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RESUMO 

Ne s t e  t r a b a l h o f o c a l i z a - s e  a  c o n v e r g e n c i a  do p r o c e s s o 

i t e r a t i v o de  s o l u g a o do F l u x o de  Ca r g a  p a r a  r e s - s a l t a r  a  s u a  

i mp o r t a n c i a  p r a t i c a ,  c omo ur n p r o b l e ma  f u n d a me n t a l  da  a n a l i s e  

de  s i s t e ma s  de  p o t e n c i a .  Ap r e s e n t a - s e  ur n me t o d o ,  p r o p o s t o 

p o r  Ve n i k o v e  o u t r o s  [ 1 ] ,  que  s e  c a r a c t e r i z a  p o r  s o l u c i o n a r  

q u a s e  t o d o s  os  p r o b l e ma s  de  c o n v e r g e n c i a .  Al e m d i s t o ,  o me t o 

do de  Ve n i k o v ,  n o s  c a s o s  em q u e  n a o e x i s t e  s o l u g a o ,  p e r mi t e  

s a b e r  em que  r e g i a o d o . s i s t e ma a  s o l u g a o s e  t o r n o uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i mp o s s i  -

v e l .  I n c l u e m- s e  e x e mp l o s  d e mo n s t r a t i v e s  e  v a r i o s  o u t r o s  e xe m 

p l o s  de  a p l i c a g a o a o s i s t e ma  C h e s f - E l e t r o n o r t e .  
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I NTRODUCAO 

Ne s t e  t r a b a l h o f o c a l i z a - s e  o p r o b l e ma de  c o n s e g u i r  a  

s o l u g a o do F l u x o de  Ca r g a  s e mp r e  que  a  s o l u g a o s e j a  " p o s s I v e l  

e  de  s a b e r  como r e c o n h e c e r  q u a n d o a  s o l u g a o e  i mp o s s i v e l .  No 

-  a mb i t o d o s  me t o d o s  t r a d i c i o n a i s ,  c o n f o r me  d e s c r i t o no l i v r o 

de  S t a g g e  E l - Ab i a d [ 2 ] ,  ( me t o d o s  de  Ne wt o n ,  Ga us s  e  Ga us s -

S e i d e l ,  com d i f e r e n t e s  r e f e r e n c i a i s  e  ma t r i z e s  de  l i g a g a o ,  a  

na o c o n v e r g e n c i a  do p r o c e s s o i t e r a t i v o na o i mp l i c a  na  i n e x i s ^ 

t e n c i a  de  s o l u g a o .  Es t e  f a t o e  a i n d a  v e r d a d e i r o p a r a  me t o d o s  

na o t r a d i c i o n a i s  q u e . v i s  am ma i o r  s e n s i b i l i d a d e  p a r a  a  c o n v e r  

g e n c i a ,  como e  o c a s o d c  Sa s s o n [ 3 ] ,  Sa c h d e v [ 4 ] ,  Na g e n d r a  

Ra o [ 5 ] ,  T r i p a t h y [ 6 ] .  

Ou t r o s  t r a b a l h o s  e s t a b e l e c e m c o n d i g o e s  que  de ve m s e r  

s a t i s f e i t a s  p a r a  que  s e  o b t e n h a  a  s o l u g a o do f l u x o de  c a r g a  

s em g a r a n t i r  c o n v e r g e n c i a  s e mp r e  que  a  s o l u g a o s e j a  p o s s i v e L 
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D.  Br a s s  e  E,  Gr e b e  [ 1 2 ]  a t  r a v e s  de  uma  a n a l i s e  nume  

r i c a  dos  me t o d o s  de  Ne wt o n e  da  ma t r i z  -  Z a p l i c a d o s  a o c a l  

c u l o do f l u x o de  c a r g a ,  d e t e r mi n a r a m uma  c o r i d i c a o s u f i c i e n t e  

p a r a  s e  o b t e r  a  c o n v e r g e n c i a .  

S.  Abe  e  o u t r o s  [ 7 ]  e s t u d a r a m uma  r e g i a o o n d e  ur n c o n 

j u n t o de  v a l o r e s  i n i c i a i s  c o n v e r g e m o a r a  uma  s o l u g a o de  f l u 

xo de  c a r g a  e s t a v e l ,  q u a n d o o me t o d o de  Ne wt o n e  a p l i c a d o 

a  ur n s i s t e ma de  e q u a g o e s  de  p o t e n c i a  r e p r e s e n t a d a s  em c o o r -

d e n a d a s  p o l a r e s  ou r e t a n g u l a r e s .  

Na g e n d r a  Rao e  o u t r o s  [ 1 3 ]  d e s e n v o l v e r a m c r i t e r i o s  

que  d e t e r mi n a m a  c a r a c t e r i s t i c a  e  a  c o n f i a b i 1 i d a d e  da  c o n 

v e r g e n c i a  do me t o d o de  f l u x o de  c a r g a  d e s a c o p l a d o .  

F e l i x F.  Wu [ 1 4 ]  a p r e s e n t a  ur n e s t u d o t e o r i c o p a r a  o b t e r  

a s  c o n d i g o e s  de  c o n v e r g e n c i a  do me t o d o de  f l u x o de  c a r g a  d e -

s a c o p l a d o .  

J o h n s o n [ 1 5 ] ,  em s e u t r a b a l h o ,  d e u e n f a s e  a os  t i p o s  

de  s o l u g a o do f l u x o de  c a r g a ,  d e s c r e v e n d o d o i s  me c a n i s mo s  de  

f l u x o de  c a r g a ,  q u e  p r o v o c a m s e g u n d o o a u t o r ,  s o l u g o e s  e s t r a  

n h a s  e  f a I s  a s  .  

Na  r e a l i z a g a o d e s t e  t r a b a l h o c o n t r i b u l u - s e  c om o d e -

. s e n v o l v i me n t o d a s  s e g u i n t e s  e t a u a s :  

-  De p u r a g a o de  ur n p r o g r a ms  de  f l u x o de  c a r g a  Ne wt o n 

c o n v e n c i o n a l  [ 8 ] ;  

-  Ut i l i z a n d d l i n h a s  do s i s t e ma  C h e s f - E l e t r o n o r t e ,  s i -
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mu l o u - s e  v a r i a s  s i t u a c o c s  dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA o pe r a c o e s ,  c om o p r o p o s i t o de  

e s t u d a r  a s  c a u s a s  do j na u c o n d i c i o n a me n t o da  ma t r i z  j a c o b i a n a  

do s i s t e ma  de  e q u a g o e s  do f l u x o de  c a r g a .  

•  -  Mo d i f i c a c a o p r o p o s t a  p o r  Ve n i k o v ,  em ur n p r o g r a ma  de  

F l u x o de  c a r g a  Ne wt o n c o n v e n c i o n a l .  

-  Es t u d o u - s e  v a r i o s  f a t o r e s  que  d i mi n u e m o n u me r o de  

i t e r a g o e s  do p r o c e s s o de  c o n v e r g e n c i a  das  equagoes  de  f l u x o de  c a r g a  

F i n a l me n t e ,  p a r a  p o r  em p r a t i c a  o me t o d o p r o p o s t o p o r  

Ve n i k o v ,  s i mu l o u - s e  a l g u ma s  c o n d i g o e s  de  o p e r a g a o com o s i s -

t e ma  Ch e s f - E l e t r o n o r t e  de  d i f f c i l  s o l u g a o .  A s e g u i r  f a z - s c  

a  d e s c r i g a o do q u e  f o i  e xpos t o em cada  c a p i t u l o .  

No c a p i t u l o 2 d e s t e  t r a b a l h o p r o p o e - s e  uma  c l a s s i f i e s  

ga o d o s  t i p o s  de  na o c o n v e r g e n c i a  do f l u x o de  c a r g a ,  s e p a r a n 

d o - s e  numa  c l a s s e  o t i p o ma i s  c o mu ,  ou s e j a ,  a  na o c o n v e r g e n 

c i a  d e v i d o a o mau c o n d i c i o n a me n t o do s i s t e ma  de  e q u a g o e s .  

I l u s t r a - s e  a  c l a s s  i f i c a g a o p o r  me i o de  e x e mp l o s  p a r a  d i f e r e n 

t e s  n i v e i s  de  t e n s a o .  

•  No c a p i t u l o 3 a p r e s e n t a - s e  ur n e s t u d o p a r a  me l h o r a r  a  

c o n v e r g e n c i a  do f l u x o de  c a r g a ,  me d i a n t e  o a j u s t e  de  f a t o r e s  

que  i n f l u e n c i a m o n u me r o de  i t e r a g o e s  do p r o c e s s o i t e r a t i v o .  

No c a p i t u l o 4 a p r e s e n t a - s e  uma  mo d i f i c a g a o do me t o d o 

de  Ne wt o n d e v i d a  a  Ve n i k o v [ 1 ] ,  c u j a  p r o p o s t a  e  g a r a n t i r  que  

a  s o l u g a o s e r a  o b t i d a ,  d e s d e  que  a  s o l u g a o e x i s t a .  

No c a p i t u l o '  5 i n c l u e m- s e  e x e mp l o s  do u s o do me t o d o 
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dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Ne wt o n- Ve n i kov ,  p a r a  t o r n a r  p o s s i v e l  ur n j u l g a mc n t o d e s t e  

me t o d o ,  q u a n d o no t r a t o com p r o b l e ma s  p r a t i c o s .  

No c a p i t u l o 6 a p r e s e n t a - s e  a s  c o n c l u s o e s  dos  r e s u l t a -

d o s  o b t i d o s  com o p r o g r a ma  d e s e n v o l v i d o .  

No a n e x o 1 mo s t r a - s e  os  d a d o s  do s i s t e ma  Ch c s f - E l e t r o 

n o r t e ,  c o n f i g u r a c a o CE86 .  

No a n e x o 2 mo s t r a - s e  a s  e x p r e s s o e s  p a r a  c a l c u l o dos  

e l e me n t o s  da  ma t r i z  d a s  2 ?
s

 d e r i v a d a s ,  u s a d a  na  e q u a g a o ( 4 . 6 ) .  
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CONVERGENCI A DO FLUXO DE CARGA 

2. 1 -  I n t r o d u g a o 

Ha  i n u me r o s  mo t i v o s  que  pode m p r o v o c a r  a  n a o c o n v e r g e n -

c i a do p r o c e s s o i t e r a t i v o de  s o l u g a o d a s  e q u a g o e s  a l g e b r i c a s  

n a o l i n e a r e s  do f l u x o de  c a r g a :  me t o d o de  c a l c u l o n u me r i c o ,  

i n i c i a g a o do p r o c e s s o i t e r a t i v o ,  c o n f i g u r a g a o do s i s t e ma ,  n i  

v e l  de  c a r g a ,  r e s t r i g o e s  o p e r a c i o n a i s ,  l a n e i r a  de  p r o g r a ma r ,  

e t c .  No e n t a n t o ,  q u a s e  s e mp r e ,  a  n a o c o n v e r g e n c i a .  s e  d e v e  a o 

ma u c o n d i c i o n a me n t o do s i s t e ma de  e q u a g o e s :  uma  p e q u e n a  

v a r i a g a o do v e t o r  i n d e p e n d e n t e  p r o v o c a  uma  g r a n d e  muda nga  

n a  s o l u g a o .  Qua ndo s e  u s a  o me t o d o de  Ne wt o n p a r a  r e s o l v e r  

a s  e q u a g o e s  do f l u x o de  c a r g a ,  a  me d i d a  do mau c o n d i c i p n a me n 

t o e  o v a l o r  do d e t e r mi n a n t c  do J a c o b i a n o ,  que  d i mi n u i  e  e ve n 

t u a l me n t e  muda  de  s . i n a l  no d e c u r s o do p r o c e s s o i t e r a t i v o de  
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s o l u g a o .  Se g u n d o Ve n i k o v [ 1 ]  a  muda nga  de  s i n a l  d o J a c o b i a n o 

a s s i n a l a  a  p e r d a  de zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Z6t ab4. l X. da. de .  de zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA nzqi mz pe. Kmane. nt a,  t a m-

bem c ha ma da  de  z&t abi l - cdadz pana pzquznas pzK. t i xK. bacoe - 6 ou 

<Li st abi . l i . dadz zkt at i za.  Pa r a  os  i n t e r e s s a d o s  em c o n s e g u i r  a  

s o l u g a o p a r a  o F l u x o de  Ca r g a ,  o p o n t o no q u a l  o d e t e r mi n a n 

t e do J a c o b i a n o s e  a n u l a  l i m i t a  a  r e g i a o d a s  s o l u g o c s  p o s s i  

v e i s .  A l i a s ,  t o d o s  os  me t o d o s  n u me r i c o s  p a r a  o c a l c u l o do 

F l u x o de  Ca r g a  s a o a t i n g i d o s  d e s f a v o r a v e l me n t e ,  no que  t o c a  

a  c o n v e r g e n c i a ,  p e l a  a p r o x i ma g a o d e s t e  l i m i t e ,  i n d e p e n d e n t e  

me n t e  de  u s a r e m,  o u n a o ,  o J a c o b i a n o do s i s t e ma de  e q u a g o e s .  

Co n f o r me  j a  f o i  d i t o ,  quas e  s e mp r e ,  a  n a o c o n v e r g e n c i a  

s e  d e v e  a o mau c o n d i c i o n a me n t o do s i s t e ma de  e q u a g o e s .  No 

e n t a n t o ,  s a l i e n t a - s e  uma  e x c e g a o :  a  n a o c o n v e r g e n c i a  d e c o r -

r e n t e  do modo de  t r a t a r  a s  r e s t r i g o e s  de  d e s i g u a l d a d e ,  f a t o 

que  e  mo s t r a d o a t r a v e s  de  r e s t r i g o e s  n a  g e r a g a o de  r e a t i v o s  

n a s  b a r r a s  c u j a  t e n s a o e  c o n t r o l a d a .  

Com o i n t u i t o de  mo s t r a r  a  i n f l u e n c i a  do modo de  p r o 

g r a ma r ,  a p r e s e n t a m- s e  r e s u l t a d o s  de  d o i s  p r o g r a ma s  de  f l u x o 

de  c a r g a ,  que  us a m o me t o d o de  Ne wt o n :  

-  P r o g r a ma  " P o we r f l o w"  d a  PECO 

-  Pr o g r a ma FCN 

0 Pr o g r a ma  " P o we r f l o w"  e  d e s c r i t o n o Ma n u a l  do Us u a r i o 

p u b l i c a d o p e l a  " P h i l a d e l p h i a  E l e c t r i c  Compa ny Sy s t e m Pl a n n i n g 

D i v i s i o n "  ( 1 9 7 1 ) ,  e  o Pr o g r a ma FCN e  a p r e s e n t a d o na  a p o s t i -

l a  de  Ca v a l c a n t i  Li ma  e  Me d e i r o s  [ 8 ] .  

http://Z6tab4.lX.da.de
http://pe.Kmane.nt
http://pzK.tixK.baco
http://Listabi.li.dadz
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2 . 2-  Co n t r o l e  da  Te n s a o 

0 o b j e t i v o d e s t c  c o n t r o l e  e  o de  ma n t c r  o mo d u l o da  

t e n s a o num v a l o r  e s p e c i f i c a d o ,  r e s p e i t a d o s  o s  l i mi t e s  ma x i mo 

e  mi n i mo da  g e r a g a o de  r e a t i v o s .  De  a c o r d o com S t a g g e  E l -

Ab i a d [ 2 ]  o p r o c e s s o l o g i c o ,  i n c o r p o r a d o a o a l g o r i t mo de  

F l u x o de  Ca r g a ,  a p l i c a d o a  c a d a  b a r r a  na  q u a l  a  t e n s a o e  c o n 

t r o l a d a  e  p a r a  c a d a  i t e r a g a o ,  c o n s i s t e  no que  s e  s e g u e :  

a )  Ca l c u l a r  a  g e r a g a o de  r e a t i v o s  n e c e s s a r i a  p a r a  man-

t e r  a  t e n s a o no v a l o r  e s p e c i f i c a d o .  

b )  V e r i f i c a r  s e  a  g e r a c a o de  r e a t i v o s ,  o b t i d a  no i t e m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

a,  e s t a  c o mp r e e n d i d a  e n t r e  os  l i mi t e s  f i x a d o s .  Ca s o 

a f i r ma t i v o ,  e  p o s s i v e l  ma n t e r  a  t e n s a o no v a l o r  e s -

p e c i f i c a d o .  Ca s o n e g a t i v o ,  p a s s a - s e  p a r a  o i t e m c .  

c )  F i x a r  a  g e r a g a o de  r e a t i v o s  no l i m i t e  v i o l a d o e  c a l -

c u l a r  a  t e n s a o r e s t a n t e ,  que  p o r t a n t o ,  n a o t e r a  mo-

d u l o i g u a l  a o e s p e c i f i c a d o .  No e n t a n t o ,  com a  e v o l u 

g a o do p r o c e s s o i t e r a t i v o ,  e  p o s s i v e l  que  a  g e r a g a o 

de  r e a t i v o s  v e n h a  a  e s t a r  c o mp r e e n d i d a  e n t r e  o s  l i -

mi t e s  f i x a d o s ,  n e s t e  c a s o ,  o mo d u l o da  t e n s a o v o l t a  

r a  a  s e r  i g u a l  a o v a l o r  e s p e c i f i c a d o .  

Ha ,  p c l o me n o s ,  a s  s e g u i n t e s  v a r i a n t e s  do a l g o r i t mo 

S t a g g :  
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I ?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Va. f i i . ant z -  Co n t a r  o n u me r o de  i t e r a c o e s  s u c e s s i  

v a s  n a s  q u a i s  na o f o i  p o s s i v e l  ma n t e r  a  t e n s a o no v a l o r  e s p e  

c i f i c a d o .  Se  e s t e  n u me r o u l t r a p a s s a r  ur n d a d o l i m i t e ,  o c o n -

t r o l e  da  t e n s a o s e r a  a b a n d o n a d o d e f i n i t i v a me n t c  e  a  g e r a c a o 

de  r e a t i v o s  s e r a  f i x a d a  no l i m i t e  que  t e n d e  a  s e r  v i o l a d o .  

2Q-  Vat i l ant z  -  A c a d a  i t e r a c a o ,  l e v a r  em c o n t a  a  s i t u 

a c a o h a v i d a  na  i t e r a c a o a n t e r i o r ,  d i s t i n g u i n d o - s e :  

1-  Ca s o t e n h a  s i d o p o s s i v e l  ma n t e r  o v a l o r  da  t e n s a o 

a p l i c a - s e  o a l g o r i t mo S t a g g ;  

2-  Ca s o n a o t e n h a  s i d o p o s s i v e l  ma n t e r  o v a l o r  da  t e n 

s a o ,  c a l c u l a - s e  i n i c i a l me n t e ,  n e s t a  i t e r a c a o ,  a  

t e n s a o que  r e s u l t a  da  g e r a g a o de  r e a t i v o s  da  i t e r a  

c a o a n t e r i o r ,  h a v e n d o 3 p o s s i b i l i d a d e s :  

a )  Ge r a c a o de  r e a t i v o s  mi n i ma  e  t e n s a o me n o r  que  o 

v a l o r  e s p e c i f i c a d o .  

b )  Ge r a c a o de  r e a t i v o s  ma x i ma  e  t e n s a o ma i o r  q u e  o 

v a l o r  e s p e c i f i c a d o .  

c )  Ne nhum d o s  c a s o s  a n t e r i o r e s .  

<!  Pa r a  o s  c a s o s  a e  b p r o c e d e - s e  com o p r o c e s s o i t e r a t i -

v o s em q u e  s e j a  c a l c u l a d a  a  g e r a c a o de  r e a t i v o s  n e c e s s a r i a  ,  

n e s t a  i t e r a c a o ,  p a r a  ma n t e r  a  t e n s a o no v a l o r  e s p c c i f i c a d o .  

Pa r a  o c a s o c  r e p e t e - s e  o a l g o r i t mo S t a g g .  

http://Va.fii.antz
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3?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Vanl ant z  •* V e r i f i c a r  a  d i s p o n i b i l i d a d e  de  r c a t i  

v o s  s o me n t e  a p o s  a  r e a l i z a e a o de  ur n d a d o n u me r o de  i t e r a g o e s ,  

o c a s i a o a  p a r t i r  da  q u a l  a p l i c a - s e  o a l g o r i t mo S t a g g .  

0 s i s t e ma  e x p e r i me n t a l  r e p r e s e n t a d o na  f i g u r a  2 . 1 ,  c u 

j o s  d a d o s  e s t a o n a s  t a b e l a s  2. 1 e  2 . 2 ,  s e r v i r a  p a r a  mo s t r a r  

a  i n f l u e n c i a  do a l g o r i t mo de  c o n t r o l e  da  t e n s a o na  c o n v e r  -

g e n c i a  do p r o c e s s o i t e r a t i v o .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

CH zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Fig. 2.1 - Sistema E xpe rime nta l - 2 3 0 Kv 
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Ta b e l a  2. 1 -  S i s t e ma  E x p e r i me n t a l  -  Da dos  de  Li n h a  

( Ba s e  de  100 MVAr  e  230 k V)  

Li n h a  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
TT E q u i v a l e n t e  ( p . U . J  

L i n h a  

R + j  X 

1 1 0 .  0 1 0 0 0 •+ j  0 .  0 5 0 0 0 j  0 . 1 2 0 0 0 

1 3 0 .  0 1 2 0 0 + j  0 .  0 6 0 0 0 j  0 . 1 4 0 0 0 

3 4 0 .  0 1 4 0 0 + j  0 .  0 6 5 0 0 j  0 . 1 7 0 0 0 

4 5 0 .  0 0 8 0 0 + zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA3 0 .  0 4 0 0 0 j  0 . 1 0 0 0 0 

5 6 0 .  0 2 0 0 0 + j  0 ,  1 0 0 0 0 j  0 . 2 4 0 0 0 

5 7 0 . 0 1 8 0 0 + j  0 . 0 9 0 0 0 j  0 . 2 0 0 0 0 
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Tabela 2.2 -. Sistema E x p e r i m e n t a l - Dados das Barras 

Barra T i p o 

Carga Geracao 

Barra T i p o 

P c (MW) Qp(MVAr) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAP Q (MW) C^(MVAr) 

1 Slack 00.0 0.0 ? ? 

2 Carga 50.0 40.0 00.0 0.0 

3 Carga 40.0 50.0 00.0 0.0 

4 Carga 30.0 20.0 00.0 0.0 

5 Tensao Controlada 00.0 00.0 80.0 ? 

6 Carga 60.0 50.0 00.0 0.0 

7 Carga 20.0 10.0 00.0 0.0 
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No caso, mostra-se o desempenho do a l g o r i t m o quando 

se des e j a c o n t r o l a r em 1 p.u. a tensao da b a r r a n? 5, na 

q u a l a geracao de r e a t i v o s deve ser mantida e n t r e os l i m i -

t e s de 36 e 40 MVAr. A t a b e l a 2.3 mostra o r e s u l t a d o do 

uso do a l g o r i t m o Stagg, veri£icando-se uma o s c i l a e a b no p r o 

cesso i t e r a t i v o que nao converge.. 

