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I N T R O D U C C I O N

E n  d e s a r r o l l o  d e l  C o n t r a t o  N o .  C - 0 1 0 - 8 7  c u y o  o b j e t o  e s  el 

" E s t u d i o  d e  P l a n e a m i e n t o  d e  la e x p a n s i ó n  y c o n t r o l  d e  p é r d i d a s  

d e l  s i s t e m a  d e  s u b t r a n s m i s i ó n  y  d i s t r i b u c i ó n  y s i s t e m a  d e  

i n f o r m a c i ó n  r e q u e r i d o " ,  s u s c r i t o  e n t r e  la E 1e c t r i f i c a d o r a  d e  

C u n d i n a m a r c a  y C o n s u l t o r e s  U n i d o s  L t d a . ,  s e  c o n v i n o  e n  e f e c t u a r  

u n  a n á l i s i s  del e s t a d o  t é c n i c o  q u e  p r e s e n t a n  a c t u a l m e n t e  l a s  

r e d e s  d e  d i s t r i b u c i ó n  u r b a n a s  d e  l a s  l o c a l i d a d e s  d e  G i r a r d o t  

( i n c l u y e n d o  F l a n d e s ) ,  F u s a q a s u g á ,  F a c a t a t i v á ,  V i l l e t a ,  G u a d u a s  y 

L a  M e s a .

E s t e  i n f o r m e  e s  u n a  a p l i c a c i ó n  d e l  i n f o r m e  N o .  6  c o r r e s p o n d i e n t e  

a l o s  c r i t e r i o s  d e  d i s e ñ o  a e m p l e a r  e n  l o s  c á l c u l o s  d e  l a s  r e d e s  

d e  d i s t r i b u c i ó n  d e  e n e r g í a , y  e n  él s e  a n a l i z a n  l o s  r e s u l t a d o s  

o b t e n i d o s  e n  los c á l c u l o s  d e  l o s  c i r c u i t o s  p r i m a r i o s  y 

s e c u n d a r i o s  e x i s t e n t e s  c o r r e s p o n d i  e n  t e s  a l a s  r e d e s  d e

d i s t r i b u c i ó n  d e  l a s  l o c a l i d a d e s  m e n c i o n a d a s .
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D e  a c u e r d o  a l o s  r e s u l t a d o s  d e  l a s  i n v e s t i g a c i o n e s  d e  

c a m p o  r e a l i z a d a s  e n  l a s  r e d e s  d e  d i s t r i b u c i ó n  d e  e n e r g í a  

d e  l a s  s e i s  l o c a l i d a d e s  o b j e t o  d e  e s t u d i o  ( G i r a r d o t -  

F l a n d e s ,  F u s a g a s u g á ,  F a c a t a t i v á ,  V i l l e t a ,  G u a d u a s  y L a  

M e s a ) ,  e n  l a s  c u a l e s  s e  l e v a n t a r o n  la t o t a l i d a d  d e  l o s  

c i r c u i t o s  p r i m a r i o s  e x i s t e n t e s  y  t r a n s f o r m a d o r e s  d e

d i s t r i b u c l ó n , y l o s  c i r c u i t o s  s e c u n d a r i o s  d e  l a s  r e d e s  d e  

c u a t r o  d e  e s t a s  l o c a l i d a d e s  ( F u s a g a s u g á ,  F a c a t a t i v á ,  

V i l l e t a  y G u a d u a s ) ,  s e  e f e c t u ó  el c á l c u l o  d e  l o s  c i r c u i t o s  

p r i m a r i o s  y s e c u n d a r i o s  e x i s t e n t e s ,  c o n  el o b j e t o  d e  

d e t e c t a r  el e s t a d o  t é c n i c o  a c t u a l  d e  l a s  i n s t a l a c i o n e s .

