 
CD* 
C9* 
CD* 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
CD 
CD 
CD 
C b  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

I X  (61) 

I X  ( 6 2 )  

I X ( 6 3 )  

I X  (64) 

I X  ( 6 s )  

I X  (66) 

I X  (67) 

I X  (68) 

I X  (69) 

I X  (70) 

I X ( 7 1 )  

I X  ( 7 2 )  

I X  (73) 

NUMBER OF PASSES TO ESTABLISH P3WER LEVEL REPORTED 
BY THE NEUTR3NICS CALCULATION 
(DEFAULT TO 1) 

THE CALCULATION I S  D3NE TRIS M A N Y  T I N E S  (OR UNTIL THE 
CONVERGENCE CRITERIA (SEE X X ( 2 0 ) )  I S  S A T I S F I E D )  WITH 
THE FLUX LEVEL ADJUSTED AFTER EACH PASS WHICH IRPROVES 
rRE POWFR LEVEL A N D  R A Y  ACCELERATE THE CONVERGENCE RATE 
OF A USUAL FEED SEARCH ITERATION PROCEDURE. 

OPTION TO WRITE INTERFACE F I L E  ' QNATDN' WITH 
DISCHARGE DENSITIES (FOR CONTINUOUS FUELING NODEL 
ONLY) 
0- DO NOT WRIPE 
1- REPLACE THE LATEST VERSION OF A N  OLD F I L E ,  

2- WRITE NEW F I L E  
I P  NONE E X I S T S  WRITE NEW F I L E  

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

RESERVED 

R ESER OED 

RESERVED 

OPTION TO PERFORM AUXILIARY POINT CALCULATION 
OVER SELECTBD ZONES 
0- NO 
1- YES - THE ZONE NUMBERS S P E C I F I E D  I N  

I X ( 8 4 ) - I X ( 9 3 ) ,  I A X I M U N  OF 10,  ARE TREATED I F  
THE POINT NUCLIDE DENSITY F I L E  ' PTATDN' DOES 
NOT EXIST; I F  T H I S  F I L E  E X I S T S  THE REFERENCE 
DATA I N  THE F I L E  IS USED TO CONTINUE THE 
CALCULATION FOR THE SANE ZONES TREATED 
PREVIOUSLY. F I L E  'GEODST' IS ACCESSED FOR 
IDENTIFYING LOCATIONS OF P O I N T S  IN THE ZONES 
A N D  POINT FLUX VALUES ARE OBTAINED FROM F I L E  
' RTFLUX '. 

(C3NT) 
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2- YES - THE REFERENCE DATA I S  I N I T I A L L Y  TAKEN - 

P O I N T  FLUX VALUES ARE ALWAYS USED FROM T H I S  

AGREE WfPH A N  E X I S T I N G  'PTATDN' F I L E  THE 

FROM THE F I L E  'RZFLUX' (MODIFIED)  AND THE 

F I L E  (AS NADE AVAILABLE FROM A COMPATIBLE 
NEUTRONICS CODE).  IF THE P O I N T S  DO NOT 

CALCULATION WILL NOT BE DONE. 

- - - - 
.. - - 

I N  A N  ATTEIIPT P o  PARALLEL THE Z O N E  CALCULATION 

OPTIONS X X ( 6 ) ,  X X ( l O ) ,  X X ( l 8 ) .  I X ( 8 ) .  I X ( 1 2 ) ,  

- 
- - I X ( 1 3 ) ,  I X ( 3 0 ) ,  A K D  I X ( 3 1 )  APPLY T O  BOTH ZONE 

A N D  P O I N T  CALCULATIONS - - - THE PROCEDURE SHOULD N A I N T A I N  A S E T  O F  P O I N T  
D E N S I T I E S  CONSISTENT WITH THE ZONE D E N S I T I E S  
BUT CAN NOT IZCOUNT FOR EXTEPNAL CHANGES I N  

- 
THE ZONE D E N S I T I E S  (FROM A NEUTRONICS SEARCH, 
OR AFTER REFYELING, OR R E P O S I T I O N I N G ,  FOR EXAXPLE) - 1 

- 

NOT DONE I F  I X ( 5 1 )  -GT. 0 OR I X ( 5 2 )  -GT. 0 

OPTION ON POINT NUCLIDE DENSITY E D I T S  (EXPOSURE) 

OPTION ON P O I N P  NUCLIDE DENSITY E D I T S  (SHUTDOWN) 

- - 
0- NONE 

2- END O F  EACH EXPOSURE SUBSTEP 

0- NONE 

2- END OF EAZA SHUTDOWN SUBSTEP 

1 -  END OF EXPOSURE S T E P  

- 
- - 
- - 

1- END OF SHOPDOWN S T E P  

- 
- - 

OPTION TO E D I T  I N I T I A L  P O I N T  S P E C I F I C  REACTION 

- 
RATES - 
0- NO - 
1- YES - - OPTION TO E D I T  I N I T I A L  POI?lT S P E C I F I C  REACTION 
RATE FOR F I S S I O N  I N  Y I E L D  DATA ENERGY RANGES 
0- NO 

- 
- 1- YES 

OPTION TO E D I T  I N I T I A L  P O I N T  NUCLIDE DENSIT ' IES  
0 -  NO 

I - - - 1- YES -. 
(EONT) 
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I X  (79) DEBOG E D I T  O P P I O N  FOR P O I N T  CALCOLATfOl 
(ra ADDITION ro  THOSE REQUESTED WITH I X ( 3 ) )  
0- NONE 
1-  I I I N I X A L  E D I T S  
2- PLUS FLUX INFORMATION 
3- PLUS V O L U E E  INFORFIATION 

2 , 3  Y A Y  I N C R E A S E  STORAGE REQUIREMENTS FOR 
I X ( 7 3 )  .Ea. 1 

IX (80)  R E S E R V E D  

I X  (81)  R E S E R V E D  

I X  (82) 3 E S E R V E D  

I X  (83)  R E S E R V E D  

IX (84-93) UP TO 10 Z O N E  NUYBERS S P E C I F Y I N G  THE L O C A T I O N S  
T H E  P O I N T  C A L C U L A T I O N  I S  TO B E  DONE 
(IF I X ( 7 3 )  .ED. 1) 
IF T B E R F  ARE LESS THAN 10 E N T R I E S  T H E  FIRST 
TERMINATES THE L I S T  OF ZONE N O M B E R S  

I X  (94-  1 @ 3 )  R E S E R V E D  

%- 

a 
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P E R T U P ~ T I O N  OODULE INSTRUCTXONS 

PERINS, ( X X ( 1 )  , f n l ,  1 0 0 )  ( I X ( 1 )  .1*1,100) 

lOl* lULT + 1 0 0  

PERINS PERTURBATION RODULE DATA I D E I T I F I E R  (6BPERSAS) 

NOTE- UNDEFIBED DATL LRE RESERVED FOR FUTURE USE. 
NOTE- THE VALUE OF ZERO IS n DEFAULT n m n m  THAT THE OPTION TO 

NOTE- THE INTERFACE PILES -SRUPXS- -CBODST- -NDXS~I~-  -ZNATDN- 
PERFORPI THE TISK I S  Nor EXERCISED. 

-RTFLUX- A N D  -ATFLUX- ARE NEEDED. 

NEUTRON BEHlVIOR I S  CALCULAQED XN ADDITION TO THE 
I F  THE F I L E  -DLAYXS- EXISTS, INFORHATION ABOUT THE DELLXED 

OTHER PERTU9BATION CALZULATIONS. 

X X (  1) - REFERENCE TERPERATDRE T I ,  DEGREES C (SEE fX(7) BELOW) 

X X (  2) - CHIWGED TERPERATURE T2, DEGREES C. 
XX ( 3) - TEnPERATORE CORRELArI lC PARANETER 'ALFA' 

X X (  9) 
X X (  5 )  
X X (  6 )  
X X ( 7 )  - 'LLPRL' FOR TRE DELATED NEUTRON SOURCE DEPAOLT -0.0s. 
X X ( 8 )  - *ALPHA@ FOR THE DELITED N B U T R O l  SOURCE 0 DBFIOLT +0.05. 
X X (  9) xx (10) 
xx (11) 
X X ( 1 2 )  

XX(13) - COWSTANT BUCRLISG, OVERRtDES DATA O I  GEODST. 

xx (19) 
xx (15) 
XX (16) 
XX (171 
XX (18) 
X X ( 1 9 )  
xx (20) 
xx (21) 
xx (22) 
XX (23) 
xx (24) 

X X ( 2 5 )  - ?RACTfON CIIANCE I N  IACRO. CROSS SECTIONS FOR I X ( 2 ) S l .  

(CDHT) 
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I -  
Nl ,Sl ,X I - 

I -  
N2.SZ.X I - 

.--------- 

N 1 = NEXT-TO-LATEST VERSION (UNPERTURBED) ZNATDN P I L E .  
N 2  = LATEST VERSION ( PERTURBID) ZNATDN F I L E .  

s2 = LATESF VERSION ( PERTURBED) GRUPXS P I L E .  
X 1  1 NEXT-TO-LATEST VERSION [UNPERTURBED) NDXSRP F I L E .  
x 2  = LATEST VERSION ( PERTURBED) NDXSRP F I L E -  
l a  S, X 3 LATEST ( R A Y  BE ONLY ONE) VERSION OF ZNATDN, 
GRUPXS, AND NDXSRP PILES.  

S1  NEXT-TO-LATEST VERSION (UNPERTURBED) GRUPXS PILE.  

(CONT) 
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I F  F I L E S  DO NOT EXIST FOR I X ( 1 )  OPTIONS 0, 1, OR 2, I X ( 1 )  I S  - 
DEFAULTED TO 3 A N D  THE ATTEMPT I S  MADE TO PROCEED U S I N G  A SINGLE - 
EXISTING F I L E  AS NEXT-TO-LATEST VERSION UNLESS I X ( 6 )  GT 0. - 
NOTE -- DIFPEPEAT GFUPXS F I L E S  TUST HAVE THE SANE GROUP STRIICTURE- 

THE F I L E S  GEODST, RTFLUX, AND ATFLUX MUST HAVE THE SANE - 
NUNBER OF GROUPS A N D  THE SAHE MESH. - 
THE F I L E S  GEODST A N D  NDXSRP NUST HAVE THE SAnE NUMBER - 
OF ZONES. - 
THE F I L E S  SRUPXS A N 0  NDXSRF MUST HAVE THE SAnE TOTAL - 
NUNBER OF NWCLIDES. - 
THE F I L E S  ZtlATDN A N D  NDXSRF NUST HAVE THE SAnE H A X I X U N  - 
NUYBER OF NUCLIDES I N  A N Y  SET,  A N D  THE SAME NUMBER OF - 
ZONES PLUS SUB-ZONES. - - 

-. 
I X (  1)  - OPTIONS FOR CALCULATING B A S I C  INTEGRALS. - 

0 - CALCULATE INTESRALS USING F I L E S  N 1 ,  S1.  - 
DONE). - 
DONE). - 

- 1  - NO CALCULATION (PERTUB ALREADY E X I S T S ) .  - 
1 - CALCULATE INTESRALS U S I N G  F I L E S  N 1 ,  S2 (USUALLY NOT - 
2 - CALCULATE INTESRALS U S I N G  F I L E S  N2, S1 (USUALLY NOT - 
3 o. CALCULATE INTEGRALS U S I N G  F I L E S  N2, S2 (OR N ,  S). - - 

I X (  2)  - OPTIONS FOR CALCULATING (DELTA K ) / K  = (PERTURBATION 
INTEGRALS) * (SIGB-SIGA) . 
0 - ONLY CALCULATE B A S I C  INTEGRALS. - 
1 - CHANGE nACROSC3PIC CPOSS SECTIONS BY MULTIPLYING - 

THEN BY X X  ( 2 5 ) .  - 
2 - CHANGE ONLY D E N S I T I E S .  - 
3 - CHANGE ONLY CROSS SECTIONS. 
4 - CHANGE BOTH D E N S I T I E S  A N D  CROSS SECTIONS. - 
5 - CHRNGE ONLY REFERENCING. 
6 - CHANGE D E N S I T I E S  A N D  REFERENCING. - 

I X (  3) - PERTUBATION CALCULATION OPTIONS FOR I X ( 1 )  GE 0. - 
7 - CHANGE D E N S I T I E S ,  C R 3 S S  SECTIONS, A N D  REFERENCING. - - 

-1 - DO NOT CALCULATE TRANSPORT INTEGRALS. - 
0 - CALC'JLATE ALL INTEGRALS. - 
1 - ALSO CALCULATE RESULTS FOR 100 PERCENT CHANGE PN .. 

UACROSCOPIC CROSS S E C T I O N S  A N D  UNCERTAINTY - 
( S E N S I  T I  V I  TY) RESULTS. - 

6 - SAUE AS 0 BUT NO E D I T S  ARE PRINTED. - - 
I X (  4) - E D I T  OPTIONS FOR IHPORTENCE MAPPING FOR I X ( 1 )  GE 0, 

1 - ABSORPTION CROSS SECTION SPACE PDINT IMPDRTAEICE MAP. - 
2 - ALSO PRODUCTION A N D  PRODUCTION-ABSORPTION SPACE - 

POINT InPORTANCE MAPS. - 
3 - ALSO l / V  SPACE POINT IIIPORTANCE MAP. - 
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I X (  5 )  - OPTION TO WRITE INTERFACE F I L E  PERTUB FOR I X ( 1 )  GE 0 .  
0 - REPLRCE OLD F I L E ,  I F  NONE E X I S T S  SET UP NEW ONE. 
1 - WRITE NEW F I L E .  

IX( 6) - OPTION TO DEFAULT F I L E S  FOR I X ( 1 )  = 0 ,  1, OR 2. 
o - DEFAULT I X ( I )  ro 3 IF FILES FOR I X ( I )  = 0, I ,  OR 

DO NOT EXIST.  P 
I - STOP CALCULATION I F  F I L E S  DO NOT EXIST.  

I X (  7 )  - OPTIONS TO CONSIDER A CORRELATION OF flACROSCOPIC 
CROSS SECTIONS ON ZDNE TEflPERATURE IF GT 0, REQUIRES 
ZONE TEflPERATURE DATA I N  INTERFACE F I L E ( S ) .  
0 - NO TEMPERATURE DEPENDENCE, S E E  DISCUSSION ABOUT 

OPTIONS ABOVE. 
1 - S I G A  = S I G A T l ,  A N D  

SZGB = S I G B T l + F l *  ( S I S B T 2 - S I G B T 1 )  . 
2 - S I G A  = SIGATl+Fl*(SIGAT2-SIGATI) , A N D  

S I G B  = SIGBTl+Fl*(SISBT2-SIGBTl). 
3 - S I G A  = SIGATl+Fl*(SIGAT2-SIGilTl) , A N D  

S I G B  = SIGBTl+F2*(SIGBT2-SIGBT1). 

WHERE -- S I G A  = STATE A HACROS. 
S I G B  = STATE B flACROS. 
S I G A T l  = f lACROS CALCULATED U S I N G  F I L E  Ell (OR N) &NO 

SIGATZ = flACROS CALCULATED USING FILE N 1  (OR N) kND 

S I G B T I  = HACROS CALZULATED U S I N G  FILE N2 (OR N) kND 

S I G B T 2  = MACROS CALCULATED U S I N G  F I L E  N2 (OR N) A N D  

F I L E  S 1  (REFERENCE TEflPERATURE) OR X 1 .  

F I L E  S 2  (CHANGED TEMPERATURE) OR X2. 

F I L E  S1 (REFERENCE TEflPERATURE) OR X 1 .  

F I L E  S2  (CAANGED TEflPERATURE) OII XZ. 
A 1  = ( Z l - T 1 )  / ( T 2 - T 1 ) .  
A2 = ( 7 2 - T 1 )  / ( T 2 - T 1 ) .  
T 1  = REFERENCE TEMPERATtfRT ( X X ( 1 )  ABOVE). 
TZ = CHANGED TEMPERATURE ( X X ( 2 )  ABOVE). 
21  = ZCNE DEPENDENT REFERENCE TEMPERATURES 

2 2  = ZONE DEPENDENT CHANGED TEMPERATURES 

I F  ALFA= 0, F l - A l ,  

I F  ALFA= 0, F2=A2,  

(FROM F I L E  Z N r E H P ) .  

( F R O N  P I L E  ZNrEHP) .  

OTHERWISE Fl=TAN-1 (ALPA*Al)/TAN-1 (ALFA) 

OTHERWISE FZZTAN-1 (ALPA*AZ) /TAN-1 (ALFA) 

NOTE *- FOR I X ( 7 )  = 0, ALL I X ( 1 )  A N D  1x12)  OPTIONS APPLY. 
FOR I X ( 7 )  GT 0, I X ( 1 )  OPTIONS -1, 0,  OR 3 APPLY, LND 
I X ( 2 )  OPTIONS 3,  4, 5 ,  6, A N D  7 APPLY. 
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I X (  8) - OPTION TO CALCULATE IMPORTANCE BY UNIQUE (USER) NUCLIDE - 
NAilE I N  EACH ZONE. - 
0 - NO. - 
1 - CALCULATE (DELI’P. K)/(K*DELTA N) FOR NUCLIDES HAVING - 
C L A S S I F I C A T I O N  1, 2 ,  AND 3 ( A C T I N I D E S ) .  DEFAULT TO ALL - 
NUCLIDES IF NO 1, 2, OR 3 C L A S S I F I C A T I O N .  - 
2 - ALSO CALCULATE (N*DELTA K)/(K*DELTA I). - 
3 - SAFE AS 1 BUT F3R ALL NUCLIDES. - 
B - SANE AS 2 BUT P 3 R  ALL NUCLIDES. - 

NOTE -- THE ZNATDN, GPUPXS, A N D  N D X S R F  F I L E S  USED FOR T H I S  - 
OPTION WILL BE THE 3 N E S  LAST USED AS REQURIED BY O P T I O N S  - 
I X ( l ) ,  I X ( 2 ) ,  A N D  I X ( 7 ) .  - - - - I X (  9) 

I X ( l 0 )  - OPTION TO USE LOCAL 1/0 ROUTINES I F  GT 0. - - 
I X ( l 1 )  - OPTION TO PREVENT F I L E S  FRON DEFAULTING TO CORE IF GT 0. - 
I X  ( 1 2 )  

I X ( 1 3 )  - 0 OR 1 = NORMAL RTFLUX. 2 = F I X E D  SOURCE RTFLUX. 

I X ( 1 4 )  - 0 O R  1 = NOR!IAL ATFLUX. 2 = F I X E D  SOURCE ATFLUX. 
I X ( 1 5 )  - E D I T  MACROSCOPIC CROSS S E C T I O N S  I F  GT 0. 

I X ( 1 6 )  - E D I T  MACROSCOPIC SCRTTERING CROSS S E C T I O N S  I F  GT 0. 

I X  (17) 

I X  ( 1 8 )  - F I S S I O N  SOURCE D I S T R I B U T I O N  FUNCTION OPTION. 
0 - S E T  VALUES TO BE USED (SAME I N  E I C H  ZONE). 
1 - REGION DEPENDENT VALUES TO BE USED. 

I X  ( 1 9 )  - F I S S I O N  SOURCE D I S T R I B U T I O N  NORHALIZATION OPTION. 
0 - LEAVE UNNORHALIZED. 
1 - N O F n A L I Z E  EACH S E T  TO SUH TO UNITY. 

I X ( 2 0 )  - OPTION TO P O K E  DATA HANDLING MODE. 
1 - 1-ROW STORED MODE. 
2 - SPACE STORED H3DE. 
3 - PLANE STORED NODE. 

I X ( 2 1 )  - ORDER I N  THE CROSS S E C T I O N  FILE OF THE DIRECTION 
DEPENDENT TRANSPORT CROSS SECTION TO BE USED FOR THE 
P I R S T  COORDIYATE D I P E C T I O N  (USUALLY 0 ) .  

I X  ( 2 2 )  - DITTO,  SECOND COORDINATE DIRI$CTION. 

I K  ( 2 3 )  - D I T T O ,  THIRD COORDINATE DIRECTION.  

(CJNT) 
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- 
I X  ( 2 4 )  - FORCE DATA TRANSFER I N  I N I T I A L I Z A T I O N  (FOR T E S T I N G  ONLY) .- 
I X ( 2 5 )  - DEBUG OUTPUT OPTION. 

- 
- a - N O  DEBUG EDIT. 

1 - E D I T  NUCLIDE I J P O R T A N C E  (SF? I X ( 8 ) )  BY REACTION - 
TYPE ( S I G A ,  FIUSIGF, S I G T R ,  DB**2, S I G R ,  AND S I G S )  - 
A N D  FOR EACH Z3NE CLP.SS. ALSO E D I T  CONTENTS OF 1/0 - 
I S I G X A .  - 

2 - PLUS E D I T  CONTEI!TS OF 1/0 ISIGS AND OTHER SIGIIAS. 
3 - P L U S  E D I T  CONTENTS OF 1/0 23  AND/OR 40. 
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FUEL KA?:AGEMENT IHFORMATION 

REFIFIS, ( X X ( 1 )  , 1 = 1 , 1 0 0 ) ,  ( I X ( I )  , I=1,100) 

101*!lULT + 100 

REQUIPED INFO I D E N T I F I E R  = l R E F I N S 1  (A6)  *** RESERVED *** 
FRACTION OF THE WHOLE REACTOR TREATED 
(DEFAULT VALUE = 1 . 0 )  

ELECTRICAL POWER LEVEL O F  THE REACTOR (WATTS) 
(DEFAULT VALUE = 0.0) 

THERKAL CONVERSION FACTOR FOR THE REACTOR 
(ELECTRICAL POWER/THERMAL POWER) 

RATE OF FUPL CONSUMPTION PER U N I T  THERMAL 
ENERGY GENERATED (KG FISSILE/WATT-DAY) 
(DEFAULT VALUE=l. 3E-9 KGM/WATT-DAY ASSUMING 

3 . 1 E - 1 1  WATTS/FISSION)  
REFERENCE FUEL COST DISCOUNT RATE 
(DEFAULT VALUE = 0 . 1 0 )  

SECONDARY FUEL COST DISCOUNT RATE FOR 
AUXILIARY CALCULATIONS 
(DEFAULT VALUE = 0 . 1 5 )  
PROGRAHIIABLE S I G N I F I C A N C E  VALUE. 
1. T H I S  VALUE I S  THE FFACTIONAL VOLUME 
KISNbTCH T 3  ALLOU BEFORE REPORTING ERRORS 
FOR FUEL ?IOVE!IENT. FUEL MOVEMENT I S  ALLOWED 
FROM ZONE 1 T O  Z O X E  2 I F ,  FOR VOLUKES 
V 1  A N D  V2, A B S ( ( V I - V Z ) / V l )  .LE. M A X I M U M  
MISNATCH. 
2. F O R  A N Y  RECYCLE PROCESSING (TRANSFER TO 

PRDCBSSIN;, OR T R A N S I T I O N S ) ,  I F  THE RELATIVE 
RASS BEFORE AND AFTER PROCESSING I S  L E S S  
THAN THE S I G H I F I C A N C E  VALUE, THE MASS IS 
FORCED TO 0 .  
(DEFAULT VALUE= 1.OE-04) 

s u e e u  FROY DISCHARGE, FABRICATION A N D  

I X ( 1 )  PRIMARY TASK ASSIGNMENT OPTIONS 
-1 I N I T I A L I Z A T I O N  OPTION TO START THE NASS 

BALANCE HISTORY. NO REFUELING/PUEL 
MOVENENT I S  PERFORYED; THE NASS BALANCE 
HISTORY F I L E  I S  CREATED FOR THE I N I T I A L  
REACT3P INVENTORY. I P  I N I T I A L I Z A T I O N  I S  
NOT THE F I R S T  OPTION USED, THE KASS 
BALANCE HISTORY P I L E  I S  CREATED BUT MASS 
BALANCES M A Y  NOT BE COMPLETE. 

MOVEKENT T l ’ H  MASS BALANCE ACCOUNTING 
OR FUEL RELOCATION) (DEFAULT) 

0 PERFORM NORJAL TASKS (NORRAL FUEL 

(C3NT) 
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NOTE: 

I X ( l 1 )  

I X ( 1 2 )  

1 REEVALUATE nASS BALAITCE WITH OTHER - 
TASKS AS I N  A NEUTRONICS CONCENTRATION - 
ADJUSTNENT. T H I S  OPTION I S  NOT AVAILABLE. - 

2 HTSTOBY END: OUTPUT MASS BALANCE - 
DEBUG E D I T  OPTION FOR PROGRAM MAINTENANCE - 

0 NO S P E C I A L  E D I T S  (DEFAULT) - 
1 F I R S T  LEVEL E D I T S  - 
2 ELABORATE DEBUG E D I T  - 

ZYATDN UPDATE O P T I O N  - 
0 REWRITE NEW DATA ON E X I S T I N G  F I L E  (DEFAULT) - 
1 GENERATE A NEW F I L E  FOR EACH CYCLY - 

ZONE ATON D E n S I T Y  (ZNATDN) BACKUP F I L E  OPTION - 
0 WRITE BACKUP F I L E  FNATDN (DEFAULT) - 
1 DO NOT WRITE BACKUP F I L E  FNATDN - 

-1 RECOVEP ZONE ATOM DENSITY DATA FRON BACKUP - 
F I L E  FNATDN RATHER THAN FROH F I L E  ZNbTDN - 

CONTINUOUS FUELING F I L E  OPTION 
0 READ 7 3 N E  CONCENTRATIONS FRON F I L E  ZNATDN - 

AND UPDATE ZONE CONCEHTRATIONS I N  F I L E  - 
ZNATDN (DEFAULT) - 

1 READ Z31E CONCENTRATIONS FROM F I L E  QNATDN - 
A N D  UPDATE ZONE C O K E N T R A T I O N S  I N  F I L E  - 
ZNATDN - 

MASS BALANCE F I L E  (AASBAL) DELETE OPTION - 
0 RETAIN CURRENT VERSION O F  MASBAL F I L E  ONLY: - 

DELETE ALL OLDER VERSIONS (DEFAULT) - 
1 RETAIN CURRENT VERSION OF HASBAL F I L E  AND - 

P R E V I 2 U S  VEPSION ONLY: DELETE ALL OLDER - 
VERSIONS - 

T H I S  OPTIOW I S  NOT USED I F  FUEL RELOCATION I S  - 
THE ONLY TASK PERFORMED S I N C E  NO MASS BALANCE - 
ACCOUNTING I S  PERFORMED. - 

FUEL COST ZALCULATION OPTION - 
0 NO FUEL COST CALCULATIONS - 
1 OBTAIN L E V E L I Z E D  COST FOR E N T I R E  HISTORY - 

WITH 23sr B R E A K D O W N  INTO COHPONENTS AT - 
EAD OF HISTORY ONLY. - 
(FABRICATION, PROCESSING, S H I P P I N G ,  ETC.) - 

2 OBTAIN L E V E L I Z E D  COST FOR HISTORY A I T H  - 
BREAKDDKN, EOST BETWEEN S U C C E S S I V E  FUELINGS - 
AND R U N N I N G  L E V E L I Z E D  COST. (EACH CYCLE I S  - 
TREATED AS A COMPLETE HISTORY FOR REPORTING - 
PURPOSES) - 

PLANT L I F E  O P T I 3 N  - 
(0 L I F E  IN YEARS E S T I F A T E D  PRECISELY (USE THE - 

HISTORY T O  T E E  T I R E  ESTIEATED,  REGARDLESS - 

- 

- 

OF I T S  POINT I N  THE CYCLE.) - 
(C3NT) 
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0 USE AVAILIABL? HISTORY - 
>O L I F E  I N  YFARS ROUNDED TD THE NEAREST FUELIN - 

TIME (IRUNCATE OR EXTRAPOLATE THE DATA AS - 
NEEDED) - 

I X ( 1 3 )  LOAD FACT3P VAPIF.TION - 
0 FIXED LOAD FACTOP - 
1 EXPONENTIAL LOAD FACTOR DECREASE - 

I X ( 1 6 )  ORDER NUYBER OF FUEL ISAWaGEME?iT S P E C I F I C A T I O N  - 
SET I N  REFUEL (PECORDS 7 D  A N D  ED) APPLIED ON - 
REQUEST - 

IX ( 1  7)  ORDER NUMBER OF FUEL IIANAGEMENT S P E C I F I C A T I O N  - 
SET I N  REFUEL (RECORDS 7 D  A N D  ED) APPLIED ON - 
REQUEST 

I X ( 1 8 )  ORDER NUNBER OF FUEL MANAGEMENT S P E C I F I C A T I O N  - 
SET I N  REFUEL (RECORDS 7 D  AND 8 D )  APPLIED ON - 
REQ UES 1 - 

I X ( 1 9 )  ORDER NUMBER OF FUEL MANAGEMEYT S P E C I F I C A T I O N  - 
SET I N  REFUEL (RECORDS 7 D  A N D  E D )  APPLIED ON - 
REQUEST - 

- 

- 
NDTE: THE FUEL MANRGEXEEIT S P E C I F I C A T I O N S  GIVEN I N  - 

I X ( 1 6 ) - I X ( 1 9 )  ARE APPLIED O N  REQUEST ( I .E .  I F  - 
.GT. 0) I N  THE ORDER PRESENTED. - - ...................................................................... 

(CDNT) 
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PEBBLE THERMAL HYDRAULICS MODULE INSTRUCTIOBS, F I L E  ‘CONTRL‘ 

(THERMAL PEBBLE BED I N  RZ OF Z GEOMETRY) 

DATE OF T H E S E  USE INSPRUCTIONS, OCTOBEF, 1980 --D V O N D Y ,  ORNL 

P B L I N S ,  ( X X ( 1 )  . 1 = 1 , 1 0 0 ) ,  ( I X ( 1 )  , I = 1 , 1 0 0 )  

101*MULT + 1 0 0  

P B L I N S  PEBBLE THERMAL HYDRAULICS DATA IDEETTIFIER (6HPBLINS)  

A * I S  PLACED I N  COLUMN 3 TO INDICATE THAT THAT DATA MUST 
NOFMALLY BE S U P P L I E D  -- HEED NOTES AND CHECK OLD DECKS 
FLAG TO INDICATE THAT DATA I S  USUALLY REQUIRED FOR FLOW THRU 
HOLES I N  A S O L I D  YATRIX 

VOID FRACTION I F  Tp3 EE CONSTANT - 
(DEFAULT VALUE 0.39 LACKING OTAER DATA - THE ZONE - 
FRACTIONS M A Y  BE U S E D  AS S O L I D  FRACTIONS I F  - 0 2  < X <  . 9 8 )  - 

S P E C I A L  CONSIDERATI3NS WITH FLOW THROUGH HOLES 
I N L E T  TEYPERATURE 3 F  COOLANT, DEG C (DEFAULT 3 5 0 . 3 5 )  - 
I N L E T  PRESSURE OF COOLANT, ATM (DEFAULT 40) - 
COOLANT MASS FLOW RATE FOR REACTOR, RG/SEC, - 
NORMALLY CALCULATED GIVEN I N L E T  A N D  OUTLET TEMPS - 
PEBBLE DIAnETER OR ZOOLANT HOLE DIAMETER, CM - 
T H I S  I S  THE COOLANT FLOW CHARACTERISTIC DIAMETER - 
REFERENCE H I G H  ENEESY NEUTRON FLUX FLUENCE, N/CB**2 
RPPLIED ORLY I F  I X ( 3 )  < 0 - 
RECOVERABLE ENERGY FRACTION (DEFAULT 1.0) - 
REACTOR POWER LEVEL DESIRED, W-TH, USUALLY NOT S E T  - 
EFFECTIVE DIAMETER 3 F  UNIT CELL ABOUI’ FUEL ( I N S I D E  - 
A SHELL OF MATERIAL OUTSIDE, LOCATION OF COOLANT FLOW),CM- 
SET EQUAL TO X X ( 5 )  I F  0 - 
R A D I U S  OF THE ZONE ?EBBLE MEAT 03 HEAVY METAL CORE 

R A D I U S  OF THE SUBZONE PEBBLE MEAT OR HEAVY XETAL CORE - 
OUTLET TEMPERATURE OF COOLANT, DEG C (DEFAULT 850.35 IF - 
(NOT USED I F  XX(4)  I S  NON-ZERO) - 

(DEFAULT HALF OF PEPBLE DIAMSTER - NO SHELL) - 
(DEFAULT HALF OF PEBBLE DIAIIETER - N O  SHELL) - 

- xx ( 4 )  =O) 

FLUENCE MULTIPLIER 3 N  DATA AVAILABLE (DEFAULT 1.0) - 
RELATIVE PEBBLE GRAPHITE THERMAL CONDUCTIVITY , A - 
CHANGE FOR TERMINATION (DEFAULT 0.00005) - 
MULTIPLIER ON BUILT I N  DATA (DEFAULT 1 . 0 )  - 
ITERATION CONVERGENZE C R I T E R I A ,  M A X I M U M  RELATIVE ITERATE 7 

THY OPTION ON BLOCKED FLOW AREA FOLLOWS, USE WITH CAUTION - - X X ( 1 6 )  INSIDE RADIUS (nusr BE Z E R O  TO BE REALISTIC) - X X ( 1 7 )  OUTSIDE R A D I U S  OF BLOCKASE, CM 

( Z 3  UT) 
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X X ( 1 4 )  DISTANCE BLOCKAGE STARTS FROM COOLANT INLET, CM - 
X X ( 1 9 )  HEIGHT OF BLOCKAGE, CM - 
XX(23)  S O L I D  BLOCKAGE FRACTION (DEFAULT 0.85 -- USE LARGE VALUES- 

WITH DISCRETION] - 
THE OPTfOB ON DEFINING CORE BOUNDARIES FOLLOWS - 
WITHOUT DATA, THE NON-ZERO POWER DENSITY EXTREEYS DEFINE CORE- 

X X ( 2 1 )  I R S I D E  R A D I U S  ( I F  N3M-ZERO WILL REQUIRE ADDIBG THE - 
ANNULAR INTEPNAL SOLID BOUNDARY PLANNED) - 

X X ( 2 2 )  OUTSIDE R A D I U S  OF CORE, C!Y - 
X X ( 2 4 )  HEIGHT OF CORE, Cil - 

ADDITIONAL OPTIOF!S A N D  3VERRLDE DATA VALUES FOLLOW - 
X X  ( 2 5 )  L I N I T I N G  PROCESSOR F I N E ,  SECONDS (DEFAULT 120)  - 

XX(231 DISTANCE FROE STAFF OF GEOYETRY, TYPICALLY FROM TOP, CY - 
- 
- 

I N I T I A L  ACCELERATION C O E F F I C I E N T S  ARE MADE: PROBLEM DEPENDENT - 
A N D  NAP BE ALTERED DURING THE PROBLEP. SOLUTION I F  DEEmED TO BE - 
DESIRABLE B Y  THE AUTOMATED 1 3 N I T O B I N G  PROCEDURES - 
I T  I S  Q U I T E  P O S S I B L E  T H t T  T H E  R 0 U J ; H  ITERATIVE BEHAVIOR EARLY I N  - 
THE HISTORY P I L L  CAUSE I N I T I A L  C O E F F I C I E N T S  TO BE DECREASED - 
WHICH W3aLD REQUIRE I N P U T  OF SOMEWHAT LARGER VALUES THAN THOSE - 
EXPECTED TO BE OPTIMUM ASYMPrOTICALLY - 

- 

- 
X X ( 2 6 ) 
X X  (27) BDLK TEMPERATURE, DLTTO, S E E  FOLLOWING NOTE - S T 3 E A A FUN C T I ON 0 V E R R E LAX A T I  OM CO EF F I C I E I T  - 

T H I S  COEFFICIENT llAY BE DF UTilOST IMPORTANCE, A N D  A N  EFFECTIVE- 
VALUE SHOULD BE SUPPLIED I F  KNOWN (TEST PROVEN FOR AT LEAST A - 
S I V L I A R  PROBLEX). TYPICALLY THE VALUE I S  IIUCH LESS THAN 1. - 
I T  I S  D I F F I C U L T  TO SEE U 3 W  A VALUE OTHER THAN UNITY WOULD BE - 
EFFECTIVE HERE - 

X X  ( 2 8 )  SURFACE TEMPERATURE, DITTO - 
X X  (29)  PRESSURE, DITTO - 
X X  (30) S P E C I F I C  HEAT VALUE ( 5 1 9 3 . )  - 
X X  (31) WEW I S L E T  COOLANT TE4PERATURE, DEG C (DEFAULT X X  ( 2 ) )  - 

- 
DATb FOR A SECOND A N D  FFIIRD CALCULATION FOLLOW (3 DATU!! EACH)- 

X X ( 3 2 )  NEW OUTLET COOLANT TEMPERATURE, DEG C (DEFAULT X X ( 1 2 ) )  - 
X X  (33) RELATIVE POWER LEVEL FOR SUBSEQUENT CALCULATION - 
X X ( 3 4 )  NEU INLET COOLANT TEMPERATURE, DEG C (DEFAULT X X ( 3 1 ) )  - 
X X ( 3 5 )  NEW OUTLET COOLANT TEMPERATURE, DEG C (DEFAULT X X ( 3 2 ) )  - 
X X ( 3 6 )  RELATIVE POPER LEVEL FOR T H I R D  CASE (DEFAULT ( X X ( 3 3 ) )  - 

(RELATIVE TO THAT FOR THE SECOND CASE)-  - 
X X  (37) HOLECLJLAR WEIGHT (4.0026) - 
X X  (3R) AZERO (0.021 6) - 
X X ( 3 9 )  A G A S  (O.QSSU9) - 
X X ( 4 0 )  B ( 0 . )  
X X ( 4 1 )  c (40.) - 
X X  (42) R G A S  (0.0820 6) - 

(C O UT) 
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x x  (43) 
x x  (44) 
xx  (45) 
XX (46) 
xx (47) 
xx (48) 
xx (49) 
X X  (50) 
X X  (51) 
XX (52) 
xx  (53) 
x x  (54)  
x x  (55) 

XX (56) 

xx (57) 
xx ( 5 8 )  
x x  (59) 
XX(60) 
XX (61) 
XX (62) 
XX (63) 
XX (64) 
XX (65) 
X X  (66) 
X X  (67) 
X X  (68) 

XX (69) 
X X  (70) 
X X  (71) 

BZERO (0.0 14) 
PCONA (17.) 
PCONB (20.5) 
PCONC (-15.37) 
BETAK (0.95) 
G A H M A R  (2. /3 .  SPHERE, P I / & .  CYLINDER) 
FC (3.674E-07) 
FD (0.7) 
F E  (0.71) 
PF (2.6822-03) 
FG (0.001 1379) 
FH (1.43895-4) 
AFRIC (4.1666) HYDPAULIC EQUATION, F I R S T  COEFFICIENT 

B F R I C  (. 1754) 

P1 (2.2679E-07) 

P3 ( -1293)  
P4 (.3292) 
P 5  ( . 2 7 7 )  
P6 (.2426) 
P7 ( -26)  
P 8  (.476) 
P9 (.41) 
P 1 0  (1.1763-04) 
P11 (311.) 
FOR ONE-DIHENSIONAL CALCULATIONS, RADIAL PEAKING FACTOR 
FOR AUXILIARY CALCULATION (DEFAULT 1.2) 
P13 (.005) 
P14 (2.) 