Tabela 2.3 - A l g o r i t m o de.Stagg 

I t e r a c a o 

Tensao na barra 5 Q MVAr zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
6 

( n e c e s s a r i o ) 

Q MVAr 
g 

( f i x a d o ) 

I t e r a c a o 
modulo (p.u.) fase (°) 

Q MVAr 
6 

( n e c e s s a r i o ) 

Q MVAr 
g 

( f i x a d o ) 

0 1 ,000 0,00 -27 3 6 

1 0,999 -3,67 32 36 

•" 2 U ,996 -3,83 54 40 

• 3 1 ,004 -3,91 21 36 

4 . 0,996 -3,83 ' 54 40 

5 1 ,004 -3,91 21 36 

. 6 0 ,996 -3,83 54 40 

7 1 ,004 -3,91 21 3 6 

•8 • 0,996 -3,83 54 40 

9 1 ,004 -3,91 21 36 

10 0,996 -3,83 54 40 
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Com os mesmos dados e mcsma i n i c i a c a o do processo i t e r a t i v o , 

obtem-se a solugao mostrada na t a b e l a 2.4 mediante a 3?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA va-

Klante. do a l g o r i t m o Stagg, desde que se v e r i f i q u c a d i s p o n ^ 

b i l i d a d e de r c a t i v o s somente a p a r t i r da 3? i t e r a g a o . No ca 

so, a geracao de r e a t i v o s n e c e s s a r i a e de 37,98 MVAr. 

Tabela 2.4 - 3? V a r i a n t e do a l g o r i t m o . Stagg 

Barra 
Tensao Fase 

Trecho 

Fluxo na saida da barra 

Barra 
(p.u.) ( 0 ) 

Trecho 
fluxo ativo 

(MW) 
fluxo reativo 

(MVAr) 

1 1 ,000 0,00 1 2 50,384 50,192 

2 0,977 -1 ,27 2 1 -49 ,999 -39,996 

3 0,988 -2,46 3 1 -71 ,409 -9,791 

4 0,992 '-3,75 4 3 -31 ,248 4,273 

5 1 ,000 -3,87 5 4 - 1 ,220 14,497 

6 ' 0,944 -7 ,04 6 5 -59,981 -49,979 

7 0,992 -4,91 7 5 -20,000 -1 0,000 
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R e l a t i v a m e n t e a 7 <? e 2 ?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA vaK-iantm, obscrva-se o que 

se segue: 

- 0 uso da 7?zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Vatiiantz pode p r o d u z i r solucoes f a l s a s . 

Por exemplo, no caso em que se content duas i t e r a -

coes s u c e s s i v a s para d e c i d i r - s e abandonar d e f i n i t i -

vamente o c o n t r o l e da t e n s a o , os r e s u l t a d o s da tabe 

l a 2.3 mostram que o uso d e s t a v a r i a n t e r e s u l t a r i a 

numa so l u c a o na q u a l a geracao de r e a t i v o s s e r i a 

minima e a tensao nao t e r i a o v a l o r e s p e c i f i c a d a No 

e n t a n t o , os r e s u l t a d o s da t a b e l a 2.4 mostram que e 

p o s s i v e l manter a tensao no v a l o r e s p e c i f i c a d o , com 

a geracao d i s p o n i v e l de r e a t i v o s • A t a b e l a 2.S apre 

s e n t a a solugao f a l s a do sistema e x p e r i m e n t a l resujL 

t a n t e do uso da 7? vafi-Lantz. 

' J 
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Tabela 2.5 - Solucao f a l s a 

B a r r a Tensao Fase (°) Trecho 
Fluxo na s a i d a da b a r r a 

B a r r a Tensao Fase (°) Trecho 

Fluxo Ativo CMW) Fluxo Reativo(MVAr) 

1 1 ,00U 0,00 1 - 2 50,385 30,192 

2 0,977 -1 ,27 2 - 1 -50 ,000 -39,996 

3 0,987 -2 ,45 3 - 1 -71 ,419 -12 ,336 

4 0,989 -3,73 4 - 3 -31,264 1 ,782 

5 0 ,9958 -3 ,83 5 - 4 '- 1,240 12,048 

6 0,9395 -7 ,03 6 - 5 -59,998 -49,999 

7 0,9919 -4,88 7 - 5 -20,000 -10.000 

- A l o g i c a da 2? v a U d n t e tern o i n c o n v e n i e n t e de nao 

l e v a r em c o n t a o f a t o de haver uma r e g i a o na q u a l 

urn aumento da geracao de r e a t i v o s provoca a d i m i n u i -

cao da tensao e v i c e - v e r s a , seguindo uma l e i c o n t r a -

r i a a l o g i c a do a l g o r i t m o . Assim sendo, a p r o r i a 

l o g i c a do a l g o r i t m o impede que se obtenha a solugao 

desejada. Note-se que cmbora as solugoes desta r e g i -

ao, na q u a l a l 5 g i c a do a l g o r i t m o e c o n t r a r i a a l e i 
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do c i r c u i t o , sejam i n s t a v e i s , nada impede que, duran 

te o processo i t e r a t i v o , o p o n t o de solucao possa 

i n c u r s i o n a r p e l a r e g i a o i n s t a v e l e c o n v e r g i r para urn 

ponto da r e g i a o e s t a v e l , como c d e s e j a v e l . 

P o r t a n t o , c o n c l u i - s e que, a a l t e r n a t i v a mais convenien 

t e para o c o n t r o l e da tensao e a'3? v a r i a n t e do a l g o r i t m o 

Stagg, com o a j u s t e adequado do numero de i t e r a c o e s a p a r t i r 

das q u a i s o a l g o r i t m o de c o n t r o l e sera a t i v a d o . 

2.3 - Mau condicionamento do J a c o b i a n o 

Apresenta-se a q u i uma amostra das p r i n c i p a l s causas 

do mau condicionamento do J a c o b i a n o , p a r a r e l a c i o n a r e s t e 

f a t o a d i f i c u l d a d e de c o n v e r g e n c i a do p r o c e s s o i t e r a t i v e Mos 

tram-se exemplos de l i r i h a s de 500 kV, 230 kV, 138 kV, 22 kV 

e 13,8 kV, c u j o s dados estao na t a b e l a 2.6, expressos em 

p.u. na base de p o t e n c i a i n d i c a d a e base de tensao nominal . 

Nos casos t r a t a d o s , a tensao na b a r r a de Saida das l i n h a s 

( B a r r a " s l a c k " ) f o i mantida em 1/0° p.u., sendo que f o i es-

t e tambem o v a l o r para i n i c i a r o p r o c e s s o i t e r a t i v o de c a l c u 

l o da tensao na b a r r a de chegada. Nos exemplos que se apre -

sentam a s e g u i r , o c r i t e r i o de c o n v e r g e n c i a e de 0,01 MW (ou 

MVAr) de e r r o de p o t e n c i a a t i v a e de p o t e n c i a r e a t i v a por bar 

r a , no caso do metodo de Newton, e e de 0,0001 p.u. de t e n -
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Tabela 2.6 _ Parametros c Carga Nominal de Linhas zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ri 

Linha 
esistencia 

(p.u.) 

Reatancia 

(p.u.) 

Susceptan-

cia (o.u. ) 

Carga Nominal 

PC(MW) (q^MVAr) 
C 

Rase de 

Potenc i a 

(MVA) 

500 kV 0,0035 0,477 5,0234 350 262,5 100 

230 kV 0,0213 0,1570 0,6932 65 48,75 100 

138 kV 0,0447 0,1454 0,0344 34 25,50 100 

22 kV 0,1460 0,1610 0,0000 1,2 0,90 10 

13,8 kV 0,0730 0,0490 0,0000 0,5 0,38 10 

sao no caso do metodo de Gauss-Seidel. Por o u t r o l a d o , quan-

do se usa o Programa "Powerflow", nao e possfv'el e s t a b e l e c e r 

-se o c r i t e r i o de c o n v e r g e n c i a em todos os casos, d c v i d o a 

e x i s t e n c i a de urn c r i t e r i o i n t e r n o ao programa, " v o l t a g e s i g -

n i f i c a n c e c o r r e t i o n " que, quando s a t i s f e i t o , provoca a i n t e r 

rupcao a u t o m a t i c a do processo i t e r a t i v o . 

Destacam-se a s e g u i r maneiras de p r o v o c a r o mau c o n d i -

cionamento do Jacobiano e, consequentemente, dc d i f i c u l t a r 

a c o n v e r g e n c i a do processo i t e r a t i v o : 
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a) Aumento da Carga A t i v a e Reativa mantcndo-se o f a -

t o r de p o t e n c i a c o n s t a n t e . 

As t a b e l a s 2.7 a 2.11 mostram os r e s u l t a d o s produzidos 

por 4 programas de Fluxo de Carga para as l i n h a s da tabela 

2.6. 

Tabela 2.7 - Linha de 500 kV 

E f e i t o do Aumento da Carga Ativa e Reativa 

Carga Tensao Determi-

nante do 

Jacobiano 

Numero de I t e r a c o e s 

Ativa 

(MW) 

Reativa 

(MVAr) 

Modulo 

(p.u.) 

Fase 

( 0 ) 

Determi-

nante do 

Jacobiano PECO FCN FCGY FCCZ 

350 262 ,5 0,955 -10 276,023 3 3 ' 7 7 

400 300 0,918 -11,8 236,175 3 3 8 8 

450 337 ,5 0,873 -13,9 189,034 3 4 . 10 10 

571 428 0,627 -24,6 2,743 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA*  8 92 84 

* nao converge 
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Tabela 2.8 -. Linha de 230 kV 

E f e i t o do Aumento da Carga Ativa e Reativa 

Carga Tens ao Determinante 

do 

Jacobiano 

Numero de Iteracoes 

Ativa 

(MW") 

Reativa -Modulo 

(MVAr)zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1  (p.u.) 

Fase 

(°) 

Determinante 

do 

Jacobiano PECO FCN FCGY FCGY 

65 48,75 0,951 -5,9 29,994 2 3 5 4 

100 75 ' 0,874 -9,7 22,176 3 ' 3 7 6 

130 97,5 0,782 -13,9 13,695 \ 3 4 10 9 

156 117 0,597 -21,9 1 ,334 6 6 46 46 

Tabela 2.9 - Linha de 138 kV 

E f e i t o do Aumento da Carga Ativa e Reativa 

Carga Tens ao Determinan 

te do 

Jacobiano 

Numero de I t e r a c o e s 

Ativa 
(MW) 

Reat iva 

(MVAr) 
Modulo 
(p.u.) 

Fase 

(°) 

Determinan 

te do 

Jacobiano PECO FCN FCGY FCGZ 

34 25 ,5 0 ,946 -2 ,3 36 ,696. 2 2 4 3 

50 37,5 0,917 -3,5 32,690 2 3 5 4 

100 75 0,800 -8,1 20,429 3 3 7 6 

144 109 0,569 -16,4 2,199 5 6 35 34 
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Tabela 2.10 - Linha 22 kV 

E f e i t o do Aumento da Carga Ativa e Reativa 

Carga Tensao Determi- Numero de Iteracoes 

Ativa Reativa Modulo Fase nante do 
PECO FCN FCGY FCGZ (MW) (MVAr) (p.u.) (°) Jacobiano PECO FCN FCGY FCGZ 

1 ,2 0,9 0,967 -0,4 19,179 2 2 3 2 

2 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ,5 0,944 -0,6 1 7,900 2 2 4 3 

6 4,5 0,799 -2,2 10,208 2 3 7 6 

9,2 6,9 0,551 -4,9 1 ,248 4 5 27' 26 

Tabela 2.11 - Linha de 13,8 kV 

E f e i t o do aumento da Carga Ativa e Reativa 

Carga Tensao Determi-

nante do 

Jacobiano 

Numero de I t e r a c o e s 

Ativa 

(MW) 

Re ativa 

(MVAr) 

Modulo 

(p.u.) 
Fase 

(O) 

Determi-

nante do 

Jacobiano PECO | FCN FCGY FCGZ 

0,5 0,38 0 ,994 0,0 1 27 ,561 2 2 ' 2 1 

5 3,8 0,941 0,2 1 07 , 835 2 3 4 3 

10' 7,6 0,874 0,4 84 ,892 2 3 5 4 

22,5 17,1 0,542 1,5 6,491 5 6 28 27 
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0 Programa PECO j a f o i acima r c f e r e n c i a d o . 0 Programa FCN 

(metodo de Newton), bem conio d o i s programas que fazem uso do 

metodo de Gauss-Seidel , com m a t r i z a d m i t a n c i a de b a r r a (FCGY) 

e com m a t r i z impedancia de b a r r a " s l a c k " conio r e f e r e n d a 

(FCGZ); acham-se d e s c r i t o s na a p o s t i l a de C a v a l c a n t i Lima e 

Medeiros [ 8 ] . Nota-se, a p a r t i r dos r e s u l t a d o s das t a b e l a s a 

d e t e r i o r a c a o do processo de c o n v e r g e n c i a , t r a d u z i d a p c l o au-

mento do numero de i t e r a c o e s n e c e s s a r i a s para o b t e r conver -

g e n c i a , ao mesmo tempo em que o d e t e r m i n a n t e do Jacobiano 

d i m i n u e . Para todas as l i n h a s mostra-se a u l t i m a s o l u c a o ob-

t i d a com os 4 programas c i t a d o s , quando se aumenta a carga 

em degraus de 3 MVA. 

b) Aumento da Geracao de P o t e n c i a A t i v a e R e a t i v a man-

tendo-se a Carga A t i v a , a Carga R e a t i v a e a Tensao 

c o n s t a n t e s . 

As t a b e l a s 2.12 a 2.16 mostram o e f e i t o do aumento da 

geracao de p o t e n c i a a t i v a nas b a r r a s de chegada das l i n h a s 

da t a b e l a 2.6, que e acompanhado p e l a d i m i n u i g a o do J a c o b i a -

no e p e l o aumento no numero de i t e r a c o e s . 
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Tabela 2.12 - Linha de 500 kV 

E f e i t o do Aumento da Geragao de Poten-

c i a A t i v a 

Geragao Tensao Determinan-

te do 

Jacobiano 

Numero de iteragoes 

A t i v a 

(MW) 

R e a t i v a 

(MVAr) 

Modulo 

(p.u.) 

Fase 

( 0 ) 

Determinan-

te do 

Jacobiano PECO FCN 

2000 636 ,9 1,0 49,9 14,639 4 3 

2550 1670,7 1,0 82,4 4,278 6 5 

2593 2038,1 1,0 92 ,6 0,630 9 7 

Tabela 2.13 - Linha de 230 kV 

E f e i t o do Aumento da Geragao de Poten-

c i a A t i v a 

Geragao Tensao Deteminan 

• te do 

Jacobiano 

Numero de iteragoes 

A t i v a 

(MW) 

R e a t l v a 

(MVAr) 

MOdulo 

(p.u.) 

Fase 

( 0 ) . 

Deteminan 

• te do 

Jacobiano PECO FCN 

500 114,4 1 ,0 41 ,4 5 ,252 4 3 

750 444 ,1 1,0 79,7 1 ,987 5 4 

781 6 35 ,5 1 ,o -82,63 0,062 9 8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

\ 
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Tabela 2.14 - Linha de 138 kV 

E f e i t o do Aumento da Geracao de Potcn -

c i a A t i v a 

Geracao Tens ao D e t e r m i - Numero de iteragoes 
nante do 

Jacobiano 
A t i v a 

(MW) 

R e a t i v a 

(MVAr) 

Modulo 

(p.u.) 

Fas e 

( ° ) 

nante do 

Jacobiano PECO FCN 

500 46,2 1 ,0 41,8 5,981 3 3 

750 239 ,0 1,0 69 ,8 4 ,004 4 3 

884 548 1 ,0 99,7 0,277 6 7 

Tabela 2.15 - Linha de 22 kV 

E f e i t o do Aumento da Geragao de Potcn -

c i a A t i v a 

Geragao Tensao Detcrminan 

te do 

Jacobiano 

Numero deiteragoes 

Ativa 

(MW) 

Reativa 

(MVAr) 

Modulo 

(p.u.) 

Fase 

( 0 ) 

Detcrminan 

te do 

Jacobiano PECO FCN 

10 -5,4 1 ,o 13,1 4 ,035 3 3 

78 
31,68 1 ,0 -51 ,91 0,344 * 3 

* nao converge 
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Tabela 2.16 - Linha de 15,8 kV 

E f e i t o do Aumento da Geragao de Pot en -

c i a A t i v a 

Geragao Tensao Detenu i -

• nante do 

Jacobiano 

Numero de Iteragoes 

A t i v a 

(MW) 

R e a t i v a 

(MVAr) 

Modulo 

(p.u.) 

Fase 

(°) 

Detenu i -

• nante do 

Jacobiano PE CO FCN 

1 0 -11 ,92 1 ,0 7,8. 7 ,560 3 5 

20 -22 1 ,0 15 8,561 3 3 

50 -41 1 ,0 33 10,48 5 3 

150 163 ,49 1 ,0 27 -9,984 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* 6 

* nao converge 

c) Aumento da Carga R e a t i v a mantendo-se a Carga A t i v a 

c o n s t a n t e 

Os r e s u l t a d o s nas tabelas' 2.17 a 2.21 mostram o 

e f e i t o do aumento da carga r e a t i v a nas b a r r a s de chegada das 

mesmas l i n h a s j a c i t a d a s , mantendo-se a carga a t i v a c o n s t a n 

t e . Aplicam-se tambem neste caso os mcsmos co m e n t a r i o s j a 

f e i t o s para os casoszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a e b. 
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Tabela 2.17 - Linha de 500 kV 

E f e i t o do Aumento da Carga R e a t i v a man 

tendo-se a Carga A t i v a Constante 

Carg; i Tens ao Determi-

nante do 

Jacobianc 

Numero de i t e r a c o e s 

A t i v a 

(MW) 

Reat i v a 

(MVAr) 

Modulo zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

( p . u . ) 
Fase 
( O j 

Determi-

nante do 

Jacobianc PECO FCN FCGY FCGZ 

350 262 ,5 0 ,955 -10,0 276,023 3 3 7 7 

350 300 0,928 -10 ,2 248,834 3 3 7 7 

350 400 0 ,841 -10,9 168,260 3 4 10 10 

350 52 7 0 ,601 -14,6 7,031 6 7 61 62 

Tabela 2.18 - Linha de 230 kV 

E f e i t o do Aumento da Carga R e a t i v a man 

tendo-se a Carga A t i v a Constante 

Carga Tens ao (Determi-

nant e do 

Jacobiano 

Numero de i t e r a c o e s 

A t i v a 

(MW) 

R e a t i v a 

(MVAr) 

Modulo 

( p . u . ) 

Fase 

(° ) 

(Determi-

nant e do 

Jacobiano PECO FCN FCGY FCGZ 

65 48,75 0,951 -5,9 29,994 2 3 5 4 

65 1 00 0,836 -5,9 19,255 3 3 7 7 

65 125 0,759 -6,0 12 ,967 3 4 9 9 

65 156 0,563 -7 ,26 1 ,332 * 6 38 38 

* nao converge 
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Tabela 2.19 - Linha de 138 kV 

E f e i t o do Aumento da Carga R e a t i v a man 

tendo-se a Carga A t i v a Constante 

Carga Tens ao Determi-

nant e do 

Jacobiano 

Numero de i t e r a c o e s 

A t i v a 

(MW) 

Reativa 

(MVAr) 

Modulo 

(p.u.) 

Fase 
( o ) ' 

Determi-

nant e do 

Jacobiano PECO FCN FCGY FCGZ 

34 25,5 0 ,946 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. -2,3 56,696 2 2 4 3 

34 100 0 ,802 -0,4 20 ,980 3 3 7 6 

34 150 0,632 1 ,5 7 ,362 4 4 14 1 3 

34 161 0,532 2,4 1 ,396 5 6 37 38 

Tabela 2.20 - Linha de 22 kV 

E f e i t o do aumento da Carga R e a t i v a man 

tendo-se a Carga A t i v a Constante 

Carga Tens ao Determi-

nant e do 

Jacobiano 

Numero de i t e r a g o e s 

Ativa 

(MW) 

Reativa 

(MVAr) 

Modulo 

(p.u.) 

Fase 

(° ) 

Determi-

nant e do 

Jacobiano PECO FCN FCGY FCGZ 

1 ,2 0,9 0,967- -0,4 19,179 2 2 3 2 

1,2 1 0 0,745 9,8 7 ,449 3 4 9 8 

1 ,2 12 0 ,640' 14,1 3,330 4 5 16 15 

1 ,2 12,5 0,588 16,1 1 ,769 4 5 24 2 3 
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Tabela 2.21 - Linha de 13,8 kV 

E f e i t o do aumento da Carga R e a t i v a man 

tendo-se a carga a t i v a c o n s t a n t e 

Carga Tensao Determi 

nante do 
Numero de i t e r a g o e s 

Ativa 
(MW) 

Reativa 
(MVAr) 

Modulo 
(p.u.) 

Fase zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
(O) 

Jacobiano PECO FCN FCGY FCGZ 

0,5 0,38 0,994 0,0 127.551 9 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
u 2 2 1 

0,5 10 0 ,941 4,3 107.185 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2 3 4 3 

0,5 35 0 ,655 22,7 18.444 4 5 20 1 9 

0,5 36 0 ,605 25,5 8.587 5 6 32 31 

d) Aumento da Tensao mantendo-se a Carga A t i v a c o n s t a n 

t e 

I n i c i a - s e o processo i t e r a t i v o mantendo-se 1,0/0° p.u. 

de tensao na b a r r a de s a i d a das l i n h a s , aumentando g r a d u a l -

mente a tensao na b a r r a de chegada. Os r e s u l t a d o s i n d i c a r a m 

que quanto maior o n i v e l da tensao da l i n h a mais a l t o sera 

a tensao da b a r r a de chegada que provoca a nao co n v e r g e n c i a 

do processo i t e r a t i v o . Por exemplo, essa tensao para a l i -

nha de 500 kV a t i n g e 14 p.u., sendo somente i g u a l a 1,2 

p.u. para a l i n h a de 13,8 kV. Como mostram os r e s u l t a d o s da 

t a b e l a 2.22, este f a t o pode j u s t i f i c a r a nao convergencia dos 

processos i t e r a t i v o s de solugao do f l u x o de cargas nos s i s -

temas de d i s t r i b u i c a o desde que as tensoes sejam e l c v a d a s . 
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Tabela 2.22 - Linha de 13,8 kV 

E f e i t o do Aumento da tensao mantendo 

se a Carga A t i v a c o n s t a n t e 

Tensao Detcrminante 

do 

Jacobiano 

Numero de i t e r a c o e s 

Modulo 
(p.u.) 