S e  s e l e c c i o n a r o n  p a r a  el a n á l i s i s  l o s  d a t o s  b á s i c o s  

i n c l u i d o s  d e n t r o  d e  la B a s e  d e  D a t o s  e l a b o r a d a ,  e n  la c u a l  

s e  e n c u e n t r a n  g r a b a d o s  l o s  v a l o r e s  d e  s e c c i o n e s ,  n o d o s ,  

c a p a c i d a d  d e  t r a n s f o r m a d o r e s  ( v á l i d o  p a r a  p r i m a r i o s  e s t e  

ú l t i m o  d a t o )  y  u s u a r i o s  d e r i v a d o s  d e  c a d a  n o d o  ( v á l i d o  

p a r a  s e c u n d a r i o s  e s t e  d a t o ) ,  a d e m á s  d e  la t o p o l o g í a  d e  

c a d a  a l i m e n t a d o r  o c i r c u i t o  c o n s i d e r a d o ,  y s e  a p l i c a r o n  

l o s  p r o g r a m a s  p a r a  el c á l c u l o  d e  c i r c u i t o s  p r i m a r i o s  y 

s e c u n d a r i o s  c u y o  m a n e j o  y a p l i c a c i ó n  e s t á  i n c l u i d o  d e n t r o  

d e l  i n f o r m e  c o r r e s p o n d i  e n t e  al s i s t e m a  d e  i n f o r m a c i ó n .

El c á l c u l o  d e  l o s  c i r c u i t o s  p r i m a r i o s  s e  b a s ó  e n  el
i

p r o g r a m a  T L M ,  el c u a l  p a r t i e n d o  d e  la d e m a n d a  t o t a l  d e  u n  

a l i m e n t a d o r ,  d i s t r i b u y e  la c a r g a  d e  m a n e r a  p r o p o r c i o n a l  a 

la c a p a c i d a d  d e  c a d a  u n o  d e  l o s  t r a n s f o r m a d o r e s  u b i c a d o s  a 

lo l a r g o  del c i r c u i t o  c o n s i d e r a d o .

P a r a  el c á l c u l o  d e  l o s  c i r c u i t o s  s e c u n d a r i o s  s e  e m p l e a r o n
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l a s  c u r v a s  d e  d i v e r s i d a d  e l a b o r a d a s  p a r a  l a s  d i f e r e n t e s  

c l a s e s  d e  c o n s u m i d o r e s  d e t e c t a d o s ,  y e n  b a s e  al n ú m e r o  d e  

u s u a r i o s  d e  c a d a  n o d o  y a la d e m a n d a  a c t u a l  u n i t a r i a  

a s u m i d a ,  el p r o g r a m a  c a l c u l a  la d e m a n d a  d i v e r s i f i c a d a  

c o r r e s p o n d i  e n  te a c a d a  n o d o .

T a n t o  p a r a  c i r c u i t o s  p r i m a r i o s  c o m o  s e c u n d a r i o s ,  el 

p r o g r a m a  s i g u i e n d o  la t o p o l o g í a  d e l  r e s p e c t i v o  c i r c u i t o ,  

a c u m u l a  e n  c a d a  t r a m o  o  s e c c i ó n  la d e m a n d a ,  y b a s á n d o s e  e n  

los m o m e n t o s ,  c a r a c t e r i s t i c a s  d e  l o s  c o n d u c t o r e s  y

c o m e n t e s ,  c a l c u l a  t a n t o  la r e g u l a c i ó n  c o m o  l a s  p é r d i d a s  

c o r r e s p o n d i e n t e s .

2. A N A L  I S I S  D E  L O S  R E S U L T A D O S

2 . 1  C i r c u i t o s  P r i m a r i o s

E n  lo r e f e r e n t e  a l o s  c i r c u i t o s  p r i m a r i o s ,  e n  g e n e r a l  

e x i s t e n  a 1 i m e n t a d o r e s  e n  t o d a s  l a s  l o c a l i d a d e s  c o n  

l o n g i t u d e s  m a y o r e s  a l a s  n e c e s a r i a s ,  p o r  n o  e s t a r  

o p t i m i z a d o  ni p l a n e a d o  s u  d e s a r r o l l o ,  s i n o  q u e  s i m p l e m e n t e  

s e  v a n  e x t e n d i e n d o  l o s  c i r c u i t o s  p a r a  c u b r i r  l a s  

n e c e s i d a d e s  a m e d i d a  q u e  l a s  c i r c u n s t a n c i a s  a s i  l o  e x i j a n ,  

r e s u l t a n d o  t o p o l o g í a s  d e  p r i m a r i o s  c o n  t r a z a d o s  e n  l o s  

c u a l e s  s e  d e s p e r d i c i a n  m u c h o s  t r a m o s  d e  c i r c u i t o ,  c o n  el 

c o n s i g u i e n t e  a u m e n t o  d e  p é r d i d a s  y c a í d a s  d e  v o l t a j e  e n  

d e t r i m e n t o  t a n t o  d e  l o s  u s u a r i o s  d e l  s e r v i c i o ,  c o m o  d e  la 

E 1e c t r i f i c a d o r a , e m p r e s a  e n c a r g a d a  d e  la d i s t r i b u c i ó n  d e l  

m i s m o .
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D e l  a n á l i s i s  d e  l o s  r e s u l t a d o s  i n c l u i d o s  e n  el A n e x o  N o .  