NOT USED I F  IX (13) > 0 
(1.0 I F  I X ( 1 3 )  > 0) 

P2 ( 3 . )  

- XX183) REFERENCE THERMAL CONDUCTIVITY DATA 
USED IF XX(71) .NE. 0 

CN AT NO EXPOSURF., CORRESPONDIN; T O  TEHPERATURES (K) -- 
CN 300. 350. 400. 500. 600. 700. 830. 900. 1000. 1100. 1200. 1300. 1600.- 
CN REFERENCE POINT C ( 2 )  AT T = 350. I S  1.05 WATTS/CM-DEG DELTA T 
CN 

CD XX(85) P16 (2./3.) 

CD XX(87) EOVA (0.5*DP) 
CD X X  (88) - X X  (100) RESERVED 
C 
C n  I X ( 1 )  OPTION ON COOLANT FLOW 
CD -1 NO GRAVITY TERM 
CD 
CD 
C 

- 
TO CONVERT GN-CAL TO WATT-SEC, NULTIPLY BY 4.186 - 

CD x x ( a 4 )  e15 (0.1905) 

CD XX(86) EOVR (O.l*DP) - 
- - 
- 
- - - - 0- DOWNWARD FLOW 

1- UPWARD PLOW - - 
(C3NT) 
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I T  N A Y  BE USEFUL TO CONSIDER THAT AS THE PROBLEYS ARE DESCRIBED - 
FOR THE NFUTRONICS. FLOW I S  FROR T B E  TOP TO THE BOTTOM - 
(LEFT TO RIGHT I F  O?lE DIREBSIONAL) - 

SEERS PDR DOWN FLOW OF COOLANT AND PEBBLES, BUT I F  THE COOLANT IS - 
TO FLOW UP A N D  THE PEBBLES D3WN. THEM THE PROBLEM nUST BE S E T  UP - 
AND THE COOLANT FLOU NIJST BE I N  T Y I S  DIRECTION,  REASONABLE I T  - 

QUITE DIFFERENTLY ( Z O N E  N U H B E R S  R U N  ue INSTEAD OF DOWN) - 
I X ( 2 )  OPTION ON PRESSURE DPDP A N D  F I L N  C O E F F I C I E N T  - 

0- GERKAN - 
1- US CORRELATIONS (OLD) - 

I X ( 3 )  OPTION OR FLUENCE, <o- DONT READ DATA ( S E E  X X ( 6 ) )  - 

- 

0,1- C F H I S T  F I L E ,  CONTIUOUS FUELING - 
NOTE THAT T B I S  FLAG MUST BE S E T  FOR F I X E D  FUEL EXPOSURE - 

2- EXPOHT F I L E ,  F I X E D  FUEL EXPOSURE - 
I X ( 4 )  FLUENCE SELECTION,  3 , l -  USE F I R S T  RANGE I F  AVAILABLE - 

2 -  USE SECOND RANGE I F  AVAILABLE - 
3- USE TOTAL I F  I T  IS AVAILABLE - 

I F  DESIRED DATA I S  NOT AVAILABLE, NO DATA I S  USED - 
NEMORY AVAILABLE FOR DATA I N  1000 WORDS - 

(DEFAULT 20003 ADDED TO RECORD ‘DRVINS’ CONTENT f 

W H I C H  I S  THE NUMBER S U P P L I E D  TO THE CONTROL MODULE) - 
UNDER VIRTUAL l!ERORY, ASSUME FULL CORE CONTAINED - 
A N D  ALLOCATE SPACE ACCORDINGLY - 

THERMAL CONDUCTIVITY TREATMENT (FOR GROSS HEAT TRANSFER - 
ACROSS C O R E )  , ommtis - 

(0- NO S O L I D  PHASE HEAT TRANSFER - 
0- USE ZONE EXPOSURE DATA AND SURPACE TEHPERATURE 
1- USE SiJBZOBE EXPOSURE DATA AND SURFACE TENPERATURE - 
2- DITTO. BUT VOLVYE FPACTION WEIGHT INSTEAD O F  AVERAGE - 
3- USE B U I L T  I N  AXIAL FUNCTIOII - 
DEBUG E D I T  LEVEL (0,1,2,3) - 
E D I T  LEVEL OF RESULTS ( - 1 , 0 , 1 , 2 )  - 

E D I T  LEVEL I S  INDEXED UP I F  RESULTS SEEfl  UNUSUAL - 
HEAT REMOVAL OPTIONS - 

0- NORRAL - 
1- EXCLUDE S O L I D  CONDUCTION 

FUEL ELEXENT GEORETRY (GRAPHITE.  NOW USED ONLY FOR THE - 
TEflPERATURE CALCJLATION I N  THE ELEMENT A N D  AT THE - 
SURPACE, NOT FOR FLOW) - 
0- SPHERICAL - 
1- CYLINDRICAL ( I N F I N I T E  LENGTH) - 

I T E R A T I O N  COUNT TERNINATION (DEFAULT ESTIHATED BY CODE) - 
-NO ITERATIOF1 I F  (0 - 

OPTION TO E L I N I N A T E  RADIAL (CROSS) FLOW - 
0- NORMAL (INCLUDE) - 
1- EXCLUDE - 
2- EXCLDDP, A N D  FIX THE AXIAL FLOW RATE PROPORTIONAL - 

TO THE A X I A L  HEAT LOAD ( IDEAL O R I F I C I N G )  - 
3- SAME AS 2 BUT O R I F I C E  AT I N L E T  INSTEAD O F  OUTLET - 

NOTE THAT THE ABOVE NON-ZERO O P T I O N S  APPLY TO F I X E D  TRAVERSE - 
COOLANT FLOW REQUIRING ADJUSI’MENT I N  THE DEFAULT C O E F F I C I E N T S  - 
I X ( 1 3 )  OPTION FOR FLOW THR3USH HOLES I N  S O L I D  I F  > 0 - 
IX ( 1 4 )  I T E R A T I O N  PROCEDURE OPTION,  - 

-1- DO NOT INCREASE OVERRELAXATION C O E F F I C r E N T S  - 
0- ADJUST OVBRRELAXATION C O F F F I E I E N T S  D U R I N G  I T E R A T I O N  - 
1- DO NOT INCREASE NOR DECREASE C O E F F I C I E N T S  - 

(C 3 HT ) 
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I X ( 1 5 )  EQUATION SWEEP ORDEF, - 
0- S I G I A - 1  (ODD P O I N T S ,  THEN EVEN P O I B T S )  - 

IX 1 1 6 )  ASYNPTOTIC EXTRAPOLATION PROCEDURE OPTION,  - 
0- NDRXAL (ALLOW) - 
1- D 3  NOT ALLOW - 

>1- R I N I M U N  CYCLE DELAY - 
I X  ( 1 7 )  OPTION ON ASYMPTOTIZ EXTRAPOLATION, DATA LEVEL - 

0- STFEAM FUNCTION, PENPERATURES, PRESSURE - 
I X ( 1 R )  OPTION ON THE CALCULRTION O F  THE LOCAL VOID FRACTION - 

(OVERRIDDEN BY X X ( 1 )  , APPLICABLE ONLY WHEN THERE ARE SUBZONES) - 
0- sums Z O N E  A N D  S U B Z O N E  V O L U N E  FRACTIONS - 
1- USES ONLY ZONE VOLUME FRACTION - 
2-  SUMS o a L y  SUBZONE V O L U N E  FRACTIONS - 

I X  (19) I N I T I A L I Z A T I O N  O P T I 3 N S  - 
-1 ONLY FOR SUBSEQUEElT CASE THE SOLUTION I S  KEPT - 

0- AUTOMATED PROCEDURE (AXIAL F L U I D  HEATING) - 
1- SOMETHING DIFFERENT FOR HE WHO H A S  T R I E D  EVERYTHING - 

I X  ( 2 0 )  WRITE ZONE TEHPERATUFE F I L E  'ZBTEMP' OPTIONS - 
-1- NO - 

0 , l -  WRITE OVER E X I S T I N G  ORE I F  ONE E X I S T S  - 
OTHERWISE WRITE NEW ONE - 

2-  WRITE OVER NEXT TO LATEST VERSION I F  I T  EXISTS, -  
OTHERWISE WRITE NEW ONE - 

3- GENERATE NEW F I L E  - 
I X ( 2 1 )  SAVE DATA ON A N  INTERFACE F I L E  FOR RECOVERY - 

-1 SAVE DATA I F  CONVERGENCE C R I T E R I A  I S  NOT S A T I S F I E D  - 
0 DO NOT SAVE DATA - 
1 SAVE THE THEPllAL HYDRAULICS DATA FOR RECOVERY - 
2 ALSO SAVE THE PEBBLE THERMAL CONDUCTIVITY DATA - 

DATA I S  SAVED F O R  ONLY THE F I R S T  PROBLLER SOLVED I N  A CODE ACCESS- 
I X ( 2 2 )  REC3VER DATA FROM A N  INTERFACE F I L E  TO CONTINUE ITERATION-  

1- NORMAL ORDERED (ONE P O I N T  AFTER THE OTHER, 2 THEN R )  - 

1- STREAR FUNCTION, PRESSURZ - 
2- PRESSURE 

OR TO I N I T I A L I Z E  WITH (PROBLEM KUST B E  S I M I L I A R ]  - 
1- RECOVER ALL DATA (NO REPLACEMENT) - 
2- DO NOT USE V O I D  FRACTION, POWER DENSITY, NOR - 

EXPOSURE DRTA FROM F I L E  (USE NEW DATA) - 
I X ( 2 3 )  OPTION TO RECOVER THE PEBBLE THERNAL CONDUCTIVITY DATA - 

0- DO NOT - 
1- RECOVER AND USE THE IRRADIATION TEAPERATURE AND - 

NEUTRON FLUX EXPOSURE FUNCTION DATA - 
( T H I S  OPTION REQUIRED TO OBTAIN ONLY E F F E C T S  OF - 
SHORT T I N E  TEMPERATURE CHANGES) - 

2- RECOVER A N D  USE DIRECTLY THE THERNAL CONDUCTIVITY - 
PEBBLE THERflAL DATA MAY BE SAVED O R  RECOVERED, BUT NOT BOTH. - 
DEPAULT PROCEDURES G I V E  PREFERENCE TO DATA RECOVERY OVER S A V I N G -  

(USED F I R S T  PFOBLEM ONLY) - 
I X  ( 2 4 )  - 1 X  ( 1 0 0 )  RESERVED - - 
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c***********************************************************************- 
C 
CEOF CONTRL - 
C 
c*************+*********************************************************- 

- 
- 



DVENTR 
I n p u t  

i e c t i o n  001 

R X X l  

RXX2 

RXX3 

RXX4 

RXX5 

RXX6 

RXX7 

R X X 8  

RXX9 

R X X l O  

R X X l l  

RXX12 

RXX13 

RXX14 

RXX15 

RXX16 

RXX17 

R X X 1 8  
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F igure  C.2. Correspondence o f  Data: DVENTR-DTNINS 

DVENTR 
I n p u t  

k c t i o n  001 

I C X l  

ICX2 

ICX3 

ICX4 

ICX5 

ICX6 

ICX7 

ICX8 

ICX9 

I C X l O  

I C X l l  

ICX12 

ICX13 

ICX14 

ICX15 

ICX16 

ICX17 

ICX18 

ICX19 

I CX20 

ICX21 

ICX22 

ICX23 

ICX24 

DTN I NS 
Record 

W 4 )  

I X (  5) 

IX(  10) 

IX(6)  

W 9 )  

IX(8)  

W) 
I X (  26) 

I X (  23) 

IX(  22) 

I X (  21) 

I X (  20) 

I X (  27) 

IX(  25) 

I X (  24) 

I X (  12) 

I X (  17) 

I X (  18) 

I X (  19) 

I X (  16) 

XX(  13) 

I X (  14) 

I X (  15) 

I X (  70) 

DVENTR 
I n p u t  

Sec t ion  001 

I X E l  

IXE2 

IXE3 

IXE4 

IXE5 

IXE6 

IXE7 

I XE8 

IXE9 

I X E l O  

I X E l l  

IXE12 

IXE13 

IXE14 

IXE15 

IXE16 

IXE17 

IXE18 

IXE19 

IXE20 

IXE21 

IXE22 

IXE23 

IXE24 

DTNINS 
Record 

I X (  32) 

I X (  33) 

I X (  35) 

I X (  38) 

I X (  39) 

I X (  40) 

I X (  41) 

IX(42) 

I X (  37) 

I X (  31) 

I X (  29) 

I X (  30) 

IX(61) 

I X (  62) 

I X (  51) 

I X (  58) 

I X (  53) 

I X (  54) 

I X (  52) 

No 

No 

I X (  45) 

I X (  59) 

I X (  60) 
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Figure C.2. (con ' t )  

DVENTR 
Input  

section 002 

R X X N l  

RXXNE 

RXXN3 

RXXN4 

RXXN5 

R XX N6 

RXXN7 

RXXN8 

RXXN9 

R X X N l O  

R X X N l l  

RXXN12 

DTN I NS 
Record 

XX( 19) 

XX(  20) 

XX(  21) 

XX( 22) 

XX(  23) 

XX( 24) 

XX( 25) 

XX(  26) 

XX(  27) 

XX ( 28) 

XX( 29) 

XX( 30) 

DVENTR 
Input 

Section 002 

I X C N l  

I X C N 2  

IXCN3 

IXCN4 

I X C N 5  

IXCN6 

IXCN7 

I XCN8 

IXCN9 

I X C N l O  

I X C N l l  

IXCNl2 

IXCN13 

I XCN14 

I X C N 1 5  

I XCN16 

IXCN17 

IXCN18 

IXCN19 

I XCNPO 

I XCN2l 

I XCN22 

I XCN23 

I XCN24 

DTNINS 
Record 

I X (  11) 

W 7 )  

I X (  73) 

I X (  74) 

I X (  75) 

I X (  76) 

I X (  77)  

I X (  78) 

IX( 79) 

IX(80) 

IX(81) 

IX(82) 

I X (  83) 

I X (  84) 

IX(85) 

IX(86) 

I X (  87) 

I X (  88) 

I X (  89) 

I X (  90) 

DVENTR 
Input  

Section 002 

I X E N l  

IXEN2 

IXEN3 

I XEN4 

IXEN5 

IXEN6 

IXEN7 

IXEN8 

IXEN9 

I X E N l O  

I X E N l l  

IXEN12 

IXEN13 

IXEN14 

IXEN15 

IXEN16 

IXEN17 

IXEN18 

IXEN19 

IXEN20 

IXEN2l 

IXEN22 

IXEN23 

IXEN24 

DTNI NS 
Record 

I X (  46) 

I X (  47) 

I X (  48) 

I X (  55) 

I X (  28) 

I X (  34) 

IX( 36) 

I X (  43) 

I X (  44) 

I X (  49) 

I X (  50) 

I X (  56) 

I X (  57) 

I X (  63) 

I X (  64) 

IX(65) 

I X (  66) 

IX(67) 

I X (  68) 

I X (  69) 
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Figure C.3. Standard F i l e s  

S P E C I F I C A T I O N S  FOR INTERFACE F I L E  ISOTXS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C REVISED 07/23/75 - 
C - 
CP I S O T X S - I 1 1  A - 
C - 
CE NICROSCOPIC GROUP NEUrPON CROSS SECTIONS - 
C 
CN T H I S  F I L E  PROVIDES A BASIC BROAD GROUP - 
CN LIBRARY, OPDERED BY ISOTOPE - 
C - 
c***********************************************************************- 
c--------------------------------------------------------~--------------- 
cs F I L E  STRUCTURE - 
cs - 
cs RECDRD TYPE PRESENT IF - 
cs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Z=Otf======P=== - 
cs F I L E  I D E N T I F I C A T I O N  ALWAYS - 
cs F I L E  CONTROL ALUAPS - 
cs F I L E  DATA ALWAYS - 
cs FILE-WIDE C H I  DATA 1CHIST.GT. 1 - 
cs 
CS *************(REPEAT FOR ALL ISOTOPES)  - 
cs * ISOTOPE CONTROL A N D  GROUP - 
cs * INDEPENDENT DATA ALWAYS - 
cs * P R I N C I P A L  CROSS SECTIONS ALWAYS - 
cs * ISOTOPE C H I  DATA I C H I - G T .  1 - 
cs * 
C S  * **********(REPEAT FO NSCNAX SCATTERING BLOCKS) 

- 

- 

- - 
cs * * ********(REPEAT F R O U  i r3 NSBLOR) - 
CS * * SCITTERING SUB-BLOCK LORD (N) mGT.0 
cs ************* - 
C 
c--------------------------------------------------------------~--------- 

- 
- 

c-----------c------------------------------------------------------------ 
CR F I L E  I D E N T I F I C A T I O N  - 
C 
CL HNAME, (HUSE(1)  , I = 1 , 2 )  , I V E R S  - 
C 
CW 1+3*UULT=NUNBER OF WORDS - 
C 
CD HNAUE HOLLERITH FILE BANE - I S O T X S  - (A6) - 
CD HUSE(1)  HOLLERITH USER I D E N T I F I C A T I O N  (A6) - 
CD IVERS F I L E  VERSION NUNBER - 

DOUBLE P R E C I S I J N  PARAHETER - CD HULT 
CD 1- A6 WORD I S  SINGLE WORD 
CD 2- A6 WORD IS DOUBLE P R E C I S I O N  WORD - 
C c------------------------------------------------------------------------ 

- 
- 
- 

- 
- 

(CONT) 
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c---------------------------------------------------~-------------------- 

C 
CL 
C 
CW 8=NUMBER OF UORDS - 
C 
CD NGROUP NUMBER OF ENEPSY GROUPS IN F I L E  
CD NISO NUMBER OF I S O T 3 P E S  I N  F I L E  - 
CD HAXUP N A X I M U Y  NUMBER OF UPSCATTEI! GROUPS - 
CD MAXDN M A X I M U M  NUMBER OF DOWNSCATTER GROUPS - 
CD M A X O I i D  M A X I M U M  SCAPPEPING ORDER ( M A X I M U M  VALUE O F  - 
CD LEGENDRE EXPANSION INDEX USED I N  F I L P ) .  
CD I C H I S T  FILE-WIDE F I S S I O N  SPECTRUM FLAG - 
CD I C H I S T .  EQ.0, FO FILE-WIDE SPECTRUN - 
CD ICHIST.EQ.1 ,  F I L E - R I D E  CHI VECTOR - 
CD ICHIST.GT.1 ,  FILE-WIDE CHI MATRIX - 
CD NSCMAX M A X I M U N  NUMBER OF BLOCKS OF SCATTERING DATA - 
CD NSBLOK SUBBLOCKING CONTROL FOR SCATTER HATRICES. THE - 
CD SCATTERING DATA ARE SUBBLOCKED I N T O  NSBLOK - 
CD RECORDS (SUBBL3CKS) PER SCATTERING BLOCK. - 
C 
c-----------------------------------------------------------~------------ 

CR F I L E  CONTROL ( 1 D  RECORD) - - 
NGROUP,NISO, IIAXUP, MAXDB, M A X 3 P  D, I C H I  ST,  NSCXAX, NSBLOK - - 

- 

- 

CR 
C 
CL 
CL 
CL 
C 
cw 
CW 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

F I L E  DATA ( 2 D  RECORD) - - 
(HSETTD(1)  , 1 = 1 , 1 2 ) ,  (HISONM(1) , I = l , N I S O )  , 

1 ( C H I ( J )  ,J=l,NGROWP) , ( V E L ( J )  , J = l , N S R O U P ) ,  
2(E! lAX(J)  , J= l ,NGFOUP)  ,EMIN, (L3CA (I) . I = l , N I S O )  

- 
- - - 

(NISO+ 1 2 )  *MULT+ 1 +NISO 
+NGROUP* ( 2 + I C H I S T * ( 2 /  ( I C H I S T + l )  ) 1 =NUMBER OF WORDS - 

HISON5 (I) HOLLERITH I S O r 3 P E  LABEL FOR ISOTOPE I (A6) - 
EMAX ( J )  I " I A X 1 H U M  ENERGY BOUND OF GROUP J (EV) - 
E l i I N  H I N I H U M  ENERGY BOUND O F  SET (EV) - 

I S O T O P E  I. LOCA ( 1 )  =O - 

- 
- 

HSETID ( I )  HOLLERITH I D E N r I P I C A T I O N  OF F I L E  (A6) - 
C H I  (J) FILE-WIDE F I S S I O N  SPECTRUM (PRESENT I F  I C H I S T .  EQ. 1 )  - 
VEL ( J )  HEAN NEUTRON VELOCITY I N  GROUP J (CM/SEC) 

LOCA (I) NUMBER OF REC3RDS TO BE SKIPPED TO READ DATA FOR - 
- 
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CD C H I ( K , J )  FRACTION OF NE3TRONS EMITTED I N T O  GROUP J AS A v 

CD RESULT OF F I S S I O N  I N  A N Y  GROUP,USING SPECTRUll K - 
CD I S S P E C ( 1 )  I S S P E C  ( I )  = K  I M P L I E S  THATSPECTRUM K I S  USED - 
CD TO CALCULATE EMISSION SPECTRUM FROM F I S S I O N  - 
CD I N  GROUP I - 
C - 
c------------------------------------------------------------------------ 

CR 
C 
CL 
CL 
CL 
CL 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CI) 
CD 
CD 

I S 3 T O P E  CONTROL A N D  GR3UP INDEPENDENT DATA (4D RECORD) - - 
HABSID, HIDENT, HMAT, AEI ASS, E F I S S ,  ECAPT, TEMP, SIGPOT, ADENS ,KBR, I C H I .  - 
1IFIS,IALF,INP,IN2N,IND,INT,LTOT,LTRN,ISTRPD, 
2 ( IDSCT (N) , N = l  ,NSCllAX) , (LORD (N) , N = l  ,NSCMAX) , 
3 ( ( JBAND(J ,N)  , J=l ,NGROUP) , N = l , k C M A X ) ,  
4 ( ( I J J  ( J ,N)  , J=l ,  NGROOP) , N = l  ,NSCMAX) 

3*MULT+17+NSCMAX* (2*NGROUP+2) =NUMBER OF WORDS 

HABSID 

HIDENT 

HMAT 
AMASS 
E F I S S  
ECAPT 
TEMP 
S I G P O T  

A DENS 

KBR 

I C H I  

I F I S  

I A L F  

HOLLERITH ABSOLUTE ISOTOPE LABEL - SAME FOR ALL 
VERSIONS OF TBE SAME ISOTOPE I N  F I L E  (A6)  

I D E N T I F I E R  OF LIBRARY FROM WHICH BASIC DATA 
CAME(E.G. ENDF/B) ( A 6 )  

ISOTOPE I D E N T I F I C A T I O N  (E.G. ENDP/B NAT NO.) (A6) 
G R A M  ATOMIC WEIGHT 
TOTAL THERMAL ENERGY Y I E L D / F I S S I O N  (W.SEC/PISS) 
TOTAL THERMAL ENERGY Y I E L D / F I S S I O N  (W.SEC/CAPT) 
ISOTOPE TEMPERATURE (DEGREES KELVIN) 
AVERAGE EFFECTIVE POTENTIAL SCATTERING I N  

DENSITY OF I S 3 F O P E  I N  MIXTURE I N  WHICH ISOTOPE 

ISOTOPE C L A S S I F I C A T I O N  

RESONANCE RANEE (BARNS/ATOM) 

CROSS SECTIONS WERE GENERATED (A/BARN-Cll) 

O=UNDEFINED 
1 = P I S S  I L E  
2 = F E R T I L E  
3=OTHER ACTINIDE 
4 = F I S S I O N  PR3DUCT 
S=STRUCTURE 
6=COOLANT 
l=CONTROL 

ISOTOPE F I S S I O P  SPECTRUM FLAG 
ICHI .EQ.0 ,  USE FILE-WIDE CHI 
ICHI .EQ.1 ,  I S 3 T O P E  C H I  VECTOR 
ICHI .ST.1 ,  I S 3 T O P E  C H I  RATRIX 

I F I S = O ,  NO F I S S I O N  DATA I N  P R I N C I P A L  CROSS 
SECTION RECORD 
=1, F I S S I O N  DRTA PRESENT I N  P R I N C I P A L  
CROSS SECTION RECORD 

SAHE OPTIONS A S  I F I S  

(N,F) CROSS SEZTION FLAG 

(N,ALPHA) CROSS SECTION FLAG 

(C3NT) 



C- 56 

CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C n  
C 

I N P  

I N 2 1  

I N D  

I N T  

LTOT 

LTRN 

I S T R P D  

I DSCT (N) 

LORD (N) 

JBAND ( J , N )  

IJJ (J, N) 

( N , P )  CROSS SECTION FLAG 
SAYE OPTIONS AS I F I S  

(N,2N)  CROSS SECTION FLAG 
SAME O P T I O N S  AS I F I S  

(N,D) CROSS SE:TION FLAG 
SAllE OPTIONS AS I F I S  

(N,T) CROSS SECTION FLAG 
SAYE OPTIONS AS I F I S  

NWnBER OF HOIIENTS OF TOTAL CROSS SECTION PROVIDED 
I N  P R I N C I P A L  C R O S S  S E C T I O N S  RECORD 

NUMBER O F  HOMENTS OP TRANSPORT CROSS S E C T I O N  
PROVIDED I N  P P I N C I P A L  CROSS S E C T I O N S  RECORD 

NUHBER OF COO3DINATE DIRECTIONS FOR WHICH 
COORDINATE DEPENDENT TRANSPORT CROSS S E C T I O N S  
ARE GIVEN. I F  I S T P P D = O ,  NO COO'RDINATE DEPENDENT 
TRANSPORT CROSS S E C T I O N S  ARE GIVEN. 

SCATTERING BL3CK N. S I G N I F I C A N T  ONLY I F  
LORD (N) .GT. 0 
I D S C T ( N ) = 0 0 0  + N N ,  TOTAL SCATTERING 

=200 t N N ,  I N E L A S T I C  SCATTERING 
=300 + N N ,  (N,2N) SCATTERING, 
WHERE N N  I S  I R E  LEGENDRE EXPANSION INDEX OF THE 
F I R S T  HATRIX I N  BLOCK N 

LORD(N)=O,  T A I S  BLOCK I S  NOT PRESENT FOR T H I S  
I S O T O P E .  I F  N N  I S  THE VALUE TAKEN FROH 
I D S C T  ( N ) ,  THEN THE MATRICES I N  T H I S  BLOCK 
HAVE LEGENDRE EXPANSION I N D I C E S  OF NN. N N t  I ,  
NN+2,. . . ,NN+L3RD (N) - 1  

SCATTERING BANDWIDTH FOR GROUP J, SCATTERING 
BLOCK N 

P O S I T I O N  OF IM-GROUP SCATTERING CROSS S E C T I O N  I N  
SCATTERING DATA FOR GROUP J ,  SCATTERING BLOCK 
N,COUNTED FR33  THE F I R S T  WORD OF GROUP J DATA. 