Fase 

(°) 

Detcrminante 

do 

Jacobiano PECO FCN 

1,0 • - 0,5 6,254 2 2 

-10,4 4,963 4 3 

1,15 . -17,3 3,674 4 4 

1,16 -19,1 3,311 4 4 

1,18 -23,4 2 ,369 5 4 

1,19 -26,5. 1 ,605 5 5 

• 1,20 -33,5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 7 * 

nao converge 

e) D i m i n u i c a o da Tensao mantendo-se a Carga A t i v a cons 

t a n t e 

Repetindo os mesmos procedimentos do i t e mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA d, d i m i n u i n -

do-se gradualmente a tensao das b a r r a s de chegada, d e t e r m i n a 

se em todos as l i n h a s urn v a l o r m u i t o baixo de tensao que pro 

voca a nao c o n v e r g e n c i a do processo i t e r a t i v o . Para todas as 

l i n h a s e s t e v a l o r de tensao f o i menor que 0,1 p.u. 
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f ) Aumento do Comprimento da Linha mantendo-se a Car-

ga A t i v a e a Carga R e a t i v a c o n s t a n t e s 

As t a b e l a s 2.23 a 2.27 mostram que o aumento do compri 

mento da l i n h a tambem provoca o mau condicionamento do s i s t e 

ma de equacao. 

Tabela 2.23 - Linha de 500 kV 

E f e i t o do aumento do comprimento da l i -

nha zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

z Cp.u.) Y c(p.u.) 
Tens ao Determi-

nante do 

Jacobiano 

Numero de 
i t e r a g o e s Cp.u.) Y c(p.u.) 

Modulo 
(p.u.) 

Fas e 

(°) 

Determi-

nante do 

Jacobiano PECO FCN 

0,0035 + j 0,0477 j 5,024 0 ,955 -10 27 6,02 3 3 3 

0,005 + j 0,072 j 7,554 1 ,066 -14.1 105,674 3 4 

0,007 + j 0,095 j 10,072 1 ,5 -15,21 89,779 * 7 

* nao converge 
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Tabela 2.2 4 - Linha de 2 30 kV 

E f e i t o do aumento do Comprimento da l i 

nha 

Z (p.u.) Y f (p.u.) 

Tensao Determi 

nante do 

Jacobiano 

Numero de 

i t e r a c o e s 
Z (p.u.) Y f (p.u.) 

Modulo 

(p.u.) 

Fase 

( 0 ) 

Determi 

nante do 

Jacobiano PECO FCN 

0,0213 + j 0,157 j 0,6932 0 ,951 -5,9 29 ,994 2 3 

0,060 + j 0,442 j 1,953 1 ,366 -15,59 3,753 3 5 

Tabela 2.25 - Linha de 138 kV 

E f e i t o do aumento do Comprimento da l i -

nha 

Z ( p . u . ) 
Tensao Determi 

' FasezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I nante do 
. (o ) jjjacobiano 

Numcro_de 
i t e r a c ocs 

PECO FCN 

0,0477 + j 0,1454 j 0,0344 0 ,946 -2 , 3 36 ,696 2 2 

0,20 + j 0,61 j 0,144 0 ,659 -1 4 , 3 0 , 362 4 



Tabela 2.26 - Linha de 2 2 kV 

E f e i t o do aumento do comprimento da l i 

nha 

Z (p. u . u.) 
Tens ao 

Determi 

nante do" 

Jacobiano 

Numero de 

iteracoes Z (p. u . u.) 
Modulo 
(p.u.) 

Fase 
C'° ) 

Determi 

nante do" 

Jacobiano PECO FCN zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

0 , 1 4 6 + j  0 , 161 j  o , o 0 , 9 6 7 - 0 , 3 7 

\ 

1 9 , 1 7 9 2 2 

1, 0 + j  1, 1 j  o , 0 0 , 6 7 2 - 3 , 5 8 0 , 1 0 5 2 4 

Tabela 2. 2- 7 - Linha de 1 3,8 kV 

E f e i t o do Aumento do Comprimento da l i 

nha 

'Z (p.u.) YpCp.uO 
Tensao Determi-

Numero.de 
i t e r a g o e s 

'Z (p.u.) YpCp.uO 
Modulo 
(p.u.) 

Fase 
( o ) 

nante do 

Jacobiano 
PECO FCN 

0 , 0 7 3 + j  0 , 0 4 9 j  0 , 0 0 , 9 9 4 0 , 0 1 2 7 , 5 6 1 2 2 

3, 0  + j  2 , 0 1 3 j  0 , 0 '  0 , 6 5 3 1 , 2 0 , 01 6 
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g) D i m i n u i c a o de r e a t a n c i a de ramo c a p a c i t i v o manten 

do-se a carga c o n s t a n t e . 

Na t a b e l a 2.28 mostra-se os dados do ramo c a p a c i t i v o 

usado neste exemplo. 

Tabela 2.28 - Parametro e Carga Nominal do ramo capa 

c i t i v o 

Linha 
Resistencia Reatancia Susceptan- Carga Nominal 

Base de 

P o t e n c i a 

(MVA) 

Linha 
(p.u.) (p.u.) cia (p.u.) PCCMW) Qc(MVAr) 

Base de 

P o t e n c i a 

(MVA) 

138 kV 0,0000 -0,0094 0,0000 34 25,50 100 

Na t a b e l a 2.29 mostra que a d i m i n u i c a o do comprimento 

de ramo c a p a c i t i v o tambem provoca o mau condicionamento do 

s i s t e m a de equagoes. 
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Tabela 2.29 - Linha com r e a t a n c i a n e g a t i v a 

E f e i t o da d i m i n u i c a o de r e a t a n c i a de r a 

mo c a p a c i t i v o 

Reatancia 
Tens ao Determinante 

do 

Jacobiano 

Numero de iteragoes 

(p.u.) Modulo 
(p.u.) 

Fase 
(°) 

Determinante 

do 

Jacobiano PECO FCN 

-0,047 1 ,012 0,9 468 , 978 2 2 

-0 ,470 1 ,098 8,4 5 ,842 2 3 

-1 ,0 . 1,175 16,8 1 ,484 2 3 

-2,0 1 ,247 '33,0 • 0,342 3 4 

-2,9 1 ,291 48 ,1 0,043 4 5 

h) I n i c i a g a o do Processo I t e r a t i v o 

Todos os casos de mau condicionamento podem ser provo-

cados p e l a i n i c i a c a o do processo i t e r a t i v o com q u a l q u c r urn 

dos c o n j u n t o s de v a l o r e s P, 0, V e 5, que provocam o mau 

condicionamento do s i s t e m a de equacoes. De r e s t o , os r e s u l t a 

dos i n d i c a m que este t i p o de mau co n d i c i o n a m e n t o pode ser 

geralmente e v i t a d o , i n i c i a n d o - s e as tensoes com o v a l o r 1/0 

p.u. 
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Observaeao: 

Os r e s u l t a d o s das t a b e l a s estao a i n d i c a r uma c o r r e l a 

cao e n t r e o mau condicionamento e urn t i p o de s i t u a g a o , na 

q u a l as l i n h a s j a m a i s serao chamadas a o p e r a r d e v i d o a v i o -

lagoes de r e s t r i c o e s de p r o j e t o : n i v e l maximo e n i v e l m i n i -

mo de t e n s a o , l i m i t e t e r m i c o dos c o n d u t o r e s , l i m i t e s econo-

micos, e t c . I s t o l e v a r i a a supor que a simulagao deste t i p o 

de operagao nao t e r i a i m p o r t a n c i a p r a t i c a , nao f o s s e as con 

s i d e r a g o e s que se seguem: 

1- 0 a l g o r i t m o de Fluxo de Carga e usado para simular 

s i t u a c o e s f u t u r a s , -a p a r t i r de p r e v i s o e s de carga, 

geracao e t r a n s m i s s a o , num processo de t e n t a t i v a s . 

P o r t a n t o , e p o s s i v e l que o s i s t e m a em estudo nao 

s e j a v i a v e l ou a t e , e p o s s i v e l que nem mesmo exis_ 

t a solucao para o s i s t e m a de equacoes. 

2- Urn s i s t e m a de p o t e n c i a pode o p e r a r de modo excep-

c i o n a l em s i t u a c o e s de emergencia, por urn pcqueno 

i n t e r v a l o de tempo. A sim u l a c a o deste t i p o de ope 

ragao e f r e q u e n t e m e n t e d i f i c u l t a d a p e l o problema 

de-nao c o n v e r g e n c i a do processo i t e r a t i v o , d e v i d o 

ao mau condicionamento do s i s t e m a de equacoes. 

3- P o s s i v e i s e r r o s nos dados para o programa de F l u -

xo de Carga, tambem pode t o r n a r o s i s t e m a de equa 
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coes mau cond 5 cion.adc e p r o v o c a r a nao convergen-

c i a do processo i t e r a t i v o de solueao. 

A v a r i a c a o da carga com a t e n s a o , como mostra Cavalcan 

t i Lima [ 9 ] , nao muda em nada a a n a l i s e do mau condicionanen 

t o , que depende somente dos v a l o r e s i n s t a n t a n e o s de P, Q, V 

e 6, nao importando o t i p o de funcao c o n t i n u a que r c p r e s e n 

t e a v a r i a c a o da carga com a tens a o . 
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a esp a r s i d a d e do j a c o b i a n o de modo a economizar tempo e memo 

r i a de computador. Em todos os casos e s p e c i f i c a d o s a s e g u i r , 

o a l g o r i t m o para o c o n t r o l e da tensao e a 3? v a r i a n t e do a l -

g o r i t m o Stagg. 

Tabela 3.1 - Co n f i g u r a c a o C h e s f - E l e t r o n o r t e 

Configuracao 
Barras 

de 

Carga 

Barras cuja 

Tensao e con 

trolada 

Linhas de 

Transmissao 

Ramos 

Trans formadores 

CE83-1 290 39 151 292 

CE83-2 277 4.2 149 287 

CE86 2 39 71 177 331 

3.2 - Resultados o b t i d o s 

3.2.1 - Ordem da I t e r a c a o p a r a i n i c i a r a c o r r e 

cao de fase e o c o n t r o l e da tensao 

Quando o metodo de Newton c a p l i c a d o ao s i s t e -

ma de equacoes a l g e b r i c a s nao l i n e a r e s do f l u x o de carga r e -

s o l v e - s e , a cada i t e r a c a o , urn si s t e m a dc equacoes l i n e a r e s 

para c a l c u l a r as cor r e c o e s da fase e do modulo da t e n s a o , A6 

e AV r e s p e c t i v a m e n t e . 
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A6 

AV 

AP 

AQ 
(3.1 ) 

com 

A6 

AV 

v e t o r das corregoes de fase e modulo da tensao 

i n v e r s a da m a t r i z j a c o b i a n a 

AP 

AQ 

v e t o r das p o t e n c i a s a t i v a e r e a t i v a l i q u i d a s 

S. Abe e o u t r o s [ 7 ] afirmam que nao c o r r i g i r a fase 

da tensao nas p r i m e i r a s i t e r a g o e s e uma maneira de d i m i n u i r o 

numero de i t e r a g o e s para a c o n v e r g e n c i a . Denomina-se x^ a or 

dem da i t e r a c a o a p a r t i r da q u a l i n i c i a - s e a corregao da f a -

se da ten s a o . Na t a b e l a 3.2, p a r a a c o n f i g u r a c a o CE86, mos-

t r a - s e a i n f l u e n c i a de x^ no numero de i t e r a g o e s , para va-

r i e s v a l o r e s ' d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA T„, sendo que Ty e a ordem da i t e r a c a o a 

p a r t i r da q u a l i n i c i a - s e o c o n t r o l e da tensao modi ante a 3? 

v a r i a n t e do a l g o r i t m o Stagg. Os r e s u l t a d o s da t a b e l a 3.2 es-

ta o a i n d i c a r que, em g e r a l , p a r a ' d i m i n u i r o numero de i t e r a 

goes o v a l o r de x^ deve ser 0 ou 1 e que o v a l o r de i y deve 
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ser 1 ou 2. Estes r e s u l t a d o s sao tambem v a l i d o s para as con-

f i g u r a g o e s CE83-1 e CES5-2, conforme mostra-sc nas t a b e l a s 

3.3 e 3.4, r e s p e c t i v a m e n t e . 

Tabela 3.2 - Con f i g u r a c a o CE86 

E f e i t o da v a r i a g a o dos f a t o r e szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA T r e x 
V 

Ccontinua) 

Caso 

0 

1 

2 

1 

2 

0 

1 

2 

0 

1 

2 

0 

1 

2 

V 

0 

0 

0 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

Numero de 

I t e r a g o e s 

1 6 

1i> 

17 

1 0 

1 2 

1 7 

1 0 

9 

1 3 

11 

-.12 

1 2 

1 3 

1 3 

14 . 



Ane x o 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

DADOS DO SI STEMA CHESF- ELETRONORTE ( CONFI GURACAO CE8 6 )  

D A D O S D E L I N H A 

1 

GT AS- . ' 1 0 * AVAL UC4
r

"zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA DC P . O.  8 4 / 3 5 / 8 6 * 0 EZ / 8 6 -

4 

MA X I  MA *  CESS \  

3 1 F 0 . 0 I .  1 6 0 0 1 0 0 6 1 0 0 6 1 0 0 6 3 6 3 0 7 2 0 

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

L.  2 3 F 0 . 0 2 . 6 7 1 0 1 0 2 5 1 0 2 5 1 0 2 5 I  0 0 

1 2 4 F 0 . 0 2 .  6 7 1 0 1 02 5 1 0 2 5 1 0 2 5 - 1 3 3 

1 2 5 F 0 . 0 2 .  6 7 1 0 1 0 2 5 1 0 2 5 1 0 2 5 I  0 3 

L 2 5 F 0 . 0 2 .  6 7 1 0 1 0 2 5 1 0 2 5 1 0 2 5 1 0 3 

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

1 28 F 0 . 0 2 .  6 7 1 0 1 0 2 5 1 02 5 1 0 2 5 1 0 0 

1 1 0 0 T 0 . 2 9 0 0 2 . 7 6 0 0 2 8 9 6 4 0 L2 4 7 0 

1 1 0 0 T 3 . 2 2 0 0 2 . 7 9 0 0 2 3 4 6 8 0 23J 2 3 

1 1 1 0 F 0 . 2 7 0 0 3 .  7 2 0 0 3 7 3 9 2 0 0 0 

1 7 4 0 T 0 . 2 7 0 0 2 . 6 5 0 0 2 7 6 5 2 0 0 1 2 4 7 

1 • 740 T Oo 2 1 0 0 2 .  6 6 0 0 2 72 7 6 0 0 2 3 0 2 

1 1 3 0 0 T 0 .  3 0 0 0 4 .  0 8 0 0 4 2 0 5 6 0 0 2 3 0 2 

3.  .  12 F 0 . 0 1 9 . 9 11 9t i 0 9 a o 9 3 0 3 0 0 

3 18 F 0 . 0 5 .  9 5 70 1 0 2 /  1 0 2 7 1 0 2 7 3 •  0 0 

3 19 F 0 . 0 6 .  0 2 8 0 1 0 2 7 1 0 2 7 1 0 2 7 3 0 0 

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

3 5 3 F 0 . 0 6 .  2 5 3 0 9 8 0 9 6 0 9 3 3 3 0 0 

3 "  5 4 F 0 . 0 6 .  25 30 9 8 0 9 8 0 9 3 0 3 0 0 

3 1 0 1 T 3 . 9 3 0 0 2 1 . 8 5 0 3 6 7 8 0 15 8 0 

3 1 0 1 T 2 . 0 0 0 0 1 6 . 2 5 0 4 9 4 6 0 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I  5 0 

~ 3 4 0 1 T 3 . 0 3 0 0 1 6 . 2 5 0 2 9 4 CC 0 2 14 

3 4 11 F 2 .  1 3 0 0 1 5 . 7 0 0 6 9 3 2 0 0 3 

3 7 1 1 F 2 . 9 6 0 0 1 6 .  2 3 0 2 7 C C 0 0 3 

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

4 7 F 0 . 0 2 1 . 3 3 3 9 3 0 9 8 0 9 3 0 '  4 0 3 

4 8 F 0 . 0 2 0 .  3 54 9 8 0 9 8 0 9 8 0 4 0 3 

4 15 F 0 . 0 1 5 . 7 7 6 9 3 0 9 8 0 9 3 0 4 0 0 

4 15 F 0 . 0 1 5 . 5 1 8 9 3 0 9 8 0 9 3 3 4 0 0 

4 20 F 0 . 0 5 . 9 4 3 0 I  02 7 1 02 7 1 3 2 7 4 0 3 

4 21 F 0 . 0 6 . 0 0 5 0 1 0 2 7 1 0 2 7 1 0 2 7 4 0 0 

4 5 0 F 0 . 1 1 0 0 0 . 5 9 0 0 1 0 2 0 0 "  0 

4 55 F 0 . 0 4 .  4 4 2 0 9 8 0 9 8 0 9 8 0 4 0 0 

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

4 1 0 1 F 3 . 9 7 0 0 2 0 . 8 3 0 3 8 5 C0 0 0 

4 4 0 1 F 3 o 0 9 0 0 1 6 . 5 7 0 2 8 8 6 0 0 3 16 

4 4 0 1 F 3 . 0 9 0 0 1 6 .  5 6 0 2 3 9 4 0 0 0 

4 4 1 1 F 2 .  1 3 0 0 1 5 .  70. 0 6 9 3 2 0 0 0 

4 7 0 1 F 2 . 4 6 0 0 1 3 .  1 5 0 22 7 4 0 0 2 6 2 

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

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

5 3 10 F 0 . 0 1 3 . 2 5 3 1 0 0 0 1 0 0 0 1 0 0 0 5 3 0 0 

54 11 F 0 . 0 1 3 . 2 7 5 1 0 0 0 i OOO 1 3 3 0 5 4 0 0 

5 5 1 4 F 0 . 0 1 2 . 3 0 0 1 0 0 0 1 0 0 0 1 0 0 0 5 5 0 0 

2 9 51 F 0 . 0 0 . 0 6 6 0 1 0 2 7 1 0 2 7 1 0 2 7 2 9 . 0 0 

2 9 1 2 5 3 F 0 . 0 1 3 . 0 0 0 1 0 0 8 7 2 6 1 1 1 7 12 5 3 1 3 0 12 



6 7 

F I L E CH8 6 PE WC O S Al  CMS N SC / CG UF PB R3 1 PUT R5 0 1 f  SL U3 1 2 1 3 / 1 1 / 3 5 

51 .  30 F 0 . 0 1 1 . 7 2 7 1 0 0 0 I GOO I  0 0 0 5 1 0 0 
51 31 F 0 . 0 1 1 . 6 3 7 1 0 UO 1 0 0 0 1 J OO 5 1 0 0 

52 32 F 0 . 0 1 1 . 7 2 7 1 0 0 0 1 C GO 13 30 5 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0 0 

52 . '  33 F 0 . 0 1 1 . 7 2 7 1 0 0 0 1 OOu 1 J OO 5 2 0 0 

5 0 52 F 0 . 0 0 . 0 6 6 0 102 7 1 02 7 1 J2 7 5 0 0 0 
5 0 1 2 5 3 F 0 . 0 1 3 . 0 0 0 1 0 0 8 7 2 6 1 1 1 7 125 3 1 3 0 12 

53 56 F 0 . 0 - 0 . 2 2 9 1 0 0 0 l OGO 1 0 0 0 5 3 0 0 

5 4 57 F 0 . 0 - 0 . 9 4 1 1 0 0 0 I GOO 1 0 0 0 5 4 0 0 

100 1 4 0 T 3„ 2 2 0 0 2 .  1 4 0 0 2 2 2 0 2 0 1 2 4 7 0 

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

1 0 1 1 0 3 F 0 . 0 7 3 . 1 0 0 9 8 9 8 6 0 1 0 5 0 1 0 3 3 3 39 

10 1 1 0 3 F 0 . 0 7 2 . 5 0 0 9 8 9 8 6 0 1 3 6 0 1 0 3 3 3 39 

101 1 0 3 F 0 . 0 7 3 . 5 0 0 9 8 9 8 6 0 1 3 6 0 10 3 3 3 3 9 

1 0 1 H I  F 1 . 6 4 0 0 8 . 3 6 0 0 1 5 6 4 0 25 3 0 

10 1 1 1 1 F 1 . 6 4 0 0 3 . 3 6 0 0 1 5 6 4 0 2 6 3 0 

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

1 0 1 121 F 1 .  1 7 0 0 6 .  3 3 0 0 1 1 0 2 0 0 3 

1 0 1 1 4 1 T 3 .  1 0 0 0 1 6 . 9 1 0 2 8 2 2 0 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 12 0 

101 2 2 2 F 3 . 3 6 0 0 1 7 .  7 1 0 3 2 0 6 0 0 0 

10 1 2 9 1 F 2 . 0 2 0 0 1 0 .  4 9 0 1 9 2 4 0 0 0 

1 0 1 2 9 1 F 2 . 0 1 0 0 1 0 .  5 0 0 1 91 6 0 0 0 

1 0 3 '  1 0 5 F 0 . 0 8 8 . 0 0 0 9 7 5 9 7 5 9 7 5 1 0 3 .  1 0 12 

10 3 1 0 5 F 0 . 0 8 8 . 0 0 0 9 7 5 9 75 9 7 5 13 3 1 0 12 

1 1 1 110 F 0 . 0 1 .  1 5 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 1 1 63 0 7 2 3 