1, s e  p u e d e  c o n c l u i r  q u e  l a s  m a y o r e s  c a í d a s  d e  t e n s i ó n  s e  

p r e s e n t a n  e n  l o s  c i r c u i t o s  p r i m a r i o s  d e  la l o c a l i d a d  d e  

G i r a r d o t ,  c o n  v a l o r e s  p r o m e d i o s  d e  3.83'/. , p é r d i d a s  d e  

p o t e n c i a  d e  2.967. y d e  e n e r g í a  d e  1.927., lo q u e  h a c e  

u r g e n t e  s u  r e m o d e l a c i ó n  m á x i m o  c u a n d o  t o d a v í a  e x i s t e  u n  

s e c t o r  d e  la c i u d a d  e n e r g i r a d o  a u n a  t e n s i ó n  d e  4 . 1 6  k V ,  

lo q u e  i n c r e m e n t a  d e  u n a  m a n e r a  d r á s t i c a  l a s  p é r d i d a s  y 

c a í d a s  d e  v o l t a j e  d e  s u  s i s t e m a  d e  m e d i a  t e n s i ó n  a c t u a l .

El p r o m e d i o  g e n e r a l  d e  t o d o s  l o s  a 1 í m e n t a d o r e s  r e s u l t ó  d e  

2.587. p a r a  r e g u l a c i ó n ,  1.947. p a r a  p é r d i d a s  d e  p o t e n c i a  y 

1.237. p a r a  p é r d i d a s  d e  e n e r g í a .

E n  el A n e x o  N o .  1.1 s e  i n d i c a  u n  r e s ú m e n  d e  l o s  v a l o r e s  

d e  r e g u l a c i ó n  y p é r d i d a s  c a l c u l a d o s  p a r a  c a d a  a l i m e n t a d o r  

p r i m a r i o  d e  c a d a  l o c a l i d a d ,  a s í  c o m o  l o s  p r o m e d i o s  

p o n d e r a d o s  p o r  l o c a l i d a d  y  e n  l o s  c u a d r o s  N o .  1 . 2  s e  

i n d i c a n  l o s  r e s ú m e n e s  d e t a l l a d o s  d e  l o s  r e s u l t a d o s  d e  l o s  

c á l c u l o s  e f e c t u a d o s  p o r  a l i m e n t a d o r ,  e n  d o n d e  s e  i n d i c a n  

los v a l o r e s  d e  d e m a n d a ,  c a r g a  m á x i m a ,  l o n g i t u d  d e l  

a l i m e n t a d o r ,  m á x i m a  r e g u l a c i ó n ,  p é r d i d a s  e n  p o t e n c i a  (K W ) 

y e n e r g í a  (M W H ) y el c o s t o  d e  l a s  p é r d i d a s  e n  v a l o r  

p r e s e n t e ,  c a l c u l a d o  e s t e  ú l t i m o  c o n  c o s t o s  m a r g i n a l e s  d e  

p o t e n c i a  d e  * 2 6 . 2 6 4 . 8 2 / K W  y e n e r g í a  d e  % 7 . 5 5 / K W H  , 

t a s a  d e  c r e c i m i e n t o  d e  5.57., t a s a  i n t e r n a  d e  r e t o r n o  d e  

127., p e r i ó d o  d e  p r o y e c c i ó n  v a r i a b l e  h a s t a  el a ñ o  15, 

y c o n s t a n t e  d e l  a ñ o  16 al a ñ o  2 5  s i g u i e n d o  l a s  p a u t a s  

t r a z a d a s  p o r  l a  F E N  p a r a  e s t e  t i p o  d e  p r o y e c t o s .
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A d e m á s  s e  m u e s t r a n  e n  el A n e x o  N o .  2  l o s  d i a g r a m a s  

u n i f i l a r e s  d e  c a d a  a l i m e n t a d o r  p r i m a r i o  p a r a  - f a c i l i t a r  la 

c o m p r e n s i ó n  d e  l o s  c á l c u l o s .