SCATTSRING H i r e I x  T Y P E  IDENTIFICATION FOR 

= l o o  + N N ,  E L n s r I C  SCATTERING 

NUHRER OF SCATTERING ORDERS IN BLOCK N. IF 

CR 
C 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
C 
CW 
CW 

P R I N C I P A L  CROSS S E C T I O N S  (SD RECORD) 

( ( S T R P L ( J , L )  , J = l , t I G R O U P )  , L = l , L T R N ) ,  
l((ST3TPt(J,C),J=l,NGROUP) , L = l , L T O T )  , ( S N G A H ( J )  ,J=1, 
2 ( S F I S  ( J )  , J = l , N G R O U P ) ,  ( S N U T O r ( J )  , J = l , N G R O U P ) ,  
3 ( C H I S 0  ( J )  , J=l  ,NGROUP) , (SNALF (J) , J=l  ,NGROUP) , 
S ( S V D ( J ) , J = l , N G R O U P ) ,  ( S N T ( J ) , J = I , N S R O U P )  
6 ( ( S T R P D ( J , I )  , J = l , N G R O U P )  , I = l , I S T R P D )  

Q(SNP(J),J=l,NGROUP),(SN2N(J) , J= l ,NGROUP) ,  

( 1 + LT R N t  L TOT + I ALP + I  NP + I N  2 N +I P D+ I N T + I S  T R P D t 2 *IF Is t 
I C H I *  ( 2 / ( 1 C H I t l )  ) )  *NGROUP=NUKBER OF WORDS 

( 2 3 N T )  
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C - 
CD STRPL (JeL)  P L  WEIGHTED TRkNSPORT CROSS SECTION - 
CD THE F I P S T  ELE!IENT OF A R R A Y  STRPL I S  THE - 
C n  CURRENT ( P l )  WEIGHTED TRANSPORT CROSS SECTION - 
CD STOTPL(J,L) P L  WEIGHTED T3FAL CROSS SECTION - 
CD T H 3  F I F S T  ELETENT OF A R R A Y  STOTPL I S  THE - 
CD FLUX (PO) WEISHTED TOTAL CROSS SECTION - 
CD. S??GAM(J) (N,GAMMA) - 
CD S F I S ( J )  (W,F) (PRESENT I F  IFIS .GT.0)  - 
CD C H I S O ( J )  ISOTOPE C H I  (PPESENT I F  1CHI.EQ. 1 )  - 
CD S N A L F ( J )  (N,ALPHA) (PRESENT I F  IALF.GT.0) - 
CD SNP ( J )  (N,?) (PRESENT I F  INP.GT.0)  - 
CD S N Z N ( J )  (R,2N) (PRESENT I F  IN2N.GT.O) - 
CD S N D ( J )  (NnD) (PRESENT I F  IND.GT.0) - 
CD S N T ( J )  (N,T) (PRESENT I F  INT.GT.0) - 
CD STRPD ( J , I )  COORDINATE DIRECTIOH I TRANSPORT CROSS SECTION - 
CD (PRESENT I F  ISTRPD. GT. 0) - 
C - 
c------------------------------------------------------------------------ 

CD S N U T 9 T ( J )  TOTAL NEUTRON Y I E L D / P I S S I O N  (PRESENT IF IFIS .GT.0)  - 

c------------------------------------------------------------------------ 
CR ISOTOPE C H I  DATA ( 6 D  RFCORD) - 
C - 
cc PRESENT I F  1CHI.GT. 1 - 
C - 
CL ( ( C H I I S 3  ( K , J )  , K = l , I C H I )  , J= l ,NGFOUP)  , ( I S O P E C ( 1 )  , l= l ,NGROUP)  - 
C - 
CW NGROUP*(ICHI+l )  =NUNBER OF W3RDS - 
C - 
CD C H I I S O ( K , J )  FRACTION OF NE!JTRONS ENITTED I N T O  GROUP 3 AS A - 
CD RESULT OF F I S S I O N  I N  ANY GROUP,USING SPECTRUM K - 
CD I S @ ? E C ( I )  I S O ? E C ( I ) = K  I M P L I E S  THAT SPECTRUM K IS USED - 
CD TO CALCULATE EMISSION SPECTRUM FROM F I S S I O N  - 
CD I N  GROUP I - 
C - 
C 
c------------------------------------------------------------------------ 

- 

c------------------------------------------------------------------------ 
CR SCATTERING SUB-BLOCK (7D RECORD) - 
C - 
cc PRESENT I F  L.OR3 (N) . GT. 0 - 
C - 
CL ( (SCAT (K,L) ,R=l,KMAX) ,L=l ,L3RDN) - 
C - 
CC K A A X Z S U M  OVER J OF J B A N D ( J , N )  WITHIN THE J-GROUP RANGE OF T H I S  - 
cc SUB-BLOCK. I F  M I S  THE INDEX OF THE SUB-BLOCK, THE J-GROUP - 
cc R A K E  COllTAINED WITHIN T H I S  SUB-BLOCK I S  - 
cc JL= ( Y - 1 )  * ((NGROUP-1) /NSBLOK*l) +1 T O  J U = M *  ((NZROUP-1) /NSBLOK+l) - cc I F  (JU.GT.NOROUP) JU = NGROUP - 
C - 

(C 3 !TT ) 
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cc 
cc 
c 
CW 
C 
CD 
CD 
Cb 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

LORDFI=LORD (?I) 
N I S  THE: INDEX FOR THE LOOP OVER N S C l l A X  (SEE F I L E  STRUCTURE) 

KNAX*LORDN=MlJMBER OF WORDS 

SCAT(F7.L) SCATTERING MATRIX 3F SCATTERING ORDER L, FOR 
REACTION TY?E IDE?ll!IPIED BY I D S C T ( N )  FOR T H I S  
BLOCK. J B A N D  ( J a n )  VALUES FOR SEATTEgING I N T O  
GROUP J ARE STORED AT LOCATIONS K=SUM FROM 1 
TO (J-1) OF JPA?ID(J ,N)  PLUS 1 TO K - l + J B A N D ( J , N ) .  
THE SUM I S  ZERO WHEN J=1. J-TO-J  SCATTER I S  
?HE I J J  (J ,N)  - T H  ENTRY I N  THE RANGE JBAND ( J , N )  . 
VALUES ARE ST3RED IN THE ORDER ( J + J U P ) ,  
( J + J U P - 1 )  .... . ( J + 1 )  ,J,  ( J - 1 )  ,... (J-JDN) , 

FiHERS J U P Z I J J  ( J , N ) - 1  A N D  J D N = J B A N D  ( J , N )  -1JJ (Ja N) 

c***********************************************************************- 
C 
CEOP I S O T X S  - 
C 
c***********************************************************************- 

- 
- 
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S P E C I F I C A T I O N S  FOR I N T E R F A C E  F I L E  GRUOXS 

c*************************************************************************- 
C R E V I S E D  0 7/23 / 7 5  - 
C - 
C F  GRUPXS-111  - 
C - 
C E  MICROSCOPIC GROUP NEUTRON CROSS S E C T I O N S  - 
C - 
CN T H I S  F I L E  P R D V I D E S  A BP.SIC BROAD GROUP - 
CN LIBRARY, OPDERED BY GROUP - 
C - 
c***********************************************************************- 

cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
C 

F I L E  STRUCTURE 

RECORD TYPE 

P I L E  I D E N T I  P I C A  T I  ON 
F I L E  CONTROL 
F I L E  DATA 
S E T  C H I  DATA 
I S O T O P E  CONTROL A N D  GROUP 

............................... ............................... 

INDEPENDENT DATA 
************* (REPEAT OVER ALL ENERGY GROUPS) 
* P R I N C I P A L  CROSS S E Z P I O N S  ************* 

ALWAYS 

ALWAYS 

*************(REPEAT OVER N I S O  ISOl'OPES) NCHIN-GT. 0 * T S O T O P F  C H I  DATA I C H I  ( I )  .GT. 1 ******* *** *** 
************* (REPPAT OVER ALL ENERGY GROUPS) 
* SCATTSRING CONTROL ALWAYS * ***********(REPEAT T O  NSCMAX SCATTERING BLOCKS) 

* * *  SCATTEPING SUB-BLOCP LORD(N) .GT.O 
* * **********(REPEAT F R O N  1 r o  MSBLOK) 

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

(C3NT)  
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CR 
C 
CL 
CL 
C 
CU 
C 
CD 
Cr) 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

F I L E  CONTROL (1D RECORD) - - 
NGROUP,NI SO,  MAXUP , A A X D N ,  M A X 3 R D ,  I C A I S T  ,NPSCS,NSTRPD, NCHIN, N I C H I ,  
NSCMA X,NSBLOK , NRG, N R H  

1 4  = NUMBER OF WORDS - 
- 
- 

NGIIOUP 
NISO 
RAXUP 
MAXDN 
NAXORD 

I C H I S T  

NPSCS 
NSTRPD 

ACHIN 

N I C  HI 

NSCMAX 

NSBLOK 

N R G  
N R H  

- 
NUMBER OF ENERSY GROUPS I N  SET - 
NUMBER OF I S O T 3 P E S  I N  S E T  - 
M A X I r l U M  NUMBER OF UPSCATTER GFOUPS - 
N A X I N U M  NUMBER OF DOWNSCATTER GROUPS 
HAXIM’JM SCATTEPING ORDER ( M A X I M U M  VALUE OF - 

LEGENDRE EXPANSION INDEX USED I N  F I L E )  - 
S E T  F I S S I O N  SPECTFUM FLAG - 

1- S E r  FISSION SPECTRUM VECTOR - 
.GT.l-  NUMBER OF SPECTRA FOR RANGES I N  INCIDENT - 
ENERGY DEPENDENT CHI - 

LENGTH OF THE P R I N C I P A L  CROSS SECTION RECORDS - 
NUMBER OF COORDINATE DIRECTIONS FOR WHICH TRANSPORT - 

CROSS SFCTIONS ARE GIVBN, .LE.3  - 
NUMBER OF I S O T 3 P E S  FOR WHICH THERE ARE INCIDENT - 

ENERGY DEPENDENT CHI DATA - 
NUNRER OF INCIDENT ENERGY SPECTRA FOR ISOTOPE C H I  - 

DATA (MAXIBUY) - 
H A X I M U M  NUMBER OF BLOCKS OF SCATTERING DATA - 

FOR EACH GROUP SCATTERED INTO - CAN BE THE - 
NUMBER OF TYPES OF SCATTERING FOR WHICH THERE 
ARE DATA - 

BLOCKING CONTRDL FOR SCATTER HATRICES. THE - 
SCATTERING D A T A  ARE BLOCKED INl’O NSBLOK - 
RECOSDS PER SCATTERING BLOCK. - 

RESERVED - 
RESERVTD - - 

c------------------------------------------------------------------------ 

C - 
CL ( C H I  ( J )  , J=I ,NGROUP)  , (VEL(;) , J= l ,NGROUP)  , - 
C 

C - 

CR F I L E  DATA (2D RECORD) - 
CL ( H S E T I D ( 1 )  , X = 1 , 1 2 ) ,  (HISONM (1) , I = I , N I S O ) ,  - 
CL (EMAX(J) , J= l ,NGROUP)  ,EMIN - 
CW 3*NGROUPtMULT*(NISOt l2)  +l=NO!lBER OF WORDS - 
CD H S F T I D ( 1 )  HOLLERITH IDEMTIFICATION OF SET (A6) - 
CD HISONY(1)  HOLLERITH I S O T 3 P E  LABEL FOR ISOTOPE I (A6)  - 
CD C H I ( J )  S E T  F I S S I O N  SPECTRUV - 
CD VEL (J) MEAR NEUTRON VELOCITY I N  GROUP J (CM/SEC) - 
CD EMAX(J)  M A X I M U M  ENERGY BOUND OF GROUP J (ET)  - 

- 

CD E M I N  M I N I A U M  ENEPGP BOUND OF S E T  (EV) - 
C - 
c------------------------------------------------------------------------ 
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C 
C L  
C 
CW 
C 
CD 
CD 
CD 
CD 
CD 
C 
C-- 

( ( C H I I  ( K , J )  , K = l , I C H I S T )  , J = l , N G R O U P ) ,  ( I S S P E C ( 1 )  , I = l , N E R O U P )  

NGPOUP* ( I C H I S T + l )  =NIHBER OF WORDS 

C H I I  ( K , J )  FRACTION OF NETTFONS EMITTED I N  GYOUP J AS A 
RESULT O F  F I S S I O N  I N  A N Y  GROUP U S I N G  SPECTRUN 

I S S P E C  (I) I S S P E C ( I ) = K  I Z P L I E S  THAT SPECTRUM K I S  USED TO 
CALCULATE E N I S S I O N  SPECTRUM FROM F I S S I O N  I N  
GROUP I 

CR 
C 
CL 
CL 
C L  
C L  
CL 
C L  
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

I S 3 T O P E  CONTROL A N D  GR3UP INDEPENDENT DATA (4D RECORD) 

( H A B S I D ( 1 )  , I = l , N I S O ) ,  ( H I D E N T ( 1 )  , I = l , N I S O ) ,  ( H H A T ( I ) = l , K I S O )  , 
(AMASS (I) ,I=l , N I S O )  , 
( S F I S S  (I) , I = l , N I S O ) ,  (ECAPT ( I )  , I = l , N I S O ) ,  ( X N ( 1 )  , I = l , N I S O )  , 
( T E M P ( 1 )  , I = l , N I S O )  , ( S I G P O T ( 1 )  , I = l , N I S O ) ,  (ADENS(1)  , I = l , N I S O ) ,  
(KBR (I) , I = l , N I S O ) ,  ( I D S C T  (N) ,N=l ,NSCl lAX)  , (LORD(N) ,N=l ,NSCHAX) ,  
( I C H I  (I) ,I=l , N I S O )  , I A L F , I N P ,  I N 2 N , I N D , I N T , I X , I Y  

NISO* (3+NULT+9)  +2*NSCNAX+7=NUMBER OF WORDS 

HABSID (I) 
HIDENT 
HMAT (I) 
AflASS ( I )  
E F I S S  (I) 
ECAPT (I) 
X N  ( 1 )  
TEMP ( I )  
S I G P O T  (I) 

ADENS (I) 

KBR (I) 

HOLLERITH ABS3LUTE I S O T O P E  LABEL (A6) 
I D E N T I F I E R ,  USUALLY ENDF NUHBER ( A 6 )  
MATEFIAL R E F E R E K E  FOR I D E N T I F I C A T I O N  ( A 6 )  
GRAll ATOMIC WEIGHT 
TOTAL THERMAL FNERGY Y I E L D / F I S S I O N  (W.SEC/FISS) 
THERMAL ENERGY YIELD PER CAPTURE (W.SEC/CAP) 
RESERVED 
I S O T O P E  TEMPERATURE (DEGREES KELVIN)  
AVERAGE E F F E C T I V E  POTEMTIAL SCATTERING I N  

( B A R NS /AT0 M ) 
DENSITY OF I S J I ’ O P E  I N  HIXTURE I N  WHICH ISOTOPE 

I S O T O P E  C L A S S 1  F I C A T I O N  

R ES  0 N A ACE R AM S E 

CROSS S E C T I O N S  WERE: GENERATED (A/BARN/CC) 

O=UNDEFINED 
l=FISSILE 
2 = F E R T I L F  
3 = OT HE R ACT I N I DE 
4 = F I S S I O N  PR3DUCT 
5=STRUCTURE 
6=COOLANT 
7=CONT ROL 

(C3 NT) 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
Cn 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

I D S C P  (N) 

LORD ( N )  

I C H I  ( I )  

I A L F  

I NP 

I N 2 N  

I N D  

I N T  

I X  
I Y  

SCATTERING M A T R I X  TYPE I D E N T I F I C A T I O N  FOR 
SCATTEPING BL3CK N. S I G N I F I C A N T  ONLY I F  
LORD (N) .GT.O 
IDSCT(N)  =Ooo+ N N ,  TOTAL SCATTERING (SUM OF 
ELASTIC,  INELASTIC,  AND N, 21! SCATTERING) 
= l o o  + N N ,  ELASTIC SCATTERING 
- 2 0 0  + N N ,  I N E L A S T I C  SCATTERING 
=300 + N N ,  (N,2N) SCATTERING PER ERITTED NEUTRON 
WHERE N N  I S  EXPANSION ORDER OF BLOCK N DATA, 
DATA ORDERED B Y  INCREASING EXPANSIOM ORDER 
FOR EACH OF TBE TYPES I N  THE ABOVE ORDER 

NUMBEr! OF SCATTERING ORDERS I N  B L X K  El. I F  
LORD(N)=O. T H I S  BLOCK I S  NOT PRESENT FOR T H I S  
ISOTOPE BLOCR. I F  N N  I S  THE VALUE TAKEN F R O l  
IDSCT (N) THEA THE PIATRICES I N  T H I S  BLOCK 
HAVE LEGPNDRE EXPANSION I N D I C E S  OF NN,NN+l, 
, . . . , NFl+LORD (A) - 1 

0- USE SET CBX 
1- ISOTOPE CHI VECTOR 
.GT.l-  NURBER OF SPECTRA FOR RANGES I N  INCIDENT 
ENERGY DEPENDENT C H I  

ISOTOPE FISSION SPECTRUM FLAG 

(N,ALPHA) CROSS SECTION FLAG 
I A L F = l ,  (N,ALPHA) DATA I N  THE F I L E  
IALF=O,  NO (N,ALPHA) DATA I N  THE F I L E  

(N,P) CROSS SEZTION FLAG 
SAYE OPTIONS AS FOR I A L F  

(N,2N) CROSS SECTION FLAG 
SAME OPTIONS AS FOR I A L F  

(N,D) CROSS SEZTION FLAG 
SANE OPTIONS AS FOR I A L P  

(N,T) CROSS SECTION FLAG 
SA?lE OPTIONS A S  FOR I A L F  

RESERVED 
RESERVED 

c-- -- 
CR 
C 
CL 
CL 
CL 
CL 
CL 
CL 
CL 
C 
CW 
CW 
C 

............................................................... 
P R I N C I P A L  CROSS SECTIONS ( 5 0  RECORD) 

( ( S T R P L ( 1 , L )  , I = l , N I S O )  , L = l , R A X T ) ,  
( ( S T O T P L ( 1 , L )  , I = l , N I S O )  , L = 1 8 H A X T ) ,  (SNGAM(1) , I = l , N I S O ) ,  
(SFIS ( I )  , I = l , I I S O )  , (SNUTOT (I) , I = l , N I S O )  , 
( C H I S 0  (I) , I = l , N I S O )  , (SNALF (1) ,1=1, NISO)  , 
( S N P ( 1 )  , I = l , N I S O ) ,  (SNZN(1)  . f = 1 , N I S O ) ,  
( S N D ( I ) , I = l , N I S O ) ,  ( S N T ( 1 )  , I = l , N I S O )  , 
( (STRPD(X, J )  , I=1 ,? l ISO)  , J=1, NSTRPD) 

N P SC S = N I  S 0 * ( 2  * Y A X  I! + 4 + I ALP+ I fl P + I N 2 N + I N  D + I  WT+ 11 S T R PD ) = N O  n B E R 
O F  WORDS 

(C 3NT) 
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CD STRPL (1,L) P L  WEIEHTED TRANSPORT CROSS SECTIONS - 
CD STOTPL(1,L)  P L  WEISHTED T3TAL CROSS SECTIONS - 
CD SNGAM(1) (N8GAMUA) CROSS SECTION - 
CD S F I S ( 1 )  ( N , F I S S I O N )  CRDSS SECTION - 
CD C H I S O ( 1 )  ISOTOPE C H I  VEZTOR - 
CD SNALF(1)  (N,ALPHA) (PRESENT I F  IALF.GT.0)  - 
CD S N P ( 1 )  (N8P)  (PRESENT I F  1NP.GT.O) - 
CD S N Z N ( 1 )  (N82N)  (LOSS) (PRESENT I F  IN2N.GT.0) - 
CD S N D ( 1 )  (N8D) (PRESENT IF IND.GT-0)  - 
CD S N T ( 1 )  (N8T) (PRESENT I F  I N T  .GT.O) - 
CD SECTION ( PRESEKT I F  NSTRPD.GT.0) - 

CD SNUTDT(1)  TOTAL NEUTRON P I E L D / F I S S I O N  - 

CD STRPD (I8 J )  COORDINATE D I l E C T I O N  J DEPENDENT TRANSPORT CROSS - 
CD NAXT nAXORDt1 - 
C - 
c------------------------------------------------------------------------ 

CW 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 

NGROUP* ( I C H I I  + 1) =N!lFlBER OF WORDS - 
I C H I I  = I C H I  ( I )  - 
C H I S 1  (K,J) FRACTION OF NEDTROBS EMITTED I N  GROUP J AS A RESULT - 

OF F I S S I O N  I N  A N Y  GROUP U S I N G  SPECTRUN K - 
I S O P E C  (I) I S O P F C ( I ) = K  I M P L I E S  THAT SPECTRUM K I S  USED TO - 

CALCULPiTE E N I S S I O N  SPECTRUM FROR F I S S I O N  IN - 
GROUP I 

- 

- - 

CR 
C 
CL 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
C 
C-- 

SCATTERING CONTROL (7D RECORD) 

( ( J B A N D ( 1 , N )  , I = l , N I S O )  ,N=l,NSCNAX) 
((IJJ (1,N) , I = l , N I S O )  , N=l,NSZMAX) 

2*NISO*b?SCNAX=NURBER OF WORDS 

JBAND (I, N) SCAT?ERING BANDWIDTH POR ISOTOPE I, BLOCK N 
IJJ (1,N) P O S I T I O N  OF IN-GROUP SCATTERIWG CROSS SECTION I N  

SCATTERING DATA FOR ISOTOPE I, SCATTERING BLOCK 
W 8  COUNTED FR3R THE F I R S T  WORD O F  ISOTOPE I DATA 

( C  3 WT ) 
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CR 
C 
cc 
C 
C L  
C 
cc 
cc 
cc 
C 
CW 
C 
CD 
C n  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
CN 
CN 
CN 
C 

S C A T T E P I N G  SUB-BLOCK ( E D  RECORD) 

P R E S E N T  I F  LORD (!I) .GT.O 

( ( S C A T  (K,L)  , K = l , K X A X )  , L = I , L 9 P D N )  

K M A X = S I J Y  3 V E F  I OF J B A N D ( 1 , N )  W I T H I N  T H Z  I - R A N G E  O F  SUB-BLOCK 
T H E  I -RANGE I S  I L =  (a-1) * ( ( N I S O - 1 )  / N S B L O K + l )  +1 
TO I!J=M* ( ( N I S O - 1 )  / N S B L O K + l )  . L O F D N z L O R D  ( M )  

KMAX*LORDN=NUMBER O F  WORDS 

S C A T  (K,L)  S C A T T E R I N G  M A l ’ 3 I X  O F  S C A T T E R I I G  ORDER L, F O R  
R E A C T I O N  T Y P E  I D E N T I F I E D  BY I D S C T ( N )  FOR T H I S  
BLOCK. J B A R D  ( I )  V A L U E S  F O R  S C A T T E R I N G  I N T O  
GROUP J ARE S T O R E D  AT L O C A T I O N S  K=SU?I FROM 1 
T O  ( 1 - 1 )  OF J B A N D ( 1 )  PLUS 1 T O  K - l + J B A N D ( I ) .  
T H E  SUIl  I S  ZERO WHEN I=l. J - T O - J  S C A T T E R  IS 
T H E  IJJ (I) -TH ENTRY I N  T H E  RANGE J B A N D  (I) .  
VALUES ARE S T 3 F E D  I N  T H E  ORDER ( J + J U P ) ,  
( J + J U P - 1 )  ,. .. , ( J + 1 )  ,J ,  (J-1) ,. .. , ( J - J D N )  , 
WHERE J U P = I J J  ( I )  -1 AND J D ? : = J B A N D ( I ) - I J J  (I) 

BLOCKIWG OVER I S O T D P E S  FOR EACH ORDER I S  
N E C E S S A R Y  I F  T H E  DATA IS TO B E  P R O C E S S E D  ONCE 
S E Q U E N T I A L L Y  AND T H E  N A C R O S C D P I C  DATA S T O R E D  
ONE ORDER AT A T I M E .  I N  T H I S  E V E N T ,  E I T H E R  
VALUES O F  LORD(E1) NUST B E  L I F l I T E D  T O  1 OR 
NSBLOR B E  1. 

V 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  GEODST 

c***********************************************************************- 
C R E V I S E D  07/22/75 - 
C - 
C F  GE3DST - 111 - 
C - 
C F  GEOMETRY DESCRIPTION - 
C - 
C * * * * * * * * * * * * * * * * * t * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -  

CR 
C 
CL 
CL 
C L  
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

F I L E  S P E C I F I C A T I O N S  (1D RECORD) - - 
I G O H ,  NZONE ,NREG 8 NZCL, N C I N T I ,  F C I N T J ,  NCINTK, N I N T I , N I N T J , N I N T R , I M B I ,  - 
IMB2,  JIlU1,J 1182 , K R 3 1  , KRB2 , NBS, NBCS, NIBCS,  NZ WBB, NTRIAG, NRRSS, 
(NGOP (I) ,1=1,5) 

27=NURBER OF WORDS 

IGOH GEONETRY 3- P O I N T  (FUNDAHENTAL MODE) 
1- SLAB 
2- CYLINDER 
3- SPHERE 
6 -  X-Y 
7- R-Z 
E- THETA-R 
9-  TBIAGONAL ( 6  HESH P O I N T S  I N  EACH 

HEXAGONAL ELENENT) 

HEXAGONAL ELEMENT) 
10- HEKAGONAL (1 RESH POINT I N  EACH 

11- R-THETA 
1 2 -  R-THETA-Z 
13-  R-THETA-ALPHA 
1 4 -  x-Y-z 
15- THETA-R-Z 
16- THET A-R-ALPHA 
17- TRIAGONAL-Z (MESH P O I N T S  AS IN 9, 

(CDNT) 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CQ 
CD 
CD 

ABOVE) - 
18-  HEXAGON-Z (MESH P O I N T S  AS I N  10 - 

ABOVE) - 
NZONE NUMBER OF ZONES (EACH HOMOGENEOUS I N  NEUTRONICS - 

PROBLEN - A ZONE CONTAINS ONE OR MORE REGIONS)  - 
NREG NUMBER OF PEGIONS - 
NZCL NURBER OF ZONE C L A S S I F I C A T I O N S  ( E D I T  PURPOSES)  - 
N C I N T I  NUMBER OF F I R S T  DI f lENSION COARSE NESH INTERVALS - 
N C I N T J  NUflBER OF SECOND DIMENSION COARSE NESH - 

INTERVALS,  NCINTJ-EQ.  1 FOR ONE - 
DIMENSIONAL CASE. - 

NCINTK NUMBER OF THIRD DINENSION COARSE NESH INTERVALS - 
NCINTK.EQ. 1 FOR ONE A N D  TWO - 
DIMENSIONAL CASES. - 

NINTI NUMBER OF F I R S T  DINEWSION F I N E  IlESH INTERVALS - 
N I N T J  NUMBER OF SECOND DINENSION F I N E  MESH I N T E R V a L S  - 

N I N T J . E Q . l  FOR OME DIflENSIONAL CASE. - 
NINTK NUMBER OF THIRD DIMENSION F I N E  NESH INTERVALS - 

NINTK.EQ.1 FOR ONE A N D  TWO DIMENSIONAL - 
CLSES. - 

I n B l  F I R S T  BOUNDARY O N  F I R S T  DIMENSION - 
0- ZERO FLUX (DIFFUSION)  - 
1- REFLECTED - 
2 -  EXTRAPOLATED ( D I F F U S I O N  - DEL P H I  - 

/ P H I  =-C/D WHERE C I S  GIVEN AS BNDC - 
BELOW AND D I S  THE GROUP D I F F U S I O N  - 
CONSTANT, TRANSPORT - NO RETURN) - 

3- REPEATING ( P E R I 3 D I C )  WITH O P P O S I T E  - 
FACE - 
ADJACENT FACE G O I H G  CLOCKWISE - 
AROUND THE F I R S T  AND SECOND - 
DIf lENSION PERIMETER. P E R T I N E N T  - 
ONLY FOR 2 OR 3 DIMENSIONAL - 
PROBLEMS. - 

5- INVERTED REPEATING ALONG T H I S  FACE - 

4- REPEATING ( P E R I O D I C )  WITH NEXT - 

(180  DEGREE ROTATION) - 
6- I S O T R O P I C  RETURN (TRANSPORT) - 

NOPE THAT FOR REPEATINS BOUNDARIESI THE F I R S T  BOUNDARY I N  - 
ORDER WHICH I S  INVOLVED C A R R I E S  THE DESIGNATOR D E F I N I N G  - 
THE REPEATING CONDITION. - 

I R B 2  LAST BOUNDARY ON F I R S T  DIMENSION - 
J n B l  F I R S T  BOUNDARY O N  SECOND DIMENSION - 
J V B 2  LAST BOUNDRRY ON SECOND DIMENSION - 
KMB1 F I R S T  BOUNDARY O N  T H I R D  DIMENSION - 
RflB2 LAST BOUNDARY ON THIRD DIMENSION - 
NBS NUllBER OF BUCKLING S P E C I F I C A T I O N S  - 

1- S I N S L E  VALUE A P P L I E S  EVERYWHERE - 
.EQ,NZ3NE, ZONE-DEPENDENT - 
.GT.NZ3MEI DATA I S  GIVEN OVER ALL ZONES FOR - 

THE F I R S T  ENERGY GROUP, THEN FOR THE NEXT - 
GROJP,  TO END O F  L I S T  - I F  THERE ARE MORE - 
GROUPS, LAST GROUP DATA GIVEN I S  USED - 

(Z3NT)  
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k 

CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

NBCS NUMBER OF ZONSTANTS FOR EXTERNAL BOUNDARIES - 
1- S I N Z L E  VALUE USED EVERYWHERE - 
6- INDIVIDUAL VALUES FOR EACH P O S S I B L E  - 

SURFACE (BOUNDARY S P E C S  G I V E  ACTUAL USE) - 
.GT.6- SIX VALUES ARE GIVEN FOR THE F I R S T  - 

EAERZY G R O U P ,  THEM SIX FOR THE NEXT. TO - 
THE END QP THE L I S T  - THE LAST GROUP DATA - 
GIVEN A P P L I E S  TO ALL ADDITIONAL GROUPS - 

N I B C S  NUMBER OF CONSTANTS FOR INTERNAL BOUNDARIES - 
1- S I B Z L E  VALUES USED EVERYWHERE - 
.GT.l- VALUES ARE GIVEN B q  ENERGY GROUP - 

WITH NON-BLACK CONDITION INDICATED BY - 
ZER3 ENTRY - LAST VALUE A P P L I E S  TO - 
ADDITIONAL GROUPS - 

NZWBB NUNBER OF ZONES WHICH ARE BLACK ABSORBERS - 
MT F I A G TRIAGONAL GEOMEPRY OPTION - 

0- RHOMBUS WITH COORDINATES AT 120 DEGREES - 
O R I E I N  I S  AT THE CENTER OF A HEXAGONAL - 
CORNERS OF HEXAGONAL ASSEMBLIES.  

1- SAME AS OPTION 0 EXCEPT COORDINATES AT - 
60 DEGREES - 

2- FECTANGLE (COORDINATES AT 90 DEGREES) - 
F I R S T  BOON DARY PERPENDICULAR TO - 
HEXAGONAL FLAT. - 

3- EQJILATERAL (60 DEGREE) TRIANGLE. TWO - 
BOUNDARIES ORIGINATING AT CENTER O F  - 
HEXAGONAL ASSEMBLY P A S S  THROUGH CORNERS - 
OF HEXAGONAL ASSEMBLIES.  - 

4- TRIANGLE: (30-60 DEGREE). F I R S T  BOUNDARY - 
PERPENDICULAR TO FLATS. - 

N R A S S  RES ION ASS I GN MEYT S - 
0- TO COARSE MESH - 
1- TO F I N E  MESH - 

ASSEMBLY, BOUNDARIES P A S S  THROUGH - 

NGOP (I) RESERVED - - 

c------------------------------------------------------------------------ 
CR ONE DIMENSIONAL COARSE FlESH INTERVAL BOUNDARIES AND F I N E  - 
CR YESH INTERVALS ( 2 D  RECORD) - 
C 
cc PRESENT I F  IGOH.GT.0 A N D  IGOfl.LE.3 
C 
CL (XNESH ( I )  , I = l , N C B N D I )  , ( I F I N T S  (I) . I = l , N C I N T I )  - 
C 
CW N C B N D I * M U L T + N C I N T I = N U U B E R  OF WORDS - 
C 
CD Xf lESf f (1 )  CORRSE MESH BOUNDARIES, FIRST DIMENSION 
CD I F I N T S ( 1 )  NUMBER O F  F I N E  IlESH INTERVALS PER COARSE l E S H  - 

INTERVAL. F I R S T  DIMENSION - CD 
CD NCBNDI N C I N T I + 1 .  NUNBER OF F I R S T  DIflBNSION COARSE MESH - 

BOUNDARIES - CD 

- - 
- 
- - 

(Z3NT) 
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- C 
cc U N I T S  k R E  CM FOR LINEAR DIMENSIONS AND RADIANS FOR ANGULAR - cc DIMENSIONS - 
C - 

c-----------------------------------------------------------------------~ 
CR TWO DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND F I N E  - 
CR MESH INTERVALS ( 3 D  RECORD) - 
C cc PRESENT I F  IGOM.GE.6 A N D  IGDM.LE.l l  - 
C 
CL (XMESH ( I )  , I = l , N C B N D I )  . (YMESH(J)  . J = l , N C B N D J )  . - 
CL 1 ( I F I N T S ( 1 )  , I = l , N C I N T I )  8 ( J F I N r S ( J )  . J = I , N C I N T J )  - 
C - 
CW (NCRNDI+NCBNDJ) *MULT+NCINTI+NCINTJ=NUMBEl? OF WORDS - 
C 
CD YflESH(J)  COARSE MESH BOUNDARIES,  SECOND D I N E N S I O N  - 
CD J F I N r S ( J )  NUMBER OF F I N E  MESH INTERVALS P E R  COARSE MESH - 
CD INTERVAL, SECOND D I R E N S I O N  - 
CD NCBNDJ N C I N T J + l ,  NUMBER O F  SECOND DIMENSION COARSE - 
CD RESH B3UNDARIES - 
C c------------------------------------------------------------------------ 

- 
- 

- 

- 

CR 
CR 
C 
cc 
C 
C L  
C L  
CL 
C 
cu 
C 
CD 
CD 
CD 
CD 
CD 
C 

THREE DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND F I N E  - 
NESH INTERVALS ( 4 D  RECORD) - 
PRESENT I F  IGOU.GE.12 - - - 

(XHESH ( I )  , 1=1 ,NCBNDI)  # ( Y R E S R ( J )  , J = l , N C B N D J )  . 
1 (ZMESH (IC) ,K=l,NCBNDK) 8 ( I F I N T S  (I) . I = l , N C I N T I )  . 
2 ( J F I N T S ( J )  . J = l , N C I N T J )  . ( K F I N P S ( K )  ,K=l ,NCINTK]  

- - - - 
(NCBNDI+NCBNDJ+ NCBNDR) *MULT*NCINTI+NCINTJ+NCINTK=NURBER O F  RORDS - - 

ZMESH (K) C O A R S E  MESH BOUNDARIES. THIRD DIMENSION - 
R F I N T S  (R) NUMBER OF F I N E  R E S H ' I N T E R V A L S  PER COARSE MESH - 

INTERVAL, T H I R D  D I N E N S I O N  - 
NCBNDR N C I N T R + l ,  NUHBER O F  T H I R D  D I N E N S I O N  COARSE MESH - 

BOUNDARIES - - 
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C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C--- 

- 
2*NREG+NBS+NBCS+NIBCS+NZWBB+NZONE=NUMBER OF WORDS - 
VOLR ( N )  REGION VOLUMES (CC) - 
BSQ (N) BOCKLING (B**2) VALUES (CM**-2) - 
BNDC (N) BOUNDARY C3NSTANTS (DEL PHI/PHI =-C/D) - 
BNCI  (N) INTERNAL BLACK BOUNDARY CONSTANTS - 
NZHBB (N) ZONE NUMBERS R I T H  BLACK ABSORBER CORDITIONS - 

ZONE C L A S S I F I C A T I O N S  - NZC (N) 
NZNP (N) ZONE NUHBER ASSIGNED TO EACH REGION - 

- 

- ..................................................................... 