1 1 1 1 1 3 F 0 . 0 1 3 . 3 0 0 1 0 3 1 7 2 6 1 1 17 1 1 3 1 0 0 1 2 0 

111 -  113 F 0 . 0 1 4 . 0 8 0 1 0 3 1 7 2 b 1 1 1 7 1 1 3 1 3 0 1 2 0 

1 1 1 1 1 3 F 0 . 0 1 4 . 2 3 0 1 0 3 1 7 2 6 11 17 1 1 3 1 3 0 1 2 0 

1 1 3 1 15 F 0 . 0 7 . 2 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 1 3 3 0 36 

1 1 3 1 1 5 F 0 . 0 7 .  2 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 1 3 3 0 36 

1 2 1 1 2 3 F 0 . 0 1 3 . 0 0 0 1 0 1 3 7 2 6 1 1 1 7 1 2 3 10 0 1 2 0 

1 2 1 1 2 3 F 0 . 0 1 3 . 0 0 0 1 0 1 3 7 2 6 11 17 1 2 3 1 0 0 1 2 3 

1 2 1 2 2 2 F 2 . 1 8 0 0 1 1 . 7 8 0 2 0 5 C0 0 0 

. 131 1 3 3 F 0 . 0 1 2 . 8 9 0 1 0 1 2 7 2 o 1 1 1 7 .  1 3 3 13 0 1 2 0 

1 3 1 1 3 3 F 0 . 0 1 2 . 7 1 0 1 0 1 2 7 2 6 1 1 1 7 13 3 13 0 120 

131 1 3 3 F 0 . 0 1 2 . 8 9 0 1 0 1 2 7 2 o 1 1 1 7 1 3 3 1 3 0 1 2 0 

1 3 1 141 T 0 . 5 3 0 0 2 . 7 1 0 0 4 9 60 0 1 7 2 

1 3 1 1 4 2 T 0 .  5 3 0 0 2 .  7 1 0 0 '  -  4 9 8 0 0 0 

1 4 1 1 4 0 F 0 . 0 1.  1 6 0 0 1 0 2 9 1 0 2 9 1 0 2 9 14 1 63 0 7 2 0 

1 4 2 1 4 0 F 0 . 0 1.  1 6 0 0 1 02 9 1 02 9 1 0 2 9 1 4 2 0 0 

1 4 2 1 4 0 F 0 . 0 1.  1 6 0 0 1 0 2 9 1 0 2 9 1 0 2 9 1 4 2 6 3 0 7 2 0 

1 4 1 152 F 0 . 2 5 0 0 1.  3 5 0 0 2 2 4 0 0 1 7 2 

141 1 9 1 F 0 .  5 8 0 0 3 .  0 9 0 0 5 3 C0 0 1 7 2 

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

1 4 1 2 0 1 F 1 .  2 9 0 0 6 .  6 9 0 0 1 2 1 2 0 0 1 7 2 

1 4 2 1 4 5 F 0 . 0 4 .  1 1 0 0 1 0 2 2 1 02 2 1 0 2 2 1 4 2 3 3 0 3 6 0 

1 4 2 1 5 2 F 0 .  2 5 0 0 1.  2 9 0 0 2 3 60 0 3 

1 4 2 181 T 0 .  1 3 0 0 0 .  7 0 Q0 1 2 7 0 0 0 

1 4 2 191 F 0 .  5 8 0 0 2 .  9 6 0 0 5 5 4 0 0 0 

1 4 2 2 0 1 '  F 1 . 2 9 0 0 6 . 6 9 0 0 1 2 1 4 0 0 0 

1 4 2 2 9 1 T 1. 08 0 0 5 .  6 5 0 0 1 0 3 6 0 0 0 

1 4 2 2 91 T 1 . 0 8 0 0 5 .  6 5 0 0 1 0 3 2 0 0 0 

1 5 2 156 F 0 . 0 1 3 . 2 0 0 1 0 2 1 8 5 3 1 0 4 3 1 5 6 1 0 0 1 2 0 

1 5 2 1 5 6 F 0 . 0 1 3 . 2 0 0 1 0 2 1 8 5 3 1 0 4 3 1 5 6 1 0 0 1 2 0 

i  f;  r > 1 F 0 . 0 1 5 . 2 5 5 1021.  8 5 3 1 0 4 3 1 5 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA C- 1 

1 0 0 1 2 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
A. P. 
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F I L E CH8 6 PE CACOS Al  CMS NSC/ C3 UF PB R3 1 PUT 3 5 0 1 + SL U3 1 2 1 3 / 1 1 / 8 5 

1 5 2 162 F C O 2 6 . 7 5 0 1 0 0 0 1 c o o 1 0 0 0 I  52 4 0 4R 
1 5 2 -  163 F 0 . 0 2 6 . 7 5 0 1 0 0 0 1 OuO 1 0 3 0 1 52 '+ 0 48 
1 5 2 1 75 F 0 . 0 1 4 . 6 2 0 1 0 2 5 1 02 5 1 0 2 5 1 5 2 3 0 96 
152 176 F 0 . 0 7 . 3 1 0 0 1 0 2 5 1 0 2 5 1 0 2 5 1 5 2 1 5 0 1 9 2 
152 1 7 7 F C O 7 . 3 1 0 0 1 0 2 5 1 02 5 1 0 2 5 1 5 2 1 6 0 1 9 2 
152 1 3 1 F 0 .  1 2 0 C0 .  5 9 0 0 1 0 5 0 0 3 
1 5 6 160 F 0 . 0 3 1 .  2 0 0 9 5 6 9 5 6 9 5 6 1 5 6 3 3 4 3 
1 5 6 1 6 4 F 0 . 0 1 2 4 8 0 1 0 0 0 1 0 0 0 1 3 0 0 1 5 6 5 6 
1 8 1 133 F 0 . 0 .  1 3 . 0 0 0 102 3 726 1 1 1 7 18 3 1 0 0 1 2 0 
1 8 1 1 8 3 F 0 . 0 1 3 . 0 0 0 102 3 7 2 6 1 1 1 7 18 3 1 3 0 1 2 0 
1 9 1 1 9 3 F 0 . 0 1 5 . 0 3 0 9 9 2 3 5 3 1 0 4 3 1 9 3 1 3 0 1 2 0 
1 9 1 1 9 3 F 0 . 0 1 5 . 2 4 5 9 9 2 8 5 3 1 0 4 3 1 9 3 1 3 0 1 2 0 
191 193 F 0 . 0 1 5 . 0 6 5 9 9 2 8 5 3 1 0 4 3 1 9 3 1 0 0 1 2 0 
1 9 1 1 9 3 F 0 . 0 1 4 . 9 6 0 9 9 2 8 5 3 1 0 4 3 1 9 3 1 3 0 1 2 0 
191 2 0 1 F 1 . 0 0 0 0 5 . 6 0 0 0 9 6 4 0 0 0 
1 9 3 1 9 5 F 0 . 0 6 .  3 7 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 9 3 3 0 36 
193 1 9 5 F 0 . 0 6 . 5 5 5 0 1 0 0 0 1 c o o 1 0 0 0 1 9 3 3 0 36 

1 9 3 195 F 0 . 0 6 . 3 3 5 0 1 0 0 0 1 0 0 0 1 0 3 0 19 3 3 0 36 
1 9 3 195 F 0 . 0 6 .  7 4 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 9 3 0 0 

2 0 1 2 0 3 F 0 . 0 1 3 . 7 7 0 1 0 2 6 7 2 6 1 1 1 7 2 0 3 13 0 120 

2 0 1 2 0 3 F 0 . 0 1 3 . 9 5 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 1 0 2 6 7 2 6 1 1 1 7 2 0 3 1 3 0 120 

2 0 1 2 1 1 F C. 9 4 0 C4 . 8 0 0 0 3 9 6 0 0 1 7 2 
20 1'  '  2 1 1 F C 9 4 0 G 4 .  SOOO 3 5 6 0 0 1 7 2 

2 0 1 2 2 2 F 1 . 8 1 0 0 9 . 7 0 0 0 1 6 6 8 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• • 0 2 1 4 
2 0 3 2 0 5 F 0 . 0 1 3 . 4 6 0 1 0 0 0 I  OOu 1 0 0 0 2 0 3 3 0 36 

2 0 3 2 0 5 F 0 . 0 1 3 . 4 5 0 1 0 0 0 1 0 0 0 1 J CO 2 0 3 3 0 36 

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

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

2 1 1 2 1 3 F 0 . 0 1 3 . 0 0 0 9 8 2 7 2 6 1 1 1 7 2 1 3 1 3 0 1 2 0 

2 1 3 2 1 5 F 0 . 0 7 .  1 8 5 0 1 0 0 0 1 0 0 0 1 0 0 0 21 3 3 0 36 

2 1 3 2 16 F C O - 1 3 . 4 0 5 3 0 36 

2 2 2 2 2 6 F 0 . 0 1 3 . 3 0 0 1 0 3 1 8 5 3 1 0 4 3 2 2 6 1 3 0 123 

2 2 2 2 2 6 F C O 1 5 . 1 2 0 1 0 3 1 8 5 3 1 0 4 3 2 2 6 1 3 0 1 20 

2 2 2 2 3 6 .  F C O 1 6 . 1 0 0 1 0 0 0 1 0 0 0 1 0 0 0 2 2 2 5 5 66 

2 2 2 2 3 7 F C O 1 6 . 4 6 0 0 0 

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

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

2 3 6 2 25 F 0 . 0 1 2 . 9 3 0 1 0 0 0 1 0 0 0 1 3 0 0 2 3 6 5 0 60 

2 3 7 2 2 5 F C O 1 2 . 7 0 0 1 0 0 0 1 0 0 0 1 3 0 3 2 3 7 5 0 63 

2 2 5 2 5 2 F 1 0 . 2 9 0 2 9 . 5 1 0 7 7 4 0 0 76 

2 2 5 2 52 F 1 0 . 2 9 0 2 9 . 5 1 0 7 7 4 0 0 76 

2 2 6 2 32 F C O 6 .  3 7 0 0 1 0 0 0 1 0 0 0 1 0 0 0 2 2 6 3 0 36 

2 2 6 2 3 3 F C O 1 2 5 2 0 9 7 5 9 7 5 9 7 5 2 2 6 5 6 

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

2 2 6 2 3 3 F C O 6 5 . 9 0 0 9 7 5 9 7 5 9 7 5 .  2 2 6 10 12 

2 3 6 2 3 0 F 0 . 0 3 .  4 0 0 0 .  1 0 0 0 1 C0 0 1 0 0 0 2 3 6 2 2 26 

2 3 7 2 3 1 F 0 . 0 8 . 6 3 0 0 1 0 0 0 1 0 0 0 1 0 0 0 2 3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 2 2 26 

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

2 4 1 2 4 3 F C O 1 3 . 8 7 5 1 0 0 0 1 0 0 0 1 0 0 0 2 4 3 1 0 0 120 

2 4 1 2 4 3 F C O 1 3 . 0 5 0 1 0 0 0 1 0 0 0 1 0 0 0 2 4 3 1 0 0 1 2 0 

2 5 2 2 53 F 0 . 0 2 5 . 3 3 0 1 0 1 5 9 3 3 1 1 4 0 2 5 3 ' +5 54 

2 5 2 2 62 F 4 . 4 7 0 0 1 4 . 5 4 0 3 4 4 0 0 1 19 

2 5 3 2 5 5 F C O 1 2 7 4 0 1 0 0 0 1 0 0 0 1 3 3 0 2 5 3 5- 6 

2 5 3 

2 6 2 

2 5 5 

2 6 5 

F 

F 
0 . 0 1 2 7 4 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
D - D A A A 7 H 

1 0 0 0 1 0 0 0 
1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r \zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA rx t  

1 0 0 0 •  2 5 3 5 6 
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F I L E CH3 6 PE CADOS \  1 CMS : JSC/ CG UF PB R3 1 PUT 8 5 0 1 *  SL U3 1 2 1 3 / 1 1 / 8 5 

2 o2 2 72 F 3 .  1 3 C0 1 0 . 1 8 0 2 4 0 0 0 1 19 

2 6 5 2 6 3 F 0 . 0 7 . 8 8 0 0 1 0 0 0 1 OuO 1 0 0 0 2 6 5 3 3 39 

2 6 3 2 6 6 F 0 . 0 1 2 4 3 0 1 0 0 0 1 0 0 0 1 0 0 0 2 6 3 5 6 

2 6 3 2 6 6 F 0 . 0 12 5 2 0 1 0 0 0 1 0 0 0 1 0 C0 2 6 3 5 6 

2 7 2 2 7 5 F 0 . 0 1 3 1 1 6 1 0 0 0 1 0 0 0 1 0 0 0 27 2 2 0 24 

2 7 2 2 3 2 F 4 . 0 3 0 0 1 3 . 0 9 0 31 CO 0 1 19 

2 7 5 2 7 3 F 0 . 0 7 2 . 0 0 0 1 0 0 0 1 u o o 1 0 C0 2 7 5 1 2 14 

23 I  2 3 2 F 0 . 0 U . 8 G0 1 0 1 0 7 2 6 1 1 1 7 2 3 2 1 3 0 1 2 0 

2a l  4 4 1 F 1 .  1 4 0 C6 .  3 8 0 0 1 0 5 6 0 0 0 

2 3 2 2 3 5 F 0 . 0 3 3 . 5 50 1 0 0 ^ 9 0 4 1 1 0 4 23 5 3 9 4 7 

2 0 5 2 3 3 F 0 . 0 1 9 . 2 2 0 1 0 0 0 1 0 0 0 1 3 3 0 2 3 5 3 3 39 

2 9 1 2 9 3 F 0 . 0 1 3 . 0 0 0 1 0 1 3 7 2 6 1 1 1 7 2 9 3 13 0 1 2 0 

2 9 1 2 93 F 0 . 0 1 3 . 0 0 0 1 0 1 3 7 2 6 1 1 1 7 2 9 3 10 0 1 2 0 

4 0 1 4 0 3 F 0 . 0 3 6 . 6 9 7 1 0 3 0 9 0 0 1 1 0 0 40 3 3 9 4 7 

4 0 1 4 0 3 F 0 . 0 3 6 . 9 6 7 1 0 3 0 9 0 0 1 1 0 0 4 3 3 3 9 4 7 

4 0 1 4 0 3 F 0 . 0 3 7 . 6 4 0 1 0 3 0 9 0 0 1 1 0 0 4 0 3 3 9 4 7 

4 0 1 4 0 3 F 0 . 0 3 7 . 6 4 0 1 0 3 0 9 0 0 1 1 3 0 4 0 3 3 9 4 7 

4 0 1 4 1 1 F 1 . 5 4 0 0 8 . 0 8 0 0 1 4 4 6 0 0 2 2 3 

4 0 1 4 1 1 F 1 . 5 4 0 0 8 . 2 4 0 0 1 4 1 80 0 2 5 4 

4 0 1 4 1 1 F 1 . 5 4 0 0 8 . 2 4 0 0 1 4 1 £C 0 3 0 5 

4 0 3 4 0 5 F 0 . 0 '  - 15 . 830 1 0 0 0 1 0 0 0 1 0 0 0 40 3 3 3 39 

4 0 3 4 05 F 0 . 0 1 5 . 8 3 0 1 0 0 0 1 0 0 0 1 0 0 0 4 0 3 0 0 

4 0 3 4 0 5 F 0 . 0 1 5 . 8 3 0 1 0 0 0 1 0 0 0 1 0 0 0 4 0 3 0 0 

4 0 3 4 0 5 F 0 . 0 1 5 . 8 3 0 1 0 0 0 I GOO 1 0 0 0 40 3'  0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA!  0  

4 0 3 4 06 F 0 . 0 1 2 6 4 0 1 0 0 0 1 0 0 0 1 0 0 0 43 3 5 6 

4 1 1 4 1 3 F 0 . 0 13- .  7 70 1 0 3 5 7 2 6 1 1 1 7 4 1 3 1 3 0 1 2 0 

4 1 1 -  4 1 3 F 0 . 0 1 3 . 7 7 0 1 0 3 5 7 2 6 1 1 1 7 4 1 3 1 0 0 1 2 0 

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

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

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

4 1 1 4 2 1 T 1. 9 100 1 4 .  6 5 0 5 3 7 6 0 0 0 

4 1 1 4 2 1 T 1 . 9 1 0 0 1 4 . 6 1 0 5 3 0 2 0 0 0 

4 1 1 6 2 1 F 2 .  5 2 0 0 1 4 .  1 7 0 2 4 54 0 0 0 

4 1 3 4 1 5 F 0 . 0 1 3 . 4 6 0 1 0 0 0 1 0 0 0 1 0 0 0 .  4 1 3 3 0 36 

4 1 3 4 1 5 F 0 . 0 1 3 . 4 6 0 1 0 0 0 1 0 0 0 1 3 3 0 ' 4 1 3 3 3 39 

4 1 3 4 1 6 F 0 . 0 1 3 3 2 0 9 95 8 7 7 1 0 7 2 4 1 6 5 6 

4 1 3 4 1 b F 0 . 0 1 3 3 2 0 .  9 9 5 8 7 7 1 J 7 2 4 1 6 5 6 

4 2 1 4 2 3 F 0 . 0 3 8 . 3 3 0 - 1 0 2 2 8 8 2 1 0 78 4 2 3 3 3 4 0 

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

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

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

4 2 1 4 5 2 F 3 .  2 0 0 0 1 6 . 4 3 0 3 1 2 C0 0 3 0 5 

4 2 1 4 5 2 F 3 . 2 0 0 0 1 6 . 4 3 0 3 1 2 0 0 0 3 0 5 

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

4 3 1 4 3 3 F 0 . 0 1 4 6 0 0 1 0 0 0 8 8 2 1 0 8 8 4 3 3 I  7 2 0 

4 3 1 4 3 3 F 0 . 0 1 4 6 0 0 1 0 0 0 8 8 2 1 0 8 8 4 3 3 I  7 2 0 

4 3 1 4 4 1 F 1 . 3 8 0 0 7 . 3 6 0 0 1 2 7 6 0 0 0 

4 4 1 4 4 3 F 0 . 0 .  1 3 . 5 Q0 1 0 0 0 7 2 o 1 1 1 7 4 4 3 1 0 0 1 2 0 

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

4 4 3 4 4 5 F 0 . 0 6 .  5 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 4 4 3 2 5 30 

4 4 3 4 4 5 F 0 . 0 6 . 5 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 4 4 3 0 0 

4 5 2 4 5 6 F 0 . 0 1 4 . 2 1 0 9 9 3 .  7 2 6 1 1 1 7 4 5 6 1 0 0 120 

4 5 2 4 5 6 F 0 . 0 1 4 . 2 3 1 9 9 3 7 2 6 1 1 1 7 4 5 6 1 3 0 120 

4 5 2 4 5 6 F 0 . 0 1 2 . 8 9 0 9 9 3 7 2 6 1 1 1 7 4 5 6 1 0 0 123 

4 5 6 F 0 . 0 1 4 . 1 6 4 9 9 3 7 2 6 1 1 1 7 4 5 6 1 0 0 1 2 0 
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F I L E CH8 6 PE CACOS Al  CMS NS 

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

4 5 2 4 7 1 F 0 .  1700 1.  1 6 0 0 3 8 3 0 

^ 5 2 4 3 1 F 3 . 9 3 0 0 2 1 . 2 4 0 3 7 1 0 0 

4 5 6 4 6 0 F 0 . 0 7 . 2 2 9 0 

4 5 6 4 6 0 F 0 . 0 7 .  1 9 5 0 

4 5 6 4 6 0 F 0 . 0 7 . 2 1 5 0 

4 5 6 
1

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

4 5 6 4zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 73 F 2 . 5 4 0 0 9 .  3 5 0 0 1 52 

4 7 1 4 73 .  F 0 . 0 1 2 . 8 9 0 

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

4 8 1 4 3 3 F 0 . 0 1 3 . 5 0 0 

4 8 1 4 8 3 F 0 . 0 1 3 . 5 0 0 

4 8 1 4 91 F 3 . 0 4 0 0 1 6 .  3 3 0 2 8 3 0 0 

4 8 3 4 3 5 F 0 . 0 6 .  5 0 0 0 

4 8 3 4 8 5 F 0 . 0 6 .  5 0 0 0 

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

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

4 9 1 5 0 1 F 2 . 3 1 0 0 1 5 . 0 3 0 2 6 0 S0 

49 3 4 9 5 F 0 . 0 1 0 . 7 8 3 

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

4 9 3 4 9 6 F 0 . 0 8 8 . 0 0 0 

5 0 1 5 0 3 F 0 . 0 3 3 . 2 9 0 

5 0 1 5 0 3 F 0 . 0 3 2 . 1 2 0 

5 0 1 5 0 4 F 0 . 0 1 2 . 9 3 0 

50 1 5 0 4 F 0 . 0 1 2 . 9 3 0 

5 0 1 5 11 '  F 3 . 5 9 0 0 1 9 . 2 4 0 3 3 7 6 0 

5 0 1 5 1 1 F 3 . 6 1 0 0 19' .  2 0 0 3 4 1 2 0 

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

5 0 3 5 0 5 F 0 . 0 1 3 . 2 0 0 

5 0 3 5 0 5 F 0 . 0 1 3 . 6 2 0 

5 1 1 5 1 0 F 0 . 0 2 .  8 6 0 0 

5 1 0 5 7 0 F 0 .  2 2 0 0 2 .  9 7 0 0 3 0 1 8 C0 

5 1 0 5 80 F 0 .  2 0 0 0 2 .  6 1 0 0 2 6 3 2 80 

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

511 5 1 3 F 0 . 0 3 6 . 9 2 0 

5 1 1 5 2 1 F 0 . 0 2 1 . 2 8 0 

5 1 1 5 2 2 F 0 . 0 2 1 . 2 8 0 

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

5 1 1 5 2 4 T 0 .  0 1 8 .  5 7 0 -

5 1 3 5 1 5 F 0 . 0 1 5 . 2 0 0 

5 1 3 5 1 5 F 0 . 0 1 5 . 2 0 0 

5 3 1 5 3 3 F 0 . 0 8 0 . 7 0 0 

5 3 1 5 3 3 F 0 . 0 8 0 . 7 0 0 

5 3 1 5 3 3 F 0 . 0 8 0 . 7 0 0 

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

5 3 3 5 3 5 F 0 . 0 4 6 . 7 0 0 

53 3 5 3 5 F 0 . 0 4 6 . 7 0 0 

5 3 3 5 3 5 F 0 . 0 4 6 . 7 0 0 

5 4 1 5 4 3 F 0 . 0 .  1 3 . 5 Q0 

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

5 4 1 5 5 1 •  F 1 . 9 3 0 0 1 0 .  2 7 0 1 7 6 6 0 

5 4 3 5 4 5 F 0 . 0 6 .  5 0 0 0 

5 4 3 5 4 5 F 0 . 0 6 .  5 0 0 0 

5 5 1 5 5 0 F 0 . 0 1 . 1 5 0 0 

5 5 1 5 5 0 F 0 . 0 1 . 1 5 0 0 

0 UFPt 3 R3 1 PUT 8 5 0 1 + SL U3 1 2 1 3 / 1 1 / 3 5 

0 0 

0 0 

0 0 

1 0 0 0 1 0 0 0 1 0 0 0 4 5 6 3 0 36 

1 0 0 0 1 0 0 0 1 J C0 4 5 6 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 4 5 6 0 0 