E n  l o s  d i s k e t t e s  e n t r e g a d o s  s e  i n c l u y e n  l o s  c á l c u l o s  

d e t a l l a d o s  p o r  a l i m e n t a d o r  i n c l u y e n d o  la t o t a l i d a d  d e  

l o s  n o d o s  y s e c c i o n e s  q u e  l o  -forman, l o s  c a l i b r e s  d e  

c o n d u c t o r  e x i s t e n t e s  e n  l o s  d i f e r e n t e s  t r a m o s ,  l a s  

d e m a n d a s  a s u m i d a s  y l o s  c á l c u l o s  d e  r e g u l a c i ó n  y p é r d i d a s  

t a n t o  p a r c i a l e s  c o m o  t o t a l e s .

A d e m á s ,  a m a n e r a  d e  e j e m p l o ,  s e  i n c l u y e  e n  el A n e x o  N o . 1 . 3  

el r e s u l t a d o  d e t a l l a d o  d e l  c á l c u l o  d e  u n  a l i m e n t a d o r ,  tal 

c o m o  e s t á  g r a b a d o  e n  el m e d i o  m a g n é t i c o  e n t r e g a d o .  

C i r c u i t o s  S e c u n d a r i o s

E n  lo r e l a c i o n a d o  c o n  l o s  c i r c u i t o s  d e  b a j a  t e n s i ó n ,  a 

p e s a r  q u e  e n  la m a y o r í a  d e  l a s  l o c a l i d a d e s  s e  e n c o n t r a r o n  

r e d e s  c o n  c a l i b r e s  d e  c o n d u c t o r  a c e p t a b l e s  p a r a  e s t e  t i p o  

d e  d i s t r i b u c i ó n ,  s i n  e m b a r g o  p o r  la g r a n  l o n g i t u d  d e  s u s  

c i r c u i t o s  y m u c h a s  v e c e s  p o r  la d e f i c i e n t e  u b i c a c i ó n  d e l  

t r a n s f o r m a d o r  ( m u y  l e j o s  d e  s u  c e n t r o  d e  c a r g a ) ,  l o s  

r e s u l t a d o s  d e  r e g u l a c i ó n  d e  v o l t a j e s  y p é r d i d a s  d a n  

v a l o r e s  m u y  a l t o s  l o  q u e  c o n l l e v a  a la p r e s t a c i ó n  d e  u n  

m a l  s e r v i c i o  p o r  p a r t e  d e  la E m p r e s a  y a a s u m i r  l a s  a l t a s  

p é r d i d a s  t é c n i c a s  d e r i v a d a s  d e  s u s  d e f i c i e n t e s  

i n s t a  1ac i o n e s .

L a  l o c a l i d a d  q u e  p r e s e n t ó  u n  e s t a d o  m á s  d e f i c i e n t e  d e  s u s  

c i r c u i t o s  s e c u n d a r i o s  f u é  G i r a r d o t ,  c u y o  s e c  t o r  s e r v i d o

a c t u a l m e n t e  a 4 . 1 6  k V  a r r o j ó  v a l o r e s  d e  c a í d a s  d e  t e n s i ó n



p r o m e d i o  d e  8.337. y p é r d i d a s  d e  p o t e n c i a  d e  6.517. y 

e n e r g í a  d e  4 . 2 3 7 ,  m u y  s i m i l a r e s  a l o s  o b t e n i d o s  e n  l a s  

l o c a l i d a d e s  d e  V i l l e t a  y G u a d u a s .  L a  l o c a l i d a d  c o n  m e n o s  

c a í d a s  d e  t e n s i ó n  y p é r d i d a s  f u é  F u s a g a s u g á ,  c o n  v a l o r e s  

p r o m e d i o s  d e  5.617. p a r a  r e g u l a c i ó n  y  d e  3 . 7 2 7  y  2 . 1 7 7  p a r a  

p é r d i d a s  d e  p o t e n c i a  y  e n e r g í a  r e s p e c t i v a m e n t e , a u n q u e  

e s t o s  v a l o r e s  n o  s o n  t a m p o c o  a c e p t a b l e s  p a r a  u n  

■ f u n c i o n a m i e n t o  n o r m a l  d e  u n  s i s t e m a  d e  d i s t r i b u c i ó n .