CR 
CR 
C 
cc 
C 
CL 
C 
cw 
C 
cs 
cs 1 
C 
CD 
CD 
C 

REGION ASSIGNMENTS TO ZOARSE MESH INTERVALS 
(6D RECORD) 

PRESENT I F  IGOM.GT.0 AND NRASS.EQ.0 

( ( H R ( 1 , J )  , I = l , N C I N T X )  , J= I ,NCINTJ) - - - -NOTE STRUCTURE 

NCINTI*NCIWTJ=NUMBER OF WORDS 

DO 1 K = l , I C I N T K  
READ(N) * L I S T  AS ABOVE* 

N R  (1, J )  R3GION NUHBERS ASSIGNED TO COARSE 
INTERVALS 

cc PRESENT I F  IGOM.GT.0 AND WRASS.EQ.l 
C 
CL 
C 
CW NINTI*NINTJ=NUMBER OF WORDS 

( ( M R  (1,J) , I = l , N I N T I )  , J = l , N I N r J )  ----NOTE STRUCTURE 

C***********************************************************************-  - - C 
CEOF GEODST 
C T 

c*******************************o*i***************************************- 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  N D X S R F  

c***********************************************************************- 
C REVISED 07/22/75 - 
C 
CF NDXSRF - I11 - 
C 
CE NUZLIDE DENSITY, DATA, CROSS SECTION REFERENCING - 
C 
c*************************************************************************- 

- 

- 

CL 
CL 
CL 
C 
CA 
C 
CD 
CD 
CD 
CD 

.................................................................... 
NUCLIDE REFERENCING DATA (2n RECORD) e - 

(HNNRNE(N) ,N=l,NON) , (HANANE(N) ,N$l ,NON),  (WPF(N) ,N=l,NON) , - 
(ATWT(J) , J = l , N A N )  r (NCLN(N) ,N=I,NON).((NDXS(K,L) ,K=1,4) ,L=l .NSN),  - 
( (NOS (1.L) , I = l , N N S )  ,L=l ,NSN)  ((NOR(N,L) ,N=I,NON) ,L=l ,NSN)  - - 
NAN+Z*NON* ( l+NULT)  +NSN* (Y*NNS+NON) =NUMBER OF WORDS - 
HNNANE (N) UNIQUE REFERENCE NUCLIDE NAME, I N  LIBRARY ORDER - 

(A6) ALPHRNUMRPIC - 
HANANE (N) ABSOLUTE NUCLIDE REFERENCE, I N  LIBRARY ORDER - 

(A6) ALPHRNUHERIC - 
( Z 3 N T )  
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

WPF (N) RESEFV ED 
ATWT (J) ATOirIC WEI7HT 
NCLN (N) NUCLIDE CLASS I F I C A T  ION 

1- F I S S I L E  
2- F E R T I L E  
3- OTHER A C T I N I D E  
4- F I S S I O N  PRODUCT 
5- STRUCTURAL 
6- COOLAHT 
7- CONTROL ROD 
GREATER r H A N  7 ,  UNDEFINED 

K = 1, NUTBER OF NUCLIDES I N  S E T  
R = 2, RESERVED 
K = 3, RESERVED 
K = 4 ,  RESERVED 

( I N  HNNAJE L I S T )  OF NUCLIDE ORDERED I IN 
S E T  L 

NUMBER N I N  CROSS SECTION DATA 

N D X S  (K,L) REFERENCE DATA FOR S E T  L 

NOS ( I  , L) ORDER NUMBER O F  NUCLIDE I N  CROSS S E C T I O N  D A T A  

NOR (N, L) ORDER NUNBER OF NUCLIDE I N  S E T  L GIVEN ORDER 

CR 
C 
C L  
C L  
C 
CU 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C 
C 
C 
C 
C 
C 
C 

NUCLIDE CONCEYTRATION ASSIGNRENT DATA ( 3 D  RECORD) 

(VOLZ(N) ,H=I ,NZONE)  ( V F P A ( N )  , N = I , N Z O N S ) ,  (VLSA(M) * N = l , N S Z ) ,  
(NSPA (N) ,N=1,NZONE) 8 ( R X A ( I Y l  . f i = l , N S Z )  , (NZSZ(M) , A = l , N S Z )  

3* (NZONEtNSZ)  =NUMBER OF WORDS 

VOLZ (N) VOLUMES OF ZONES, C C  
VFPA (N) VOLU?lE FRACTIONS FOR PRIMARY ZONE A S S I G N n E I T S  
V L S A ( R )  VOLUYES OF SUBZONES 
NSPA (N) NUCLIDE S E I  REFERENCE, P R I M A R Y  ZONE ASSIGNHENT 

NSSA (M) NUCLIDE SET REFERENCE ASSIGNHENT TO SO BZONES 
NZSZ ( a )  ZONE CONTAINIJIG SUBZONE 

( M A Y  BE ZERO ONLY IP THERE ARE SUBZONES) 

NOTE THAT TO CALCULATE MACROSCOPIC CROSS S E C T I O N S  FOR A ZONE, 
I T  IS NECESSARY TO CONSIDER THE CONCENTRATION OF EACH NUCLIDE 
I N  THE PRIMARY S E T  ASSIGNIYENP (UNLESS A ZERO I N  NSPA I N D I C A T E S  
THERE ARE NONE) TIMES THE V3LUME FRACTION, A N D  THE CONCENTRATION 
OF EACR N U C L I D E  IN EACH SUBZ3NE ASSIGNED TO THE ZONE TIMES THE 
RATIO OF THE S U B Z O N E  V O L U M E  r o  THE ZOYE VOLUME. 

c***********************************************************************- 
C - 
CEO? NDXSRF - 
C - 
C** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *~* * * * * * * * * * * * * * * * * * * * * * * * * * * * * -  
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  ZNATDN 

c***********************************************************************- 
C REVISED 07/22/75 
C T 

ZNATDN - 111 - CF 
C - 
CE ZONE ATOnIC D E N S I T I E S  ( O F  NUCLIDES) - 
C - 
c*************************************************************************- 

c------------------------------------------------------------------------ 
CR FIL E I DEN T I  F I C  AT I O  N - 
C 
CL HllAHE, (HUSE (I) , I = 1 , 2 )  . IVERS - 
C 
CW 1+3*HULT=NUMBER OF WORDS 
C 
CD HNAHE HOLLERITH F I L E  NAME - ZNATDN - ( A 6 )  
CD HIJSE(1) HOLLERITH USER I D E N T I F I C A T I O N  (A6) - 
CD IVXRS F I L E  VERSI3N NUNBER - 
CD MULT DOUBLE PREZISION PARAHETER - 
CD 1- A 6  WORD IS S I N G L E  WORD - 
CD 2- A6 PORD I S  DOUBLE P R E C I S I O N  WORD 
C 
c-------------------------------------------------------~---------------- 

- 

- 
- - - - 

- 
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c------------------------------------------------------------------------ 
Cf( ZONP ATOMIC D E N S I T I E S  (OF  NUCLIDES)  (2D RECORD) - 
C 
CL ( (ADEN ( W ,  J )  , N = l  ,NITS) , J = J L ,  53) ----SEE STRUCTURE BELOW---- - 
C 
CW N N S *  ( (NTZSZ-1)  /NBLKAD+l)  =NUMBER OF WORDS - 
C 
cs D O  1 ~ = ~ , N B L F A D  - 
C S  1 READ(N) * L I S T  AS ABOVE* - 
C 
CC WITH M RS THE BLOCK INDEX,  J L =  ( n - 1 )  * ( ( N T Z S Z - 1 )  /NBLKAD+l)  t 1  - 
cc AND JU=M* ( (NTZSZ-1)  /NBLKAD+l )  - 
C 
CD ADEN(N,J )  ATOMIC DENSITY OF NUCLIDE ORDERED N I N  THE - 
CD ASSOCIATED SET G I V E N  IN ORDER FOR EACH ZONE - 
CD FOLLOWED IN ORDER FOR EACH SUBZOWE - 
C c------------------------------------------------------------------------ 
c************************************************************************- 

- 
- 
- 
- 
- 

- 

- C 
CEOF ZNATDN 
C 
c************************************************************************- 

- - 
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S P E C I F I C A T I O W S  FOR IHTERFACE PILE RTFLWX 

c***********************************************************************- 

C - 
C F  RTFLUX - 
C - 
CB REOULAR TOTAL FLUXES - 
C 
c***********************************************************************- 

C REVISED 07/23/75 - REVISED 04/01/80 - 

- 

ORDER OF GPOUPS IS ACCORDING TO DECREASING 
ENERGY, NDl'E THAT DOUBLE P R E C I S I O N  FLUXES ARE 
GIVEN WHEN NULT.EQ. 2 

c------------------------------------------------------------------------ 
CR P I L E  I D E N T I F I C A T I O N  - 
C 
CL HNAME, (HUSE(1)  , I = l , 2 )  , I V E R S  - 
C - 
CV 1*3*MVLT=NUHBER OF WORDS - 
C - 

- 

CD HIAME HOLLERITH F I L E  NAME - RTFLUX - (A6) - 
CD RrJSS(1)  HOLLERITH USER I D E N T I F I C A T I O N  ( A 6 )  - 
CD I V E F S  F I L E  VERSION N3MBER - 
C - 
CD nULT DOUBLE- PR EC I S I  3 N PAR A H ETER - 
CD 1- A6 WORD I S  SItlGLE WORD - 
CD 2- A6 W 3 R D  I S  DOLIBLE P R E C I S I O N  WORD - 
C 
c------------------------------------------------------------------------ 

- 

CR 
C 
C L  
C 
cu 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CY 
CN 
CY 
c 1 
CN 
C 
CD 
CD 

S P E C I F I C A T I O X S  (ID RECORD) 

NDIH,WGRDUP,NINTI,NINTJnNINTKnITi?R8EFFKnPOWER 

R=NUnBER OF WORDS 

N D I N  NUMBER O F  DIHENSIONS 
NGROUP NUnBER OF ENEEEY GR6UPS 
N I N T I  NUMBER OF F I R S T  DINENSION F I N E  HESH INTERVALS 
N I J T J  NUllBER OF SEC3FD DIMENSION F I N E  MESH INTERVALS 
NINTP NUNSER OF THIRD DIYENSION F I N E  HESH INTERVALS, 

NINTK.EQ.l I F  NDIY.LE.2 

FOR MESHPOIHT EDGE LOCATIONS, N I N T I ,  NINTJ,  A N D  NINTK kRE 
INTERPRETED AS THE NUMPER OF P O I N T S  (ONE MORE THAN THE 
NUPIBER OF I?lTERVALS) 
FOR SPECIAL TSIANGULAR GEOnETRIES,  N I N T I  I S  THE NUPIBER OF 
POINTS ON EACH PLANP, AND N I N T J  I S  S E T  T O  1. 

I T E R  OUTER ITERATION NUnBER AT WHICH FLUX WAS WRITTEN 
HADE NEGATIVE FOR HESH EDGE P O I N T S  

( Z  0 ?IT) 
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CR MULTI=DIIIEHSIOITAL REGOLAR TOTAL FLUX ( 3 D  RECORD) - 
C cc PRESENT I F  NDIY.GE.2 - 
C 
CL ((FRBG (1.J)  ,I=l , N I N T f )  , J = l , N I N T J )  -----NOTE STRUCTURE BELOW----- - 
C 
CW N I N T I  *NINTJ* MOLT= MUfB ER OF W 3 R D S  - 
C 
CS DO 1 L=l,NGROUP - 
CS DO 1 R = l , N I N T R  - 
CS 1 READ(N) * L I S T  AS ABOVE* - 
C 
CD F R E G ( 1 , J )  NULTI-DIMENSI3NAL REGULAR TOTAL FLUX - 
CD BY INTERVAL FOR EACH GROUP - 
C c------------------------------------------------------------------------ 

c**************+********************************************************- 
C 
CEO F RTFLUX - 
C c***********************************************************************- 

- 
- 
- 
- 
- 
- 
- 
- 
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S P E C I F I C A T I O N S  FCR INTERFACE F I L E  ATFLUX 

c***********************************************************************- 
C REVISED 07/23/75 - REVISED 04/01/80 - 
C 
CF ATFLUX - 
C 

ADJOINT TOTAL FLUXES - CE 
C 
C*******+********************+*********************************- 

- 
- 
- 

ORDER OF’ ;POOPS I S  ACCORDING TO INCREASING 
EVERGY, N 3 r E  THAT DOUBLE P R E C I S I O N  FLUXES ARE 
GIVEN WHEN MULT. EQ. Z 

c-------------------------------------------------------~---------------- 
CR F I L E  I D E N T I F I C A T I O N  - 
C 
CL HNAME, (HUSE(1)  , I = 1 , 2 )  , I V E R S  - 
C 
CW 1+3*MULT=NUMBER OF WORDS - 
c 
CD HNANE HOLLERITH F I L E  NAnE - ATFLUX - (A6) T 

CD HrJSE(1)  HOLLERITH USER I D E N T I P I C A T I O ~ 7  (A6)  - 

- 
- 
- 

CD IVERS F I L E  VERSION NUMBER 
C 
CD MULT DCUBLE-PRECISX3N PAPAMETER - 
CD 1- A6 W O R D  I S  S I N G L E  WORD 
CD 2- A6 WORD I S  DOUBLE PRECISIOM WORD - 
C 
c------------------------------------------------------------------------ 

- 

- 

CR 
C 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
CN 
c ?I 
C 

S P E C I F I C A T I O N S  ( 1 D  FECORD) 

N D I M , N G R O U P , N I N T I , N I M T J ,  NIYTK,ITER,EFFK,ADUX 

0=NUMBER OF WORDS 

N D I M  NUMBER OF D I ~ I E N S I O N S  
NGROUP NUMBER OF EN3F;Y GPOUPS 
N I N T I  NUllBER OF FIRSI’  DIMENSION F I N E  MESH INTERVALS 
N I N T J  NUMBER OF SEC3ND DINENSION F I N E  MESH INTERVALS 
NINTK NUMBER OF THIPD DIf lENSIQN FINE MESH INTERVALS, 

NINTR.EQ.l IF NDIM.LE.2 

FOR HESHPOINT EDGF LOCLTIONS, N I N T I ,  N I N T J ,  AND NINTK ARE 
INTERPRETED AS THE NUHBER OF POINTS (ONE MORE THAN THE 
NUHFER OF INTERVALS) 
FOR S P E C I A L  TRIANGULAR GEORETRIES, N I N T I  I S  THE NUMBER OF 
PGINTS ON EACH P L A N E ,  A N D  NINTJ IS SET ro  I .  

(C3NT) 
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CD I T E R  OUTER ITERATION NUEBER AT WHICH FLUX W A S  WRITTEN 
CD NADE NEGATIVE FOR N R S H  EDGE P O I N T S  

CD (DOXINANT HARXDNIC) HAVE BEEN CORRECTED FOR 
CD F U N D A Y EN T A L CD N TA if I N  AT I ON 
CD EFFK EFFECTIVE MULTIPLICATION FACTOR 
CD ADUM ZERO FOR NON FIXED SOURCE PRORLEN 
CD S U M  FIXED SOURCE I F  F I X E D  SOURCE PROBLEM 
C 
c-------------------------------------------------------------------- 

CD SET ro  Z E R O  IF FIXED SOURCE ADJOIST FLUXES 

- 
*- 
*- *- *- - 
*- 
*- - 

.---- 

c------------------------------------------------------------------------ 
CR MULTI-DIMENSIONAL ADJOINT TOTAL FLUX (31) RECORD) - 
C 
cc PRESENT I F  NDI!. GE. 2 - 
C 
CL ( ( P A D J ( 1 , J )  , I = l , N I A T I )  , J = l , N I N T J ) - - - - -  NOTE STRUCTURE BELOW----- - 
C 
CW NINTI*NINTJ*MULT=NUXBER OF W 3 R D S  
C 

- 
- 
- - - 

CS DO 1 L=l,NGROUP - 
CS DO I K=l,NINTK - 
CS 1 READ(N) * L I S T  AS ABOVE* - 
CD F A D J ( 1 , J )  NULTI-DIEENSIONAL ADJOINT TOTAL FLUX - - C 

CD BY INTERVAL FOP EACH GROUP 
C 
c------------------------------------------------------------------------ 

- - 
c**************+********************************************************- - C 
CEO F ATPLUX 
C 

- - 
c***********************************************************************- 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  RZFLUX 

C** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -  
C E(EFEREBCE 02/01/79 ORNL-5180  - 
C - 
C F  RZFLUX - 
C 
C E  REOULAR ZONE FLUX BY SPOUP, AVERAGED OVER EACH ZONE - 
C c PI A H  A S T E P I S K  I N  COLUMN 7 2  I N D I C A T E S  LOCAL X O D I F I C A T I O N  - 
C 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * -  

c------------------------------------------------------------------------ 
CR F I L E  I D E N T I F I C A T I O N  - 
C - 
CL HNANE, (HUSE(1)  , I = 1 , 2 )  , I V E R S  - 
C 
cw 3*NULT + 1 
C - 
CD HNAME F I L Z  NAmE (A6) 'RZPLUX' - 
CD I V E R S  F I L E  VERSION NUMBER - 
C 
CN UULT 1 FOR LONG W O R D ,  2 FOR SHORT WORD NACHINES - 
C c---------------------------------------------------------------~-------- 

- 

- - 
CD HOSE USEF IDENTIFIL'ATION (A6) - 

- 
- 

CR 
C 
CL 
C L  
C 
C P  
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

1 D  F I L E  REFERENCE INFORMASION 

T I R E ,  POWER ,VOL,EPFK, E I V S  ,DKDS ,TNL, TNA,TBSL,TNBL,TNBAL, TNCRA, 
CF.CE,CF,CC,ITPS,NZONE,NGROUP,N!?V 

20 

T I N  0 REFERENCE REAL TIYE,  DAYS 
POWER POWER LEVEL F3R ACTUAL NEUTRONICS PROBLEN, WATTS 

VOL VOLUNE OVER WHICH POWER W A S  DETERaINED,  CC 
EFFK NIJLTIPLICATION FACTOR 
E I V S  EIGENVALUE O F  SEARCH OF SEARCH PROBLER 
DKDS DERIVATIVE O F  SFARCH PROBLEM 
TNL TOTAL NEUTRON LOSSES 
TNA TOTAL NEUTRON ABSORPTIONS 
T N S L  TOTAL NEUTRON SURFACE LEAKAGE 
TNBL TOTAL NEUTRON BUCKLING LOSS 
TNBAL TOTAL NEUTRON @LACK ABSORBER LOSS 
TNCRA TOTAL NEUTRON CONTROL ROD ABSORPTIONS 

THERNAL 

("r) 
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CD C F  FRACTION OF COPE TRFATED I:! PROBLEN 2- 
CD C E  CONVERSION PAZTOR, RATIO OP THERHAL ENERGY TO *- 
CD Frssroti + CAPTJJFE E N E R G Y  AVAILABLE WITH *- 
CD THE CROSS SECTIONS *- 
CD CR ADDITI3WAL DAPA FLAG I F  .GT.O (TWO REC3RDS) *- 
CD CC RESERVED - 
CD I T P S  ITERATIVE PROZESS STATE - 
CD ‘0, NO ITERATIONS DONE - 
C n  =1, CONVEROENCE S A T I S F I E D  - 
CD =2 ,  NOT CONVERGED, BUT COllVERGING - 
CD = 3 ,  NO? EDNVERGED, NOT COIIVERGING - 
CD N Z O N E  NUMBER OF GEOMETRIC ZONES - 
CD NGROOP NUYBER OF NEUTPON ENERGY GFOUPS - 
CD NPV MUHBER OF BLOZKS OF LOCAL, FIIIE-SCALE FLUX VALUES *- 
C - c------------------------------------------------------------------------ 
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c--------------------------------------------------------~--------------- 
CR 6 D  LOCAL NEUTRON FLUX VALUES *- 
C *- 
CL ( ( F L F  (K,M) ,K=l ,NGROUP) ,H=l ,NLP)  *- 
C *- 
cu NGROUP* NLP *- 
C *- 
CD P L F  LOCAL VALUE OF THE NEUTRON TOTAL FLUX, *- 
CD AS ASSOCIATED WITH A SUB-VOLUME WITHIN THE *- 
CD REFERENCE ZONE NRZ *- 
C *- 
c------------------------------------------------------------------------ 

c***********************************************************************- 
C 
CEO P RZFLUX - 
C 
c***********************************************************************- 

- 
- 
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S P E C I F I C A T I O N S  FOR IXTERFACE F I L E  F I X S R C  

CR 
C 
CL 
C L  
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
CN 
CN 
C 

S P E C I F I C A T I O N S  (1D RECORD) 

I T Y P E ~ N D I ~ ~ N G R O U P , N I N T I , N I N ~ J ~ N I N ~ K ~ I D I S T S ~ N D C O M P ~ N S C O B P ~ N E D G I ~  
NEDGJ ,NEDGK 

12-NUNBER OF WORDS 

I T Y P E  

NDI  M 
NGROUP 
N I N T I  
N I N T J  
NINTR 

T Y P E  SOURZE. 
O = D I F F U S I O N  
1=SN 

NUlBER O F  DIMENSIONS 
NUMBER OF EROUPS 
NUMBER OF F I R S T  D I N E N S I O N  F I N E  NESH INTERVALS 
NOlBER O F  SECOND DIIIENSION F I N E  MESH INTERVALS 
NUlBER O F  THIRD D I N E N S I O N  F I N E  BESH INTERVALS 

F3R NESHPOINT EDGE LOZLTIONS,  N I N T I ,  N I N T J ,  AND NINTK ARE 
INl!ERPRETED AS THE: NOlBER OF P O I l l T S  (ONE NORE THAN THE 
NUNBER OF INTERVALS) 
FOR S P E C I A L  TRIANGULAR G E O 5 E T R I E S ,  N I N T I  IS THE NUNBER OF 
P O I N T S  ON EACH PLANE, AI!D NINTJ  I S  S E T  T O  1. 

(ZONT) 
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CD I D I S T S  D I S T R I B U T E D  SOURCE FLAG. - 
CD O= NO D I S T R I B U T E D  SOURCE GIVEN. - 
CD 1= D I S T R I B U T E D  SOURCE I S  GIVEN BY P O I N T  *- 
CD 2= D I S T R I B U T E D  SOURCE I S  G I V E N  BY ZONE *- 
CD 3= SAME AS 1 BUT A N  ADDITIONAL RECORD I S  *- 
CD PRESENT AT END O F  nATA *- 
CD 4= SAME AS 2 BUT AN ADDITIONAL RECORD I S  *- 
CD PRESENT AT END OF DATA *- 
CD NDCOFP NUMBER OF D I S T R I B U T E D  SOURCE CONPONENTS - 
CD = NUMBER OF ZONES IF I D I S T S  I S  2 OR 4 *- 
CD NSCOYP NUIlBER OF SURFACE SOURCE COMPONENTS (0) *- 
CD YEDGI NUMBER OF F I R S T  DIMENSION BOUNDARY SOURCES (0) *- 
CD NEDGY NUMBER OF SECOND DIMENSION BOUNDARY SOURCES (0) *- 
CD NEDGK NUMBER O F  T H I R D  DIMENSION BOUNDARY SOURCES (0)  *- 
C c------------------------------------------------------------------------ 

- 
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C L  ((ZS3R ( L e N )  ,L=I ,NDCO!lP)  , N = I , N G R O U P )  
C 

*- *- 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  SEARCH 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - C REVISED 07/22/75 - REVISED 04/01/80 
C 
CF SEARCH -111 
C 
CE C R I T I C A L I T Y  SEARCH P I L E  
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - 

P O S I T I V E  IElTEGER IDENTIFYING A SET OF SEARCH - - DATA, T H I S  A N D  FOLLOWING RECORDS REPEATED - UNTIL NEGATIVE NSHID TERNIRATES F I L E  

I N D I V I D U A L  DATA S E T  I D E N T I F I E R  RECORD 
NUUBER OF RECORDS TO SKIP TO POSITION ON NEXT - 
RESERVED - - --_-----__--------------------------------------------------- 

CR 40=NUUBER OF WORDS 
C 
CD EFFK DESIRED I U L T I P L I C A T I O N  FACTOR 
CD DKEFP MULTIPLICATIOM FACTOR SLOPE 

(Z3NT) 
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CD EPSK 
CD E P S E I  
CD 
CD CnOD 
CD 
CD 
CD S R C H ( 1 )  
CD I S R C H  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD I S Z O P  
CD 
CD 
CD NNAXNP 
CD 
CD 
CD NCIMTI  
CD N C I N T J  
CD 
CD NCINTF 
CD N I S O S R  
CD 
CD NSETS 
CD 
CD NEIRNG 
CD 
CD 
CD 
CD 
CD 
CD I T E N D  
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD ICEMD 
CD 
CD 
CD 
CD 
CD 
CD 

CONVERGENCE C R I T E R I O N  TO BE MET BY EFFK - 
CONVERGENCE C R I r E R I O N  TO BE NET BY PRIHARY - 

VARIABLE - 
MODIFIER A P P L I E D  TO NUCLIDE CONCENTRATIONS - 

VARIED SPECIALLY ( I S R C H = 7  BELOW] , M A Y  BE - 
.LT.O - 

RESERVED - 
TYPE O F  SEARCH - 

0- NOT DEFINED - 
1- BUCKLING SEARCH - 
2- ALPHA SEARCH - 
5- DIHENSLON SEARCH - 
7- NUCLIDE CONCENTRATION SEARCH BY - 
PROPORTI3tJAL ADJUSTMENTS OF SELECTED - 
I N I T I A L  EDBCENTR ATIOMS - 
9- NUCLIDL CONCENTRATION SEARCH BY RDDING - 
WEIGHTED EIGENVALUE ADJUSTMENTS - 
TO SELECTED I N I T I A L  CONCENTRATIONS - 

SUBZONE OPTION FOR I S R C H  = 7 OR 9 - 
0- SEARCH DATA I S  BY ZONE - 
1- SEARCH DATA I S  BY SUBZONE - 

M A X I M U N  NUEBER OF NEUTRONICS PROBLEMS OR T R I A L  - 
EIGENVALUES ALLOWED IN A SEARCH. A ZERO - 
HERE S P E Z I F I E S  A DXEECT SEARCH. - 

NUMBER O F  F I R S T  DI l lENSION C 3 A R S E  MESH INTERVALS - 
NUMBER OF SECOND DIMENSION COARSE MESH - 

INTERVALS - 
NUYBER O F  I ' H I R D  DIMENSION COARSE MESH INTERVALS - 
NUnBER O F  I S O T O P E S  OB NUCLIDES INVOLVED I N  

CONCENTRRrION SEARCH (ISRCH = 7 OR 9) - 
NUMBER O F  S P E C I F I C A T I O N  SETS I N  CONCENTRATION - 
EIGPNVALUE (EI) RANGE RESTRICTIONS.  SEARCH - 

TERMINATED I F  S P E C I F I E D  RANGE I S  VIOLATED. - 
-1  EI .LT .0  - 
0- NO R E S T R I C T I O N  ON E 1  - 
1- EI.GT.0 A N D  .LT.1 - 
2- EI.GT.1 - 

TERMINATION OPTION ON I T E R A T I V E  PROCESS. SEARCH - 

SEAFCH ( I S R C H  = 7 OR 9 )  - 

I S  L I M I T E D  BY NMAXNP,NUMBER OP OUTER 
I T E R A T I O N S  , 3 R  OTHER PARAMETER,THEN 
0- NO R E S r R A I N T  
1- TERMINRTE I F  CONVERGENCE C R I T E R I A  ARE 
NOT NET 
2- I F  CONVERGENCE C R I T E R I A  ARE NOT MET, 
TERMINATE ONLY I F  PROBLEn I S  NOT 
CONVERZIN;. 

0- TERHIRATE I F  ANY NUCLIDE CONCENTRATION 
BECOMES NEGATIVE AT ABY STAGE OF THE 
C A LCU LA T I  3 N 
1- TERIIIGP.TE I F  A N Y  NUCLIDE CONCENTRATION 
I S  NEGATIVE AT THE END OF THE SEARCH 
2- ALLOW FESATLVE NUCLIDE COVCENTRATIONS 

TERllINATION OPTIONS ON NUCLIDE CONCENTRATIONS 

(C3NT) 
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5 

CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C--- 

NRCH(1)  .GT.O - I N D I C A T E S  THAT MACROSCOPIC CROSS *- 
SECTIONS \RE TO BE RECALCULATED DURING *- 
A DIRECT SEARCH 

NRCH ( 2 )  .GT.O - I N D I C A T E S  SECONDARY SEARCH *- 
S P E C I F I C A T I O N S  (REPERENCE S E T )  ARE TO BE USED *- 
I F  THE S P E C I F I E D  CONSTRANTS ON THE SEARCH *- 
EIGENVALUE ARE NOT S A T I S F I E D  U S I N G  THE *- 
PRI?lARY SEARCH DATA *- 

NRCH ( 3 - 1 9 )  RESERVED *- 

*- 

- 

CW NCINTI+N:INTJ+NCINTK=NUMBER O F  WORDS - 
C - 
CD SRHDI  (I) F I R S T  DIMENSION COARSE MESH MODIFIERS - 
CD S R H D J  (61) SECOND DIMPNSION COARSE MESH MODIFIERS - 
CD SRHDK(K) THIRD DINENSION COARSE MESH MODIFIERS - 
C - 
c------------------------------------------------------------------------ 

c-------------------------------------------------------,----------------- 
CR NUCLIDES FOR PROPORTIONAL SEARCH AND S P E C I A L  SEARCH - 
CR ( 4 D  RECORD) - 
C - 
cc PRESENT I F  ISREH.  EQ. 7 - 
C - 
CL (NSHZI  ( I )  , I = l , N S E T S )  (NSHZZ(E) , I = l , N S E T S ) ,  - 
CL ( ( H N N A n S ( N , I )  , N = l , N I S O S R ) , I = 1 , N S E I ' S ) ,  (HNSHN(J )  , J = 1 , 1 0 )  - 
C - 
cw 2*NSETS+HULT* (NISOSR*NSETS+13)  =NlWBER OF WORDS - 
C - 
CD N S H Z l ( 1 )  F I R S T  NUMBER OF A CONSECUTIVE S E T  OF ZONES - 
CD I F  ISZOP.EQ.0 ,  OR O F  A CONSECUTIVE SET OP - 
CD SUBZONES I F  I S Z O P .  EQ. 1 - 
CD N S H Z 2 ( I )  LAST NUMBEP O F  A S E T  OF ZONES OR SUBZONES - 
CD H I T N A Y S  (N, I)  REFERENCE NAllES OF NUCLIDES WHOSE - 
CD CONCENTRAI'IONS ARE TO BE ADJUSTED - 
CD PROPORTIONATELY I N  ABOVE ZONES (A6) - 
CD ( 1 6 )  
CD HNSHN(J )  SEARCH NUCLIDE REFERENCE USED AS NOTED BELOW - 
C 

- - 
(EDNT) 
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H N N A N S  CONCENTRATIONS ADJUSTED ACCORDING TO - 
C 2  = C l * E I  A N D  H N S H N  COIJCENTRATIONS ADJUSTED - 
ACCORDING T O  C 2  = C 1  + C l * ( l . O - E I ) * C H O D  WHERE - 

E 1  I S  THE EIGENVALUE. - 
C 1  I S  THE I N I T I A L  CONCENTRATION, ABD - 
C 2  I S  THE F I N A L  OR INTERMEDIATE VALUE O F  - 
THE COMCEE? TR ATION - - 

CR 
CR 
CR 
C 
cc 
C 
C L  
CL 
C L  
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
cc 
cc 
cc 
C 

NUCLIDES FOR SEARCH INVOLVING WEIGHTED EIGENVALUE 
ADJUSTMENTS TO I N I T I A L  CON: E NTR ATIONS 
( 5 D  RECORD) 

PRESENT I F  I S R C H - F Q .  9 

( N S H Z l  ( I )  , I=l, NSETS) , (NSHZ2 (I) , I=l, NSETS) , 
((HNNAMS ( N , I )  , N = l , N I S O S R )  , I=l ,NSETS)  , 
( ( C H Z D N ( N , I )  , N = l , N I S O S R )  , I = l , N S E T S )  

FlSETS* ( 2 + N I S D S R *  ( l + n U L T )  ) =NU!!BER OF WORDS 

ISH21 (I) F I R S T  NUMBER OF A CONSECUTIVE S E T  OF ZONES 
I F  ISZOP.EQ.0 ,  OR O F  A CONSECUTIVE S E T  OP 
SUBZONES I F  1SZOP.EQ. 1 

NSHZ2 (I) LAST N U M B E R  OF n SET OF ZONES O R  SUBZONES 
H N N A N S  (N,  I) REFERENCE NAMES O F  NUCLIDES WHOSE 

CHZDN ( N , I )  CONCENTRATION M O D I F I E R S  
CONCENTRAI’IONS ARE TO BE ADJUSTED 

CONCENTRATIONS ADJUSTED ACCORDING TO 
C 2  = Cl+EI*CHZDN WHERE E I ,  C 1 ,  A N D  C 2  ARE 
AS DEFINED UNDER I S R C H  .EQ. 7 

c***********************************************************************- 
C 
CEO F SEARCH - 
C 
C**** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 
- 
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S P E C I F I C A T I O N S  FOR I I T E R F A C E  F I L E  DLAYXS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C REVISED 07/23/75 - 
C 

DLAYXS - I11 - C P  
C 

NXCROSCOPIC GROUP DELAY ED HE@!TRON PRECURSOR DATA - CE 
C 

T H I S  F I L E  PROVEDES PRECURSOR YIELDS,  - CN 
E M I S S I O N  SPECTRA, AND DECAY CONSTANTS - CX 
OSDERED BY ISOTOPE.  I S O T O P E S  ARE I D E N T I F I E D  - CN 
BY ABSOLUTE I S O T O P E  LAFELS FOR RELATION TO CN 

CN I S O T O P E S  I N  E ITHER F I L E  I S O T X S  OR G R U ? X S .  
C 
......................................................................... 