0 3 

0 0 

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

1 0 0 2 7 2 6 1 1 1 7 4 7 3 1 3 0 1 20 

1 0 1 5 7 2 6 1 1 1 7 43 3 1 0 0 1 2 0 

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

0 2 4 6 

1 0 0 0 1 0 0 0 10 0 0 48 3 3 3 4 0 

1 0 0 0 1 0 0 0 1 0 0 0 4 8 3 3 3 4 0 

1 0 1 1 8 3 3 1 1 2 7 49 3 3 3 3 9 

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

0 0 

1 0 0 0 1 0 0 0 1 0 0 0 49 3 1 2 14 

1 0 0 0 1 0 0 0 1 0 0 0 4 9 3 0 0 

9 7 5 9 75 9 7 5 49 3 1 0 12 

1 0 2 7 8 G7 1 0 9 2 5 0 3 3 3 3 9 

1 0 2 7 . 807 1 0 9 2 5 0 3 3 3 39 

1 0 1 8 7 2 6 1 1 1 7 5 0 4- 130 1 2 3 

1 0 1 3 7 2 6 1 1 1 7 5 0 4 13 0 1 2 0 

0 2 5 5 

0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0 

0 2 5 6 

1 0 0 0 1 0 0 0 1 0 0 0 5 0 3 3 3 39 

1 0 0 0 1 0 0 0 1 0 0 0 5 0 3 3 3 39 

9 7 6 9 7 6 9 7 6 51 1 3 0 0 3 6 0 

0 2 0 0 2 

0 0 

1 0 4 5 8 6 1 1 0 5 3 5 13 3 9 4 7 

1 0 4 5 8 6 1 1 0 5 3 - .  5 13 3 9 4 7 

1 0 2 5 1 0 2 5 1 0 2 5 51 1 5 0 72 

1 0 2 5 1 0 2 5 1 0 2 5 5 1 1 6 0 7 2 

1 0 2 5 1 0 2 5 1 0 2 5 51 1 7 0 8 4 

9 7 5 9 7 5 9 7 5 5 1 1 7 0 3 4 

1 0 0 0 1 0 0 0 1 0 0 0 5 1 3 2 6 31 

1 0 0 0 1 0 0 0 1 0 3 0 5 1 3 0 0 

1 0 3 1 82 9 1 1 2 1 5 3 3 3 4 4 1 

1 0 3 1 8 2 9 1 1 2 1 53 3 1 7 2 0 

1 0 3 1 8 2 9 1 1 2 1 53 3 0 0 

0 2 5 6 

1 0 0 0 1 0 0 0 1 0 0 0 5 3 3 1 2 15 

1 0 0 0 1 0 0 0 1 3 0 0 5 3 3 1 7 20 

1 0 0 0 1 0 0 0 1 0 0 0 5 3 3 0 0 

1 0 2 2 7 2 6 1 1 1 7 54 3 1 0 0 1 2 0 

1 0 2 2 72 6 1 1 17 5 4 3 1 0 0 1 2 0 

0 2 5 6 

1 0 0 0 1 0 0 0 1 3 0 0 54 3 6 7 

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

9 6 3 9 6 3 9 6 3 5 5 1 6 0 0 7 20 

9 6 3 9 6 3 9 6 3 5 5 I  60 0 7 20 
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F I L E CH8 6 PE CACOS Al  CMS NSC/ C3 UF PS R3 1 PUT B5 0 1 + SL U3 1 2 1 3 / 1 1 / 3 5 

7 1 3 716 F 0 . 0 1 3 6 6 0 9 7 5 9 7 5 9 7 5 7 1 3 5 6 
7 2 1 7 2 3 F 0 . 0 1 3 . 0 5 0 1 0 2 6 7 2 6 1 1 1 7 7 2 3 1 3 0 1 2 0 
7 2 1 7 2 3 F 0 . 0 1 4 . 1 9 5 1 0 2 6 7 2 6 1 1 1 7 72 3 1 3 0 1 2 0 
7 2 1 7 2 3 F 0 . 0 1 3 . 0 5 0 1 0 2 6 7 2 6 1 1 1 7 7 2 3 1 3 0 1 2 0 

72 3 725 F 0 . 0 7 . 1 9 6 0 3 0 3 6 
7 4 0 .  7 5 0 F 0 . 2 0 0 0 1.  8 8 0 0 1 9 4 9 6 0 0 1 2 4 7 
7 4 0 7 5 G F 0 .  1 5 0 0 1.  9 0 0 0 1 9 2 5 2 0 0 2 0 0 2 
7 5 2 7 5 0 F 0 . 0 1.  160 0 1 0 0 8 1 0 0 8 1 3 0 8 7 5 2 5 0 0 7 2 0 

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

7 5 2 7 5 0 T 0 . 0 I .  1 6 0 0 1 0 0 3 I  0 0 8 1 0 0 3 75 2 6 3 0 7 2 0 

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

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

7 5 2 7 5 6 F 0 . 0 1 3 . 0 0 0 1 0 1 5 7 2 o 1 1 1 7 7 5 6 1 0 0 1 2 0 

7 5 2 7 7 0 F 0 . 0 3 .  3 0 0 0 1 0 2 5 1 0 2 5 1 0 2 5 7 5 2 3 1 3 3 7 5 

7 5 2 782 T 0 . 4 6 0 0 2 . 4 6 0 0 4 2 6 0 0 2 12 

7 5 2 7 3 2 T 0 .  4 5 0 0 2 .  4 5 0 0 4 0 6 0 0 0 

7 5 2 802 F 0 . 2 0 0 0 1 .  6 4 0 0 4 9 C0 0 5 2 3 

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

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

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

7 5 2 , 8 41 F 0 . 3 4 0 0 2 . 7 0 0 0 9 3 C0 0 0 

7 5 2 ' 352 F 0 . 8 7 0 0 4 . 7 1 0 0 7 7 8 0 0 2 6 2 

7 5 2 8 8 1 F 1 . 5 4 0 0 7 . 8 4 0 0 1 4 7 C0 0 2 3 0 

7 5 2 9 7 1 F 0 . 0 7 0 0 0 .  9 0 0 0 4 1 2 0 -  0 0 

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

7 8 2 7 9 0 F 0 . 0 2 9 . 3 3 0 1 0 2 1 8 6 4 1 0 5 6 - 7 8 6 5 2 74 

70 2 7 9 1 F 0 . 0 2 9 . 6 0 0 1 0 2 0 8 b 4 1 0 5 6 - 7 8 6 6 2 7 4 

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

7 9 0 7 8 6 F 0 . 0 1 8 . 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 7 9 0 4 0 4 8 

7 9 1 7 8 6 F 0 . 0 1 3 . 0 7 0 1 0 0 0 1 0 0 0 1 0 0 0 79 1 4 0 4 8 

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

7 8 6 3 0 6 F 1 5 . 8 0 0 4 6 . 5 8 0 8 2 0 0 53 

3 0 2 8 06 F 0 . 0 1 5 . 2 9 0 1 0 2 1 8 5 5 1 0 4 5 6 0 6 1 3 0 1 2 0 

8 0 2 3 0 6 F 0 . 0 1 4 . 1 4 0 1 0 2 1 8 5 5 1 0 4 5 8 0 6 1 3 0 1 2 0 

3 0 2 3 2 2 F 0 .  2 6 0 0 1 .  4 7 0 0 2 5 4 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA•  0 0 

30 2 8 4 1 F 0 .  2 0 0 0 1 .  6 4 0 0 4 8 80 0 0 

80 6 8 0 9 F 0 . 0 7 7 . 9 0 0 9 8 0 9 8 0 9 8 0 8 0 6 10 12 

8 0 6 8 0 9 F 0 . 0 7 3 . 3 0 0 9 8 0 9 8 0 9 8 0 3 0 6 10 12 

8 0 6 8 1 0 F 0 . 0 6 . 4 4 0 0 1 0 0 0 1 0 0 0 1 0 0 0 8 0 6 3 0 3 6 

8 0 6 8 1 1 F 0 . 0 6 . 6 1 0 0 1 0 0 0 I  0 0 0 1 0 0 0 8 0 6 3 0 3 6 

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

8 0 6 8 4 3 T 3 . 5 8 6 0 1 0 . 3 4 9 1 76 0 0 

8 0 9 8 1 5 F 0 . 0 5 4 . 0 0 0 1 5 18 

8 0 9 8 1 5 F 0 . 0 7 6 . 5 0 0 10 12 

8 2 2 8 2 6 F 0 . 0 1 3 . 0 0 0 1 0 2 4 7 2 6 1 1 1 7 8 2 6 1 0 0 1 2 2 

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

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

8 2 6 8 3 0 F 0 . 0 6 .  5 0 0 0 3 0 36 

8 2 6 8 3 0 F 0 . 0 6 .  5 0 0 0 3 0 36 

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

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

8 4 1 0 5 2 F 0 .  C3 0 0 0 .  6 0 0 0 1 8 C0 0 0 

8 4 3 8 4 5 F 0 . 0 6 .  5 0 0 0 3 0 3 6 

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

3 4 3 3 56 T 6 .  13 4 0 1 7 . 3 5 1 3 2 4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 0 0 
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F I L EzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA CH86PE DACOS Al  CMS NSC 

550 5 8 0 F 0 .  2 9 3 0 3 .  8 3 2 0 3 9 1 6 C0 

5 5 1 5 5 6 F 0 . 0 1 6 . 4 3 0 

5 5 1 5 5 7 F 0 . 0 1 6 . 4 3 0 

5 5 1 .  5 6 1 F 0 .  3 5 0 0 1.  8 6 0 0 32 CC 

5 5 1 "  5 6 1 F 0 .  3 5 8 0 1.  8 6 0 0 3 1 5 0 

5 6 1 5 6 3 F 0 . 0 3 3 . 4 4 0 

5 6 1 5 6 3 F 0 . 0 3 3 . 1 4 0 

561 5 6 4 F 9 . 0 1 2 . 8 5 0 

561 5 64 F 0 . 0 1 2 . 8 5 0 

5 6 3 5 6 5 F 0 . 0 1 3 . 0 5 0 

5 6 3 5 6 5 F 0 . 0 1 3 . 0 5 0 

571 5 70 T 0 . 0 2 .  8 6 0 0 

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

5 7 1 5 7 3 F 0 . 0 1 3 . 0 0 0 

5 7 1 5 73 F 0 . 0 1 3 . 0 0 0 

5 8 0 5 8 8 F 0 . 0 2 .  4 3 0 0 

5 0 0 5 9 0 F 0 . 3 5 0 0 4 . 7 7 0 0 5 0 2 3 4 0 

5 8 1 5 8 2 F 0 . 0 0 . 1 2 0 0 

5 8 1 5 8 8 F 0 . 0 0 . 4 3 0 0 

5 3 1 5 3 9 F 0 . 0 1 3 . 8 0 0 

5 8 6 5 8 2 F 0 . 0 3 .  2 6 0 0 

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

J 5 8 3 5 3 9 F O. O - 0 . 2 6 0 

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

5 8 5 5 88 F 0 . 0 1 1 . 2 3 0 

5 9 1 5 9 0 F 0 . 0 2 . 8 7 0 0 

5 9 0 1 4 0 0 F Oc 18 50 2 .  3 5 6 0 2 3 5 5 3 0 

5 9 1 5 93 F 0 . 0 1 3 . 2 0 0 

5 9 1 5 9 3 F 0 . 0 1 3 . 2 0 0 

5 9 1 5 9 3 F 0 . 0 1 3 . 2 0 0 

5 9 1 5 9 6 F 0 . 0 0 . 1 2 0 0 

5 9 1 5 9 9 F 0 . 0 0 . 1 2 0 0 

- 591 6 0 1 F 1 . 4 6 0 0 8 . 2 4 0 0 1 4 2 C0 

5 9 2 5 9 9 F 0 . 0 3 . 3 6 0 0 

5 9 3 5 9 5 F 0 .  0 8 .  2 7 0 0 

5 9 3 5 9 5 F 0 . 0 8 .  2 7 0 0 

5 9 3 5 9 5 F 0 . 0 8 .  2 7 0 0 

5 9 6 5 9 8 F 0 . 0 3 . 3 6 0 0 

5 9 7 ' 598 F 0 . 0 3 . 2 6 0 0 

6 0 1 6 0 3 F 0 . 0 4 7 . 4 0 0 

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

6 2 1 6 2 3 F 0 . 0 -  1 3 . 5 0 0 

6 2 1 623"  F 0 . 0 1 3 . 5 0 0 

6 2 3 6 2 5 F 0 . 0 6 .  5 0 0 0 

6 2 3 6 2 5 F 0 . 0 6 . 5 0 0 0 

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

7 0 1 7 8 2 F 3 . 6 1 0 0 1 9 . 3 3 0 3 3 8 8 0 

7 1 1 7 1 3 F 0 . 0 3 7 . 7 3 0 

7 1 1 '  7 1 3 F 0 . 0 3 5 .  6 3 0 

7 1 1 7 1 3 F 0 . 0 1 5 . 2 5 5 

7 1 1 7 2 1 F 0 . 7 9 0 0 4 . 0 4 0 * 0 75 80 

7 1 1 7 2 1 F 0 . 7 9 0 0 4 . 0 4 0 0 7 5 6 0 

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

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

7 1 3 7 1 6 F 0 . 0 1 3 6 6 0 

3 UFPI 3 R3 1 PUT 8 5 0 1 + SL U3 1 2 1 3 / 1 1 / 3 5 

0 3 
1 0 0 0 1 0 0 0 1 0 0 0 5 5 1 6 3 75 

1 0 0 0 1 0 0 0 1 3 3 3 5 5 1 5 3 75 

0 2 5 6 

0 0 

9 8 1 7 8 2 1 0 6 0 5 6 3 3 3 39 

9 8 1 7 8 2 1 3 5 0 56 3 3 3 39 

1 0 0 2 7 2 6 1 1 1 7 5 6 4 1 0 0 1 2 0 

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

1 0 0 0 1 0 0 0 1 3 3 0 5 6 3 3 3 39 

1 0 0 0 1 0 0 0 1 0 0 0 56 3 3 3 39 

9 6 3 9 6 3 9 t 3 57 1 0 0 

0 2 3 0 2 

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

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

1 0 2 6 1 0 2 6 1 0 2 6 5 8 0 3 0 0 0 

0 3 

1 0 5 0 1 0 5 0 1 0 5 0 58 1 2 3 0 0 

9 7 8 9 7 8 9 7 8 5 8 1 3 0 0 0 

1 0 1 9 8 5 0 1 1 5 0 - 5 8 3 1 0 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 5 8 6 13 0 0 

1 0 0 0 1 0 0 0 1 3 00 58 7 1 0 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 5 8 3 1 3 0 0 

1 0 0 0 1 0 0 0 1 J OO 5 8 4 0 0 

1 0 0 0 1 0 0 0 1 3 0 0 - 58 5 1 5 0 

9 7 8 9 7 8 9 7 8 5 9 1 33 0 3 6 0 

0 0 

I  01 9 9 0 0 1 I CO 5 9 3 13 0 1 2 0 

1 0 1 9 9 0 0 1 1 00 5 9 3 0 0 

1 0 1 9 9 0 0 1 1 0 0 5 9 3 0 0 

1 0 5 0 1 0 5 0 1 0 5 3 5 9 1 2 3 0 0 

1 0 5 0 1 0 5 0 1 0 5 0 5 9 1 0 3 

0 0 

1 0 0 0 1 0 0 0 1 3 3 0 5 9 2 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 5 9 3 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 5 9 3 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 5 9 3 0 0 

1 0 0 0 1 0 0 0 1 0 0 0 5 9 6 1 0 0 0 

1 0 0 0 1 0 00 1 0 0 0 5 9 7 13 0 0 

1 0 1 8 9 0 0 11 0 0 6 0 3 0 0 

0 0 

1 0 3 4 7 2 6 1 1 1 7 6 2 3 1 0 0 1 2 0 

1 0 3 4 7 2 o 1 1 1 7 6 2 3 10 0 1 2 0 

0 0 

0 0 

0 1 6 7 

0 2 12 

9 9 0 6 4 0 1 J 2 5 7 1 3 3 0 36 

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

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

0 2 3 0 

0 2 3 0 

0 1 6 7 

3 0 36 

9 7 5 9 7 5 9 7 5 7 1 3 5 6 
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:

I L E CI I 06PE CACOS Al  CMS NSC/ CG UF P8 R3 1 P UT 8 5 0 1 *  SL U3 1 2 1 3 / 1 1 / 3 5 

8 52 3 5 6 F 0 . 0 1 3 . 1 9 0 9 3 2 8 5 3 1 0 4 3 8 5 6 1 3 0 1 2 0 
8 5 2 8 5 6 F 0 . 0 1 3 . 2 0 0 9 3 2 8 5 3 1 0 4 3 8 5 6 1 0 0 1 2 0 
8 5 2 3 6 4 F 0 . 0 5 3 . 5 0 0 9 3 3 9 3 3 9 3 3 3 52 4 0 48 
6 5 2 3 6 5 F 0 . 0 4 9 . 7 30 9 3 3 93 3 9 3 3 8 52 4 0 43 

8 5 6 .  8 6 3 F 0 . 0 3 6 . 3 0 0 1 0 5 0 1 0 5 0 1 U5 0 8 5 6 3 3 39 

3 8 1 3 3 3 F 0 . 0 1 4 . 2 0 0 9 7 2 7 2 6 1 1 1 7 8 8 3 1 0 0 1 2 0 
8 8 1 8 3 3 F 0 . 0 1 4 . 2 0 0 9 7 2 7 2 6 1 1 1 7 8 8 3 10 0 1 2 0 

8 8 1 9 0 2 F 3 . 3 7 0 0 2 0 . 9 1 0 3 6 4 2 0 0 1 6 7 
8 8 1 9 0 2 F 3 . 3 7 0 0 2 0 . 9 10 3 6 4 2 0 0 0 
8 8 3.  8 8 5 F 0 . 0 6 . 5 0 0 0 1 0 0 3 1 0 00 1 0 0 0 8 8 3 3 0 36 

8 8 3 8 8 6 F 0 . 0 3 . 2 7 0 0 3 0 36 

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

9 0 2 9 0 4 F 0 . 0 1 1 . 3 0 0 9 8 7 8 00 1 1 0 0 9 0 4 1 3 0 1 2 0 

9 0 2 9 0 4 F 0 . 0 1 1 . 8 0 0 9 8 7 8 00 1 I CO 9 0 4 1 3 0 1 2 0 

9 0 4 9 0 5 F 0 . 0 2 6 . 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 9 0 4 5 0 60 

9 0 4 9 1 0 F 0 . 0 1 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 9 0 4 2 0 2 4 

9 0 4 9 1 0 F 0 . 0 2 4 1 6 0 1 0 0 0 1 0 0 0 1 0 0 0 9 0 4 1 5 I P.  