- 
- 
- 

- - - 
c------------------------------------------------------------------------ 
cs FILE STRUCTURE 
cs 
cs RECORD TYPE 
cs 
cs 
C S  
cs F I L E  DATA, DECAY CONSTANTS, A N D  
cs E N I S S I O N  SPECTRA 
C S  **********e** (REPEAT TO NISOD) 
cs * 
cs * 
cs ************* 
C c-----------------------------------*------------------------------------ 

- - 
PRESENT I F  - 

P I LE I D  ENT I F I CAT I O N  ALWAYS - 
F I L E  CONTROL ALWAYS - 

ALWAYS - 
DELAYED NEUTRON PREZURSOR - 

Y I E L D  DATA ALWAYS - 

-__-----------_ - ____-___--___-_ _______-___------_-_----------- ____-__-____-__-__- -_-_-_-_--_- 

- 
- 
- - 

(E'3NT) 
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C------------------------------------r----------------------------------- 
CR F I L E  DATA, DECAY COHSTAMTS, A I D  E l l I S S I O N  SPECTRA - 
CR (2D RECORD) - - C 
CL 
CL 
CL (LOCA (I) . I = l , N I S O D )  - 
C 
CW (2+ClULT) *NISOD+ (NGROUP+l )  * (NPAM+1) =NUNBER O F  WORDS - 
C 
CD H A B S I D ( 1 )  HOLLERITH ABSDIUTE I S O T O P E  LABEL FOR I S O T O P E  I (A6) - 
CD FLAM(N) DELAYED NEUTROE! PRECURSOF DECAY CONSTANT - 
CD FOR FAMILY N - 
CD C H I D ( J , N )  FRACTION O F  DELAYED NEUTRONS E H I T T E D  I N T O  NEUTRON - 
CD ENERGY GROUP J FRO3 PRECURSOR FAHILY N - 
CD EHRY(J) H A X I M U Y  ENERGY POUND OF GROUP J (EV) - 
CD EMIN I Y I ~ l I t l U ~  ENERGY BOUND OF SET (EV) - 
CD NRPAM (I) N U M B E R  OF PAMLIES ro UHICH FISSIOU IN ISOTOPE I - 
CD CONTRIBUTES DELAY ED NEUTRON PRECURSORS - 
CD L O C A ( 1 )  NUHBER OF REC3PDS TO BE S K I P P E D  TO READ DATA POR - 
CD I S O T O P E  I, LOCA ( 1 )  =O - 
C 
c------------------------------------------------------------------------ 

(HABSID ( I )  ,I=l pNISOD) * (FLAM (ET) e N = l n  N F A H )  8 ( (CHID ( J a N )  J=l,  NGROUP) - 
N=l,NPAM) , (EMAX (J) , J = l , N G R O U P )  , E N I N ,  ( N K F A H ( 1 )  , I = l , N I S O D )  - 

- 
- 

- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C 
CEOF DLAYXS - 
C 
c*********************************+$**************************************- 

- 
- 
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S P E C I F I C A T I O N S  FOR INTERFACE P I L E  PWDINT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
C REVISED 07/23/75 - REVISED 04/01/80 - 
C 
C F  PWDIBT 
C 
CY POWER DENSITY BY INTERVAL 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C 
C L  HNA!lE, ( H U S E ( 1 )  , I = 1 , 2 )  , I V E R S  
C 
CW 1+3*MULT=NUnBER OF WORDS 
C 
CD HNANE 
CD H U S E ( 1 )  
CD I V E R S  
CD NUL? 
CD 
CD 

HOLLERITH F I L E  NANE - PWDINT - 
HOLLERITH USER I D E N T I F I C A T I O N  (A6) 
F I L E  VERSION N U N B E R  
DOIJBLE P R E C I S I O N  PARAMETER 

1- A6 W0P.D I S  S I l G L E  WORD 
2- A6 WORD I S  DOUBLE P R E C I S I O N  WORD 

(A6) 

C 
CW 8=NOt?BER O F  WORDS 
C - CD TIME REFERENCE PEAL T I Y E ,  DAYS - 
CD POWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEH, - 
CD WATTS THEPnAL - 
CD VOL VOLUHE OVER WHICH POWER WAS D E T E R n I I E D , C C  - 
CD I N  NUNBER OF F I R S ?  DIHENSION F I N E  INTERVALS - 
CD J H  NUNBER OP SECOND DIflENSION FINE INTERVALS - 

*- *- FOR SPECIAL T R I A N G U L A R  GEOBETRIES, I n  IS THE NUMBER OF 
TRIANGLES ON EACH PLANE AND J H  I S  NOT D E F I N E D  ( S E T  TO 1) - 
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S P E C I F I C A T I O N S  FOR I N T E R F A C E  F I L E  CXSPRR 

c***********************************************************************- 

C - 
C F  CXSPRR - 
C - 
C E  DATA FOR CROSS S E C T I O N  PROCESSOR - 
C - 
C a S E E  INTERFACE F I L E  COMPRL, RECCRD X C P I N S ,  FOR REFERENCES - 
CN TO A R R A Y  I X  - 
C - 
C+***t***********************k****t**~**********************************- 

C P R E P A R E D  1 011 a p  3 - 
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Cl? 
C 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

1 D  F I L E  CONTROL 

( N O P ( 1 )  , 1 = 1 , 2 4 )  

24 

l!OP (1) 

riop (2) 

NOP (3) 

NOP (4) 

NOP ( 5 )  

NOP (6) 
NOP (7) 

NOP (8-9) 
NOP ( 1  0) 

N O P ( 1 1 - 2 3 )  
NOP ( 2 4 )  

NUNBER OF C I T A r I O N  CROSS S X T I O B  S E T S  TO PROCESS - 
( I F  N O P ( 1 )  ‘EQ 0 AND I X ( 3 )  EQ 1 AND I X ( 5 )  EQ 1, - 
S E T  ONE MILL BE PROCESSED) - 

SCATTERING B L D Z R I I G  FACTOR FOR NUCLIDE-ORDERED - 
F I L E  CREAI’ED FROM C I T A T I O N  CROSS S E C T I O N S  - 
0 - NSBLOR = 1 - 
N - NSBLOK = N. I F  (NGROUP/N)*N EQ NGROUP, 

OTHERWIS!? MSBLOK = 1 
OPTION TO INPUl! A NEUTRON ENERGY SPECTRUM - 

0 - NO - 
N - YES ( N  SHOULD BE EQUAL TO THE NUMBER OF - 

ENERSY GROUPS ON THE CROSS S E C T I O N  F I L E )  - 
OPTION TO CREATE PSEUDO DIRECTION DEPENDENT - 

TRAtlSPORT DATA - 
0 - NO 
1 - YES 

0 - NO - 
N - YES (N I S  TUE UUN0?R OF RECORDS OF DATA) - 

NUISER OF HIXI’IJRES (REQUIRED I F  I X ( 1 1 )  EQ 1) - 
E I A X I E I U M  NUIRER OF I S O T O P E S  I N  A N Y  I I X T U R E  - 
RESERVED - 
OPTION ON USE 3F THE OVERRIDE DATA FOR I S O T O P E S  - 

- - 
OPTION TO INPUT OVERRIDE DATA FOR I S O T O P E S  

(REQUI-ED I F  I X ( l 1 )  EQ 1) 

WHEN N O P ( 5 )  GT 0 (APPLICABLE ONLY WHEN - 
IX(3) EQ 1 AND I X  ( 5 )  EQ 0) - 
0 - DATA C3RRESPONDS WITH THE ORDER O F  - 

I S O T 3 P E S  I N  THE F I L E  - 
1 - DATA I D E N T I F I E S  I S O T O P E S  TO BE SELECTED - 

BY UNIQUE I S O T O P E  LABEL - 
RESERVED - 
OPTION ON E D I T  D O R I N G  C I T A T I O N  CROSS S E C T I O N  - 

PROCESSING - 
0 - NO 
1 - YES 

- - - 
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CL ( R G T ( 1 )  , I = l , N O P 3 )  
C 
CU NOP3 = MOP(3) - 
C - 
CD UGT SPECTRUR FOR UEIGHTING IN flIXTIJRE CALCULATION - 
C - 

4D NULTIPLIERS FOR TRANSP3FT CROSS SECTION - - 
PRESENT I F  N O P ( 4 )  GT 0 - 

(TRMOD(1) , I = 1 , 3 )  - - - - 3 

TRMOD NULTIPLIER FOR EACH COORDIYATE DIBECTION - 
S T R P D ( 1 )  = TRNOD(1) * S T R P L ( l )  FOR EACH ENERGY - 

- 
- 

CR 
C 
cc 
cc 
C 
CN 
c N 
CN 
CN 
CN 
c 1 
CN 

_ _  
5 D  ISOTOPE DATA 

PRESENT IF NOP(5)  GT 0 
THERE flUST BE NOP(5)  RECORDS 

WHEN N O P ( 1 0 )  EQ 0, 
T H I S  DATA R A Y  BE USED WHEN I X ( 3 )  E@ 1 TO CONTROL THE 
PROCESSING O F  THE INPBT CROSS SECTIONS. THE ORDER 
OF THESE RECORDS MUST BE ONE-TO-ONE WITH THE ORDER 
OF THE ISOTOPES I N  THE INPOT CROSS SECTIONS. FOR EACH 
I S 3 T O P E  READ FROM THE I N P U T  CROSS SECTIONS,  ONE RECORD 
I S  READ FRO9 T H I S  DATA 

(C3NT) 
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CN 
c M 
c 11 
C 1  
CN 
CN 
CN 
CN 
CW 
c M 
c n 
c ?I 
CN 
CN 
C N 
C H 
CN 
CN 
CN 
CN 
c ?I 
CN 
C 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

A) I F  HISOYM EQ 6HDFLETE, THE DATA FOR T H I S  I S O T O P E  

B) I F  HISONM NF 6HDPLETE, THE DATA FOR T H I S  ISOTOPE 
I S  NOT WRITTEN O N  THE NEW NUCLIDE-ORDERED F I L E  

WILL B E  COPIED r o  T H E  NEW NUCLIDE-ORDERED FILE 
(NON-BLANK OR N3N-ZERO DATA WILL REPLACE THE 
DATA O?l THE NEW F I L E )  

REMAINING I N  THF INPUT CROSS SECTIONS,  THOSE 
REilAINING ! ? I L L  RE DELETED FRON THE NEW F I L E  

C) IF AFTES READINS NOP(5)  RECORDS, THERE ARE I S O T O P E S  

WHEN N O P ( 1 0 )  Ea 1, 
T H I S  DATA H A Y  0F USED RHFN I X ( 3 )  EQ 1 A N D  I X ( 5 )  EQ 0 TO 
CONTROL THE CONTENT OF THE WEW ISOTXS F I L E .  THE ORDER 
OF THE RECORDS I S  NOT S P E C I F I E D  S I l l C E  THE UNIQUE LABEL 
(HISONH) I S  USED TO IDENTIFY I S O T O P E S  TO BE COPIED TO 
THE NEW F I L E .  NON-BLANK O R  !TON-ZERO VALUES FOR THE 
REST OF THE DATA WILL 6 E  PUT ON THY NFP F I L E .  
THE UNIQUE LABEL CAN NOT BE CHANGED WHEN U S I N G  T H I S  OPTION. - - 
I F  T H I S  DATA IS NOT PRESENT, ALL ISOTOPES ON THE INPUT .. 
CROSS SECTIONS WILL BE COPIED TO THE NEW F I L E  - - 

HISONR,HAE!SID,HMAT, AMASS,EFISS, ECAPT,KBR, ( I O P  ( I )  ,I=l, 3) 

3*AULT + 7 - 
HISONN HOLLERITH I S D T 3 P E  LABEL (UNIQUE) (A6) - 
AABSID HOLLERITH I S O T 3 P E  LABEL (ABSOLUTE) (A6) - 
HNAT HOLLERITH I S D T 3 P E  LABEL (REFERENCE) (A6) - 
AnASS G R A M  ATOAIC WEIGHT - 
E F I S S  TOTAL THERHAL ENERGY Y I E L D / F I S S I O N  (W.SEC/FISS) - 
ECAPT TOTAL T HER HAL F NERGP Y I  EL D/CAPTURE (N, GAMMA) - 

(W. SEC/CAPP) - 
RBR ISOTOPE C L A S S I F I C A T I O N  - 
I O P  RESERVED - 

- - 
- 

(ZONT) 
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r 

CR 
C 
cc 
cc 
C 
C L  
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
CN 
C 

8 D  NIXTURE DATA 

PRESENT I F  N O P ( 6 )  GT 0 
T H E R E  MUST BE N O P ( ~ )  RECORDS 

HISONM, HABSID,  HMAT, A MASS, E F I S S ,  ECAPT, KBR, ( I O P  ( I )  , I=1,3) 
3*NULT + 7 

HISOWfl 
HABSID 
HRAT 
A MASS 
E F I S S  
ECAPT 

RBR 
Ioe 

HOLLERITH MIXTDRE LABEL (UNIQUE) (A6) 
HOLLERITH MIXTURE LABEL (ABSOLUTE) (A6) 
HOLLERITH MIXTURE LABEL (REFERENCE) (A6) 
G R A Y  ATOMIC WEIGHT 
TOTAL THERMAL ENERGY Y I E L D / F I S S I O N  (W.SEC/FISS)  
TOTAL THERRAL ENERGY YIELD/CAPTURE (N,GAMMA) 

NIXTURE C L A S S I F I C A T I O N  
RESERVED 

(W. SEC/CAPT) 

NON-BLANK DATA SHOULD BE S U P P L I E D  F O R  L A B E L S  
A N D  NOH-ZERO DATA FOR PBR 
A'IASS, E F I S S ,  AND E C A P r  ARE CALCULATED FOR l l IXTURE BUT 
R A Y  BE REPLACED BY NON-ZERO E N T R I E S  
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  F P R I N T  

c***********************************************************************- 
C REVISED 10/18/73 - 
C REVISED 11/16/78 (ORNL) - 
C - 
CF P P R I N T  - 
C - 
CE CODE-DEPENDFNT INPUT DATA F I L E  FOR PRINT NODULE - 
C 
CN CONTROLS F I L E  P R I N T I N S  A N D  PUNCHING. - 
CN F I L E S  EAY BE PRINTED AE’D/OR SAVED IN CARD IMAGE FORH - 
CN SUITABLE FOR INPUT TO r H E  STANDARD INPUT PROCESSOR. - 
CN THE CARD I N A G E S  MAY BE SAVED ON TAPE, D I S K ,  OR CARDS. - 
C - 
C * * * * t * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * -  

c------------------------------------------------------------------------ 
cs F I L E  STRUCTURE - 
cs - 
cs RECORD TYPE PRESENT I F  - 
cs 
cs - 
cs OV F I L E  I D E N T I F I C A T I O N  ALWAYS - 
cs 1 D  F I L E  CONTROL ALWAYS - 
CS * * * * * ( P E P E A T  PROII 1 TO NSPECS) - 
C S  * 2 D  F I L E  PRINT/PUNCH CONTROL ALU AYS - 
CS * 3 D  RECORD-TYPE I . D .  IUPBERS NFREC. GT. 0 - 
cs * * * * * *  
cs - 
c------------------------------------------------------------------------ 

c------------------------------------------------------------------------ 
CP F I L E  I D E N T I F I C A T I O N  
C - 
CL HNAEE, (HIJSE(1)  , I = 1 , 2 )  , I V E R S  - 
C - 
CW 3*MULT+1 - 
C - 

C REVISED 8/111/75 (ORNL) - 

- 

----------- ------- --- - 

CD HNANE HOLLERITH F I L E  NAEE - FPRINT - (A6) - 
CD H U S E ( 1 )  HOLLERITH VSER IDEMTIFICATION (2A6) - 
CD I V E R S  F I L E  VERSI3N NUNBTR 
CD MOLT DOUBLE PRE 2 I S I O N  PARAMETER - 
CD 1- A6 U 3 R D  I S  SINGLE WORD - 
CD 2- A6 U 3 R D  I S  DOUBLE WORD - 
C 
c------------------------------------------------------------------------ 

- 
(C3NT) 
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c------------------------------------------------------------------------ 
CR 1 D  F I L E  CONTROL - 
C 
CL NSPECS,NBCD,NSTOP,NDUM 
C cw 4 - 
C 
CD NSPECS NUMBER OF STANDARD F I L E S  TO BE PROCESSED - 
CD (NWST BE .LR.20)  - 
CD NBCD WNIT NUMBER FOR S A V I N G  F I L E S  I N  CARD IMAGE FORn - 
CD DEFAULT IS WNIT 7 AND NO ENDFILE OR REWIND - 
CD IS PERF3RMED. A N Y  OTHER UNIT S P E C I F I E D  WILL - 
CD NSTOP OPTION T O  PLACE THE CHARACTERS *STOP' AT THE - 
CD END OF THE CRRD IHAGES - 
CD 0- YES - 
CD 1- NO 
CD N D U N  OPTION TO PURGE OR RETAIN THE FPRINT F I L E  - 
CD AFTER EXECUTION OF LASL PRINT/PUNCH - 
CD PROCESSDR - 
CD 0- PURSE - 
CD 1- RETAIN - 
C 
c------------------------------------------------------------------------ 

- 
- 
- 

CD BE CLOSED our UITH ENDFILE A N D  REWIND. - 

- 

c------------------------------------------------------------------------ 
CR 21) F I L E  PRINT/PUNCH CONTROL - 
C 
CL FfLEID,IVER,NOPT,NFREC - 
C 
CW MULT43 - 
C 

HOLLERITH NAME 3 F  F I L E  TO BE PROCESSED - ( A s )  - CD F I L E I D  
CD IVER VERSION OF F I L E  TO BE PROCESSED ( I F  IVER=O, 

THE LATEST VERSION WILL BE PROCESSED) - CD 
CD NOPT PRINT/PONCR OPTION - 

0- PRINT ONLY - CD 
1- PUNCR ONLY - CD 
2- PRINP A N D  PUNCH CD 

CD NFREC SELECTED RFCORDS FLAG 
.EQ.Q - PRINT COMPLETE F I L E  - CD 
.GT.O - PRINT SELECTED RECORD-TYPES AS - CD 

C D  S P E C I F I E D  I N  THE NEXT RECORD 
(MUST BE .LE.10) - C b  

C c------------------------------------------------------------------------ 

- 
- 
- 
- 

- - 
- 
- 

(CONT) 
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C******************************************************************~****-  
C - 
CEOP F P R I N T  - 
C - 
C***********************************************************************-  
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Figure C.4. Newly Defined Files 

S P E C I F I C R T I O N S  FOR INTERFACE F I L E  EXPOSE 

c***********************************************************************- 
C REFERENCE 0 2 / 0 1  /19 ORNL-5 180 - 
C 
C F  EX?OSE - 
C - 
CE DATA FOR EXPOSURE CALCULATIONS - 
C 
CN THE BASIC DATA REQUIRED FOR SOLVIKG THE C H I I N  - 
CW EQUATIONS I D E N T I F I E S  NUCLIDES. F I S S I O N I N G  - 
CN NUCLIDES, F I S S I O N  PRODUCTS, A N D  GIVES DECAY. YIELD, ENERGY, - 

A N D  COUPLING DbTA - CN 
C 
C***********************************************************************- 

- 

- 

- 

CR 
C 
CL 
CL 
CL 
C 
CW 
C 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
C 
CN 
C 

1 D  F I L E  REFERENCE INFORNATION 

NEXPl .NISOE,NAHOPT*NYER, NGER, NFSLR. NFPR*NDCYR,NEXP9,NEXPIO, 
N E X P l 1  .NHATXE.LSEXCHILBEXCH,NEXPlS.NOEDCY. NOEFIS, NOECAP. 
NEXP19,NEXPZO 

20 

UNDEFINED DATA I S  RESERVED F3R FUTURE USE 

NEXPl DOCUHENTING F I L E  REFERENCE NUtlBER 
NISOE REFERENCE NUHBEP OF NUCLIDES 

NUST BE NON-ZERO 
NbUOPT OPTION ON NUCLIDE NAHES 

I F  0 - THEY ARE ABSOLUTE NAHES 
I F  1 - THEY ARE USRR LABELS 

I N  F I L E  ISOTXS. ABSOLUTE NAMES ARE 
HABSID. WHILE USER LABELS ARE H I S O N H  

UNIQUE RAUES k P E  REQUIRED HERE 

(E3NT) 
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CD 
CD 
CD 
CD 

CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

cn 

NPER 

NGER 
NFSLR 

NFPR 
NDCYP 
NEXP9 
NEXPlO 
NEXP11 
N R A TX E 

LSEXCH 

LBEXCH 

NEXP15 
NOEDCY 

NOEFIS 

NOECAP 

N F X P l 9  
NEXP2 0 

NUM3EQ OF ENERSY RANGES FOF YIELD DATA 

NUMBER OF ENERGY RANGES FOR G A M N A  R A Y S  
NUMBER OF I D E N T I F I E D  F I S S I L E  NUCLIDES WHICH Y I E L D  

NUMBER OF F I S S I O N  PRODUCTS H A V I N G  YIELD 
NUMBER OF NUCLIDES WHICH DECAY 
RESERVED 
RESERVED 
RESERVED 
OPTION I F  .GT. 0 INDICATIMG THE NUMBER 
O F  YATRIX EXP3NENTIAL DATA ENTRIES 
OPTION I F  .GT.O INDICATING THE NUIlBER 
OF ENTRIES I N  THE SUPPLEMENTING TABLE OF E X P L I C I T  
CHAIN DATA (USED WITH ElATRIX DATA) 
OPTION I F  .GT.3 INDICATING THE NUYBER 
OF ENTRIES I N  THE S A S I C  TABLE OF E X P L I C I T  
CHAIN DATA (USED ONLY ALONE) 
RESERVED 
OPTION INDICATING DATA FOR THE DECAY PROCESS 
IS INCL!YDED F3P. G A R M A  R A Y S  A N D  BETA PARTICLES 
OPTION INDICATING DATA FOR THE F I S S I O N  PROCESS 
IS INCLUDED F3R G A R R A  R A Y S  A N D  BETA PARTICLES 
OPTION INDICATING DATA FOR THE CAPTURE PROCESS 
I S  INCLUDED F3R G A M N A  R A Y S  A N D  BETA PARTICLES 
R ESER Y E D 
RESERVED 

(GENFR ALLY NON -2 ERO) 

FISS I O  W PRODUCTS 

c------------------------------------------------------------------------ 
CR 2 b  T I T L E  A N D  NUCLIDE NAHES - 
C - 
cc ALWAYS PRESENT - 
C - 
CN HEREAFTER ALL REFERENCES TO NUCLIDES I N  T H I S  F I L E  ARE - 
CN BY THE ORDER NUflBER IN T H I S  TABLE OF NAHES - 
C 
CL ( H T L ( J ) , J = 1 , 1 2 ) ,  (HNUC(1) ,1=1,MISOE)  - 
C 
CW NULT* ( 1  2 + N I S O E )  - 
C 
CD HTL DOCUHENTING T I T L E  ( 1 2 A 6 )  - 
CD HNUC(1) NANE OF NUCLIDE ORDERED I ( A 6 1  S E E  NAfiOPT OPTION - 
C 
CN ALL NUCLIDES TO BE TREATED (EXPOSURE CALCULATED) UUST BE - 
CN NAMED I N  T H I S  L I S T  (NORMALLY EXCLUDE COOLANT, STRUCTURE). - 

- 
- 
- 
- 

(CONT) 
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- C 

CN S P Z C I F I C A T I O N S  ARE PR3CESSED I N  THE ORDER I N  T H I S  L I S T ,  S O  - 
CN THEY SHOULD BE ORDERED ALONG CHAINS, DONINATIMG ROUTES F I R S T -  
CN (EXAMPLE, T I .  .. . PU, I.. XE, XE. .CS) , F I S S I O N  PRODUCTS LAST. - 
C 
CN NUELIDES S P E C I F I E D  HERE BUT ABSENT I N  THE SYSTEll  OF COURSE - 

ARE NOT TREATED - INPACTS ARE DOCUMENTED ELSEWHERE. - CN 
C 
c------------------------------------------------------------------------ 

CN WHEN THE AVERAGE GENEPATION RATE METHOD I S  USED, THESE - 

- 
- 

CR 
C 
cc 
C 
CL 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
Cb 
CD 
C 

3 D  REFERENCE DATA - 
PRESEFT I F  N Y E B + N G E R + N F S L R + N F P R + N D C Y R  . GT. 0 - - - 

(YER (N) N = 1  ,NYER) p (GER (J) , J z I e N G E B )  8 ( I F S L R  (K) K = l  ,NFSLR) 
( I F P R  (L) , L = l , N F P R )  , ( I D C Y R ( 1 )  , I= l ,NDCYR) 

- - - 
NY E R + NG ER + N F S L R + N F P R + N D CY R - 

LOWER ENERGY 3F RANGE O F  INCIDENT - 
NEUTRON ENERGY (EV) , DECREASING ORDER - 
(LAST NUNBER TYPICALLY ZERO, SINGLE VALUE USUALLY 0 ) -  

GER MEAN OR EFFECTIVE ENERGY O F  EACH RANGE - 
OF DATA FOR S A M M A  R A Y  ENERGY DATA, ORDERED BY - 
DECREASING ENERGY, FOR DOCUMENTATION (EV PER PART.) - 

I F S L R  REFERENCE ORDER NUMBER OF I D E N T I F I E D  - 
NUCLIDES WHICtt F I S S I O N  - 

I F P R  REFERENCE ORDER NUMBER OF F I S S I O N  PRODUCTS 
(NUCLIDES FOR WHICH F I S S I O N  YIELD DATA I S  GIVEN) 7 

REFERENCE ORDER NUllBER OF NUCLIDES WXICH DECAY - IDCYR 

YER 

- 
- 
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CR 
C 
cc 
C 
CL 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

9 D  DECAY ENERGY RELEASE DATA 

PRESENT I F  NOEDCY .GT. 0 .AND. NDCYR*(NGER+Z) .GT. 0 

((EGAMA(1, J)  , I= l ,NDCYR) , J = l , N G E R ) ,  (EBETA (I) , I=l ,NDCYR) , 
(EDCY (I) . I=l ,NDCYR) 

NDEYR* (NGER+2) 

EGAMA (1,J) TEE ANOUNT OF ENERGY RELEASED PER ATOMIC 
DECAY OF PARENl' NUCLIDE IDCYR(1)  
AS G A N M A  R A Y S  I N  ENEPGP RAMGE J (EV) 

ATOYIC DECAY 3 F  PARENT NUCLIDE I D C Y R ( 1 )  
AS BETA PARTICLES (EV) 

PARENT NUCLIDE IDCYR ( I )  , (EV) 

EBETA (I) THE &MOUNT OF PNERGY RELEASED PER 

EDCY ( I )  THE AAOUNT OF ENERGY RELEASED PER ATOMIC DECAY OF 

c------------------------------------------------------------------------ 
CR 10D SPCONDARY ENERGY F R O N  F I S S I O N  
C 
cc PRESENT I F  NOEPIS ,ST. 0 , A N D .  NFSLR*(NGER+l) .GT. 0 - 
C 

C 

C - 
CD E P G A U ( I , J )  THE ABOWNT O F  ENERGY RELEASED PER - 
CD ATOMIC F I S S I O N  OF NUCLIDE I F S L R  (I) 
CD AS G A H N A  R A Y S  I N  ENERGY RANGE J (EV) - 
CD EPBAT(1)  THE ABOUNT O F  ENEREY RELEASED PER ATOMIC - 
C D  F I S S I O N  OF PlUZLIDE I F S L R ( 1 )  AS BETA PARTICLES (EV) - 
C 

- 
- 

CL ( ( E F G A N ( I 8 J )  , I = 1 , N F S L R )  , J = l , N G E R ) ,  ( E F B A T ( 1 )  , I = l , N F S L R )  - 
cw NPSLR* (NGER+ 1 )  - - 

- 

(r3 NT) 
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CR 
C 
cc 
C 
CL 
C 
CR 
C 
CD 
CD 
C 
CN 
c ?I 
CN 
CN 
CN 
CN 
CN 
CN 
CN 

C 
CN 
CN 
CN 
CN 
CN 
CN 
c N 
CN 
c w 
CN 
CN 
CN 
CN 
c w 

c ri 

8 D  CHAIN DATA, COnPLETE BASIC DATA TO APPLY E X P L I C I T  SOLUTION - - 
PRESENT I F  LBEXCH .GT- 0 

(NBXCH (I) , I = l , L B E X C H )  

LBEXCH 

- ENTRY I N  THE B A S I C  E X P L I C I T  CHAIN DATA TABLE, 
OUTLINED HERE - NBXCH 

- 
THE F I R S T  ENTRY I S  THE F I R S T  YUCLIDE TU THE F I R S T  - 
CHAIN. THE NEXT ENTRP I S  THE TRANSlTUTArION PROCESS FPR 
GENERATION OF THE PRODUCT ( S E 3  THE VALUES OF MATXE(3, I )  I N  - 
THE TABLE ABOVE). THE NEXT ENTRY I N  THE L I S T  IS THE F I R S T  - 
PPODUCT IN THE F I P S T  CHAIN. THUS FOR N NUCLIDES I N  A CHAIN,- 
THERE APE 2 * ( N - l ) + 1  E N r R I E S  FOR TRE CHAIN. THEN THERE I S  A - 
ZERO ENTRY. DATA FOLLOWS FOR THE NEXT CHAIN. A FINAL 
EXTRA ZERO I S  PLACED AI! THE END AFTER THE LAST CHAIN WHICH - 
FLRGS THE END OF CHAINS. TWO ZERO ENTRIES AT THE END. 

- 

- 
- - ENTER ACTINIDE CHAINS P I R S T .  - - REPEAT OF A NUCLIDE REFERENCE I l l  A CHAIN I S  NOT ALLOWED. 

GIVEN A F I R S T  APPEARANZE I N  O N E  CHAIN, SUBSEQUENT ENTRIES OF- 
A NUCLIDE REFERENCE IHDICATE OTHER GENERATION ROUTES HHICH - 
CDNTRIBUTE INDEPENDENTLY. CARE MUST BE TAKEN TO SUPPLY 
REASONABLE S P E C I P I C T i T I 3 N S  - ONLY THE ACTUAL CHAINS SHOUN - 
WILL BE TREATED, S O  F U L L  S P F C I P I C A T I O N S  REQUIRING REPEATS - 
AFE REQUIRED, A N D  OHLY L I Y I T E D  BRANCHING I S  ALLOWED. 
TBE CONTRIBUTIONS ALON;  n R O U T E  THROUGH THE CHAINS A R E  ONLY - 
TH3SE FOR THF: ?lUCLIDES ACTUALLY GIVEN FOR THRT CHAIN. - 
AS A N  EXAMPLE, THE TABLE - 
1 to2 2 +02 3 + 0 1  4 to2 5 0 1 + 0 2  2 +01 6 +02  -4 + 0 2  -5 0 0 - 
ALLOWS TWO ROUTES TO BE TREATED FOR GENERATION OF NUCLIDES - 
REFERFNCED 4 A N D  5 .  T 9 E  -4 A N D  -5  I N  THE SECOND CHAIN 
INDICATE THESE COHTRIBU'2IONS ARE ADDITIONAL. 

- 
- 

- - 
(ZOONT) 
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CR 
C 
cc 
C 
CL 
C 
CA 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
CN 
CN 
c !I 
CN 
CY 
CN 
CN 
C 

6 D  CHAIN DATA FOR MATRIX EXPONENTIAL OR AVERAGE GENERATION RATE- 

PRESEITT IF NMATXE .GT. 0 

( ( M A T X E ( J , I )  , J = 1 , 3 )  .I=l,NMATXE) 

3*NMATXE 

HATXE ( 1 , I )  SOURCE NUCLIDE 
MATXE (2,I) PRODUCl' NrJCLIDE 
HATXE (3,I) S P E C I F I F S  THE TRANSNUTATION PROCESS,  

0- POT ALLOUED 
1- DECAY 

3- (N,ALPHA) 

5- ( N , 2 N ) ,  DOWN THE CHAIN 

7 -  (N,T)  
8- F I S S I O N  ( D 3  NOT S P E C I F Y  FOR A F I S S I O N  PRODUCT 

2- ( N , G A M M A ) ,  USUAL CAPTURE ue THE CHAIN 

4- (N,P)  

6- ( N ,  D)  

FOR WHICH YIELD DATA I S  GIVEN, T H I S  IS TREATED 
DIRECTLY) 

9-  TOTAL CAPl'gRE, TOTAL ABSORPTION LESS F I S S I O N  

PARTIAL RATES OF PRODUET GENERATION CAN BZ CONSIDERED. THE - 
PARTS PER MILLION I S  EXPRESSED A S  A N  INTEGER (500000 I S  THE - 
FRACTION 0.5) , ROUNDED TO "HE NEAREST TEN (LAST D I G I T  ZERO) ,- 
ADDED TO THE NUMBER FR3M THE ABOVE TABLE TO S P E C I F Y  THE - 
TFANSMUTATION ?ROCESS. FOR EXANPLE, I F  THE PARTIAL CAPTURE - 
R O U T E S  OF P Y - 1 4 7  T O  RI-148 A N D  TO e ~ - i r ( 8 ~ i  A R E  BOTH TO BE - 
CONSIDERED, THE F I R S T  AT PRACTIOH 0.53, THE APPROPRIATE - 
ENTRIES TO INDICRTE (B,GAflMA) RSACTXON PRODUCTS ARE 530002 - 
FOR THE PRODUCP PM-148 A N D  4 7 0 0 0 2  FOR PM-148M. LESS THAN - 
A TOTAL FFACTION OF UNITY M A Y  BE S P E C I F I E D ,  BUT TARE CARE. - 
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c***********************************************************************- - - C 
CEOF EXPOSE 
C - 
C***********************************************************************- 



C-108 

S P E C I F I C A T I O N S  FOR I N T E R F A C E  F I L E  EXPOHT 

C REFERENCE 02/01/79 ORNL-5180  
C MODI FI E D  OS /O 1 /79 
C 
C F  EXPOHT 
C 
C E  RECORD OF EXPOSURE HISTORY 
C 
CN O R I G I N A L  S P E C S  MODIFIED TO INCLUDE SUBZDNE FLUENCE 
C 
C*********t*****************************************~********** e * * * *  k- 

(C3NT) 
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CL 
CL 
C 
CW 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
C 
CD 
CD 
CD 
C 
CN 
CN 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

20 

EXPHI 
EXPH2 
EXPH3 
EFLUl 
EFLIJ2 
I H I S T  
IZONE 
I S Z  
NFLUT 

NFLUl 

NFLU2 

I X P H l 2  
I X P H l 3  
NRRl 

N R R 2  

NRR3 

NRR4 

I X P H l 8  
I X P H l 9  
I XPH2 0 

END OF EXPOSURE TIME ( D A Y S )  FROM LAST S E T  OF DATA 
RESERVED 
RESERVED 
CUTOFF ENERGY (EV) FOR F I R S T  FLUENC 
CUTOFF ENERGY (EV) FOR SECOND FLUYN 
NUMBER OF SETS OF DATA 
NUMBER OF ZONES 
NIJMBER OF SIJBZ3NES 
OPTION FOR TOTAL FLUENCE 
0 - NOT PRESENT 

E 
CE 

1 - PRESENT 

0 - NOT PRESENT 
OPTION FOR FLUENCE I N  F I R S T  RANGE 

1 - PRESENT 

WHEN NFLOl = 1, EFL'J l  MUST BE GREATER THAN 0 A N D  
L I E  I N  THE ENERGY RANGE S P E C I F I E D  I N  THE 
CROSS SECTION DATA 

OPTION FOR FLUENCE I N  SECOND RANGE 
0 - NOT PRESENT 
1 - PRESENT 

WHEN NFLU2 = 1, EFLUZ MUST BE GREATER TAAN 0 A N D  
L I E  I N  THE ENERGY RANGE S P E C I F I E D  I N  THE 
CROSS SECTION DATA 

RESERVED 
RESSRVED 
OPTION FOR F I S S I O N S  
n - N O T  PRESENT " . . ~  
1 - PRESENT 

0 - NOT PRESENT 
1 - PFESENT 

0 - NOT PRESEblT 

OPTION FOR EXP3SuRE 

OPTION FOR ENEPGY 
" .  

1 - PRESENT 

0 - NOT PRESENT 
OPTION FOR UNDEFINED 

1 - PRESENT 
RESERVED 
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CR 
C 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CY 
C 
CD 

C 
CN 
C 
CD 
CD 
C 
CN 
C 
CD 
C 
CN 
C 
CD 
CD 
CD 
C 
CN 
C 
CD 
CD 
C 
CN 
C 
CD 
CD 
C 
CN 
C 
CD 
C 
CN 
C 
CD 
C 

cn 

2D GENERAL INFORNATION 

(EPHT (I) , I = 1 , 4 0 )  

40 

EPHT ( 1 )  
CPHT (2) 
EPHT (3) 
EPHT ( 4 )  

E P H T ( 5 - 1 0 )  
EPHT (1  1) 

E P H T ( 1 2 )  

EPHT (1 3) 

EPHT (1 4) 

E P H T ( 1 5 - 2 0 )  
EPHT (2 1) 

EPHT ( 2 2 )  

E P H T ( 2 3 )  

EPHT ( 2 4 )  

EPHT ( 2 5 - 4 0 )  

END OF EXPOSURE T I N E  (DAYS) 
START OF EXPOSURE T I N E  fDAYS) 
FRACTION OF CORE TREATED Ill PROBLEH 
CONVERSION PAZFOR, P A T I O  OF THERMAL ENERGY TO 

RESERVED 
CURRENT TOTAL SYSTEY F I S S I O N S  

F I S S I O N  + CAPTURE ENERGY (FROM CROSS SECTIOXS) 

( F I S S I O N S )  

DEFINED WHEN N R R l  = 1 

CURRENl' TOTAL SYSTEN EXPOSURE 
( REGh W A TT (TH E R MAL) -DAY S/KG) 

DEFINED WHEN N R R 2  = 1 

CURRENT TOTAL SYSTRN ENERGY 
(MEGAWATT (THERMAL) -DAYS) 

DEFINED WHEN NPA3 = 1 

C U R R E N T  TOTAL S Y S T E ~  UNDEFINED 

DEFISED WHEN NRR4 = 1 

RESERVED 
CURULATIVE TOTAL SYSTEH F I S S I O N S  

( F I S S I O N S )  

DEFINED WHEN N R R l  = 1 

CUNUJLI\TIVE TOTAL SYSTEH EXPOSURE 
(HEGAWATT (THERRAL) -DAYS/KG) 

DEFINED WHEN N R R Z  = 1 

CUNULRTIVE TOTAL SPSTEn ENERGY 
(MEGAWATT (THERNAL) -DAYS) 

DFFINED WHEN N R R 3  = 1 

CUHULATIVE TOTbL SYSTEN UNDEFINED 

DEFINED WHEN NRR4 = 1 

RESERVED 
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(73NT) 
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cc P.RESENT IF N R R l  = 1 
C 
CL ( R R l  (HX) ,?IM=l,ITZSZ) 
C 
cw 
C 

I T Z S Z  = IZONF: + ISZ 

CD R R 1  
CD 
C 

CUMULATIVE F I S S I O N S  BY ZONE A N D  SUBZONE 
( F I S S I  ONS/CY+* 3) 

cc PRESENT I F  N R R Z  = 1 
C 
CL ( R R 2  ( N N )  , f l H = l , I T Z S Z )  
C 
cw 
C 

ITZSZ = IZONE + ISZ 

CD RR2 
CD 
C 

CUMULATIVE EXP3SURE BY ZONE A N D  SUBZONE 
(MEGAWATT (THERNAL) -DAYS/KG) 

cc 
C 

PRESENT I F  N R R 3  = 1 

CL (RR3(HX) ,CN=l,ITZSZ) 
C 
cw I T Z S Z  = IZONE + IS2 
C 
CD R R 3  
CD 
C 

CUHULkTIVE ENERGY BY ZONE A N D  SUBZONE 
(MEGAWATT (THER HAL) -DAYS/CX**3) 
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c********************************************************************- - - C 
CEO F 
C 

EXPOHT - 
c***********************************************************************- 



C-114 

S P E C I F I C A T I O Y S  FOR I N T E R F A C E  F I L E  C F H I S T  

C**********************************~********~***************************- 
C REFERENCE 05/01/79 - 
C 
C P  C F H I S T  - 
C 
C E  RECORD OF EXPOSURE HISTORY (CONTINUOUS FUELING MODEL) - 
C - 
c***********************************************************************- 

- 
- 

CR P I L E  I D E N T I F I C A T I O N  
C 

C - 
CW 3*flULT + 1 - 
C - 
CD HNANE F I L E  NA5E (A6) ' C F H I S T '  - 
CD HUSE USER I D E N T I F I C A T I O N  ( A 6 )  - 
CD IVERS F I L E  VERSION NUMBER - 
C - 
cu n u L T  1 FOR LONG W 3 R D .  2 FOR SHORT WORD NACHINES - 
C 
c------------------------------------------------------------------------ 

C L  HNAME, (HUSE(1)  , I = 1 , 2 )  , IVERS - 

- 

(CONT) 
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C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
c ?I 
CN 
C 
CD 
CD 
CD 
C 
CN 
c N 
CN 
C 
CD 
CD 
CI) 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
C 
CD 
CD 

EXPHl 
EXPH2 
EXPH3 
EFLUl  
EFLU2 
I H I S T  
IZONE 
I S Z  
NFLUT 

NFLUl 

NFLII2 

I X P H 1 2  
I X P H 1 3  
N R R l  

N R R 2  

N R R 3  

N R R Y  

I X P H 1 8  
I X P H 1 9  
IXPHZ 0 

RRTZ 
IRTSZ 

KRTZ 
KRTSZ 

END OF EXPOSURE TIME (DAYS) FROH LAST S E T  OF DATA 
RESERVED 
RESERVED 
CUTCFF EIERGY (EV) FOR F I R S T  F L U E I C E  
CUTOFF ENERGY (EV) FOR SECOND FLUENCE 
NUMBER OF SETS OF DATA 
NUMBER OF ZONES 
NUMSER OF SUBZQNES 
OPTION FOR T o r n L  FLDENCE 
0 - NOT PRESENT 
1 - PRESENT 

0 - NOT PRESENT 
1 - PRESENT 

OPTION FOR FLUENCE I N  F I R S T  RANGE 

WHEN NFLUl = 1, EFLU1 AUST BE GREATER THAN 0 AND 
L I E  I N  THE ENERGY RANGE S P E C I F I E D  I N  THE 
CROSS SECTION DATA 

OPTION FOR FLUENCE I N  SECOND RANGE 
0 - NOT PRESENT 
1 - PRES3NT 

WHEN NFLU2 = 1, EFLU2 BUST BE GREATER THAN 0 A N D  
L I E  I N  THE ENERGY RANGE S P E C I F I E D  I N  THE 
CROSS SECTION DATA 

RESZRVED 
RESERVED 
OPTION FOR F I S S I O N S  
0 - NOT PRESENT 
1 - PRESENT 

0 - NOT PRESENT 
1 - PRESENT 

OPTION FOR ENERGY 
0 - NOT PRESENT 
1 - PRESENT 

0 - NOT PRESENT 
1 - PRESENT 

OPTION FOR EXP3SURE 

OPTION FOR UVDEFINED 

RESERVED 
RESZRVED 
INDICATOR NORIRLLY = 0 ,  BUT I S  SET = 1 I F  

A DISCONl’INUIIY E X I S T S  I N  EXPOSURE T I I E S  
NUMBER OF ZONE PATHS 
NUNBER OF SUBZONE PATHS 

FlRTZ + I IRTSZ RUST BE L E S S  THAN OR EQUAL TO 7 0  

NUMBER OF ZONES ALONG EACH ZONE PATH 
NUIBER OF SUBZ3NES ALONG EACH SUBZONE PATH 

(C3NT) 
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CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
C 
CD 
CD 
CD 
CD 
C 
c !l 
c 1f 

NFDZl ZONE NUYBER CDNTAINING 

MFDZ2 ZONE NUNBER C 3 F T A I N I N G  
MATERIAL COMP3SITION 

FATERIAL C O N P 3 S I T I O N  

MFDZ2 = MFDZl 

MFDZ2 = MFDZl + lRTZ - 
NFDSZ 1 ZONE NUNBER C3NTAINING 

NFDSZ2 Z O N F  ?IU!lBER CONTAINING 

OR 

FATERIAL CO?lPDSITION 

KATERI AL CORPOSITION 

i lFDSZ2  = NFDSZl  
O R  

F I X S T  ZONE PATH FEED - 
LAST ZONE PATH FEED - - - - - - 
1 

F I R S T  SUBZONE PATH FEED - 
LAST SUBZONE PATH FEED - 

- - 
- 
- - - - 

-------------------------------------------------- 
2 D  GJNERAL INFORMATION 

(EPHT ( I )  ,I=1,40), (TPHT (XRT) ,MRT=l ,NRTT)  

40 + MRTT = 4 0  + (MRTZ + MRTSZ) 

EPHT (1) END OF EXPOSURE TINE (DAYS) 
EPHT ( 2 )  STAET O F  EXPOSORE T I N E  (DAYS) 
E P H T ( 3 )  FRACTION OF CDPE TREATED IN PROBLEN 
E P H T ( 4 )  CONVERSION FACTOR , R A T I O  OF THERPlAL 

c------------------------------------------------------------------------ 
CR 3D TOTAL FLUENCE 
C - 
cc PFESENT I F  HFLIJT = 1 - 
C - 
C - 
C - 
CD FLUT TOTAL FLUENCE BY ZONE AND SUBZONE (NEUTRONS/CM**2) - 
CD ACCUYULATED ALONG PATHS - 
CD FLUTD DISCHARGE TOTAL FLUEMCE BY ZOHE AND SUBZONE PATH - 
CD (NEUTRONS/CN**2) - 
C - 

CL (FLUF(M1)  , F H = l , I T Z S Z )  , (FLUTD(YRT) ,MRT=l ,MRTT)  - 
CW I T Z S Z  + MPTT = ( IZONE + ISZ)  + (ilRTZ + MRTSZ) - 



C-117 

k 
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CR 1 0 D  ENERGY 
C 
cc PRESENT I F  N R R 3  = 1 .  
C 
CL 
C 
cw I T Z S Z  + llRTT = ( IZONE + I S Z )  + (HRTZ + MRTSZ) 
C 
CD R R 3  ENERGY BY ZOUE AND SUBZONE 
CD 
CD PATHS 
CD R R 3 G  DISCHXRGE EMERSY BY ZONE A N D  SUBZONE PATH 
CD (MEGAWATT (THERMAL) -DAYS/CX**3) 
C 

(RR3(MN) .MM=l,ITZSZ) , (RR3D (MPT) ,flRT=l,MRTT) 

( M  EGR R ATT (THE R MAL) - D A Y  S/CM**3) ACCU MOL ATED 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  PTATDN 

c***********************************************************************- 
C REFERENCE 0 2 / 0 1 / 7 9  ORNL-5180 - 
C 
C P  PTATDN - 
C 
CE POINT NnCLIDE D E N S I T I E S  
C 
c***********************************************************************- 

- 
- - - 

CR 
C 
CL 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

1 D  FILE REFERENCE INFORMATION - 
TINE,  XPTD2 ,XPTD3,?ICY, NZPT, NPT, N N S ,  NBLKPT,IPTD9,IPTD10,  

- - 
N Z O N E , N S Z r N I N T I , N I N T J I N I W T K , I P T D l 6 , I P T D 1 7 , I P T D l 8 , I P T D l 9 , I P T D 2 O  - 

2 0  

TIME 
XPTD2 
XPTD3 
NCY 
NZPT 
NPT 

N N S  
NBLKPT 

I P T D 9  
I P T D l O  
NZONE 

NSZ 

N I N T I  

- - 
REFERENCE REAL "NE, D A Y S  - 
RESERVED - 
RESERVED - 
REFERENCE CYCLE NUHRER - 
NUMBER OF ZONE3 FOR RHICH POINT DATA I S  PRESENT 
NUMBER OP POINTS - 
NPT = NZPNT(1)  + NZPNT(2)  + ... + NZPNT(NZPT) - 
MAxInun N U M B E R  OF NUCLIDES IN A N Y  SET - 
NUMBER OF BLOCPS OF ATOH DENSITY DATA - 
(MUST DIVIDE EVENLY I N T O  NPT) - 
RESERVED 
OPTION TO INCLUDE VOLUflE I N F O R I A T I O N  IF .EQ. 1 - 
NUMBER OF ZONES - 
FOR DOCUMENTATION ( I F  NONZERO MUST AGREE UITH OTHER - 
PAR AMET ERS) 
NUHBER OF SUBZ3NES 
FOR DOCUMENTATION ( I F  NONZERO NUST AGREE WITH OTHER - 
PARAMETERS) 
NUMBER OP F I R S T  DINENSION F I N E  nESH INTERVALS 
FOR DOCUMENTATION (IF NONZERO I U S T  AGREE WITH OTHER - 

- 
- 

- 

- 
- - 

PARAHETERS) - 
(C3NT) 
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CD N I N T J  
CD 
CD 
CD NINTK 
CD 
CD 
CD I P T D 1 6  
CD I P T D 1 7  
CD I P T D l R  
CD I P T D 1 9  
CD IPTDZO 
C c --------- - -------- 

NUMBER OF SECOND DINEMSION FIEJE MESH INTERVALS - 
FOR DOCUMENTArfON ( I F  NONZERO flUST AGREE UITH OTHER - 
PARAMETERS) - 
FJUMBER OF THIFD DIflENSION F I B E  MESH INTERVALS - 
FOR DOClJMENTAl'ION ( I F  NONZERO M@ST AGREE UITH OTHER - 
P A R A N  ET ERS) - 
RESERVED - 
RESERVED - 
RESERVED - 
RESERVED - 
RESERVED - - .------------------------------------------------------ 

c------------------------------------------------------------------------ 
CR 2D GENERAL INFORMATION - 
C 
CL 
CL (LZPNT(N2)  ,NZ=l,NZPT) , (LOCPT(P7P) .NP=l ,NPT)  - 
C 
CW 3*NZPT+NPT - 
C 
CD NZPNT(N2) ZONE NUMBERS - 
CD LZPNT(N2)  NUCLIDE S E T  REFERENCE - 
CD FOR DOEUMENTATION - 
CD LOCPT(NP) POINT LOCATIONS I N  THE RANGE 1 T O  NINTI*NINTJ*NINTK - 
CD FOR DOC WHENTATION - 
CD (BAY BE ZERO I F  NINT1,NIMTJ A N D  NINTK ARE ZERO) - 
C 
CN LOC?T = ( K - l ) * N I N T I * N I N T J  + ( J - l ) * N I N T I  + I - 
CN WHERE I I S  F I R S T  DIRENSION INDEX - 
CN 3 I S  SEZ3ND DIMENSION INDEX - 
CN K I S  THIRD DIRENSION INDEX - 
C 
CN GIVEN N I N T I ,  NINTJeNSNTK A N D  LOCPT THE I N D I C E S  - 
CN I , J , R  UAP BE DETERHSNED - 
C 
c------------------------------------------------------------------------ 

- 
(NZPNT (NZ) . N Z = l #  NZPT) , (NZPNT (NZ) , N Z = l  , NZPT) 

- 
- 

CD NZPNl'(N2) NUMBER O F  P o I N r s  IN EACH ZONE - 

- 

- 
- 
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c------------------------------------------------------------------------ 
CB 4D POINT NUCLIDE D E N S I T I E S  
C - 
CL ( (PDEN (a, J )  , N = 1  , NNS) , J = J L ,  JU) - - - -SEE STRUCTWRE BELOW---- - 
C 

C 

- 
- 

cu NWS* ( (NPT-1) /NBLKPT+l)  - 
CC DO 1 H=l,NBLKPT - 
CC 1 READ(1)  * L I S T  AS ABOVE* - 
C - cc WITH M AS THE BLOCK I M D E R ,  JL= ( R - 1 )  * ( (WPT-l ) /NBLRPT*l)  + 1  - 

A N D  Jo=N* ( (NPT-1)  /NBLKPT+1) - cc 
C 
CD PDEN (N,J )  ATO3IC DENSITY OF NUCLZDE ORDERED N I1 THE - 
CD ASSOCIATED SET GIVEN I N  ORDER F O R  EACH POINT - 
C 
c------------------------------------------------------------------------ 

c***********************************************************************- 
C 
CEOF PTATDN 
C 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * ~ * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * -  

- 

- 

- 

- - - 
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S P E C I F I C A T I O N S  FOR I N T E R F A C E  F I L E  QNATDN 

C*************************************************************************- 
C REFERENCE 02/01/79 O R N L - 5 1 8 0  - 
C - 
C F  QNATDN - 
C 
C E  ZDNE (SUBZONE) NUCLIDE C E N S I T I E S  (DISCHARGE) - 
C - 

- 
c*+*******************************************************************- 
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c************************************************************************- 
C 
C E O F  QNRTDN - 
C 
......................................................................... 

- 
- 

‘L 
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S P E C I F I C A T I O N S  FOR I N T E R F I C E  F I L E  ZNTEXP 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C REFERENCE 02/01/79 ORNL-5180  - 
C 
CN ORIGINAL S P E C S  REVISED TO INCLUDE SUBZONE DATA WHEN NEEDED - 
C 
C F  ZNTEMP - 
C 
C E  ZONE TENPERATURE DATA 
C 
C*********+***********~***********~****************~********************- 

- 
- 
- - 

c------------------------------------------------------------------------ 
CR F I L E  REFEREXCE INFORMAFION 
C 

C 
cw 20 - 
C 
CD NRZ NUMBER OF REACrCIP Z J N E S  , NOT Z E R O  
CD NZT NUMBER OF TEYPERATURES FOR EACH ZONE .LE.  5 
CD NSZ NUMBEB OF REACFOR SUBZOMES 
CD N A  RESERVED 
C - 
CN DFTEN A SINGLY TEMPERATUPE WILL B E  CARRIED WHICH SERVES AS A - 
CN REFEEENCE, AS TO EXPRESS THE E F F E C T I V E  TEMPERATURE OF THE ZONE- 
CN WBICII 5 A Y  BE USED SIMPLY FOR SUCH PURPOSF. AS CROSS SECTION - 
CN CORPELATION. EVEN I F  TU3 TENPERATURES ARE CARRIED TO INCLUDE - 
CN THE COOLANT TSYPERATURE, THE F I R S T  IS INTENDED TO ADMIT SUCH - 
CN S I M P L E  APPLICATIDN (LINEAR INTERPOLATION O F  CROSS S E C T I O N S  - 
CN I S  ADMITTED WHICfi M A Y  BE DONI' A ?  THE MACROSCOPIC LEVEL U S I N G  - 
C 
C - 
c------------------------------------------------------------------------ 

- - 
C L  NRZ,NZT,NSZ, ( N A ( 1 )  ,1=1,17) - - 

- - - 
- 

CN TWO MICROSCOPIC CROSS SEZTION S E T S ) .  - 

( Z  3 ?IT ) 
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CR 
C 
cc 
C 
C L  
C 
CW 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

ZOME TEMPERATURES 

ALWAYS PPESEIIT 

( ( Z T E i l P  ( I ,  M) , I = 1  ,NZT) ,X=l , N R Z )  

NZT*NRZ 

ZTE?lP TFMPERATIJRE O F  REFERENCE I I N  ZONE !I (DEGREES 
I REFERENCE 

1 A C T I N I D E S  (FUEL) --- REFERENCE 
2 COOLANT 
3 M3DERATOR 
u s r RUCTU RAL 
5 S P E C I A L  

- --------- 
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S P E C I F I C A T I O N S  FOR I N T E R F A C E  F I L E  ZNPOWD 

c***********************************************************************- 
C REFERENCE 02/01/79 O R N L - 5 1 8 0  - 
C 
CN O F I S I N A L  S P E C S  REVISED TO INCLUDE SUBZONE DATA WHEN NEEDED - 
C - 
C F  ZM P 0 W D - 
C 
C E  ZONE AVERAGE A N D  PEAK POWER DEMSITY 
C 
........................................................................... 

c------------------------------------------------------------------------ 
CR F I L E  I D E N T I F I C A T I O N  - 
C - 
C L  HNARE, ( E U S E ( 1 )  , I = 1 , 2 )  , I V E R S  - 
C - 
C P  3*llULT + 1 - 
C - 
CD HNAElF F I L E  NArlE (A6) 'ZEIP3WD' - 
C D  HOSE USER I D E N T I F I C R T I O N  ( A 6 )  - 
CD I V E F S  F I L E  VEFSION NiJMBER - 
C t 

CY NULT 1 FOR LONG WORD, 2 FOR SHDET WORD MACHINES - 
C - 
c------------------------------------------------------------------------ 

- 

- - - 

CR 
C 
CL 
C L  
C L  
C 
C P  
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

1 D  F I L E  REFERENCE INFORMAPTON 

P O W . T I R E , X Z P D 3 , X Z P D 4 , X Z P D S , X Z P 3 6 , X Z P D 7 , X Z P D 8 w  
N Z O N E , I Z P D 1 O , I Z P D l l  , N S Z , I Z P D 1 3 ,  I Z P D 1 4 , I Z P D 1 5 ,  
I Z P D 1 6  , I Z P D 1 7 , f Z P D l S ,  I Z P D 1 9 , I Z P D 2 0  

20 

POW 
T I N E  
XZPD3 
XZPD4 
XZPDS 
XZPDh 
XZPD7 
XZPDR 
NZONE 
I Z P D l O  
I Z P D l l  

NSZ 
I Z P D 1 3  

R EFEP ENCE REAZTOR POWER LEVEL, WATTS 
REFERENCE TI?IF: IN THE HISTORY, D A Y S  
RESFRVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
RESERVED 
NUNBER OF REACPOR ZONES 
OPTION FOR PEAK ZONE DATA 
O P T I O N  ON F I L E  CONTENTS 
0- ZONE POWEIl DEHSITY IHCLUDES A N Y  SUBZONE 

CONTRIEUTION (ALTHOUGH NSZ N A Y  BE ZERO) 
1- ZO?lE POWER D E C S I T Y  AND SUBZONE POWER DENSITY 

CARRIED SEPAFATELY 
NUMBER O F  REACIOR SUBZONES 
O P T I O N  FOR REFEFEHCE INFORMATIO~I  

( C D M T ) 
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C * * * * * * * * * t * * * * * * * * Q * * * * * * * * * * * 8 * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * -  
C - 
CEOF ZN PO W D - 
C - 
c****************************************************************- 
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S P E C I F I C A T I O N S  FOR I N T E R F A C E  F I L E  PERTUB 

c***********************************************************************- 

C 
C F  PERTUB - 
C - 
C E  PERTURBATION DATA - REGULAR AND A D J O I N T  FLUX INTEGRALS - 
C 
c***********************************************************************- 

c------------------------------------------------------------------------ 
CR F I L E  I D E N T I F I C A T I O N  - 
C - 
C - 
CSI 3*%ULT + 1 - 
C 

C R E V I S E D  04/01/80 - - 

- 

C L  HNAPIE, ( H U S E ( 1 )  , I=1 ,2)  , I V E R S  - 

CD HWANE HOLLERITH F I L E  NAME - PERTUB - (A6) - 
CD R U S E ( 1 )  HOLLERITH USER I D E N T I F I C A T I O N  - (A6) - 
CD I V E R S  F I L E  VERSION NUMBER - 
C - 
CN NULT 1 FOR LONG WORD, 2 FOR SHORT WORD MACHINES - 
C 
c------------------------------------------------------------------------ 

- 

c------------------------------------------------------------------------ 
CR F I L E  REFERENCE INFORHATION (1D RECORD) - 
C - 
C L  - 
C 
cw 11 - 
C - 
CD BIGDAD BIG-DADDY FORMALIZATION FACTOR - 
CD INTEGRAL ADJOINT*CHI*FORWARD*NUSIGF/K - 
CD CR P R I N I T I V E  F I S S I L E  CONVERSION R A T I O  - 
CD X 1  ABSORPTION RATE I N  F I S S I L E  NUCLIDES - 
CD NZONE NUABER O F  DEONETRIC ZONES - 
CD NGROUP NUNBER OF NEUTRON ENERGY GROUPS - 
CD I N D  O P T I O N  F O R  INCLUDING TRANSPORT INTEGRALS - 
CD N 1  FLAG ON PR3BLEM T Y P E S  - - 
CD 0- MEANING NO PROBLEMS WERE SOLVED, OR THEY - 
CD WERE FISENVALDE PROBLEMS - 
CD 1 I S  ADDED TO T H I S  I F  A F I X E D  SOURCE FORWARD - 
CD PROBLEM W A S  SOLVED - 
CD 1 0  I S  ADDED T 3  T H I S  I F  A F I X E D  SOURCE A D J O I N T  - 
CD PROBLEM W A S  SOLVED - 
C 82  RESERVED F3R FUPURE USE 
C N 3  RESSRVED F3R FUTURE USE - 
C N4 RESERVED F 3 R  FUTURE USE - 
c------------------------------------------------------------------------ 

BTGDAD,XK , CR, X 1  , NZONE , NGROUP, I N D ,  M1, N2, N 3 ,  N4 - 

CD XK M U L T I P L I C A T I O N  FACTOR (K-EFF) - 

(C3NT) 
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CR 
C 
CL. 
C 
cw 
C 
cs 
cs 1 
C 
C D  
C D  
C 

F L U X ,  A D J O I N T  V O L U M E  I M r E G R A L S  ( 3 D  R E C O R D )  - - 
( (S (M , K R )  , R = 1  , N Z O W E )  , KK= 1 , N ;  ROUP)  ----- N O T E  S T R U C T U R E  BELOR----- - 

N Z O N E * N G R O U P  - 
D O  1 K = l , N G R O U P  - 
S F L U X ( K K )  * A D J O I N T  ( K )  VOLUCIE I N T E G R A L S  - 

( I N T O  ' ;ROUP K )  - 

- 
- 

R E A D ( N )  * L I S T  A S  A B O V E *  - - 
- 
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SPECIFICATIO?TS FOR INTERFACE F I L E  FISSOR 

c***********************************************************************- 
C REVISED 04/01/80 - - C 
CP FISSOR - 
C - 
CE F I S S I O N  SOURCE BY INTERVAL A N D  DISTRIBUTION FUNCTION - 
C 
c***********************************************************************- 

- 

CR F I L E  IDENTIFICATION 
C 
CL HNANE, (HUSE(1)  ,I=1,2) , I V E R S  
C 
CW 3*flULT 4 1 
C 
CD HNANE HOLLERITH 
CD H U S E I I )  HOLLERITH 

F I L E  NAME - PISSOR - (A6) 
USER I D E N T I F I C A T I O N  (A61 . .  

CD IVERS . F I L E  VERSI3N NUflBER - 
CN llULT 1 FOR LONG W O R D ,  2 FOR SHORT WORD FlACHINES - - C 

C - 
c------------------------------------------------------------------------ 
CR F I L E  REFERENCE INFORMAfION (ID RECORD) 
C - 
CL TIME, POWER, KEFF, I n ,  JM. Kn, NCY, NG, NZ - 
C - 
cw 9 - 
C - 
CD T I 5 E  REFERENCE RELL FINE.  D A Y S  - 
CD POUER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM, * 
CD W hTTS THERil AL 
CD KEFF MULTIPLICATION FACTOR 
CD I N  NUMBER OF F I R S T  DIIIENSION P I N E  INTERVALS - 
CD JH NUMBER OF SECOND DIMENSION F I N E  INTERVALS - 
C - 
CN F O R  SPECIAL TRIANGULAR GEOMETRIES. IM IS THE NUMBER OF *- 
CN TRIANGLES ON EACH PLANE AND JM I S  NOT DEFINED (SET TO 1) *- 
C - 
CD K N  NUnBER DP THIRD DINENSION F I N E  INTERVALS - 
CD NCY REFERENCE COUNT (CYCLE NUMBER) - 
cn NG NUNBER OF ENERGY GROUPS - 
CD NZ NUMBER OF ZONES - 
t - 
c------------------------------------------------------------------------ 

(E3NT) 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  RODSET 

C* ** * * * ** ** *** * * ** * ** * ** * ** * ** ** *** ** *** + ** * **** +* ** * ** **** * * ** * ** * * * * * *- 
C R E V I S E D  0 4 / 0 1 / 8 0  - 
C 
C F  RODSET - 
C 
CE CONTROL ROD REFERENCE P O S I T I O N I N G  DATA - 
C 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * -  

- 
- 
- 

CR 
C 
CL 
CL 
C 
CW 
C 
CD 
C 
CD 
C 
CD 
C 
CD 
CD 
C 
CD 
C 
CD 
CD 
C 
CD 
CD 
CO 
CD 
CD 
CD 

P I L E  REFERENCE INFORNATION ( I D  RECORD) 

N C R N . N P R N . N C R . N E R T . N S R P S , N C Y D , N S E , N O E , I S V ~ M R W , M R I , N S H ,  
(11 (I) ,I=; ,8) 

(20) = NUMBER O F  WORDS. 

NCRN NUMBER O F  

N F R N  NUMBER OF 

NCR NUMBER O F  

NERT NUBBER O F  
ZONES.  

NSRPS NUMBER O F  

NCYD NUMBER O F  
FOR WHICH 

N SE NUHBER OF 

- - 
CONTROL R O D  ZONE NUCLIDES. - 
CONTPOL ROD FOLLOWER ZONE NUCLIDES. - - - 
DIFFERENT ZONE S E T S  (RODS).  - 
E N T R I E S  IPr T H E  REFERENCE TABLE OF ROD - - 

- 
SZTS O F  R O D  P O S I T I O N  S P E C I F I C A T I O N S .  

P O I N r S  I N  THE HISTORY (BETWEEN REFUELINGS) - 
ROD P O S I T I O N I ? l G  DATA I S  S P E C I F I E D .  - 

- 
- 

ZONES FOR U H I C B  S P E C I A L  FULL ROD I N S E R T I O N -  
(OR WITHDRAWAL) DATA ARE S P E C I F I E D  BELOW, USED FOR - 
' P O D I N S '  O P T I 3 R  IX(10)=-2 ,  OR =-1. I F  FULL ROD - 
I N S E R T I O N  (WITHDRAWAL) IS S P E C I F I E D  A N D  T H I S  S P E C I A L -  

I N S E R T E D  I N  ALL ROD ZONES NRZ BELOW. - DATA I S  NOT PRESENT, THE MATERIAL ADR (ADF) WILL BE - 
(ZDNT) 
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C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
c I 
CN 
CN 
CN 
C 
CD 
CD 
C 3  
CD 
C 
CN 
CN 
C N 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
CD 
CD 
C 

- 
NOE OPTION ON USINS PULL ROD I N S E R T I O N  (WITHDRAWAL) - 

FULL ROD I N S E R T I O N  (WITHDRAWAL) DATA. - 

(WITHDRAWAL) DATA I N  A N  OVERLAY SENSE. - 
*****NOTE FOR FULL ROD I N S E R T I D N ,  OR PULL ROD - 

DATA. - 
0- 7 S E  ONLY S P E C I F I C A T I O N S  GIVEN BY S P E C I A L  - 
1- I N S E R T  MAPERIAL ADR (ADF) I N  ALL ROD ZONES NRZ - 

F I R S T ,  TAEN APPLY S P E C I A L  FULL ROD'INSERTION - 
- 

WITHDRAWAL, ALL ROD A N D  FOLLOWER CONCENTRATIONS- 
I R E  ZEROED I N  THE S P E C I F I E D  ZONES PRIOR TO 
THE INSERTION.  

ISV OPTION ON SAVE DATA RECORDS. 
0- NO SAVE DATA RPCORDS PRESENT ON T H I S  F I L E .  
GT.0- THE TW3 SAVE DATA RECORDS ARE PRESENT OH 

T H I S  F I L E .  

*****NOTE - TAP SAVE DATA RECORDS ARE A RECORD OF 
THE P O S I r I O N I N G .  I T  I S  RECOMENDED THAT THIS 
OPTION BE 0 I N  WHICH CASE THE CODE CREATES 
THE TWO RECORDS ON F I R S T  ACCESS. 

mw OPTION ON CONZENTRATIONS I N  HAKE-UP ZONE POR ROD 
WITHDRAWAL ( N Z I  .GT. 0 BELOW) FOR 'RODIYS'  OPTION 
T X ( 1 0 )  GE. 0. 

0- ZERO ROD CONCENTRATIONS A N D  REPLACE FOLLOWER 
CONCENTRATIONS WITH ADP DATA ( I F  PRESENT).  

1- ONLY ZE;tO ROD CONCENTRATIONS. 
2- DO NOT CHANGE A N Y  CONCENTRATIONS. 

H R I  OPTION ON CONZENTRATIONS I N  llAKE-UP ZONE FOR ROD 
I N S E R T I O N  (IT21 .LT. 0 BELOW) FOR 'RODINS '  OPTION 
I X ( l 0 )  GE. 0. 

0- REPLACE R3D CONCENTRATIONS WITH ADR DATA. 
1- DO NOT CHANGE ANY CONCENTRATIONS. 
2- ONLY ZERO ROD CONCENTRATIONS. 
3- ZERO ROD ZONCENTRATIOllS XND REPLACE POLLOUER 

CONCENTRAFIONS F I T H  ADP DATA ( I F  PRESENT) .  

NSH NUllBER OF ZONES P O R  WHICH S P E C I A L  SHUT-DOWN ROD DATA- 
ARE GIVEN BELOW. T H I S  DATA HUST BE PRESENT I F  THE - 
'RODINS'  O P T I 3 H  I X ( 1 1 ) = 1 .  - 
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c------------------------------------------------------------------------ 

C cc PRESENT I F  NCRN t NFRM .GT. 0 - 
C 
CL ( H N R ( N ) , N = l , N C R f l ) ,  (HEIF(N) ,N=l ,NFPN)  , (ADR(N) , N = l , N C R N ) ,  (ADF(N) , N = l , -  
C L  NFRN) - 
C 
CW ( ( R U L T t l )  * (NCRN+NFFN) ) = NUMBER OF WORDS. - 
C 
CD H N R  ROD ZONE EJUCLIDE USER UVIQUE NAHE, HISO?IM (A6). - 
C 
CD H#F FOLLOWER ZONE MUCLIDE USER UNIQUE NAME, HISONR (A6) .- 
CD R A Y  INCLUDE NOZLIDES I N  THE ROD L I S T  H N R .  - 
C 
CD A D R  R O D  NUCLIDE D E K S I T I E S  (ATOMS/BN-CH) - MAY BE ROD - 
CD I T  CANNOT BE USED FQR FULL ROD I N S E R T I O N .  - 
C 
CD ADF FOLLOAER NUCLIDE DENSITY (ATOMS/BN-CM) - USED FOR - 
CD ROD RENOVAL (BDTTOM O F  ROD). - 
C 
c------------------------------------------------------------------------ 

CR REFERENCB NUCLIDE DATA (2D RECORD) - - 
- 
- 
- 
- 
- 

CD I N S E R T I O N  FOLLOWER (TOP OF ROD) MATERIAL. I F  S O  - 
- 

- 

CR 
C 
cc 
C 
C L  
C 
cla 
C 
CD 
C 
CN 
C I  
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
C 
CN 
C 

REFERENCE TABLE OF ROD ZONES ( 3 D  RECORD) 

ALWAYS PRESENT 

( N R Z ( 1 )  , I = l , N E R T )  

(NERT) = NUMBER O F  WORDS. 