9 0 4 9 3 2 F 6 . 9 4 0 0 1 1 . 0 4 0 2 1 5 0 0 0 

9 0 5 9 2 0 F 0 . 0 2 2 . 8 0 0 1 0 5 0 1 0 5 0 1 0 5 0 9 3 5 4 3 52 

9 3 2 9 4 2 F 9 . 4 4 0 0 1 4 . 9 3 0 2 1 5 0 0 1 0 0 

9 4 2 9 4 3 F 0 . 0 3 3 . 6 7 0 9 5 6 9 5 6 9 5 6 9 4 3 2 6 20 

9 4 3 9 4 5 F 0 . 0 7 5 . 5 7 0 1 0 0 0 1 0 0 0 1 0 0 0 9 4 3 3 10 

9 4 3 .  .  9 5 3 F 6 . 0 9 0 0 2 0 . 1 0 0 3 6 0 0 60 

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

1 2 53 1 2 5 5 F 0 . 0 1 2 8 6 0 9 7 5 9 7 5 9 7 5 1 2 5 3 5 6 

12 53 1 2 5 5 F 0 . 0 1 2 3 6 0 9 7 5 9 7 5 9 7 5 1 2 5 3 5 6 

1 2 9 4 1 3 0 6 T 0 .  0 5 .  5 0 0 0 0 0 

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

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

L2 9 7 1 3 0 7 T 0 .  0 5 .  5 0 0 0 0 0 

1 2 9 8 1 3 0 8 T 0 . 0 5 .  5 0 0 0 0 0 

1 2 9 9 13 03 T 0 . 0 '  5 .  5 0 0 0 0 0 

1 3 0 1 1 3 0 0 F 0 . 0 2 .  8 6 0 0 9 3 5 3 C0 12 3 3 1 3 0 1 3 3 0 3 6 0 

1 3 0 1 1 3 0 0 F 0 .  0 2 .  8 6 0 0 9 3 5 8 0 0 1 2 3 0 1 3 0 1 30 0 3 6 0 

1 3 0 3 1 3 0 6 F 0 . 0 0 .  2 0 0 0 1 0 2 5 1 0 2 5 1 3 2 5 1 3 0 0 3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo 

1 3 0 0 1 3 0 7 F 0 . 0 0 . 2 0 0 0 1 0 2 5 1 0 2 5 1 0 2 5 1 3 3 0 0 0 

1 3 0 0 13 03 F 0 . 0 0 . 2 0 0 0 1 0 2 5 1 02 5 1 0 2 5 1 3 0 0 0 0 

1 3 0 1 1 3 1 1 F 0 .  7 3 0 0 4 .  0 0 0 0 7 5 CO 0 2 3 0 

1 3 0 1 1 3 1 1 F 0 .  7 8 0 0 4 .  0 0 0 0 7 5 C0 0 2 3 0 

1 3 0 1 1 3 4 1 F 3 . 9 3 0 0 2 2 . 2 9 0 3 9 1 CO 0 0 

1 3 0 1 1 3 4 1 F 3 . 9 3 0 0 2 2 . 2 9 0 3 9 1 CO 0 0 

1 3 1 1 1 3 1 8 F 0 . 0 3 1 . 8 5 0 1 004 9 0 0 1 1 3 3 - 1 3 1 3 3 9 4 6 

1 3 1 1 13 13 F 0 . 0 3 1 .  8 5 0 I  0 0 4 9 0 0 1 1 0 3 - 1 3 13 3 9 4 6 

1 3 1 1 1 3 1 8 F 0 . 0 3 0 .  9 7 0 1 0 0 4 9 0 0 1 1 3 0 - 1 3 1 3 3 9 4 6 

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

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

1 3 1 8 1 3 1 3 F 0 . 0 2 5 . 6 5 0 1 0 0 0 1 0 0 0 1 3 3 0 1 3 1 8 3 3 39 

1 3 1 8 1 3 1 3 F 0 . 0 2 5 .  6 5 0 1 0 0 0 1 0 0 0 1 0 0 0 1 3 1 3 3 3 39 

1 3 1 8 1 3 1 3 T 0 . 0 2 5 . 0 2 0 '  1 0 0 0 1 0 0 0 1 3 0 0 1 3 1 8 0 0 

1 3 1 8 1 3 1 5 •  F 0 . 0 1 . 9 5 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 3 1 8 2 2 26 

1 3 1 8 1 3 1 5 F 0 . 0 1 .  9 5 0 0 1 0 0 0 1 0 0 0 10 0 0 13 18 2 2 26 

1 3 1 8 13 15 T 0 . 0 2 .  4 7 0 0 1 0 0 0 .  1 0 0 0 13 3 0 1 3 1 8 0 0 

1 3 2 1 1 3 3 1 F 1. 25 5 0 6 .  4 5 9 0 1 2 2 0 2 0 2 3 0 

1 3 2 1 1 3 3 1 F 1 . 2 5 5 0 6 .  4 5 9 0 1 2 2 C2 0 2 3 0 

1 3 3 1 1 3 3 3 F 0 . 0 6 1 . 0 5 0 1 01 8 9 00 1 1 3 0 •  1 3 3 3 3 3 39 
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F I L E CHS6 PE DACOS Al  CMS NSC/ CG UF PB R3 1 PUT 8 5 0 1 + SL U3 1 2 1 3 / 1 1 / 3 5 

1 3 3 1 1 3 33 F 0 . 0 6 1 . 0 5 0 1 01 8 ' 900 1 1 00 13 3 3 3 3 39 
1 3 3 1 1 3 3 3 F 0 . 0 5 3 . 8 50 I  01 3 9 0 0 1 1 0 0 1 3 3 3 3 3 39 
1 3 3 1 1 3 4 1 T 3 . 8 5 0 0 2 0 . 8 2 0 3 6 4 2 0 0 0 
1 3 4 1 1 3 4 2 F 0 . 0 1 1 . 1 1 0 1 0 1 3 3 5 2 1 0 9 8 1 3 4 2 5 5 66 
1 341 .  1 3 4 3 F 0 .  0 1 3 . 5 0 0 9 9 6 7 2 6 1 1 17 134 3 1 0 0 1 2 0 
1 3 4 1 1 3 4 3 F 0 . 0 1 3 .  5 0 0 9 9 6 7 2 6 1 1 1 7 1 3 4 3 1 3 0 1 2 0 
1 3 4 1 1 3 5 1 F 5 . 0 4 0 0 2 7 . 3 4 0 4 8 8 4 0 0 0 
1 3 4 3 1 3 4 5 F 0 . 0 6 .  5 0 0 0 1 0 0 0 1 0 0 0 1 0 0 3 1 3 4 3 0 0 
1 3 4 3 1 3 4 5 F 0 . 0 6 .  5 0 0 0 1 0 0 0 1 0 0 0 1 3 3 3 1 3 4 3 0 0 

13 51 1 3 5 2 F 0 . 0 1 1 . 1 1 0 1 0 0 0 8 5 2 1 0 9 3 1 3 5 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAc~" r  6 6 

1 3 5 1 1 3 5 2 F 0 . 0 1 1 . 1 1 0 1 0 0 0 8 5 2 13 98 1 3 5 2 5 5 66 
135 1 1 3 5 3 F 0 . 0 3 4 . 4 0 0 96 7 8 3 0 12 70 135 3 3 9 4 6 
1 3 5 1 1 3 5 3 F 0 . 0 3 4 . 4 0 0 9 6 7 8 8 0 1 2 7 3 1 3 5 3 3 9 47 

1 3 5 3 1 3 5 5 F 0 . 0 1 3 . 2 9 0 1 2 15 

1 4 0 0 1 4 0 8 F 0 . 0 .  4 . 4 1 0 0 1 1 0 0 1 1 0 0 1 100 1 4 0 0 3 0 0 3 3 0 

1 4 0 0 1 4 1 0 F 0 .  22 5 0 2 .  8 8 7 0 2 8 7 8 4 0 0 0 

1 4 0 1 1 4 0 2 F 0 . 0 3 7 .  1 2 0 1 02 3 8 5 0 1 3 5 0 - 1 4 0 3 0 0 

1 4 0 1 1 4 0 5 F 0 . 0 6 . 2 5 0 0 1 0 2 5 1 02 5 1 0 2 5 140 1 1 4 3 1 6 0 

1 4 0 1 14 08 F 0 . 0 - 0 . 7 7 0 1 0 6 0 1 0 6 0 1 3 6 3 140 1 0 0 

1 4 0 1 -  1 4 0 9 F 3 .  1 0 0 0 1 6 .  7 5 0 3 1 3 3 0 0 3 

1 4 0 2 1 4 0 3 F 0 .  0 - 0 .  7 6 0 0 0 

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

1 4 0 6 14 08 F 0 . 0 6 .  83 0 0 1 0 7 3 1 0 7 3 1 0 7 3 1 4 0 6 0 3 

1 4 1 0 1 4 1 8 •  F 0 . 0 1 1 . 9 5 0 1 0 5 0 1 05 0 1 3 5 3 1 4 1 0 13 0 1 10 

1 4 1 0 14 19 F 0 . 0 3 .  4 4 0 0 1 0 5 0 1 0 5 0 1 0 5 3 1 4 1 0 0 0 

1 4 1 0 1 4 2 0 F 0 , 0 3 .  4 4 0 0 1 0 5 0 1 0 5 0 1 05 0 1 4 1 0 0 3 

1 4 1 0 1 4 2 1 F 0 . 0 3 .  4 4 0 0 1 0 5 0 1 0 5 0 1 0 5 0 1 4 1 0 0 0 

1 4 1 0 1 4 2 5 F QoO 3 .  4 4 0 0 1 0 5 0 1 0 5 0 10 50 1 4 1 0 0 0 

1 4 1 0 1 4 2 6 F 0 . 0 3 .  4 4 0 0 1 0 5 0 1 0 5 0 1 3 5 3 1 4 1 0 0 0 

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

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

1 4 1 0 1 4 3 0 F 0 .  32 1 0 4 .  1 8 5 0 4 2 7 6 4 0 0 0 

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

1 4 1 3 1 4 1 4 F 0 . 0 2 8 . 2 0 0 1 02 8 8 5 0 1 350- 1 4 1 4 0 0 

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

1 4 1 8 1 4 1 3 F 0 . 0 - 0 . 1 5 0 1 0 0 0 1 0 0 0 1 0 3 0 1 4 1 8 0 0 

1 4 1 8 1 4 1 5 F 0 . 0 5 .  2 500 1 0 0 0 1 0 0 0 13 0 3 1 4 1 8 0 0 

1 4 3 0 1 4 3 8 F 0 . 0 L.  9200"  1 1 0 0 1 1 0 0 1 1 0 0 1 4 3 0 75 0 3 2 5 

1 4 3 0 1 4 3 8 F 0 . 0 1.  9 2 0 0 1 1 0 0 1 1 0 0 11 3 3 1 4 3 0 0 0 

1 4 3 1 1 4 3 2 F 0 . 0 3 7 .  1 2 0 0 0 

1 4 3 1 1 4 3 5 F 0 . 0 6 .  2 5 0 0 1 0 5 0 1 0 5 0 1 3 5 3 1 4 3 1 l b 0 176 

1 4 3 1 1 4 3 7 F 0 .  0 6 .  2 5 0 0 1 0 5 0 1 C5 0 1 3 5 0 1 4 3 1 0 0 

1 4 3 1 1 4 3 8 F 0 . 0 - 0 .  2 0 0 1 0 7 3 1 0 7 3 1 0 7 3 1 4 3 I  0 0 

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

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

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

1 4 3 1 1 4 8 0 F 0 . 0 1 5 . 4 5 0 1 0 0 0 1 0 0 0 1 3 3 3 1 4 3 1 0 0 

1 4 3 1 1 4 8 1 F 0 . 0 1 5 .  4 5 0 1 0 0 0 1 0 0 0 1 0 3 0 1 4 3 1 0 0 

1 4 3 1 14 82 F 0 . 0 1 5 .  4 5 0 1 0 0 0 1 0 0 0 1 0 0 0 1 4 3 1 0 0 

1 4 3 1 1 4 8 4 '  F 0 . 0 1 5 .  4 5 0 1 0 0 0 1 0 0 0 1 3 0 0 1 4 3 1 0 0 

1 4 3 1 1 4 8 5 F 0 . 0 1 5 . 4 5 0 1 0 0 0 1 0 0 0 1 3 3 3 1 4 3 1 0 0 

1 4 3 1 14 86 F 0 . 0 1 5 .  4 5 0 1 0 0 0 1 0 0 0 1 0 3 0 1 4 3 1 0 0 

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

1 4 3 2 1 4 3 3 F 0 .  0 - 0 .  7 6 0 
<-izyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a a n n zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

- 0 

0 

0 

0 
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F I L E CH8 6 PE DA CDS Al  CMS NSC/ C3 UFPB R3L PUT 8 5 0 1 + SL U3 1 2 1 3 / 1 1 / 3 5 

1 4 3 3 1 4 3 6 F 0 . 0 3 .  0 0 0 0 1 0 7 3 1 0 7 3 1 0 7 3 1 4 3 6 0 3 
1 4 3 8 1 4 3 6 F 0 .  0 3 .  0 0 0 0 1 0 7 3 1 0 7 3 1 0 7 3 1 4 3 6 0 0 
1 4 4 1 1 4 4 8 F 0 .  0 9 .  9 2 3 0 9 9 3 9 0 0 1 1 3 0 - 1 4 4 3 0 0 
1 4 4 1 1 4 4 3 F 0 . 0 9 . 9 2 3 0 9 9 3 9 0 0 1 1 0 0 - 1 4 4 3 0 0 
1 4 4 1 1 4 5 1 F 0 .  1840 1.  2 9 0 0 4 7 1 0 0 0 
1 4 4 1 1 4 5 1 F 0 .  1 8 4 0 1.  2 9 0 0 4 7 1 0 0 0 

1 4 4 3 1 4 4 8 F 0 . 0 - 0 . 6 1 0 1 0 0 0 1 0 0 0 1 3 3 0 1 4 4 3 9 0 1 5 0 
I  4 4 3 1 4 4 3 F 0 . 0 - 0 . 6 1 0 1 0 0 0 1 0 0 0 1 3 0 0 1 4 4 3 9 0 1 5 0 

1 44 5 1 4 4 3 F 0 . 0 8 .  01 0 0 1 0 0 0 1 0 0 0 1 0 3 0 1 4 4 5 3 0 50 

1 4 4 5 1 4 4 S F 0 . 0 3 . 0 1 0 0 1 0 0 0 1 0 0 0 1 3 3 0 144 5 3 0 50 

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

1 4 5 1 1 4 5 8 F 0 . 0 9 . 9 2 3 0 1 0 0 0 1 0 0 0 1 3 3 3 1 4 5 3 0 0 
1 4 5 1 1 4 6 1 F 0 .  1 4 8 0 1 .  0 4 1 0 3 5 79 0 0 
1 4 5 1 1 4 6 1 F 0 . 1 4 8 0 1 . 0 4 1 0 3 5 7 9 I  0 0 

1 4 5 3 1 4 5 8 T 0 .  0 - 0 .  6 1 0 0 0 

1 4 5 3 1 4 5 8 T 0 .  0 - 0 .  61 0 0 3 

1 4 5 5 1 4 5 8 T 0 . 0 8 .  0 1 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA0 0 

1 4 5 5 1 4 5 3 T 0 .  0 8 .  0 1 0 0 0 0 

1 4 6 1 1 4 6 8 F 0 .  0 9 .  9 2 3 0 •  0 0 

1 4 6 2 1 4 6 8 T 0 .  0 8 .  01 0 0 0 0 

1 4 6 8 1 4 7 3 F 0 . 0 - 0 .  6 1 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* 0 0 

9 9 9 9 -

D A D O S DE B A R R A 

5 

1 P . AF ONSO 500 1 0 0 0 - 3 0 .  C 0 .  0 - 6 7 0 3 .  3 

3 PAF BP -  1 2 30 1 0 2 0 - 3 0 .  0 0 .  0 0 .  0 3 C 0 

4 PAF BP - 2 2 30 1 0 2 0 - 3 0 .  C 0 .  0 0 . 0 0 .  0 

6 PAF 1 Gl  13 1 0 4 1 -  3 0 .  0 0 .  0 0 . 0 3 . 0 

7 1 PAF 1 G2 13 9 2 9 3 6 0 .  0- 4 4 .  8- 9 9 8 4 9 9 9 9 9 4 0 .  0 3 . 0 

8 1 PAF 1 G3 13 9 2 9 3 6 0 .  C- 4 6 .  1 - 9 9 9 9 0 . 0 4 0 .  0 0 .  0 

10 1 P A F 2A Gl  13 9 2 4 6 8 5 .  0- 4 8 .  7- 9 9 9 9 9 3 3 0 5 3 0 .  0 3 .  0 

11 1 PAF 2 A G2 13 9 2 4 6 3 0 .  0- 4 9 .  5 - 9 9 9 9 9 9 9 9 9 3 0 . 0 0 .  0 

12 1 PAF 2 A G3 13 9 2 4 7 8 8 .  0- 4 6 .  6 - 9 9 9 9 9 9 9 9 9 3 0 . 0 .  Oo O 

14 1 PAF 2 B G4 13 9 2 9 4 3 0 .  0- 5 6 .  7- 9 9 9 9 9 9 9 9 9 4 0 . 0 .  3 .  0 

15 1 PAF 2B G5 13 9 2 9 3 8 0 .  0- 6 0 .  3- 9 9 9 9 9 9 9 9 9 4 0 .  0 0 .  0 

16 1 PAF 2 B G6 13 9 2 9 4 8 5 .  0- 6 1 .  3 - 9 9 9 9 9 9 9 9 9 4 0 . 0 3 .  0 

18 1 PAF 3 Gl  13 ? 2 4 4 2 1 6- 9 3 .  6 - 9 9 9 9 9 9 9 9 9 3 0 . 0 3c 0 

19 PAF 3 G2 13 9 9 4 - 3 0 .  C 0 .  0 0 . 0 0 .  0 

20 1 PAF 3 G3 13 9 29 4 2 1 6 - 8 5 .  7- 9 9 9 9 9 9 9 9 9 4 0 . 0 0 . 0 

2 I  1 PAF 3 G4 13 9 2 9 4 2 1 6 - 3 4 .  5- 9 9 9 9 9 9 9 9 9 4 0 .  3 3 .  0 

2 3 2 PAF 4 Gl  13 1 0 5 0 0 2 5 1 1 0 3 0 .  0 0 .  0 

2 4 1 PA F 4 G2 13 1 0 5 0 2 4 1 0 1 2 1 - 9 9 9 9 9 9 9 9 9 24 0 . 0 0 .  0 

2 5 1 P AF 4 G3 18 1 0 5 0 2 4 1 0 1 2 1 - 9 9 9 9 9 9 9 9 9 2 5 0 . 0 3 .  0 

26 '  1 P AF 4 G4 18 1 0 3 0 2 4 1 0 4 2 .  3- 9 9 9 9 9 9 9 9 0 2 6 0 . 0 Oo 0 

2 7 1 PAF 4 G5 18 1 0 5 0 2 4 1 0 1 2 1 - 9 9 9 9 9 9 9 9 9 2 7 0 . 0 3 . 0 

2 8 P AF 4 G6 18 1 0 2 5 - 3 0 .  0 0 .  0 0 . 0 0 .  0 

29 M XT BP -  1 2 30 1 0 0 0 - 2 0 .  0 0 .  0 0 . 0 0 .  0 

3 0 1 MOXOT O Gl  13 9 2 4 5 H O - • 4 2 .  9- 9 9 9 9 9 9 9 9 9 3 0 . 0 0 .  0 

31 1 MOXOT O G 2 13 9 2 4 5 l l  0- • 4 3 .  1- 9 9 9 9 9 9 9 9 9 3 0 . 0 0 .  0 

3 2 MOXOT O G3 13 9 9 0 - - 3 0 .  0 0 .  0 0 . 0 • 3. 0 

33 1 MOXOT O G4 13 9 2 9 5 1 1 5 - • 4 0 . 2 - 9 9 9 9 9 9 9 9 9 4 0 . 0 3 . 0 

50 MXT BP - 2 2 30 1 0 0 0 - 3 0 .  0 0 .  0 0 .  0 

n.  n 
0 .  0 

n 
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F I L E CH8 6 PE DADOS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAM CMS NSC/ CG UFPB R3 1 PUT 3 5 0 1 + SL U3 1 2 1 3 / 1 1 / 3 5 

5 2 MXT 8 P- 2 F I C 1 0 0 0 - 3 0 .  0 0 .  0 

5 3 PAF 2 A Gl  F I C 1 0 0 0 0 0 .  C 0 .  0 

5 4 PAF 2 A G2 F I C 1 0 0 C 0 0 .  0 0 .  0 

55 PAF 2 3 G4 F I C 1 0 0 0 - 1 0 .  C 0 .  0 

56 PAF 2 A Gl  133 100 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAc 0 .  c 0 .  0 

5 7 PAF 2 A G2 133 1 0 0 2 0 0 .  0 0 .  0 

1 0 0 ANGEL I M 5 0 0 1 0 3 0 -  1 0 0 .  0 0 . 0 

101 ANGEL I M 2 30 1 0 3 3 -  1 5 0 .  c 0 .  0 

1 0 3 ANGEL I M 69 1 0 0 0 - 2 3 0 .  c 0 .  0 

105 ANGEL I M 13 1 0 1 6 - 2 4 0 .  c 0 .  0 

110 RI D L ARG0 5 0 0 1 0 3 2 -  1 1 0 .  c 0 .  0 

111 1 R. L ARGO 2 3 0 1 0 3 0 -  14 0 .  G •  6 2 .  9-

113 R. L ARGO 6 9 1 0 0 0 - 2 0 0 .  0 0 . 0 

1 1 5 R. L AR GO 13 9 9 7 - 2 0 0 .  0 0 .  0 

1 2 1 S. CAET AN 2 30 1 0 2 0 - 2 0 0 .  c 0 .  0 

1 2 3 S. CAET AN 6 9 1 0 0 0 ~ 2 3 0 .  c 0 .  0 

131 P I RA PA MA 2 30 1 0 2 2 -  1 9 0 .  c 0 .  0 

133 PI R APAMA 69 1 0 0 0 - 2 2 0 .  0 0 .  0 

140 REG I FE I I  5 0 0 1 0 0 4 - 1 6 0 .  0 0 .  0 

1 4 1 REG J F 2 BP 1 2 3 0 1 0 0 0 -  1 8 0 .  c 0 .  0 

142 RE:  I F2 BP 2 2 3 0 .  1 0 0 0 - 1 8 0 .  0 0 .  0 

145 1 REG I FE I  I  CS 1 0 2 0 - 1 8 0 .  c 3 1 . 5 -

152 BOvJ J I  2 30 1 0 0 0 -  1 5 0 .  c 0 .  0 

156 BOM J I  6 9 1 0 0 0 - 2 3 0 .  c 0 .  0 

160 BOM J I - T 13 1 0 5 9 - 2 4 0 .  c 0 .  0 

1 6 1 1 BPNJ I 0 4 T 7 13 1 0 0 C - - 2 0 0 .  0 5 .  52 

1 6 2 1 BOM J 1 0 4 T 6 13 1 0 2 0 - 2 0 0 .  G 4 .  0 3 

1 6 3 1 BOM J I 0 4 T5 13 1 0 2 0 - 2 0 0 .  c . 4 .  0 3 

1 6 4 BCN J I 5 MVA 13 9 9 5 - 2 3 0 .  0 0 .  0 

1 7 5 1 BOM J I G5 13 1 0 1 0 - 1 9 0 .  c 7. 20-

1 76 1 BOM J I  G1 G2 13 1 0 1 0 -  1 9 0 .  0 1 4 .  4 

1 7 7 BOM J I G3 G4 13 i o o o - 1 9 0 .  c 0 .  0 

181 VARZE' i  2 30 1 0 2 6 - 1 9 0 .  c 0 .  0 

1 8 3 VAR ZEA 69 1 0 0 0 - 2 3 0 .  c 0 .  0 

191 MI RUEI RA 2 30 1 0 1 4 - 2 0 0 .  0 0 . 0 

1 9 3 MI RUEI RA 69 1 0 0 0 - 2 6 0 .  0 0 .  0 

1 9 5 M I RUE I RA 13 9 9 5 - 2 6 0 .  c 0 .  0 

2 0 1 GO I  AN I N H A 230 10 1 3 - 2 3 0 .  G 0 .  0 

2 0 3 GO I  AN I NHA 69 1 0 0 0 - 2 6 0 .  0 0 .  0 

20 5 1 GDI  AN I NHA 13 1 0 1 0 - 2 6 0 .  0 1 3 . 9 

2 1 1 MUS SURE 2 30 9 9 5 - 2 5 0 .  c 0 .  0 

2 1 3 MUS SURE 6 9 1 0 0 0 - 2 5 0 .  c 0 .  0 

2 1 5 MUS SUP.  El  13 1 0 0 6 - 2 9 0 .  0 0 .  0 

2 1 6 MUS S URE 2 13 1 0 1 4 - 2 9 0 .  0 0 .  0 

2 2 2 C. GRANDE 2 30 1 0 0 0 - 2 7 0 .  c 0 .  0 

2 2 5 C. GRANDE 133 1 0 3 7 - 3 0 0 .  c 0 .  0 

2 2 6 C. GRANDE 69 1 0 0 C - 3 0 0 .  c. 0 .  0 

2 3 0 1 C. GRANDE 1 13 1 0 5 0 -  2 5 0 .  c 1 2 .  9 

2 3 1 C. GRANDE 2 13 1 0 3 1 - 2 9'  0 .  0 0 .  0 

2 3 2 C. GRANDE 3 13 9 9 6 - 3 C 0 .  0 0 .  0 

2 3 3 C. GRANDET 13 1 0 3 9 - 3 2 0 .  0 0 .  0 

2 3 6 C. GRANDE I F I C 1 0 0 0 - 2 5 0 .  0 0 .  0 

2 3 7 C. GRANDE 2 FJ C 1 0 0 0 - 2 5 0 .  0 0 .  0 

2 4 1 1 NAT AL 2 30 1 0 0 0 - 3 7 0 .  c 1 1 .  0 

2 4 3 1 NAT AL 6 9 1 0 0 0 - 4 1 0 .  0 1 2 . 5 

- 9 9 9 9 9 9 9 9 9 

9 9 9 5 9 9 9 9 9 

- 9 9 9 9 9 9 9 9 9 

- 9 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 9 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