NRZ NUMBER OF A ZDNE. - 
T H I S  DRTA I S  PRESENTED I N  S E T S  OF ZONE NUMBERS, EACH S E T  - 
REPRESE?lTING A ROD OR BLOCK OF THEM. EACH S E T  OF DATA I S  - 
FOLLOWED BY A ZERO ENTRY. REFERENCE TO A S E T  I S  BY ORDER OF- 
PRESENTATION (=J I N  NZI  ( JoL)  BELOW) - THE ORDERING O F  THE - 
ZONE NUMBERS I N  EACH S E T  I N D I C A T E S  ROD END P O S I T I O N  BY - 
INSERTION.  THUS ROD I N S E R T I O N  I N  ONLY THE F I R S T  ZONE GIVEN - 
WOULD BE M I N I N U M  I M S E P P I O N  I N D  ROD XNSEFTION I N  THE LAST - 
ZONE I N  THE L I S T  WOULD BE HAXINTJN INSERTION.  
I F  THE LAST ZONE NUMBEP 111 1 S E T  I S  THE SAME AS THE F I R S T  - 
ZONE NUMBFR, T H I S  I N D I I A T E S  A 'CLOSED-LOOP' S E T  O F  ZONES. - 
A 'CLOSED-LOOP' S E T  OF ZOXES I S  NOT A S E T  O F  R O D  ZONES, BUT - 
I S  A S E T  I N  WHICH ALL NUCLIDES I N  THE ZONES H A Y  BE - 
INTERCHANGED. ONLY THE O P T I O N S  I X ( 1 0 )  =O OR =1 APPLY A N D  - 
THESE S E T S  WILL BE IGN3RED F O R  ALL OTHERS. S E E  N Z I  BELOW. - 
THERE R A Y  BE SUBZONES I N  ?HP PROBLEN, BUT THE ROD A N D  - 
FOLLOWER NUCLIDES NUST BE ASSIGNED TO AND HANDLED ON A 
ZONE B A S I S ,  NOT SUBZOPE. - 
NCR S E T S  OF ZONE NUflBERS ARE REQUIRED. 
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CR 
C 
CC 
C 
CL 
C 
cw 
C 
CD 
C 
C 
CN 
C 
CN 
CN 
CN 
CN 
CY 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
C 

REFERENCE SET O F  ROD P 3 S I T I O N  S P E C I F I C A T I O N S  ( 5 D  RECORD) - 
PRESENT I F  NCYD .ST. 3 - 

((NZI ( J , L )  , J = l , N C R )  ,L= l ,NCYDI  - 
(NCS*NCYD) = NORBE3 OF WORDS. - 

- 
- 
- 
- 

N Z I  H A S  A REAMING WHICH I S  DEPENDENT ON OPTION NOP. - - - 
I F  NOP I S  0 - - 

4ZI I S  THI: NUSBFR OF r 3 E  LAST ZONE I N  SET J (NRZ ABOVE) - 
H A V I N G  ROD I N S E R T I O N  A T  POIUT L IN THE HISTORY, I .E. ,  ALL - 
R 3 D  A N D  FOLLOWER YATERIAL CONCENTRATIONS ARE ZEROED I N  ALL - 
ZONES I N  THE SET - THEN ROD MATERIAL (CONCENTRATIONS ADR) - 
I S  I? lSERTED IN ORDER I N  ALL ZONES IW THE S E T  THROUGH N Z I  A N D -  
FPLLOWER (CONCEWTRATI3NS ADP) I S  IITSERTED I N  ORDER FOR ALL - 
REYANING ZONES I N  THE S E T .  NOTE THAT ONLY THE NUCLIDES - 
THAT ARE ASSIGNED TO EP.CH ZONE, OUT OF THE H N R  A I D  HNF L I S T  - 
AE3VF. ARE INVOLVED. T S I S  O P T I O N  COULD BE USED TO I N I T I A L I Z E -  
THE CONTENTS OF THE R O D  ZONES AT SONE POINT I N  THE HISTORY. - 
ROD-FOLLOWEP EXPOSURE ZANNOT BE FOLLOIJED. - 
I F  N Z I = O  FOR SOYE S E T  J, NO CHANGES WILL BE MADE I N  THAT - 
SET OF ROD ZONES. - 
T H I S  OPTION WILL BE IGNORED FOR A 'CLOSED-LOOP' SET.  

I F  NOP .EQ. 1 - - 
( :: 3 E! T ) 
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c n 
CN 
CN 
c A 
c ?l 
CN 
CY 
CN 
CN 
c ?I 
CN 
c N 
c ?I 
CN 
CN 
CN 
CN 
C N 
CN 
CN 
CN 
C 
c a 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
C 
c ?I 
CN 
CN 
CN 
CN 
CY 
CN 
CN 
CN 
CY 
CN 
C 

N Z I  I S  THE NUYBER OF ZONE H k T E R I A L  INTERCHANGES REQUIRED - 
FOR S E T  J AT POI!iT L I F  THE HISTORY TO E F F E C T  THE D E S I R E D  - 
ROD WITHDRAWAL (OR I N S E R T I O N  I F  N Z I  .LT. 0 ) .  ROD AND - 
FOLLOWER ?lUCLIDE CONCENTRATIONS ( I N  THE L I S T  OF ZONES ABOVE) - 
WILL BE IPTERCHANGED IN A PUSH-DOWN S E N S E  N Z I  T I E E S .  FOR - 
EXAMPLE FOR A NON 'CLOSED-LOOP' SET,  I F  THE NRZ ZONE - 
NUABEFS F O R  S E T  J WERE - 
WHEQE THE MX'S REPRESEFT THE ROD AND/OR FOLLOWER NUCLIDE - 
CONCEMTRATIOFS IN THE ZONES AT P O I R T  L I N  THE HISTORY, THEY - 
I F  N Z I  = + 2  (ROD WITHDPARAL) TWO S U C C E S S I V E  INTERCHANGES - 
WOULD BE FADE A N D  THE F I N A L  COHTEWTS OF THE ZONES WOULD BE - 
WHERE FN REPRESENTS THE CONCENTRATIONS I N S E R T E D  IN MAKE-UP - 

3 ( f l 3 )  6(16) 2 ( Y 2 )  7(M7) 5(M5) 

3 ( 1 2 )  6 ( 1 7 )  2(f l5)  7 ( F N )  5 ( F N )  - 
Z O N E  5 (SEE o P r I o M  IRP A B O V E ) .  IF NZI H A D  BEEN -1  (ROD - 
I N S E R T I O N ) ,  TIIEN THE ZONTENTS O F  THE ZONES WOULD BE - 

3 ( R N )  6(M3) 2 ( 3 6 )  7(M2) 5(M7) - 
ZONE 3 ( S E E  OPTION M R I  ABOVE). - WHERE R N  REPRESENTS THE CONCENTRATIONS INSERTED I N  SAKB-UP - 
T H I S  NOP=l  OPTION HUSr BE USED I F  THE ROD-FOLLOWER EXPOSURE - 
I S  TO BE FOLLOBED. - - 
I F  A S E T  OF ZO?lES I S  A 'CLOSED-LCOP' S E T ,  I E . ,  THE LAST - 

THEFT AFTSR ALL INTERCHANGES H A V E  BEEN M A D E ,  THIS BATERIAL - 
THE 'CLOSED-LOOP' S E T ,  ALL NUCLIDES I N  THE ZONES ARE - 

ZONE NUMBER EQUAL TO THE F I R S T  ZONF NUKBER, THEN AATERIAL - 
I?1 THE SECOND (OR NEXT TO L R S T  IF NZI.LT.0) ZONE I S  SAVED - - 
REPLACES THAT I N  THE LAST (OR F I R S T )  ZONE I N  THE L I S T .  FOR - 
INrERCHANGED, NOT JUSI' THOSE S P E C I F I E D  B Y  HNR AND HNF. 
ALL ZONES I N  A 'CLOSSD-LOOP' S E T  MUST HAVE THE SAHE NUCLIDES- 
I N  THE SAME ORDER. VORIIALLY ONLY ONE INTERCHANGE WOULD BE - 
S P E C I F I E D .  FOR FXAMPLE I F  THE 'CLOSED-LOOP' S E T  WERE - 

3(fl3) 6(M6) 2( ! l2 )  7 ( ! l 7 )  3(M3) - 
THEN AFTER ONE INTERCHANGE ( N Z I = + 1 )  THE ZONES WOULD C O I P A I I I  - 

6(M2) 2 ( Y 7 )  7 ( M 3 )  3 ( M 6 )  - 
FOR N Z I = - l ,  THE ZONES WOULD CONTAIN - 

3 ( M 7 )  6(13) 2(116)  7 ( M 2 )  - - 
TO CARRY OUT A CORRECT ROD P O S I T I O N I N G  SCHEDULE WITH THE - 
AUTOPIATED PROCEDURE, THE R E P O S I T I O M I N G  MUST INCLUDE EACH - 
OF THE S T E P S  ( P O I N T S  I N  ?HE HISTORY)  I N  T H I S  S E T  OF - 
S P E C I F I C A T I O M S  I F  THEY ARE UNIQUE. (COIIPLICATED - 
S P E C I F I C A T I O N S  CAN B E  USED WHICH REQUIRE SELECTED - 
APPLICATIONS,  ONE OR VORE, T O  CAUSE A PROPER SCHEDULE O F  - 
CONTROL ROD REMOVAL). - 
THE OPTION NOP=O I S  GENERALLY MORE F L E X I B L E  REGARDIXG THE - 
P O I N T S  I N  THE HISTOTY WHICH CAN BE USED F O R  THE EXPOSURE - 
THAN N O P = l ,  I .E . ,  POI!!!IS I N  THE HISTORY n A Y  BE S K I P P E D  A N D  - 
PROPER P O S I T I O N I N G  S T I L L  BE ACCOMPLISHED. - - 

( t 3 N T )  
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c N 
CN 
CN 
c ?I 
c Y 
CN 
C 
C 
CN 
C 
CN 
CN 
c !I 
CY 
c N 
CN 
C I$ 
CN 
CN 
c r1 
CN 
c N 
CN 
c ?1 
CN 
C c----- ----- 

F3R BOTH THE ABOVE OPTIONS FOR NOM 'CLOSED-LOOP' S E T S ,  ONLY - 
THOSE NUCLIDES H?'R A N D  HNF THAT ARE ASSIG?lED TO THE ZONES - 
APF INVDLVED. GENERALLP THE SAHE ROD AND/OR FOLLOWER - 
NUCLIDES NUST RE ASSIGWED TO ALL ZONES O F  A SET J (NPZ - 
NUCLIDE-ZONE-CROSS S E C T I 3 N  REFERENCING I S  ESSENTIAL.  - AB3VE).  BUT NOT NECESSP.RLY I N  THE SANE ORDER. CONSISTANT - 

- - 
I F  NOP .Ea.  2 - - 

N ' I I  I S  PAPTS OER 1000. EQUAL TO THE FRACTION OF ROD - 
I N S E R T I O N  WHEV THE ROD ZONES ARE NOT REPRESENTED 
E X P L I C I T L Y ,  I E .  , FOR l'i7C-DIHEFISIOMAL CALCULATIONS. - 
w r  x = N Z I  ( J , L )  /TODO. T H E N  FIRST, ALL R O D  A N D  FOLLOWER - 
CONCENTRATICYS APE ZEP3ED I N  THE ZGFIES N B Z  I N  S E T  J AT THIS - 
P O I N T  I N  THY HISTORY. THEN ?HE ?OD CONCENTRATIONS ARE - 
INSERTED AS M = X*ADli, THEN THE FOLLOWER CONCENTRATIONS - 
ARE: ADDED, N = N+ (1-X) *ADF. 
*****NOTE THAT I F  THE FULL P O D  I N S E R T I O N  (WITHDRAWAL) DATa - 
IS PRESEVT (NSE .GT. O ) ) ,  THEN THE DATA NZR, ARD, AFD IS - 
USED IBSTEAD OF THE DATA NRZ, A D R ,  ADF. THE FULL ROD 
I N S E R T I O N  OPTION ?JOE D@ES NOT APPLY. I N  T H I S  CASE ONLY THE - 
NZI  ( J = l , L )  DATA I S  USFD T O  APPLY TO THE 1 S E T  O F  ZONES NZR. - 
FOR A N Y  S E T  J PCR W H I I H  NZI.LT.0,  NO CHANGES I N  THE ZONES - 
I N  THAT SET WILL BE YADE. - - -------------------------------------------------------------- 

CR S P E C I A L  FULL ROD I M S E R ~ I O N  (WITHDRBWAL) DATA (6D RECORD) - 
C - 
cc PRESENT I f  NSP.GT.0 
C 
CL ( N Z R ( 1 )  , I = l , N S E )  
C 
CW (NSE) = NUMBER OF UORDS. 
C 
CD NZR NUMBER OF ROD ZONE. 
C 

(Z3NT) 
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CR 
C 
cc 
C 
C 
CL 
C 
cs 
cs 1 
C 
cw 
C 
CD 
C 
CD 
C 

PFESENT I F  NSE.GT.0 - 
- - ( A R D ( J )  , Y = l , N C R N ) ,  (AFD(K)  ,K=l ,NFRN) ----SEE STFUCTURE BELOW---- - 

DO 1 Y = 1 , N S E  - 
READ(N) * L I S T  AS ABOVE* - 
(NCRtT+NFRM) = NUMBER OF WORDS. - 

A R D  ATOM DENSITY OF ROD NUCLIDE. - 
AFD A T 0 3  DEXSITY OF FOLLOVER NUCLIDE. - 

- 
- 
- 
- 

C 
CL (MSH(1)  , I = l , N S H )  
C 
CW (NSH) = NUMBER OF WORDS. 

C 
cc PFESENT I F  NSH.GT.0 
C 
C 
CL 
C 
C S  DO 1 M = 1 , H S H  
C S  1 READ(N) * L I S T  AS ABOVE* 
C 
CU (NCRN) = NUMBER OF WORDS. 
C 
CD S H R  ATON DENSITY 3 F  ROD NUCLIDE. 
C 

( S H R  ( J ) ,  J = l , N C R N )  ----SEE STRUCTURE BELOW---- 
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c-----------------------------------------------------------~------------ 
CI( INTEG3R SAVE DATA ( 1 0 D  RECORD) - 
C - 
cc P R E S E J T  I F  ISV.GT.0 - 
C - 
CL ( I R ( 1 )  , I = 1 , 1 0 0 )  - 
C 
CW ( 1 0 0 )  = NUMBER OF WORDS. - 
C 

C - 

- 

CD I R  INTZGER SAVE DATA - I B I T I A L I Z E  ZERO. - 
CD I R ( 1 )  COUNT OF C.R.P. ACCESSES. - 
CD I R ( 2 )  CYCLE NUMBER OF LAST C.R.P. ACCESS. - 
CD I R  (3) C.R.P. OPTION ( I X ( 1 0 )  - 'RODINS')  OF LAST ACCESS. - 
CD I R ( 5 )  POINT I N  HISTDRY OF LAST ACCESS. - CD I R ( 4 )  NEfIORY REQUIRED FOR LAST C.R.P. ACCESS. 

C - 
c------------------------------------------------------------------------ 

c------------------------------------------------------------------------ 
CR REAL SAVE DATA ( 1 1 D  RECORD) - 
C - 
cc PRESENT I F  ISV.GT.0 - 
C - 
C - 
CW (100) = NUMBER OF WORDS. - 
C - 
CD XR REAL SAVE DATii - I N I T I A L I Z E  ZERO. - 
C - 
CD XR(1)  TOTAL ZYCLE T I Y E  ( X X ( 1 ) - ' R O D I N S ' )  O F  LAST ACCESS. - 
CD X R ( 2 )  T I N E  INTO CYCLE (TIME-'ZLIATDN') OF LAST ACCESS. - 
CD X R ( 3 )  FRACTIDN TIME INTO CYCLE OF LAST ACCESS. - 
C 
c N INFORMATION I S  PLACED I ? l  THESE TWO RECORDS BY THE CODE - 
CN WHICH I S  NEEDED FOR AUTOMATION OF ROD POSITIONING A N D  - 
CN VERIFICATION TESTIHS.  DATA NOT S P E C I F I E D  HERE IS RESERVED - 
CN FOR CODE INTYRNAL USE R N D  SHOULD NOT BE S U P P L I E D  BY THE - 
CN U S E R ,  BUT MAY BE RECOVERED FROM A F I L E  WRITTEN I N  A - 
CN PREVIOUS R U N  TO CONTINUE A CALCULATION. THE USER SHOULD NOT - 
CN SPECIFY T H I S  DATA AS A NORYAL INPUT. - 
C c------------------------------------------------------------------------ 

C*******+t***O*****+*********~*******~*************~*~******************- 
C - 
CEOF RODSET - 
C 
C************t*********+****+ttl****t~**********~********************- 

CL (XR ( I )  ,I=l, 100) - 

- 

- 

- 
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S P E C I F I C A T I O H S  FOR INTERFACE F I L E  RSTRTR 

c*****+*************************************&************~****************- 
C REVISED 0 4 / 0 1 / 8 0  - 
C 
CF RSTRTR - 
C 
C P  CDDE-BLOCK-DEPENDENT RESTART DATA SAVED FOR RECOVERY - 
C 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * ~ * ~ * ~ * * * * * * * * * * * * * * * * * * * * ~ * * * * -  

- 
- 
- 
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CL (DARS (I) ,I=l,M) 
C 

C 
CL (DARR (1)81=1,L2) 
C 
CU L2, N R 2  RECORDS 
C 
CD D A R R ( I )  CODE 
C 

- - - - - 
DEPENDENT RECOVERY DATA A R R A Y  T Y P E  2 - - 
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S P E C I F I C A T I O N S  FOR INTERFACE F I L E  TRIGOX 

C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * -  

C - 
C F  TRIGOfl 
C - 
CE TRIANGULAR GEOMETRY D E S C R I P T I O N  - 
C - 
C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -  

C REVISED 00/01/80 - 
- 

CR 
C 
CL 
CL 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

F I L E  REFERENCE INFORNAPION ( 1 D  RECORD) - 
I n E 2 ,  J M B l ,  JMB2,KMBl,KMB2,NBS,NBCS, NIBCS,NZWBB,NTRIAG,MRASS, - 
(NGOP ( I )  , 1 = 1 . 5 )  - 
27 - 
IGOM GEOflETRY 5- S P E C I A L  TRIAGONAL, TWO-DIMENSIONAL - 
NZONE NUMBER OF ZONES (EACH HONOGENEOUS I N  NEUTRONICS - 

PROBLER) - 
VREG NOT DEFINED - 
NZCL NUNBER OF ZONE C L A S S I F I C A T I O N S  ( E D I T  PURPOSES) - 

NOT DEFINED - NCINTX 
Fl C I  NT J NOT DEFINED - 
NCINZR NUflBER O F  THIRC! D I Y E N S I O N  COARSE MESH INTERVALS - 

NCINTR.EQ.7 FCR OWE A N D  TWO - 
DIMlNSIONAL CASES.  - 

A COARSE MESH INTERVAL I S  DEFINED AS ONE - 
CONTAINING O N E  OR HORE P I N E  HESH INTERVALS, EACH - 
O F  WHICH CONTAINS THE SANE MATERIAL ZONE. - 

N I N T I  THE NUNBER OF P O I N T S  ON A PLANE. P O I N T S  ARE AT - 
THE I N T E R S E C T I O N S  O F  MESH L I N E S .  - 

N I N T J  NOT DEFINED - 
NINTK NUMBER OF THIPD D I M E N S I O ~ J  F I N E  NESH INTERVALS - 

NINTR.EQ.l  F G R  ONE AND TWO DIMENSIONAL - 
CASES. 

- 
IGON, NZONE ,NREG, NZCL, N C I N T I ,  K C I N T J ,  NCINTK, N I N T I , N I N T J , N I N T K , I f l B l ,  - 

- 
- 

19- S P E C I A L  TRIAGOl!AL-Z, THREE-DIMENSIONAL - 

- 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
CN 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

I n B  1 F I R S T  BOUNDARY ON F I R S T  DIMENSION 
0 -  ZEPO FLUX ( D I F F U S I O N )  
1- REFLECTED 
2-  EXTRAPOLATED ( D I F F U S I O N  - DEL PHI 

/ P 3 1  =-C/D UHERE C I S  GIVEN AS BNDC 
BELOW A N D  D I S  THE GROUP DIF ,FUSION 
COPSTANT, TRANSPORT - NO RETURN) 

3- N3T DEFINED 
4- REPEATING ( P E R I O D I C )  WITH NEXT 

ADJACENT FACE 60 OR 120 DEGREE 
ROl'ATION) . 
THE LEFT A N D  TOP BOUNDARIES ARE 
REPEATING. 

5- NOT DEFIMED 
6- N O r  DEFINED 

NOTE THAT FOR REPEATIN; BOUNDARIES, THE F I R S T  BOUNDARY I N  
ORDER WHICH I S  INVOLVED CARRIES THE DESIGNATOR D E F I N I N G  
THE REPEATING CONDITIDN. 

IMB2 LAST BOUNDARY 3 N  F I R S T  DIMENSION 
J M B l  F I R S T  BOUNDARY ON SECOKD DIMENSION 

5- REPEATING ALONG T H I S  BOUNDARY - 180 
DEGREES. I F  NPF EQUALS THE NUMBER O F  
POINTS O N  THIS B O U N D A R Y ,  THEN THE PLUXB - 
AT P O I N T S  NPF/2 THROUGH NPF ARE EQUAL - 
T 3  THE FLUXES AT POIt7TS 1 THROUGH NPF/2 - 
F3R T H I S  OPTION,  I W B l = I M B 2  AND - 
NTRIAG=l.  - 

LAST BOUNDARY 3 N  SECOND DIMENSION - 
F I R S T  BOUNDARY O N  THIRD DIMENSION - 
LAST BOUNDARY O N  THIRD DIMENSION - 
NUHBER OP BUCKLING S P E C I F I C A T I O N S  - 

.EQ.NZONE, ZONE-DEPENDENT - 
N*NZONE, DATA I S  GIVEN OVER ALL ZONES FOR - 

THE nRsr  E N E R G Y  GROUP,  THEN FOR THE NEXT - 
GROUP, T 3  END O F  L I S T  - I F  THERE ARE MORE - 
GROUPS, LAST GROUP DATA GIVEN I S  USED - 

NUMBER OF CONSTANTS FOR EXTERNAL BOUNDARIES - 
1- S I N G L E  VALUE USED EVERYWHERE - 
6- INDIVIDUAL VALUES FOR EACH P O S S I B L E  - 

SURFACE (BOUNDARY S P E C S  G I V E  ACTUAL USE) - 
N * 6 -  S I R  VALUES ARE GIVEN FOR THE F I R S T  - 
ENERGY GROUP, THEN SIX FOR THE NEXT, TO - 
THE END 3F THE L I S T  - THE L A S T  GROUP DATA - 
GIVEN A P P L I E S  TO ALL ADDITIONAL GROUPS - 

NUMBER OF CONSTANTS F O R  INTERNAL BOUNDARIES - 
.GT.1- VbLUES ARE GIVEN BY ENERGY GROUP - 
WITH NON-BLACK CONDITION INDICATED BY - 
ZERO E N l P Y  - LAST VALUE A P P L I E S  TO - 
ADDITIONAL GROUPS - 

J f l B 2  
KMBl 
KnB2  
NBS - 1- S I N G L E  VALUE A P P L I E S  EVERYWHERE 

NBCS 

- N I B C S  
1- S I N G L E  VALUES USED EVERYWHERE 

(E3NT)  
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(C3 N'P) 
CD NZWBB BLACK ABSORBER ZONE INDICATOR. - 
CD 0- NO BLAEP: ZONES. - 
CD 1- ONE BLACK ABSORBER ZONE. - 
CD NTRIAG MFSH ORINTATI3N - 
CD 0- RHOMBUS WITH 120 DEGREES AT UPPER LEFT - 
CD CORNER (NPL.EQ.NPF BELOW) . - 
CD I -  T R A P E Z ~ I D  (OR TRIANGLE) WITH 60  D E G R E E S  A T  - 
CD UPPER LEFT A N D  UPPER RIGHT CORNERS - 
CD (NPL. LT. NPF) . - 
CD 2- TF.1ANGI.E WITH 30 DEGREES AT UPPER LEFT - 
CD CORNER A N D  60 DEGREES AT UPPER RIGHT - 
CD CORNER (NPL.LT.NPF). IMB1 A N D  3HB2 RUST BE 1 - 
CD A N D  NPF .GE. 3. - 
CD N R A S S  ZONE ASSIGNMENTS. - 
C 9  0- TO COARSE MESH - 
CD 1-  TO F I N E  MESH - 
CD NGOP NOT DEFINED. - 
C c------------------------------------------------------------------------ 

- 

.. 
CR 
C 
C t  
C 
cu 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 

REFERENCE RESHPOINT DAT A ( 3 D  RECORD) - 
l lPO*NPP*NPL,URP, HNP, N R S ,  NOS, NO3 , n ' Z A ,  MB, MC, (KFINTS (L) , L = 1 ,  NCINTK) - - 
NCINTR + 11 - 
n PO MESHPOINT LOCATION OPTION - 

0- ONIFORIJ, E2UXLATERAL nESH ARRANGEMENT - 
(SIMPLE GEOMETRY DESCRIBED B Y  DATA I N  T H I S  - 
RECORD, YNP=6) - 

1- PARALLEL ROWS OF FIESH POINTS 
2- GENERAL ARRANGENENT - 

NPF NUllBER OF POINl'S ALONG F I R S T  (TOP) ROW - -- USED IF npo = o - 

- 

( t 3 N T )  
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NRS 
NOS 

CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 103 NOT DEFINED 
CD MZA YCT DEFINED 
CD MB NOT DEFINED 
CD MC NOT DEFINED 
C3 K F I N T S  NUNBER OF F I N F  NESH INTERVALS 
CD INTERVAL, THIRD DI t lENSION 
C 
CN MESHPOINTS HERE MAY BE INTERPRETED A S  
C 

- - 
NUNBER OF ZONE ASSIGNRENTS ON EACH PLANE 
NOT DEFINED 

M PL NUNBER O F  P O I N P S  ALONG LAST (BOTTOM) ROA - 
FOR NPL.PQ.NPF, 120 DEGREES I S  I N  UPPER L E F T  - 
CORNER. I F  NPL.LT.NPF, THE UPPER LEFT CORNER - 
I S  30 OR 60 DEGREES (SEE NTRIAS ABOVE). - 

BRP NUNBER OF ROWS CF P O I N T S  - -- USED IF  ne3 .LT. 2 - 
MNP REFERENCE OR M P . X I M U N  NUNBER OF NEIGHBOR P O I N T S  ON A - 

PLANE - 

-- USED I F  MP3 = 0. NPL MUST BE .EQ. OR .LT. NPF. - 

- - - - - - 
PER COARSE MESH - - - 
TRIANGLE CORNERS - 

c------------------------------------------------------------------------ 
CR REFERENCE DATA ( 4 D  REC3RD) - 
C - 
CL PMESH,QNESH,XI,X2,X3,  (ZMESH(K) ,K=l,NCBNDR) - 
C - 
CW !!ULT* (NCINTK+6)  - 
C - 
C D  PNESH LENGTH OF TRIANGLE LEG [MESHPOINT SPACING)  I F  F I X E D  - 
CD -- USED I F  MPO 0 - 
CD QMESH NOT DEFINED - 
CD X 1  NOT DEFINED - 
CD X2 NOT DEFINED 
CD X 3  NOT DEFINED - 
CD ZMESA COARSE MESH BOUNDARIES, THIRD DIMENSION - 
CD NCBNDK NCIMTK+l ,  NUMBER OF T H I R D  DIBENSION COARSE NESH - 
CD BOUNDARIES - 
C - 
CN NOTE THAT FOR TWO-DIHENSIONRL PROBLEMS, NCINTR-1, NCBNDKr2, - 
CN ALTHOUGH DATA FOR THE THIRD DIHENSION ARE NOT USED (IGOM=5J - 
C - 
c------------------------------------------------------------------------ 
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- C 
CD XMESH LOCATION OF EACH NESHPOINT ON A PLANE NEASURED FROH - 
CD REFERENCE ALONG X COORDINATE, CH - 
CD YROW ROW LOCATION MEASURED FROM REPERENCE ALONG Y - 
CD COORDINATE ( N D R U A L  TO XI, cn - 
CD NMPR NUMBER O F  HESH POINTS ON THE ROW - 
C 
c------------------------------------------------------------------------ 

- 

c------------------------------------------------------------------------ 
CQ MESHPOINT ARRANGEMENTS ( 6 D  RECORD) - 
C cc PRESENT fF nPO.EQ.2 - 
C 
CL ( (XYNESH(1,J )  ,1=1*2)  ,J=l,NINrI) - 
C 
CW 2*AULT*NINTI - 
C 
CD XYHESH(1 ,J )  LOCATION OF NESHPOINT MEASURED ALONG X COORDINITE - 
CD FROM REFERENCE (INCREASING ORDER FOR A N Y  Y ) ,  CM - 
CD XYAESH(2,J)  LOCATION OF MESHPOINT NEASURED ALONG Y COORDINATE - 
CD FRON REFERENCE* Y NORnAL TO X, ( INCREASING),  C I  - 
C c------------------------------------------------------------------o---o- 

- 
- 
- 
- 

- 
THERE ARE NCINTK RECORDS UHICH FOLLOW I F  N R A S S  I S  0 

NINTK RECORDS WHICH FOLLOW IF NRASS I S  1 
BUT ONLY 0V.E S E T  I F  IGOH IS  5 

c------------------------------------------------------------------------ 

C cc ALWAYS PRESENT - 
C 

C 
CU N R S  - 
C 
CD MR ZONE NUMBER ASSIGNMENT TO MESH INTERVAL - 
C 
CN CONSIDER THAT NEAR-NEISHBOR P O I N T S  HAVE A L I N E  OP COUPLING. - 
CN COUPLING L I N E S  FORM TRIANGLES. THE TRIANGLES LYING - 
CN WHOLLY BELOW A LOCAL HORIZONTAL L I N E  ARE ASSIGNED ZONE - 
CW NUI'IBERS THROUGH THE HESH STARTING WITH THE F I R S T  (TOP) - 
CN AORIZONTAL ROW, INCREILSING X GIVEN Y, TEEN INCREASING Y - 

CR TRIANGLE ZONE ASSIGNMENTS ( 7 D  RECORD) - - 
- 

CL (CIR (I) ,I=l, NRS) - - 
- 
- 

- C 

C***********************************************************************- 
C 
CEOP TRIGOR - 
C 
C*********************************t*t**************************************- 

- 
- 
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5 P E C I F I C A T I O N S  FOR INTERPACE F I L E  PIASBAL 

c***********************************************************************- 
CN DATE 07-28-80 - 
C 
CP MASBAL - 
C - 
CE RASS BALANCE INFORUATION - 
C - 
c***********************************************************************- 

c------------------------------------------------------------------------ 
CR F I L E I DE !IT I F I C  AT I3 M - 
C - 
CL HNAPIE, (HUSE (I) ,I=1,2) . IVERS - 
C 
cw 3*HtlLT + 1 = NUHBER OF WORDS - 
C - 
CD HNAME F I L E  NAME (A6) orPIASBAL' - 
CD HUSE USER IDENTIFICATION (2A6) - 
CD I V E R S  F I L E  VERSION NUIfBER c 

C .- 
CN n u L T  1 POR L3N3 WORD, 2 FOR SHORT WORD MACHINES 
C - c------------------------------------------------------------------------ 

c------------------------------------------------------------------------ 
cs F I L E  STRUCTURE 
cs - 
cs RECORD TYPE PRESENT I F  - 
cs ------ -- ===E === I=== 

cs P I L E  IDENTIFICATION ALWAYS - 
cs F I L E  CONTROL ALWAYS cs NUCLIDE IDENTIPICATION A N D  BASE DATA ALWAYS - 
cs DISCHARGE BLOCK RATERIAL NNFD* (NFDB+NPDDB) . GT. 0 - cs SUPPLY BLOCK RATERIAL INPS*NFSB.GT. 0 - 
cs I N I T I A L  REACTOR INVENTORY ALWAYS - 
cs - 
CS ******** (REPEAT TO YAXCY) - 
CS * FUELING INFORNATION ALUAYS - 
C S  * I N I T I A L  LOADIBG NASS BALAtTCE DATA ALUAYS - 
CS * DISCHARGE MATERIAL nASS BALANCE DATA MNFD*NFDB.GT.O - 
CS * FIXED FEED RASS BALANCE D A r A  INFF*NFPB.GT. 0 - 
C S  * SUPPLY PIATERIAL NASS BALANCE DATA RNFS*NFSB.GT. 0 - 
CS * FINAL LOADING HASS BALANCE DATA ALWAYS - 
cs ******** - 
c------------------------------------------------------------------------ 

c------------------------------------------------------------------------ 
CR P I L E  CONTROL (1D RECORD) - 
C - 
CL N N R I N N 3 ,  HAXCY, N F D B I  HNFDI NFDDBINPSB, RNFS, NFPB. MNFP, - 
CL ( K I ( 1 )  11=1,10) - 

- 

- 

C 
clf 20 = NU3BER OP WORDS 

(Z3NT) 
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C 
c N 
C 
CD NNP 
CD 
CD NNO 
CD 
CD 
CD NAXCY 
CD 
CD YFDB 
CD MNFD 
CD 
CD NFDDB 
CD NFSB 
CD HNFS 
CD 
CD NFFB 
CD NNFF 
CD 
C 

UWDEFINED DATA I S  PESERVED FOR FUTURE USE - 
NUMBEP O F  NUCLIDES FOR WHICH NASS ACCOUNTING I S  - 
HAINTAINED - 
NUCLIDE NAYE REFERENCE OPTION:  - 

0 - BY ABSOLUTE NAME(HANAME) - 
1 - BY UNIQUE NAXE(HNNAME) - 

NUMBER OF S E T S  O F  FUELING MASS BALANCE DATA - 
WRITTEN - 
NUMBER OF FUEL DISCHARGE BLOCKS - 
M A X I M U H  NUITBER O F  NUCLIDES I N  A N Y  FUEL - 
DISCHARGE BLOCK 
NURBER OF FUEL DELAYFD DISCHARGE BLOCKS - 
NUMBER OF FUEL S U P P L Y  BLOCKS - 
M A X I H U M  NUYBER OF NUCLIDES I N  A N Y  FUEL SUPPLY - 
BLOCK - 
NUMBER OF F I X E D  F E E D  FUEL BLOCKS 
P I A X I M U H  NUllBER O F  NUCLIDES I N  A N Y  F I X E D  
F E E D  FUEL BLOCK - 

- 

- 

c------------------------------------------------------------------------ 

C 
CR NUCLIDE I D E N T I F I C A I ’ I O N  AND BASE DATA (21, RECORD) - 
CL (HFM (I) , 1-1, NNR) - 
CL ((NDN[K,!l)  , K = l , l l N F D )  ,M=l ,NFDB) ,  - 
C L  ((NSPfl (K,R) ,R=l,MNFS) , f l = l , N F S B ) ,  - 

- 

C L  
C 
cw NULT*NNR + llNFD*NPDB + MNFS*NFSB + RNFF*NFFB = NUMBER OF WORDS - 
C 
CD HF!l NUCLIDE REFERENCE NANE FOR WHICH HASS - 
CD ACCOUNTIN: I S  HAINTAINED. ( A 6 )  - 
CD N D N  P E F E R E N C E  NUCLIDES FOR DISCHARGE BLOCK M (ORDER - 
CD NSPN REFERENCE NUCLIDES FOR SUPPLY BLOCK fl (ORDER - 
CD N F N  REFERENCE NUCLIDES FOR F I X E D  F E E D  BLOCK il - 
CD (ORDER NUnBER I N  HFM LIST) - 
C c------------------------------------------------------------------------ 

[ (NFN (K, M )  , K = l  , YNFF) , M=l , NFFB) - 
- 

CD NUllBER I N  HFM L I S T )  - 
CD NUMBER I N  HFll L I S T )  - 

- 

c------------------------------------------------------------------------ 

c 
C 
C L  

CR DISCHARGE BLOCK PIAPERIAL ( 3 D  RECORD) - 
CC PRESENT IF H N F D *  (NPDB + NFDDB) .GT.O - 
C L  (HDDB(J )  , J = l , M F D D B )  , (NCYDDB (J) , J = l , N F D D B ) ,  - 

cu NFDB*llNFD + NFDDB*(3 + YNPD) = NUVBER O F  WORDS - 

- 
( (DBNASS (I, J) ,I=l, !lNFD) , J=1 ,NFDB) , - 

CL (MPDLAY ( J )  , J = l , N F D D B ) ,  ( ( D D B N S S ( 1 , J )  , I = I , H ? I F D )  , J = l , N F D D B )  - 
C - 

(C3 NT) 
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C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C-- 

- 
DBVASS HASS OF NUCLIDE I IN DISCHARGE BLOCK J - 

DELAYED BLOCK J WHEN THE BLOCK BECOMES - 
ACTIVE (0  ENTRY I H P L I E S  SLOT J I S  AVAILABLE - 
FOR DELAYED DISCHARGE).  - 
DISCHARGE IS CRFATED - 

NFDLAY PUELING DELAY I N  CYCLES ASSOCIATED R I T H  DELAYED - 
DISCBARGE BLOCK J - 

DDBnSS MASS OF NUZLIDE I I N  DELAYED DISCHARGE BLOCK J - 

NDDB DISCHARGE BLOCK TO RECIEVE HATERIAL FROM T 

NCYDDB FUELIEIG CYZLE REFEREXICE NUMBER WHER dELAYED - 

- ...................................................................... 