- 9 9 9 9 9 9 9 9 9 

- 9 5 5 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 9 

9 5 9 9 9 9 9 9 9 

0 .  0 9 .  0 

0 .  0 3 .  0 

0 .  0 3 .  0 

0 . 0 3 .  0 

0 . 0 0 .  0 

0 . 0 3 . 0 

0 . 0 0 .  0 - 3 0 0 

0 .  0 3 . 0 

5 8 .  6 1 2 . 3 

3 .  9 0 1 .  90 

0 . 3 3 . 0 - 1 5 0 

1 1 1 1 5 6 99 .  9 

2 1 7 7 3 . 7 3 1. 6 

0 . 0 3 .  0 

0 .  3 3 .  0 

5 9 .  3 1 2 . 5 

0 .  0 0 . 0 

1 1 5 4 1 . 3 2 3 . 4 

0 .  0 0 .  0 - 2 0 0 

0 . 0 0 .  0 

0 . 0 0 . 0 

1 4 5 0 .  0 3 . 0 

3 3 .  0 2 3 . 0 

1 4 5 3 7 . 7 2 0 . 4 

9 .  7 0 5 .  30 1 0 . 3 

1 6 1 9 . 9 0 5 .  70 

1 6 2 9 . 9 0 5 .  70 

1 6 3 9 . 9 0 5 .  70 

0 .  0 3 . 0 

1 7 5 0 .  0 0 .  0 

1 7 6 0 . 0 0 .  0 

0 . 0 0 . 0 

0 . 0 0 . 0 

1 0 8 28 cO 2 0 .  4 

0 . 0 '  0 .  0 

29 1 1 15 6 1 . 2 

0 . 0 Oo O 

0 . 0 3 . 0 

8 9 .  9 3 4 . 5 3 3 . 1 

2 0 5 0 .  0 0 .  0 

0 . 0 0 .  0 

1 5 7 3 3 . 0 20 . 4 

0 .  0 3 . 0 1 3 . 3 

0 . 0 3 . 0 1 3 . 8 

0 .  0 3 .  0 

0 . 0 0 . 0 

5 7 .  5 19 .  1 2 0 .  4 

2 3 0 0 . 0 0 . 0 

0 . 0 3 . 0 

0 . 0 Oc 0 

1 4 .  2 3 .  90 1 3 . 3 

0 . 0 0 . 0 

0 . 0 3 .  0 

2 4 1 0 . 0 o . o - - 2 0 . 0 

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

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

u 
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F I L E CH8 6 PE DADOS Al  CMS NSC/ CG UF PB R3 1 PUT 3 5 0 1 + SL U3 1 ? 1 3 / 1 1 / 3 5 

2 52 S . CRUZ 138 1 0 1 2 - 3 3 0 .  0 0 .  0 0 . 0 3 .  0 - - 1 3 . 0 4 
2 5 3 S. CRUZ 6 9 1 0 0 0 - 3 5 0 .  C 0 .  0 0 . 3 0 - - 3 .  10 4 
2 5 5 S. CRUZ 13 100 2 - 3 3 0 .  C 0 .  0 9 .  10- - 3 .  93 4 
2 6 2 C. NOVOS 1 3 3 1 0 0 0 - 3 6 0 .  C 0 .  0 0 .  0 3 .  3 4 
2 6 3 C. NOV OS 69 1 0 0 0 - 4 1 0 .  0 0 . 0 9 . 6 0 4 .  63 4 
2 6 5 C . MOVOS 13 102 0 - 4 1 0 .  0 0 .  0 0 . 0 3 . 0 3 .  6 0 4 
2 6 6 C N ^ V OS - T 13 92 7 - 4 5 0 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA C 0 .  0 7 . 9 0 3 .  83 4 

2 7 2 S. MAT O S 138 1 0 0 0 - 3 7 0 .  c 0 .  0 0 . 0 3 . 3 4 

27 3 S . MAT OS 69 9 6 1 - 4 1 0 .  C 0 .  0 0 .  0 3 .  0 4 

2 7 5 S .  M M P S 13 1 0 0 0 - 4 1 0 .  0 0 . 0 5 . 0 0 2 .  53 4 

2 8 1 ACU 2 30 1 0 1 2 - 3 7 0 .  c 0 .  0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 0 . 0 3 .  0 4 

2 8 2 ACU 138 1 0 0 0 - 3 7 0 .  c 0 .  0 0 .  0 3 .  0 4 

2 3 3 ACU 69 9 9 1 - 4 2 0 .  C 0 .  0 15 .  8 4 .  00 4 

2 8 5 ACU 13 1 0 0 0 - 4 1 0 .  C 0 .  0 0 .  3 3 . 3 7 .  20 4 

2 9 1 RI B EI  RAH 2 30 1 0 2 9 - 1 8 0 .  c 0 .  0 0 .  3 3 . 3 4 

2 9 3 RI B EI R^ O 6 9 1 0 0 0 - 2 0 0 .  0 0 .  0 6 5 .  6 2 3 . 3 4 

4 0 1 B. NOME 2 3 0 1 0 3 5 -  14 0 .  0 0 .  0 0 . 3 3 .  3 5 

4 0 3 B. NOME 69 1 0 0 0 - 1 6 0 .  c 0 .  0 3 5 .  2 6 .  50 5 

4 0 5 B. NOME 13 9 9 8 - 1 6 0 .  0 0 . 0 0 . 0 3 o 3 5 

4 0 6 B. NOME T 13 9 9 5 -  1 7 0 .  0 0 .  0 1 .  30 3 .  20 5 

4 1 1 1 MI L AGRE S 2 3 0 1 0 4 0 - 1 9 0 .  0 - - 5 .  7 7 - 9 9 9 9 9 9 9 9 9 4 1 1 0 .  0 0 .  0 - - 3 3 . 3 5 

4 1 3 MI L AGRE S 69 1 0 0 0 - 2 1 0 .  0 0 .  0 6 0 .  2 3 . 3 0 2 0 .  4 5 

4 1 5 MI L AGRE S 13 1 0 0 0 - 2 1 0 .  c 0 .  0 0 .  0 0 .  0 5 

4 1 6 MI L AGR. T 13 1 3 0 0 - 2 3 0 .  0 0 .  0 4 . 3 0 3 .  70 5 

4 2 1 1 BAM ABU I U 2 30 1030- - 2 9 0 .  G - - 1 1 . 5 - 9 9 9 9 9 9 9 9 9 4 2 1 0 . 0 0 .  0 - 3 0 . 0 5 

4 2 3 . BANABU I U 69 1 0 0 0 - 3 2 0 .  c 0 .  0 2 7 . 6 3 .  70 5 

4 2 5 BAN A3 . T I P 13 1 0 0 0 - 3 4 0 .  0 0 .  0 0 . 6 0 3 .  10 5 

4 3 1 RUS S AS 2 30 1 0 1 9 - 3 4 0 .  0 0 .  0 0 . 0 3 . 3 5 

4 3 3 RUS S AS 69 1 0 0 0 - 4 2 0 .  0 0 .  0 1 9 .  4 2 .  60 5 

4 4 1 MOS SORO 2 30 1 0 1 0 - 3 7 0 .  c 0 . 0 0 . 0 0 .  0 5 

4 4 3 1 MOS SORO 69 1 0 0 0 - 3 9 0 .  0 - - 6 .  9 8 - 9 9 9 9 9 9 9 9 9 4 4 3 5 2 . 8 7 .  00 5 

4 4 5 MOS SORO 13 1 0 0 0 - 3 9 0 . 0 0 . 0 0 . 0 0 . 0 5 

4 5 2 1 FOR TA L EZ A 2 30 1 0 0 0 - 4 3 0 .  c 9 2 .  2 - 9 9 9 9 9 9 9 9 3 4 5 2 0 . 0 0 .  0 - 4 0 . 0 5 

4 5 6 FOR TAL EZA 69 1 0 0 0 - 4 8 0 .  c 0 .  0 29 8 1 25 8 1 . 2 5 

4 6 0 1 FOR T AL E Z ^ 13 1 0 0 0 - 4 8 0 .  c 2 0 .  0 2 0 . 0 2 0 . 0 4 6 0 0 . 0 0 . 0 2 1 . 6 5 

4 7 1 T AUAPE 2 3 0 9 9 9 - 4 3 0 .  0 0 .  0 0 .  3 3 . 3 5 

4 7 3 T AUAPE 6 9 1 0 0 0 - 4 8 .  0 .  G 0 .  0 1 3 6 5 7 . 2 6 1 . 2 5 

4 8 1 SOB PAL 2 30 9 9 2 - 3 9 0 .  G 0 .  0 0 . 0 3 .  3 - 2 0 .  0 6 

4 8 3 SOBRAL 69 1 0 0 0 - 4 1 0 .  G 0 .  0 7 1 . 6 23 . 9 2 0 . 4 6 

4 8 5 SOBRAL 13 1 0 0 6 - 4 1 0 .  0 0 .  0 0 . 0 3 . 0 7 .  20.  6 

4 9 1 1 PI R I P I RI  2 30 1 0 0 0 - 2 9 0 .  0 3 .  7 7 - 9 5 9 9 9 9 9 9 9 4 9 I  0 . 0 0 .  0 - 2 0 .  0 6 

4 9 3 P I R I P I R I  69 1 0 0 0 - 3 1 0 .  0 0 .  0 1 7 . 7 - - 0 .  30 6 

4 9 5 P I R I P I RI  13 1 0 0 4 - 3 1 0 .  0 0 . 0 0 . 0 0 . 0 7 .  20 6 

4 9 6 P H I P I  . T 13 1 0 2 5 - 3 3 0 .  0 0 .  0 4 .  10 0 .  0 6 

5 0 1 1 T E^ ESI NA 2 30 1 0 2 0 - 1 8 0 .  0 2 7 . 3 - 9 9 9 9 9 9 9 9 9 5 0 1 0 .  0 3c 0 - 3 0 . 0 6 

5 0 3 TER ES I NA 6 9 1 0 0 0 - 2 1 0 .  c 0 .  0 0 . 0 3 . 0 6 

5 0 4 T E^ ES1 N-  2 69 1 0 0 0 - 2 1 0 .  c 0 .  0 8 4 . 5 2 2 . 3 2 0 . 4 6 

5 0 5 TER ES I NA 13 1 0 0 3 - 2 3 0 .  0 0 .  0 4 0 .  6 1 2 . 0 1 8 .  3 6 

5 1 0 B. E S P E R.  5 0 0 1 0 6 2 -  1 0 .  0 0 .  0 0 . 0 0 .  0 - 3 0 9 6 

5 1 1 B. E S P E R.  2 30 1 0 5 2 - 4 0 .  0 0 .  0 0 . 0 0 .  0 - 2 0 . 0 6 

5 1 3 B. E S P E R.  1 69 1 0 0 0 - 5 0 .  c 0 .  0 1 3 .  8 - 5 .  50 6 

5 1 5 B. E S P E R.  1 13 1 0 0 0 - 6 0 .  0 0 .  0 1 . 7 0 0 .  30 6 

5 2 1 1 UBE Gl  13 1 0 0 0 2 5 7 .  0-- 2 . 1 2 - 9 9 9 9 9 9 9 9 9 5 2 1 0 . 0 0 .  0 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
«;? ? DBF G2 13 1 0 1 2 - 4 0 .  0 0 .  0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 0 . 0 3 . 0 6 

n. n o . o 6 
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F I L E CH8 6 PE DADOS Al  CMS NSC/ CG UF PB R3 1 PUT 8 5 0 1 + SL U3 1 2 L3 / L1 . / 3 5 

5 2 4 1 UBE G4 13 1 0 0 0 - 4 0 .  C 0 .  0 0 . 0 3 . 3 5 2 4 0 . 0 3 . 0 6 
5 3 1 PERI T CRO 2 3 0 1 0 3 1 - 1 7 0 .  0 0 .  0 0 .  0 3 . 0 - 13 . 3 7 
5 3 3 PERI T ORO 69 1 0 0 0 - 2 1 0 .  0 0 . 0 2 5 . 6 3 . 4 1 1 0 .  2 7 

5 3 5 PE} I T ORO 13 9 9 9 - 2 2 0 .  0 0 .  0 2 . 4 9 3 . 8 2 7 
5 4 1 1 MI RANDA 2 3 0 1 0 3 0 - 1 5 0 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA c 3 3 .  5- 9 9 9 9 9 9 9 9 9 5 4 1 0 . 3 3 . 0 - 20 . 0 7 

5 4 3 MI RANDA 69 1 0 0 0 -  1 7 0 .  0 0 .  0 3 3 .  1 1 0 . 9 7 

5 4 5 MI RANDA 13 9 9 9 - 1 7 0 .  c 0 .  0 1 .  1 3 3 .  37 7 

5 5 3 S. L UI SI I  5 0 0 1 0 5 5 - 1 C 0 .  0 0 . 0 0 . 0 0 .  0 - 2 0 0 7 

5 5 1 1 S. L UI SI I  2 3 0 1 0 2 0 - 1 1 0 .  C 5 0 .  6 - 9 9 9 9 9 9 9 9 9 5 5 1 2 9 6 9 7 . 3 1 2 0 7 

5 5 6 1 S . L U I S I I G 1 13 10 50 -  1 1 0 .  C 1 9 .  1- 9 5 9 9 9 9 9 9 9 5 5 6 0 .  0 3 .  0 7 

5 5 7 S . L UI S I I G2 1 3 10 2 0 -  1 1 0 .  C 0 .  0 0 . 0 9 . 0 7 

5 6 1 .  S .  L U I  S I  2 30 1 0 1 4 - 1 2 0 .  C 0 .  0 0 . 3 3 .  0 7 

5 6 3 S . L UI S- 1 69 1 0 0 0 - 1 6 0 .  0- 0 .  0 0 . 0 3 .  0 7 

5 6 4 S . L UI S- 2 6 9 1 0 0 0 - 1 4 0 .  0 0 . 0 6 9 .  3 2 2 . 3 7 

5 6 5 S. L UI SI  1 3 9 9 4 - 1 8 0 .  0 0 .  0 4 9 .  9 2 3 . 4 1 4 .  4 7 

5 7 0 S. J . P I AUI 5 0 0 1 0 8 0 1 0 .  C 0 .  0 0 . 0 3 .  3 - 2 0 6 6 

5 7 1 S. J .  P I  A U I  2 30 1 0 0 0 1 0 .  0 0 .  0 0 .  0 0 . 3 6 

5 7 3 S. J . PI AU I  69 1 0 0 C C 0 .  C 0 .  0 3 2 .  5 4*  60 6 

5 8 0 P . DUT RA 5 0 0 1 0 0 0 0 0 . 0 0 .  0 0 .  0 0 .  0 - 5 0 0 8 

5 R1 PDUT RA 2 3 0 1 0 5 0 0 0 .  0 0 .  0 0 . 3 3 .  0 8 

5 3 2 FI C T - CS- PDU 9 7 2 c 0 .  C 0 .  0 0 . 3 0 . 0 8 

5 3 3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- PDUTR. '  — —  69 . 1000 - 1 0 .  0 0 .  0 6 . 6 6 2 .  1°  8 

5 3 4 PDUT RA2 -  1 3 . 3 1 0 0 0 - 1 0 .  0 0 .  0 0 . 0 3 . 0 3 

5 3 5 .  P DUT RA—  1 3 . 3 1 0 0 0 0 0 .  0 0 .  0 0 . 3 3 .  0 8 

5 8 6 1 P DUT RA— CS 1 98 0 0 0 . 0 2 2 .  1- 9 9 5 9 9 9 9 9 9 5 8 6 0 .  0 3 .  3 3 

5 3 7 1 P DUT RA- - CS 2 9 8 0 0 0 .  0 2 2 .  1- 9 9 9 9 9 9 9 9 5 8 7 0 .  3 3 .  3 8 

5 8 8 PDU- F I C 1 1 0 4 2 0 0 .  c 0 .  0 0 . 0 3 . 0 8 

5 8 9 PDU- F I C 2 99 9 - 1 0 .  c 0 .  0 0 . 0 0 .  0 3 

5 9 0 I MP ERAT R. 5 0 0 1 0 4 5 12 0 .  0 0 .  0 0 . 3 3 . 0 - 3 9 8 8 

5 9 1 I MP ERAT R. 2 3 0 1 0 5 0 12 0 .  0 0 .  0 0 .  0 0 .  0 8 

5 9 2 1 I MPERAT CS- 3 9 9 0 1 2 0 .  0 1 5 .  4- 9 9 9 5 9 9 9 9 5 9 2 0 .  0 0 .  0 8 

5 9 3 I MP ERATR I Z 69 1 0 1 4 11 0 .  c 0 .  0 3 7 .  4 1 2 . 3 8 

5 9 5 I MP ERAT RI Z 1 3 100 9 1 1 0 .  0 0 .  0 0 . 0 3 . 0 8 

5 9 6 1 I MP- CS 1 9 9 0 12 0 .  c 1 4 .  9- 9 9 9 9 9 9 9 9 9 5 9 6 0 . 3 3 .  0 8 

5 9 7 1 I MP- CS 2 9 9 0 1 2 0 .  0 1 4 .  9- 9 9 9 9 9 9 9 9 5 9 7 0 . 3 3 .  0 8 

5 9 8 F I C T - CS-  I MP 9 8 5 12 0 .  0 0 .  0 0 . 0 0 .  0 3 

5 9 9 F I CT 2 - CS- I MP 9 8 5 1 2 0 .  0 0 .  0 0 . 0 3 . 0 8 

6 0 1 P . F RANCO- 2 30 1 0 3 6 1 1 0 .  G 0 .  0 0 . 3 3 .  0 8 

6 0 3 PFR f t . NCCl  6 9 1 0 0 0 1 0 . 0.  c 0 .  0 0 . 0 6 2 .  93 8 

6 2 1 COR EMA S 2 3 0 1 0 3 8 - 2 2 0 .  0 0 .  0 0 . 0 3 . 0 5 

6 2 3 COR EMAS 6 9 1 0 0 0 - 2 3 0 .  0 0 .  0 3 9 .  7 5 .  30 5 

6 2 5 COR EMAS 1 3 1 0 0 0 - 2 3 0 .  0 0 .  0 0 . 0 0 .  0 5 

7 0 1 C. OANT AS 2 30 1 0 2 8 -  1 1 0 .  c 0 .  0 0 . 0 3 . 0 3 

7 9 3 CAROL I NA— 6 9 9 6 9 5 0 .  c 0 .  0 5 . 9 1 1 .  94 3 

7 1 1 I T ABA I  AN A 2 30 1 0 0 7 -  1 7 0 .  0 0 .  0 0 . 0 0 .  0 3 

7 1 3 I T A BA I  AN A 69 1 0 0 0 - 2 1 0 .  c 0 .  0 8 1 . 2 2 4 . 9 2 0 .  4 3 

7 1 5 I TABA I  AN A 13 9 9 8 - 2 1 0 .  0 0 .  0 0 . 0 0 .  0 3 

7 1 6 I T ARAI . T 13 1 0 0 2 - 2 5 Oc c 0 .  0 9 . 3 0 2 .  30 3 

7 2 1 J AR DI M 2 30 1 0 0 6 - 2 0 0 .  c 0 .  0 2 1 . 5 1 3 . 4 3 

7 2 3 J AR DI M 6 9 1 0 0 0 - 2 3 0 .  c 0 .  0 14 0 1 8 . 7 6 1 . 2 3 

7 2 5 J A^ DI M 1 3 9 9 8 - 2 3 0 .  0 0 .  0 0 . 0 0 . 0 3 

7 4 0 OL I NDI NA 5 0 0 1 0 3 0 - 1 2 0 .  0 0 .  0 0 . 0 0 .  0 - 3 0 0 3 

7 5 0 CAM ACARI  5 0 0 1 0 1 7 - 1 5 0 .  0 0 .  0 .  0 . 0 0 .  0 - 1 0 0 3 

7 5 2 CAM ACAR I  2 3 0 1 0 0 0 - 2 2 0 .  C 0 .  0 1 4 4 6 9 . 9 3 

7 5 5 1 CAMACARI  CS 10 50 - 2 2 0 .  0 1 2 3 - 9 9 9 9 9 9 9 9 0 7 5 5 0 . 0 3 . 0 3 
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FzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i  L n CH8 6 PE-  DADOS Al  CMS NSC 

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

7 7 0 1 CA^ I ACARI G 13 1 0 5 0 - 2 2 0 .  0 

7 8 2 CAT U 2 30 1 0 1 8 - 2 2 0 .  G 

7 8 6 CAT U 6 9 1 0 0 0 - 2 8 0 .  C 

7 9 0 CAT U1 13 1 0 0 0 - 2 6 0 .  0 

791 CAT U2 13 1 0 0 0 - 2 6 0 .  0 

8 0 2 COT EG I PE 2 30 1 0 1 4 - 2 3 0 .  C 

. 806 COT EG I PE 69 1 0 0 0 - 2 5 0 .  c 

8 0 9 COT EG I P E 3 3 10 17 - 2 5 0 .  c 

8 1 0 COT EGI PE 1 13 9 9 9 - 2 5 0 .  c 

8 1 1 COT EGI PE 2 13 101 4 - 2 5 0 .  c 

3 1 5 COT EGI PE 6 . 6 1 0 1 7 - 2 5 0 .  0 

3 2 2 J ACARAC.  2 30 1 0 2 0 - 2 3 0 .  0 

8 2 6 J ACARACAN .  69 1 0 0 0 - 2 7 0 .  0 

8 3 0 J ACARACAN .  13 9 9 9 - 2 7 0 .  c 

8 4 1 P I T UACU 2 30 1 0 0 5 - 2 4 0 .  0 

8 4 3 P I T UACU 6 9 1 0 0 0 - 2 9 0 .  0 

8 4 5 P I T UACU 13 9 9 5 - 2 9 0 .  0 

8 5 2 MAT AT U 2 30 1 0 0 0 - 2 4 0 .  c 

8 56 MAT AT U 6 9 1 0 0 0 - 2 9 Oe C 

3 6 3 MAT AT U 1 1 1 . 9 9 5 2 - 2 9 0 .  c 

8 6 4 1 MAT AT U2 1 1 . 9 '  1 0 5 0 - 3 0 0 .  0 

865 1 MAT AT U3 1 1 . 9 1 0 5 0 - 2 8 0 . 0 

8 3 1 G. MANGAB.  2 30 9 9 6 - 2 8 0 .  c 

8 8 3 '  G. ^ ANGAB .  69 1 0 0 0 - 3 3 0 .  c 

885 G. ' 4 ANGA8 .  1 1 3 1 0 0 9 - 3 3 0 .  0 

3 3 6 G. MANG. 2 13 1 0 1 2 - 3 3 0 .  0 

9 0 2 1 FUN1 I L 2 3 0 1 0 0 0 - 3 8 0 .  0 

9 0 4 FUM I L 1 3 8 1 0 0 0 - 4 1 0 .  0 

9 0 5 FUN I L 1 1 5 1 0 5 0 - 3 7 0 .  0 

9 1 0 FUN I L 13 9 6 1 - 4 4 0 .  0 

9 2 0 1 FUN I L 6 . 9 1 0 3 0 - 3 3 3 0 .  0 

9 3 2 I P I  AU 1 3 8 9 8 3 - 4 1 0 .  0 

9 4 2 J EQUI E 1 3 8 9 8 1 - 4 1 0 .  0 

9 4 3 J E2 U I E 69 1 0 2 0 - 4 0 0 .  0 

9 4 5 J E3 UI E 13 9 5 7 - 4 5 0 .  c 

9 5 3 PEDR .'•  S 6 9 1 0 0 0 - 4 0 0 .  c 

9 5 5 1 P EDRAS 13 1 0 3 0 -  3 1 2 0 .  0 

9 7 1 CAM DEI AS 2 30 10 2 3 - 2 2 0 .  0 

1 2 5 3 Z EBU zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA69 , 100 0 - 4 0 .  c 

1 2 5 5 Z E3 U TI P 13 1 02 4 - 4 0 .  0 

1 2 9 4 1 S OBRAD.  Gl  1 0 5 0 10 1 75 

1 2 9 5 1 SO BRAD.  G2 1 0 5 0 10 1 75 

1 2 9 6 1 S OBRAD.  G3 10 5 0 9 1 75 

1 2 9 7 S OBRAD.  G4 1 0 5 0 4 0 .  0 

1 2 9 8 1 S OBRAD.  G5 1 0 5 0 10 175 

1 2 9 9 1 S OBRAD.  G6 1 0 5 0 10 1 75 

1 3 0 0 S OBRAD.  5 0 0 1 0 0 0 4 0 .  0 

1 3 0 1 S OBRAD.  2 30 1 0 2 0 •  2 0 .  0 

1 3 0 6 S OBRAD. 1 - F I C 1 0 5 0 .  5 0 .  C 

1 3 0 7 S 0 BRAD. 2 - FI C 1 0 5 0 4 0 .  C 

1 3 0 8 S 0 BRAD. 3 - F I C 1 0 5 0 5 0 .  0 

1 3 1 1 J UAZ EI RO 2 30 1 0 1 9 0 0 .  0 

1 3 1 3 JU<V Z EI RO 6 9 1 0 0 0 - 7 0 .  0 

1 3 1 5 J U<\ ZEI RO 13 1 0 0 4 - 3 0 .  0 

3 U F P 8 R 3 1 P U T 8 5 0 H S L U 3 1 2 1 3 / 1 1 / 3 5 

0 .  0 4 3 .  9 1 3 . 7 3 

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

0 .  0 7 6 .  0 3 3 . 6 3 

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

0 .  0 1 0 .  6 6 .  90 1 4 . 4 3 

0 .  0 0 .  0 3 .  0 1 4 . 2 3 

0 .  0 1 I S 5 2 . 8 3 

0 .  0 1 1 3 52 .  6 4 0 .  8 3 

0 .  0 1 . 1 2 3 .  56 3 

0 .  0 0 . 3 3 .  3 3 

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

0 .  0 0 .  3 3 .  3 3 

0 .  0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
\  

. 220 6 6 . 0 100 3 

0 .  0 
\  

I  15 3 3 . 3 4 0 .  8 3 

0 .  0 0 . 0 3 .  0 3 

0 .  0 0 . 3 3 . 0 3 

0 .  0 1 6 6 7 7 . 6 20 . 4 3 

0 .  0 0 .  0 3 .  0 3 

0 .  0 0 . 3 3 . 0 3 

0 .  0 •  1 4 6 46 . 3 2 0 . 4 3 

0 .  0 0 . 0 3 .  0 3 

5 .  3"8- 9 9 9 9 2 0 . 0 8 64 23 .  2 9 .  0 0 3 

3 .  3 7 - 9 9 9 9 2 0 . 0 8 6 5 17. .  0 3 .  00 3 

0 .  0 3 .  3 0 1 .  60- - 2 3 . 0 3 

0 .  0 12 3 5 9 .  5 3 

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

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

4 9 .  3 - 9 9 9 9 5 0 . 0 9 0 2 0 .  3 3 .  0 3 

0 .  0 1 6 3 3 1 . 6 3 

0 .  0 0 . 0 3 . 0 3 

0 .  0 7 . 4 0 5 .  00 3 

1 9 .  6- 99 5 9 9 9 9 99 9 20 0 .  0 3 .  0 3 

0 .  0 1 1 . 5 7 .  70 3 

0 .  0 0 . 0 3 . 0 3 

0 .  0 5 . 9 0 2o 60 3 

0 .  0 1 1 . 3 6 .  60 3 

0 .  0 0 . 0 0 . 0 3 

9 .  3 6 - 9 9 9 5 9 9 9 9 9 9 5 5 0 . 0 3 . 0 3 

0 .  0 0 .  0 3 .  0 3 

0 .  0 5 1 . 0 1 5 . 1 2 

0 .  0 0 . 0 9 .  0 2 

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

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

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

0 .  0 0 .  3 0 .  0 2 

7 .  3 7 - 9 9 9 9 9 9 9 5 9 1 2 9P 0 .  0 0 .  0 2 

7 .  3 7- 9 9 9 9 9 9 9 9 9 1 2 9 9 0 . 0 3 .  0 2 

0 .  0 0 . 0 3 . 0 - 3 5 0 2 

0 .  0 1 0 .  1 4 .  90 2 

0 .  0 •  0 .  0 3 . 0 2 

0 .  0 0 . 0 0 .  0 •  2 

0 .  0 0 . 0 0 . 0 2 

0 .  0 0 . 0 •  3 . 0 2 

0 .  0 7 7 .  3 2 7 . 3 2 5 . 4 2 

0 .  0 p .  0 0 .  0 2 
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F I LE CH0 6 PE- DA DO S Al  CMS NSC/ CG UF PB R3 1 P U T B 5 0 U S LU 31? 1 3 / 1 1 / 3 5 

1 3 1 8 J UAZ EI Rn F I C 1 0 0 0 - 3 0 .  0 0 .  0 

1 3 2 1 J AGUARAR 12 30 1 0 2 6 0 0 .  C 0 .  0 

1 3 3 1 S. BOMF I N 2 30 1 0 3 0 - 2 0 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA c 0 .  0 

1 3 3 3 S. 3 PMF I N 69 1 0 0 0 - 6 0 .  0 0 .  0 

1 3 4 1 1 I RzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA E n E 2 30 1 0 2 0 - 4 0 .  C 5 .  6 7 

1 3 4 2 * I RECE 1 3 3 1 0 0 0 - 4 0 .  0 0 .  0 

1 3 4 3 I RECE 69 1 0 0 0 - 6 0 .  0 0 .  0 

1. 345 I RECE 13 99 8 -  6 0 .  C 0 .  0 

1 3 5 1 1 B. J . L AP*  2 30 1 0 0 0 -  10 0 .  0 3 0 .  6 

13 52 3 . J . L APA 1 38 1 0 0 0 -  1 0 0 .  0 0 .  0 

1 3 5 3 .  o .  J .  LA PA 69 1 0 0 0 - 1 4 0 .  C 0 .  0 

1 3 5 5 B. J . L APA 13 1 0 0 2 - 1 4 0 .  0 0 .  0 

1 4 0 0 MAR ABA 5 0 0 1 0 0 0 1 9 0 .  0 0 .  0 

1 4 0 1 MAR ABA 2 3 0 1 0 0 0 19 0 .  C 0 .  0 

1 4 0 2 MARA3 AF I CAUX 9 9 7 16 o . o 0 .  0 

1 4 0 3 MAR ABA 69 1 0 0 0 1 7 0 .  C 0 .  0 

1 4 0 4 MARABA 1 3 AUX 9 9 7 1 6 0 .  C 0 .  0 

1 4 0 5 1 MAR ABA CS 1 0 2 0 1 9 0 .  c 1 7 .  7 

1 4 0 6 MAR ABA 1 3 . 3 1 0 0 0 1 3 0 .  c 0 .  0 

1 4 0 8 MAR ABA FI C 9 7 9 18 0 .  c 0 .  0 

1 4 0 9 CVRD -  - - . 2 30 1 0 3 4 16 0 .  0 0 .  0 

1 4 1 0 T UCURUI  '  5 0 0 '  1 0 0 0 2 8 0 .  0 o . o ' 

1 4 1 3 TUC URUI  69 1 0 3 2 2 7 0 .  c 0 .  0 

1 4 1 4 T UCURU I  1 3 AUX 1 0 0 0 2 7 0 .  0 0 .  0 

1 4 1 5 TUC URU I  1 3 . 3 1 0 3 2 2 7 0 .  c 0 .  0 

1 4 1 7 T UC- 2 1 3 . 3 1 0 0 0 2 7 0 .  c 0 .  0 

1 4 1 3 TUC URUI  FI C 1 0 0 0 2 7 0 .  0 0 .  0 

1 4 1 9 1 T UCURU I  G5 1 0 3 0 3 2 2 10- 2 4 .  0 

1 4 2 0 1 T UCURU I  G6 1 0 3 0 32 2 10- • 24 .  0 

1 4 2 1 1 T UCURUI  G7 1 0 3 0 3 2 2 10- 2 4 .  0 

1 4 2 5 1 T UCURU I  Gl  10 3 0 32 2 1 0 - • 24 .  0 

1 4 2 6 1 T UCURU I  G2 r o3 o 3 2 2 10- • 2 4 .  0 

1 4 2 7 1 T UCURU I  G3 1 0 3 0 3 2 2 1 0 - 2 4 .  0 

1 4 2 R 1 T UCURU I  G4 10 3 0 3 2 2 1 0 - • 24 .  0 

1 4 3 0 V . CONDE 5 0 0 1 0 0 0 2 0 0 .  0 0 .  0 

1 4 3 1 V . CONDE 2 30 1 0 0 0 1 5 0 .  c 0 .  0 

1 4 3 2 V C3 NDE F I CAX U 1 0 2 9 13 0 .  c 0 .  0 

1 4 3 3 V . CONDE 6 9 1 0 3 0 13 0 .  0 0 .  0 

1 4 3 4 V . CONDE1 3 AUX 102 9 13 0 .  0 0 .  0 

1 4 3 5 1 V . CONDE CS 1,0 10 1 5 0 .  c 2 6 .  d 

1 4 3 6 V . CONDE 1 3 . 3 1 0 0 0 1 5 0 .  c 0 .  0 

1 4 3 7 1 V CDNDE —  CS 2 10 10 1 5 0 .  0 2 6 .  8 

1 4 3 0 V . CONDE F I C 9 7 2 1 5 0 .  c 0 .  0 

1 4 4 1 GUA MA.  2 30 1 0 1 9 1 3 0 .  c 0 .  0 

1 4 4 3 GUAMA 6 9 1 0 0 0 9 0 .  0 0 .  0 

1 4 4 5 GU4 MA 1 3. 8 1 0 0 0 9 0 .  0 0 .  0 

1 4 4 8 
*  

GUAMA FI C 9 9 8 5 0 .  0 0 .  0 

1 4 5 1 UT I NGA 2 30 101 5 12 0 .  0 0 .  0 

1 4 5 3 1 UT I NGA 6 9 1 0 0 0 9 0 .  0 8 .  7 8 

1 4 5 5 UT I NGA 1 3 . 3 9 9 5 9 0 .  0 0 .  0 

1 4 5 0 UT I NGA F I C 1 0 0 0 9 0 .  c 0 .  0 

1 4 6 1 M I RAMAR- - 2 30 101 3 12 0 .  0 0 .  0 

1 4 6 2 MI RAMAR- 1 3 . 8 9 9 6 8 0 .  0 0 .  0 

1 4 6 0 M I  R AM AR- - F I C 1 0 0 0 8 0 . 0 0 .  0 

1 4 7 3 MI RAM- E L M- 6 9 1 0 0 0 9 0 .  0 0 . 0 

- 9 9 9 9 9 9 9 5 9 1 3 4 1 

0 . 0 9 9 9 9 9 1 3 5 1 

- 9 9 7 0 1 5 0 1 4 0 5 

9 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 9 

9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 

1 4 1 9 

1 4 2 0 

1 4 2 1 

1 4 2 5 

1 4 2 6 

1 4 2 7 

1 4 2 8 

• 9 9 9 9 9 9 9 9 

• 9 9 9 9 9 9 9 9 

1 4 3 5 

1 4 3 7 

- 9 9 9 9 9 9 9 9 9 1 4 5 3 

0 .  3 3 .  3 2 

2 5 . 0 1 2 . 6 2 

0 .  0 3 . 0 2 

3 3 . 6 5 .  30 2 

0 .  0 3 . 0 - 15 . 0 2 

1 2 . 3 5 .  20 2 

6 7 .  2 3 6 . 2 2 

0 .  0 0 . 0 2 
0 . 0 3 . 0 - 30 . 0 2 

0 .  0 0 .  0 2 

4 2 .  5 1 7 . 4 2 

0 .  0 0 .  0 2 

0 . 0 0 .  0 - 2 6 4 8 

0 .  0 0 .  0 8 

0 . 0 3 . 0 8 
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0 . 0 D.  3 3 

2 5 . 0 1 2 .  1 8 

0 . 0 0 .  0 - 1 6 3 8 

6 .  10 2 . 9 5 8 

3 . 5 0 2 .  17 8 

0 . 0 0 .  0 8 

3 .  50 2 . 1 7 8 

0 . 0 0 .  0 3 

0 .  0 0 .  0 8 

0 .  0 0 . 0 8 

0 . 0 0 .  0 8 

0 .  0 3 . 0 8 

0 .  0 3 . 0 8 

0 .  0 3 . 0 8 

0 . 0 0 .  0 8 

Oc O 0 .  0 - 3 2 0 8 

49 1 1 6 1 1 6 6 8 

0 . 0 3 .  0 8 

1 0 .  0 3 .  29 8 

0 .  6 0 0 .  30 8 

0 .  0 0 .  0 8 
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0 . 0 0 . 3 8 

0 . 3 3 .  0 8 
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F I L E CH8 6 PE DA CPS A I  CMS N SC / CS UF PB R3 1 PUT 3 5 0 1 + SL U3 1 2 1 3 / 1 1 / 8 5 

1 4 8 0 V . CONDE — G.  1 1 0 4 3 1 5 0 .  C 0 .  0 0 . 0 3 . 3 8 

1 4 3 1 V » CP NDE — G. 2 1 0 4 3 1 5 0 .  C 0 .  0 0 . 0 3 . 0 8 

1 4 3 2 V. : Of l DE— G.  3 1 0 4 3 15 0 . 0 0 . 0 0 .  0 3 . 3 8 

1 4 3 4 '  V . CONDE — G. 4 1 0 4 3 1 5 0 .  C 0 .  0 O. J 3 . 0 8 

1 4 3 5 V . CONDE — G.  5 1 0 4 3 1 5 0 .  C 0 .  0 0 .  0 3 . 0 8 

I 4 8 6 V . CONDE — G. 6 10 4 3 1 5 0 .  C 0 .  0 0 . 0 3 . 0 3 

1 4 8 7 V . C0 NDE- - G. 7 1 0 4 3 1 5 0 .  C 0 .  0 0 . 0 3 . 0 8 

9 9 9 9 

1 S I ST .  CHE S F ,  USI  NAS PAF E MXT zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* 

2 * * *  S I ST .  CHE S F ,  AREA CENT RO * * *  

3 * * *  S I S T .  CHE S F ,  AREA SUL 

4.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
mU JL, & 

I T I TzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA -i- S I S T .  CHE SF t  AREA LESTE 

5 S I S T .  CHE S F ,  AREA NORT E * * *  

6 * * *  S I ST .  CHE S F ,  AREA OESTE 

7 E L E T RONORT E ,  AREA MARANHAO 
J -

f T f 

3 * * *  E L E T RONORT E ,  AREA T UCURUI  

9 9 

11 

30 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

t  



ANEXO 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ELEMENTOS DA MATRI Z DAS 2 a s  DERI VADAS 

Conf or me a r e f e r e n d a [ 4]  ,  mos t r a - s e as e x pr e s s oe s dos 

e l e me nt os da ma t r i z das 2?s d e r i v a d a s ,  c a l c ul a da s a pa r t i r  

das s e gui nt e s e qua goe s :  

n 

P

i  =zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I  I
 Y

i
 V

k
 Y

i k I
 c o s C 6

i  ~ \  "
 9

i k >
 C A 2

- 1 J 

k=1 

n 

Q.  =zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I V.  V,  Y . v |  s e n ( 6 .  -  6.  -  8 . .  )  ( A2 . 2 )  x

i  LzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 I k i k
 1

 I k i k 

k=1 

s e ndo Y. ,  a a dmi t a nc i a da l i nha e nt r e as ba r r a s i  e k ,  on se 
i k —  

j a ,  Y . k = | Y i k |  A k _ .  

Os e l e me nt os H. , ,  H. . ,  J . , ,  J . . ,  L. ,  e N . ,  que a pa r e -
l  k '  i i  i k '  a i i  n 

cem nas e x pr e s s oe s dos e l e me nt os da ma t r i z das 2 ?
s

 de r i v a da s ,  

s a o os me s mos de f i n i dos por  J . V.  Ne s s [ 11]  no c a l c ul o das 



83 

e x pr e s s oe s dos e l e me nt os da ma t r i z  j a c obi a na .  Mo s t r a - s e ,  a 

s e gu i r ,  as e x pr e s s oe s pa r a o c a l c ul o dos e l e me nt os da ma t r i z  

das 2?s d e r i v a d a s .  

3
2

 P.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 

3 5

i
 3

l v .  

H.  

11 

V.  
l  

3 P.  

96 
( A2 . 3 )  

2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

d
L P.  

3 6 .  3 V,  
i

 1

 k 

•  H 
i k 

- 1 3P.  

36.  

( A2 . 4 )  

2 
3

Z

 P.  
l  

3 6 .  3zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I V.  I 
k

 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
 I 1 

H.  
i k 

V.  
l  

V.  

3 P.  

36.  

( A2. 5J 

3
2

 P,  

3 6

k
 9

l
V

k l  

H 
i k 

V,  v .  

3 P.  
l  

36.  

( A2 . 6 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

? 

3 Q< 

3 6 

H.  .  
11 

3 P.  
l  

3 6 .  
l  

( A2 . 7 )  

2 

3 Qi  

3 6,  

H.  
i k 

-  3 P.  
l  

3 6, ,  

( A2 . 8 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

8
\  •  2 3 Q.  

( L. . - Q. )  = (  —
l

—  V.  -  Q. ) . . . .  ( A2 . 9 )  
i i

 v

i  
[ V.  I 3 V.  1

 i
1

 l  
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9
2

Q.  

3 6 . 9 6 ,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 k 

i k 

9 P.  
l  

96 .  
( A2 . 1 0 )  

7 

3*-  Q.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAH 
ik 

3 | V. |  3 | v k |  | V. |  | V k |  

1 9 P.  
( A2. 1 1 )  

V t l  | V k |  9 6 k 

9
2

P.  2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
l 

3 I V.  
1 l 

( N. . - P. J 

9 P.  

{  — —  V.  -  P. J. . .  ( A2. 12J 
l l 

9V-

2

P .  
9 * i  

3V,  

( A2 . 13 )  

9
2

Q.  

( A2 . . 1 4 )  

9V,  

9 P.  n zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

— = - I IV •  Y,  Y. ,  I cos ( 6.  -  6,  -  6 . , )  = -  J. - . . .  CA2. 15)  
L 1

 I  k i k 1 i k i k i i 
3 6

i  •  k- 1 

M i  

2 

9 P.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
h - - I

 V

i V k Y . k |  cos ( 6 x -  6 k -  0 . k )  = J i R. . .  I A2. 16)  

9 6 k 

9 P.  

— L _ _ = | V i  V ,  Y i k |  cos C6 .  -  6 k -  0 i R )  = - J i R . . . .  ( A2 . 1 7 )  
9 6 . 9 6 ,  

l k 



8 5 

9
2

P,  J . v 

i —  -  |  Y i k . |  cos ( 6 .  -  6 k -  9 . k )  = -  - i A-  . . .  ( A2. 18)  

9 V. 9 V,  .  | v. Vv|  
i k

 1

 i  k
1 

9
2

Q.  J . .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

—
 =

 S '
V

k
 Y

i k '
 C 0 S C 6

i "
 6

k "
 8

i k
} =

 — (
A 2

-
1 9

) 
9 6 .  9 V.  k=1 V.  

k^ i 

3
2

Q.  •  - J . v 

! _  = | V .  Y . k |  cos (  6 .  -  6 k -  9 i k )  = - i i - . . .  ( A2 . 2 0 )  

9 6. 9 6.  V,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I k k zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

— ^ •  - K Y i k l  c o s ( 6 i - 6 k - e i k - « — • • •  
9 6 k 9 V i  V 4 

9
2

Q. '  J . v 

1 = -  | V.  Y- . ,  I cos (  6 .  -  6,  -  9 . J = i ^ - . .  .  ( A2 . 2 2 )  
1 I i k

1

 I k i k 3 6 k 9 V k v 

k 
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