CC P R E S E N r  I F  MNFS*NFSR.GT.O 
C 
CL 
C 
cw NFSB*MNFS = NUHBER OF UORDS 
C 
CD SBHASS HASS OF NUCLIDE I I N  SUPPLY BLOCK J 
C 

(SBKASS ( 1 , J )  , I= l , ! lNFS)  ,J=1, NFSB) 

CW NNR+2 = 
C 
CD N C P I  
CD 
CD R T I M I  
CD 
CD R H A S S  
CD 
C 

- 
NUMBER O F  RORDS - 
REFERENCE CYCLE NUMBER FOR THE I N I T I A L  REACTOR - 
VASS BALANCE HISTORY - 
REFERENCE REAL EXPOSURE T I U E  I N  DAYS FOR THE - 
I N I T I A L  REbCTOR HASS BALAVCE HfSTORY - 
REACTOR INVENTORY O F  NnCLIDE I AT BEGINNING OF - 
MASS BALANCE HISTORY - 

- 

- 

(ZDNT) 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

NCY REFERENCE CYCLE NUEBEF? FOR T H I S  SET OF XASS 

R T I  M REFEFENCE REAL EXPOSURE TIME I N  DAYS 

POWER ELECTRICAL POWER LEVEL OF THE REACTOR (WATTS) 
THPYL THERNAL CONVERSION FACTOR FOR THE REACTOR 

C NS 3 PT RATE OF FOPL CONSUIlPTION PER UNIT THERMAL 

BALANCE DATA 

REPRESENTED BY T H I S  SET OF MASS BALANCE DATA 

( EL ECT R I C A L P 0 WE R /T HER MAL POW E R )  

ENERGY GENERATED (KG PISSILE/WATT-DAY) 

c------------------------------------------------------------------------ 
CR DISCHARGE MATERIAL MASS BALANCE DATA ( 0 D  RECORD) 
C 
cc 
C 

- 
PRESENT I F  NNFD*NFDB GT.0 - 

C L  ( ( T D M A S S ( 1 , J )  , I = l , M N F D )  , J = I , N F D B ) ,  - 
C L  ((UDMASS (1,J) , I = l , H N F D ) , J = l , N F D B )  - 

- 

- C 
cw 2*NFDB*ilNFD = NUMBER OF WORDS - 
C 

HASS O F  NUZLIDPI I TRANSFERRED T O  DISCHARGE - CD TDMASS 
BLOCK J FOR T H I S  FUELING - CD 

CD UDMASS HASS OF UNAVAILABLE DISCHARZE FROM DISCHARGE - 
CD BLOCK J - 
C 
c------------------------------------------------------------------------ 

- 

- 
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cw 
C 
CD 
CD 
CD 
CD 
CI) 
CD 
CD 
CD 
CD 
CD 
C 

4*NFSE*YNFS = N U I l B E R  OF WORDS 

smnss MASS OF NU:LLIDE I ADDED FROM SUPPLY BLOCK J 
FBYASS MASS CF NUZLIDE I LOST FROM I N I T I A L  VOLUME 

TRANSFERRED TO S V P P L Y  BLOCK J DUE TO 
FABRICATION L O S S E S  

TRANSFERRED T O  SUPPLY ELOCK J DUE T O  
PROCESSIN: LOSSES 

PRMASS MASS OF NU'JLIDE I LOST FROM I N I T I A L  VOLURE 

USMASS EIASS OF NDZLIDE I LOST FROX I N I T I A L  VOLUME 
T R A N S F E R R E D  ro SUPPLY BLOCK J D U E  T O  
UNAVAILABLE SUPPLY. 

C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * -  
C 
CEOF HASBAL - 
C 
C**** * * * * * * * * * * * * * * * * * * * * * * * * * *~*** * * * * * * * * * * * * * * * * * * *~~*** * * * * * * * * * * * * * -  

- 
- 
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S P E C I F I C A T I O W S  FOR INTERFACE F I L E  P E F U E L  

C * * * * * * * * * * * * * * * * C t C * * * * * * * * * * $ * t * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * -  

DATE 01-16-81 - CN - 
C 
C F  REFUEL 

C 
CL 
C 
CU 

HNAXE, (HUSE ( I )  , I = 1 , 2 )  , I V E R S  

3*MULT + 1 = NUMBER O Q  WORDS 

cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 
cs 

PRESENT I F  

ALWAYS 
ALWAYS 

_ _ _ _ _ _ _  =-- _____--  -- 
FlLE LUCI I X V J . #  

NUCLIDE I D F N T I F I C A T I O N  A N D  BASE DATA 
TRANSITIOET DATA FOR FUEL FECYCLE 
F I X E D  FUEL FEED MATERIAL DATA BLOCKS 
S U P ? LY A N D DI S C H A F G E R E F  E R E MC E D A T A 
SUPDLY BLOCK MATE9IAL ALLOCATIOW 

ALWAYS 
NTS. GT. 0 
MNFF*NPFB.GT.O 
M N FS * N F S B + M X F D* N FD B . G T - 0  
NFDB*NFSB .GT. 0 

cs 
C S  ******** (REPEAT T O  NFIIS) 
C S  * FUEL MRNAGEMENT CONTROL S P E C I F I C A T I O N S  ALWAYS 
r S  * FUEL MANAGEMENT S P Y C I F I C A T I 3 N S  ALWAYS 
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C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 

NNZ 
YNY 
N NR 
NNO 

NQM 

N I D  
NTS 
fl Q 
NFFB 
MNFF 

NFSB 
MNFS 

NFDB 
MNFD 

NFM S 
N EC 
NFDDB 

*** IlESERVPD *** 
*** RESE'IVED *** 
TOTAL NUNBFR OF NUCLIDE REFPRENCES 
NrJCLIDE REPEFYNCI  NG OPTION 

0 BY ABS3LUTE ?:AYE (HANA'IE) 
1 B Y  U N 1 2 U Y  USER NAME (HNNAME) 

NUYBEP OF NV'CLIDE REFERENCES I N  SUPPLENENTAL 
L I S T  ( I F  T H I S  VALUE I S  0 ,  A DEFAULT L I S T  IS 
GENERATED--SPE HI11 D E S C R I P T I O N  I N  NUCLIDE 
I D E N T I F I C A r f O N  A N D  S A S E  DATA) 
*** RESEQVED *** 
N U  M B ER 0 F T P A NS I T I O  ET S P E C  I F  I CAT I O N S  
*** RESERVED *** 
NUXfiER OF F I X E D  FUEL FEED BLOCKS 
M A X I Y U N  NUYBEP O F  NUCLIDES I N  A N Y  F I X E D  FUEL 
FEED BLOCK 
NUYBER OF FUEL S C P P L Y  (RECYCLS) BLOCKS 
M A X I M U M  !I!JRRER O F  NUCLIDES I N  A N Y  SUPPLY BLOCK 
( I F  M?JFS I S  0 WHILE NFSB I S  NOT, A DEFAULT 
NUCLIDE L I S T  I S  GENERATED FOR EACH SUPPLY BLOCR 
--SEE NSP!I D E S C P I P T I O N  I B  S U P P L Y  A N D  DISCHARGE 
REFERENCE DATA) 
NUllEEP OF FUEL DISCHASGE BLOCKS 
M A X I M U I l  NrJEBER OF XUCLIDES I N  A N Y  DISCBARGE 
BLOCK ( I F  T H I S  VALUE I S  0 F H I L E  NFDB I S  NOT, 
A DEFAULT PUCLIDE L I S ?  IS GENERATED FOR EACH 
BLOCK--SEE IJDM D E S C S I P T I O N  I N  SUPPLY AND 
DISCHARGE PEFERENCE DATA) 
NU3BER OF FUEL FIANAGEFiIENT S P E C I F I C A T I O N  SETS *** RESERVED *** 
MAXIllnM NEXBER OF DELAYED DISCHARGE BLOCKS 
(A DELAYED DISCHARGE BLOCK I S  CREATED AMD 
MAINTAINED F9R A N Y  NATERIAL DISCHARGED WITH A 
FUELING DELAY) 

c------ 
CR 
C 
CL 
CL 
C 
cw 
C 
CI) 
CD 
CD 
CD 
C 

.................................................................. 
NUCLIDE I D E ~ l T I F I C A T X O M  AND BASE DATA (23, RECORD) - - 

(HFM(1) , I = l , N N R ) ,  ( H I 1 1 ( J )  , J = l , N Q N ) ,  ( P L F ( I ) , I = l , N N R ) ,  
( P L P ( 1 )  , I = l , N B R ) ,  ( F Q ( 1 )  , I = l , H N R )  , ( Y Q ( 1 )  , I = l , N N R )  

- - - 
MUL?*(NNR + NQM) +U*NNF = NUMBER OF WORDS - 

H FM NUCLIDE REFERENCE NAMES FOR NUCLIDE ORDERED I - 
I E J  THESE ~ P E C I F I C A T I O M S  FOR FUEL MOVEMENT ( S E E  - 
OPTION N N 3 ) .  T H I S  L I S ?  I S  FOR ALL MATERIALS - 
HOVED A N D  ACCOUNTED FO9.  (A6)  - 

(CD EJT) 
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CD 
CD 
CD 
CD 
C 3  
C 
c ?l 
c H 
c ?I 
CN 
c N 
C 
c J 
CY 
CN 
C 
CD 
CD 
CD 
CD 
C 

H I M  

F L F  
P L F  
F Q  
N Q  

NUCLIDE REFERENCE NAMES FOR NORNAL FUEL 
ilOVEMEHT A N D  FOP FUEL DISCHARGE; HOWEVER, NO 
NASS BALANCE ACCOUNTING I S  MADE FOR THESE 
MUrLIDES.  It: ADDITION,  THESE NUCLIDES ARE NOT 
INCLUDED IN RECYCLE SUPPLY PROCESSING.  ( A 6 )  

MOTE: I F  NQF=O I N  r H Z  F I L E  CONTROL(1D) RECDRD, THEN A 
DEFAULT H I %  L I S T  I S  GENERATED FROM THE LIBRARY 
MATERIALS THP.T APE C L A S S I F I E D  AS F I S S I L E ,  
F E R T I L E ,  OTHEF A C T I N I D E  OR F I S S I O N  PRODUCT AND 
T H A T  A R E  xor A L R E A D Y  PRESENT IN THE HFPI LIST. 

N O T E :  NUCLIDES tior P R E S E N T  IN EITHER HFM OR HIM A R E  
ASS[JYED TO BP NON-MOBILE STRUCTURAL OR COOLANT 
MATERIAL. 

FABRICATION LOSS FRACTIONS 
PROCESSIN;  LOSS FRACTIONS 
*** RESERVED *** 
*** RESERVED *** 

c------------------------------------------------------------------------ 
CR T R A N S I T I O N  DATA FOP FUEL RECYCLE ( 3 D  RECORD) - 
C cc PRESENT I F  NTS.GT. 0 - 
C 
CL ( T S F ( 1 )  , I = l , ? I T S ) ,  ( ( N T R N ( K , I ) , K = 1 , 2 )  , I = l , t T T S )  - 
C cw 3*NTS = NUMBER OF WORDS - 
C 
CD T S F  ( I )  TRANSITION FRACTION FOR THE NUCLIDE P A I R  I - 
CD NTR?I (1  , I )  O R I G I N A L  NUCLIDE I REFERENCE (ORDER NUMBER I N  - 
CD HFA L I S T )  
CD NTRN (2, I )  PRODUCT NUCLIDE I REFERENCE (ORDER NUMBER I N  - 
C 
c M THESE S P E C I F I C A T I 3 N S  ALLOW DECAY OF O N E  NUCLIDE TO I T S  - 
CN PRODUCT, OR ALLOW TRANSLATION O F .  NUCLIDES I N  RECYCLED - 
CN MATERIAL. MULTIPLE PRODUCTS CAQ BE S P E C I F I E D  FOR THE - 
CN SAME O R I G I N A L  NUCLIDE BUT T H E  S U M  OF THE T R A N S I T I O N  - 
CN FRACTIC?lS i lUST BE L E S S  THAN OR EQUAL TO 1.0 - 
C 
c------------------------------------------------------------------------ 

- 
- 
- 
- 
- 

CD HFA L I S T )  - 

- 

(COMT) 
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CD NFEl 
CD 
C 
c !l 
CN 
C 
CD A DB 
CD 

REFERENCE NUCLIDES FOR BLOCK J (ORDER NUMBER - - I N  HFY L I S P )  - 
NOTE: ZEROS MUST BE ADDED TO THE EMD OF THE NFM S T R I N G S  - I N  ORDER T O  BL3CK THE ARRAY P R O P d L  W9LY. - - - ATOM DENSITY OF NUCLIDE N F N ( 1 , J )  

YATERIAL (ATORS/B-CM) - 
FOR FEED - 

C 
cc 
C 
CL 
CL 
C 
cw 
C 
CD 
CD 
C 
CN 
C N 
C 
CD 
CD 
C 
CN 
CN 
CN 
C 
CN 
CN 

PRESENT I F  MNFS*NFSBt MNFDSNFDB. GT. 0 

( (NSPN ( I ,  J)  , I=l,  RNFS) , J=1, NFSB) , 
( (NDN (K ,M) , K = l  , !IMFD) , M = 1 ,  NFDB) 

MNFSaNFSB t !INFD*NFDB = NUMBER OF WORDS 

NSPN REFERENCE NUCLIDES FOR SUPPLY BLOCK J (ORDER - 
- NUPlBER I N  HFM L I S T )  

NOTE: I F  MNFS .EQ. 0 WHILE NFSB .NE. 0, A DEFAULT L I S T  OF - 
ALL MNR NUCLIDES I S  GENERATED FOR EACH SUPPLY BLOCK - - 

N D N  REFERENCE NUCLIDES FOR DISCHARGE BLOCK H (ORDER - 
NUMBER I N  AFll L I S T )  - 

NOT'?: I F  MNPD .EQ. 0 WHILE NFDB .NE. 0 ,  A DEFAULT L I S T  OF - - ALL N N R  NUCLIDES I S  GENERATED FOR EACH DISCHARGE - BLOCK - 
NOTE: ZEROS MUST BE ADDED TO THE END O F  THE NSPN AND N D N  

S T R I N G S  I N  ORDER T O  BLOCK THE A R R A Y  PROPERLY. 
- - - 

C cc PRESENT I F  NFDB*NFSB.GT. 0 
C 
CCL 
C 
CW NPDB* ( 1  + NFSB) = NURBER O F  WORDS 

( ( R V F ( J , I )  , J = l , N F S B )  , I = l , N F D B )  , ( N E M O ( I )  , I = l , N F D B )  

FRACTION 3F RATERIAL I N  DISCHARGE BLOCK I T O  
PUT I N  S U P P L Y  BLOCK J. 
EXCESS MATERIAL OPTIOY FOR FUEL DISCHARGE 

0 - P X C E S S  YATERIAL NO? USED I N  THE REACTOR 
1-EXCESS AVAILABLE IN THE NEXT REFOELIFlG 

- - 
C 
CD R VF 

CD NEnO 
CD 
CD 

- CD 

- - 
(ZDNT) 



C-158 

C - 
CN MATERIAL FOR 5 h C H  FLOCK. SUPPLY BLOCKS A R Y  MADE UP 
c N O F  NATEFIAL TRANSFFPFED FRO:l DISCHARGE BLOCKS AFTER - 
CN A RECYCLE DELAY, AZCOUNTING FOR PROCESSING A N D  
CN FABFICATION LOSSES AND TRANSITIONS.  SUPPLY NATERIAL IS - 
CN ALLOCATTD UJNIFOFHLP I N T O  ALL PEED ZONES REFERENCED - 
c PI BASED O?l VOLUYE FRACTIOITS. - 
C - 
c------------------------------------------------------------------------ 

CN A RECOFD IS mpr DF T H E   ASS OF THE DISCHARGE - 

CR 
C 
CL 
C 
cw 
C 
CD 
CD 
CD 
CD 
C 
C ?I 
CN 
C :J 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CN 
C 

FUEL MANAGEMENT CONTROL S P E C I F I C A T I O N S  ( 7 D  RECORD) 

NFST,NZS, ISZN,KFXO,  (JI ( I )  , 1 = 1 , 1 6 )  

2 0  = NUflBER OF W O R D S  

NFST 

NZS 

I S Z N  

NFYO 

NUMBER OF DIFFERENT INSTRUCTION L I S T S  I N  T H I S  
S PFC I F I C  A T I O  M 
Y A X I ? f n M  NJYBER OF ZONES (SUBZOMES) I N  EACH 
I N S T R U C T I 3 N  L I S T  

NOTE: FOR NF!IO=l (FUEL RELOCATION) ,  NZS I S  THE NUMBER 
OF ZONE E N T R I E S  INCLUDING THE 0 T O  TERMINATE 
THE E X I T  ZOETE AND FEED ZONE L I S ?  A N D  THE TWO 
0 's  AT THE END O F  THE HOVEMENT L I S T .  

FLAG TO I N D I C A T E  ZONE OR SUBZONE REFERENCES 
0-BOVE 53MES 
1-MOVE SIIBZONES 
2-flOVE Z3NES TO SUBZONES (FOR NF!10=1 ONLY) 
3-YOVE SUFZONES TO ZONES ( F 0 9  NFMO=1 ONLY) 

0-NOFNAL FUEL ZONE MOVEMENT 
1-FUEL RELOCATION ZONF MOVEMENT (CONTENTS OF 

THE S P E Z I F I E D  E X I T  ZONES ARE TO B E  VOLUME 
AVERAGED A N D  ADDED TO S P E C I F I E D  FEED ZONES 
WITHOUT CHECKING THE FEED ZONE VOLUMES) 

FUEL HOVE?lFNT S P E C I F I C A T I O N  OPTION:  

NOTE: NFST NUST BP 1 FOR NFNO=l. 

c------------------------------------------------------------------------ 

C - 
CL 

CL ((NZ ( 1 , L )  , I = l , N Z S )  , L = l , N F S T )  - 
C - 
cw NFST*(NZS + 5 )  = HOMBER O F  WORDS - 

CR FUEL MANAGEMENT S P E C I F I C A T I O N S  (8D RECORD) - 
C L  (NDB(L) , L = l , N F S T ) ,  (NFD(L)  , L = l , N P S T ) ,  - (NFB (L) , L = l ,  NFST) , (NFPB (L)  , L= 1 , N F S T )  , (NSB (L)  ,L= 1 ,NFST) , - 

(C3 !!T) 
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C 
CD NFR 
CD NFFB 
CD ?lSB 
CD N DB 
CD N FD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD NZ 
CD 
C 
C 
CN FOR NFMO=O: 
CN 
CN 
CN 
c ?1 
CN 
CN 
CY 
c IT 
CN 
C 
CN FOR N P n O = l :  

c H 
CN 
CN 
CN 
c E1 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
C 

c ri 

F I Y E D  FEED ELOCK REFERENCE P R I O R  TO RECYCLE 
F I X E D  FEED BLOCK I F  RECYCLE I S  PRESENT 
SUPPLY BLOIK REFERENCE (RECYCLE) 
DISCHARGE BLOCK REFERENCE 
RPFUELING DELAY I N  AVAILABITY FOR RYCYCLE 

AVAILABI?  AS RECYCLE SUPPLY FOR THE 
NEXT FUE!L CYCLE 

N-DELAY I r N "  CYCLES; THE DISCHARGED YATERIAL 
I S  AVAILABLE AS RECYCLE SUPPLY AFTER "N" 
CYCLES FROM THE CURPEITT CYCLE HAVE 
ELAPSED (A DFLAYED DISCHARGE BLOCK I S  
CREATED FOP EACH ZONE/SUBZONE DISCHARGED 
WITH A DELAY) 

0-NO DELAY; THE DISCHARGED MATERIAL I S  

ZONE/SUBZONE ( S F E  I S Z N )  NUMBER FOR FUEL 
MOVEMENT 

NFST S E T S  O F  L I S T S  OF ZONES (SOBZONES) ARE PRESENTED 
I N  WHICH THE STARTING Z 3 N E  I S  TO BE REFUELED A N D  I T S  
MATERIAL I S  TO BE tlOVED I N T O  THE NEXT ZONE S P E C I F I E D ,  
CONTINUING TO MOVE MATERIAL THROUGH THE LIST U N T I L  THE 
LAST 7OHE I S  REACHED. I T S  PIATERIAL I S  TRANSFERRED TO 
A DISCHARGE BLOCK UNLESS THE ZONE NUMBER I S  NEGATIVE, 
I N D I C A T I N G  CLOSED-LOO? FUSL MOVEXENZ I N  WHICH THE 
CONTYNTS OF THE LAST ZONE A R E  MOVED TO THE F I R S T  ZONE. 
THE ZONE L I S T  I S  TERMINATED BY THE F I B S T  NZ VALUE 
.LE. 0. 

ONE L I S T  OF ZONES (SUBZONES) I S  PRESENTED FOR FUEL 
RELOCATION. ?HE Z3EIE L I S T  C O N S I S T S  OF A S E T  OF E X I T  
ZOWES TERVINATED BY A 0 ZONE VALUE FOLLOWED BY A S E T  
OF FEED ZONES TERMINATED BY A 0 ZONE VALUE. FOLLOWING 
THE FEED ZONE S E T ,  OTHER S E T S  O F  E X I T  ZONES A N D  FEED 
ZONES M A Y  BE GIVEN. THE MOVEMEXT L I S T  I S  TERMINATED 
WHEN TWO SUCCESSIVE! 0 ZONE VALUES ARE ENCOUNTERED OR 
WHEN THE END OF THE! NZS L I S T  OP ZONES I S  ENCOUNTERED. 
FOR EACH E X I T  ZONE/FEED ZONE SET,THE CONCENTRATIONS I N  
THE E X I T  ZONES ARE VOLUME AVERAGED A N D  PLACED I N  THE 
FEED ZONES S P E C I F I E D  WITHOUT CHECKING T H E  FEED ZONE 
VOLUYES. THE O R I G I N A L  E X I T  ZONYS REMAIN UNCHANGED 
(OTHER S P E C I F I C A T I 3 ? l S  ARE NEEDED TO REFUEL OR TO MOVE 
PIATERIAL I N T O  E X I T  ZONES) .  I N  ADDITION,  THERE I S  NO 
MASS BALANCE ACCOUPTIYG FOR FUEL RELOCATION. NFB, NFRB, 
NSB, NDE. A N D  NPD ?¶UST B E  0 FOR FUEL RELOCATION 
ZONE ROVBMENT. 
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CR 
C 
CL 
CL 
cc 
C 
cw 
C 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C ?I 
CN 
CN 
C 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
CD 
C 

COST DATA 

FXL, P X L , F E I  , P E F ,  PLF,  PLA, PL@ , FCT, F F T  , F S T ,  PHT, PST,PWT , 
PET,PRA, PRB,UCC,UUC,UPC,RTE,RFE, I F I , I F 2 , I F 3 , I F 4 , I F S ,  
I F 6 , I F 7 ,  I F 9 , I F 9 , I F l O , I F l  1, I F 1  2 , 1 L , 1 3 ,  JSS, ISS 

47 = NU:4BER OF WORDS 

FXL FABRICATION LOSS FFACTION 
PXL PROCESSING LOSS FEACTION 
F E 1  FRACTION OF I A I T I A L  LOADING 

CARPIED OVER L I F E  3F PLANT 
1TD F BRICATION TO BE 

F EF FRACTION OF ACTUAL MAKE-UP FUEL THAT MUST BE CARRIED 
O N  H A N D  FOR REPLAZENEN? OVER A N D  A B O V E  USUAL REFUELING 
(NOT APDLIED T O  I N I T I A L  IWVEBTORY, BUT TO MAKE-UP 

Q U A N I T I E S  OVER PREZEEDIUG PERIOD) 

(CAPACITY DIVIDED B Y  DESIGN CAPACITY) 
PLF REACTOR PLART LOAD FACTOR 

NOTE: THE DESIGN CAPACITY I S  USED I F  THE CORE HISTORY I S  R U N  
AT THE DESIGN CAPACITY. I F  THE C 0 9 E  HISTORY I S  R U N  ON 
A N  EX?ONE?TTIAL LOAD FACTOR, THE AVERAGE CAPACITY I S  USED. 

P L I  

PLA 
PLB 
FCT 

PFT 
F S T  
PHT 

PST 
PWT 
PET 
PRA 
PRB 
uoc 
uuc 
UPC 
RTE 
R FE 

I N I T I A L  PLANT LOAD FACT3R I F  THE LOAD FACTOR DECREASES 
EXPONTIALLY. NOT USED I F  LOAD FACTOR I S  CONSTANT. 

***PESEBVED*** 
***RESERVED* ** 

CONVERSION COST LERD TIME (FRON START O F  USE OF FUEL, 
IN YEARS) 
FABRICATION C35': LEAD TIME 
S H I P P I N G  COST LEAD TIME 
HOT STORAGE LAG T I N E  (FPOfl REMOVAL FROM THE REACTOR, 
I N  YEARS) 
S H I P P I N S  COST LAG T I X E  

UNUSED 'IATERIAL COST LA: T I Y E  
WASTE DISPOSAL cosr L A G  TINE 

***RESEBVED*** 
***RESERVED*** 

UNIT O R E  FEED cosr ( /KG)  
UNIT SEPARATIVE W O R K  COST, EQUIVALENT ( /RG) 
UXIT PRODUCT TREATXEMT COST ( /KG) 
REF E R EN C E T A I L S EN R I C  H M 5 N T 
REFERENCE FEED ENRICHHENT (FRACTION) 

( F R A C T I  0 N) 

****lo NORE UNDEFIElED FLOAIING, P O I N T  NUNBERS**** 

(Z3NT) 
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CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
C 
C N  
CN 
c N 
CN 
C 
CD 
CD 
C 

I F 1  

I F 2  
I 
! 
! 
V 

I F 1  2 
I L  
I M  

NOTE: 

J S S  
I ss 

F I S S I L E  ?HRICA.'IENT COST CALCULATION O P T I O N  
0 NO C O S T  CALCULLTION I S  PERFORMED. THE I N P U T  NUC- 

L I D E  RELATIVE VORTH I S  USED WITHOUT MODIFICATION. 
(APPLICABLE T 3  FULLY ENRICHED COSTING BUT BEWARE 

D I LUT I O?T W ORTH 5 ) 

NUCLIDE WORTH IS CALCULATED U S I N G  THE I K P U T  T A I L S  
E FIR ICH '1 E !!T . 
THE OPTIFUM T A I L S  ENRICHRENT I S  CALCULATED 
A N D  U S E 3  TO CALCULATE THE NUCLIDE WORTH. 

1 CALCULATE: AT F I X E D  FNRICHMENT T A I L S  CONDITION. 

2 CALCULATE AT 3PTIMUM ENRICHMENT T A I L S  CONDITION. 

***RESERVED*** 

***RESERVED*** 
NUMBER OF S E T S  OF DATA ASSOCIATED WITH FABRICATION 
NUMBER OF S E T S  O F  DATA ASSOCIATED A I T H  PROCESSING 

THE F I R S T  S E T  I S  THE PEFERENCE SET.  I F  THERE ARE ZORE 
T A A N  ONE SET,  THE SEC3ND SET A P P L I E S  TO THE F I R S T  
STREA'I ,E ETC. THE REFERENCE DATA I S  USED FOR A N Y  
STRPAM NOT ASSIGNED A S P S C I P I C  DATF. SET. 

M A X I M U M  NUMBER 3 F  A C T I N I D E  I S O T O P E S  I N  A N Y  S E T  
NUMBER OF A C T I N I D E  I S O T O P E  S E T S  

c----------------------------'--'--'-"---------------------------------- 
CQ FUEL MANAGEMENT EC3NOMICS DATA (10D RECORD) - - 
C 
CL 
CL 
C L  ( P H C ( M ) , M = l , I M ) ,  ( P S C ( Y ) , M = l , I i I ) ,  ( P P C ( f l ) , M = l , I M ) ,  
CL ( P P C ( M ) , Y = l , I M ) ,  ( P E C ( M ) , M = l , I M ) ,  (PXQ(N)  , M = l , I Y ) ,  - - CL 
C L  
C 
cw 
C 
CD F C C ( L )  CONVERSION COST F3R STREAM L ( /KG DISCHARGE) 
CD F F C ( L )  FRESH FABRICATION COST ( / K G  DISCHARGE) - 
CD F R C ( L )  RECYCLE FABRICATION COST ( / K G  DISCHARGE) - 
CD F S C ( L )  S H I P P I N G  COST T O  PLANT ( /K6 DISCHRGE) - 

FSQ (L) ***RESESVED*** CD 
P H C ( 9 )  HOT STORAGE COST ( /KG DISCHARGE) CD 

CD P S C  (a) S H I P P I N G  COST TO PROCESSING ( /KS DISCHARGE) 
CD PPC(M) PSOCESSING COST ( /KG DISCHARGE) 

(FFC (L) , L = l  , I L )  , (FDD (L)  , L = l  , I L )  , ( F R C  (L)  , L = l ,  IL) , 
( F S C  (L) , L = l , I L ) ,  ( F S Q  (L)  , L = l  , I L )  , 

- - - 
(FNC (I) , I=1 ,NNF!) , (FNR ( I )  , I = l , N N R )  , (FNQ ( I )  , 1 = 1 , N N R )  
(ISX ( I ,  J )  , I=1 ,ISS,  J = l ,  JSS) , (ISX ( 1 , K )  ,I=l , I S S , R = 1 , 3 )  - - - 5 * I L  + 6 * I n  + 3*NETR + I S S ( J S S + 3 )  = NUMBER OF WORDS - - 

- - - 
CD P W C ( M )  WASTE DISPOSAL cosr ( / K G  DISCHARGE) - 

(C3NT) 



C-162 

CD P E C ( R )  COST O F  HANDLING UMUSED AATERIAL (COULD BE A D I S P O S A L  
CD C O S T  ( / R G  DISCHARGE) 
CD PXQ (1) ***RESERVED*** 
CD F M C ( 1 )  COST OF NUCLIDE ORDERED I I N  NUCLIDE REFERENCE L I S T  
CD PURCHASED ( /KG) 
CD FNW(1) WORTH OF NUCLIDE OFDERED I I N  NUCLIDE REFERENCE L I S T  
CD SOLD ( /KG) 
C 
CN NOTE: NEGATIVE VALUES FOR FElC AND FNW NAP BE APPROPRIATE,  
CN SUCH AS A PENALTY FOR 5236 
C 
CD FNQ (I) +**RESSFtVED*** 
CD I S X ( 1 , J )  A C T I N I D E  I S O T O P E  OPDER NURBER IN NUCLIDE REFERENCE NAnE 
CD L I S T  (2D RECORD) IN S E T  J INDEX I. ZERO E N T R I E S  ALLOU 
CD AT THE END OF L I S T ( R E Q U 1 R E D  TO DETERNINE ENRICHNENT 
CD WORTH) 
CD I X F ( 1 , J )  REFEPENCE F I S S I L E  NUCLIDE I N  SET I FOR WHICH ENRICHMEN 
CD C O S T S  ARE CALCULATED 
C 
CN NOTE: ENRICHMENT RORTHS ARE BASED ON THE SUN O F  THE I N D I V I D U A L  
CN F I S S I L E  I S O T O P E  F P A C T I O f S  A N D  D I S T R I B U T E D  BY RELATIVE WORTH 
C c---------------------------------------------------------------------- 

C****************************************~******************************- 
C - 
CEOF REFUEL - 
C 
c*********+*************************************************************- 

- 