E n  el A n e x o  N o .  3 . 1  s e  i n d i c a  u n  r e s u m e n  d e  l o s  r e s u l t a d o s  

o b t e n i d o s  e n  el c á l c u l o  d e  l a s  r e d e s  d e  b a j a  t e n s i ó n ,  

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

a s o c i a d o ,  e n  el q u e  s e  m u e s t r a  la c a n t i d a d  d e  

t r a n s f o r m a d o r e s  a n a l i z a d o s ,  y l o s  v a l o r e s  m á x i m o s  y 

p r o m e d i o s  d e  r e g u l a c i ó n ,  p é r d i d a s  d e  p o t e n c i a  y e n e r g í a ,  

a s i  c o m o  l o s  p r o m e d i o s  p o n d e r a d o s  p o r  l o c a l i d a d  y u n  

p r o m e d i o  g e n e r a l  p a r a  l a s  c i n c o  l o c a l i d a d e s  a n a l i z a d a s .

E n  el A n e x o  N o .  3 . 2  s e  i n d i c a  el r e s ú m e n  d e  l o s  c á l c u l o s  

e f e c t u a d o s  t r a n s f o r m a d o r  p o r  t r a n s f o r m a d o r , a g r u p a d o s  p o r  

c i r c u i t o  y l o c a l i d a d ,  e  i n d i c a n d o  p a r a  c a d a  t r a n s f o r m a d o r  

s u . i d e n t i f i c a c l ó n , n ú m e r o  y t i p o  d e  u s u a r i o s , , l o n g i t u d  d e  

s u s  c i r c u i t o s ,  d e m a n d a  m á x i m a ,  y p é r d i d a s  d e  p o t e n c i a  

e n  ( KW) y e n e r g í a  ( e n  M W H ) .

E n  l o s  d i s W e t t e s  e n t r e g a d o s  s e  e n c u e n t r a n  l o s  c á l c u l o s  

d e t a l l a d o s  d e  c a d a  t r a n s f o r m a d o r  a n a l i z a d o ,  d e b i d a m e n t e  

c l a s i f i c a d o s  p o r  c i u d a d  p a r a  s u  f á c i l  m a n e j o .  A d e m á s  a 

m a n e r a  d e  e j e m p l o  e n  el A n e x o  N o .  3 . 3  s e  i n c l u y e  el 

c á l c u l o  d e t a l l a d o  d e  u n  t r a n s f o r m a d o r , tal c o m o  e s t á  

g r a b a d o  e n  el m e d i o  m a g n é t i c o  e n t r e g a d o .

5



E n  l o s  p l a n o s  s e c t o r i z a d o s  e n t r e g a d o s  c o r r e s p o n d i e n t e s  a 

l o s  c i r c u i t o s  s e c u n d a r i o s ,  e s t á  s e ñ a l a d a  la t o p o l o g í a  d e  

c a d a  t r a n s f o r m a d o r  c a l c u l a d o .

3. C O N C L U S I O N E S

C o m o  r e s u l t a d o  d e l  a n á l i s i s  e f e c t u a d o  e n  l a s  r e d e s  d e  

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

e s t u d i o ,  s e  c o n c l u y e  la n e c e s i d a d  q u e  t i e n e  la

E l e c t r i f i c a d o r a  d e  r e m o d e l a r  s u s  i n s t a l a c i o n e s  e x i s t e n t e s ,  

c o n  el f i n  d e  d i s m i n u i r  d e  u n a  m a n e r a  r a d i c a l  l a s  p é r d i d a s  

d e  t i p o  t é c n i c o  q u e  s e  e s t á n  g e n e r a n d o  al d i s t r i b u i r  la 

e n e r g í a  e l é c t r i c a  a s u s  u s u a r i o s ,  y d e  m e j o r a r  e n  f o r m a  

r a d i c a l  t a m b i é n  el s e r v i c i o  p r e s t a d o  a l o s  m i s m o s ,  c o n  

el f i n  d e  a u m e n t a r  s u s  c o n s u m o s  y l o s  r e c a u d o s  p a r a  u n a  

m a y o r  v e n t a  d e  e n e r g í a .

A d e m á s  h a y  n e c e s i d a d  d e  t e n e r  e n  c u e n t a  q u e  a m e d i d a  q u e  

p a s a n  l o s  a ñ o s ,  si n ó  s e  r e a l i z a n  e n  u n  f u t u r o  i n m e d i a t o  

l a s  c o r r e c c i o n e s  n e c e s a r i a s  a l a s  i n s t a l a c i o n e s ,  l o s  

i n c r e m e n t o s  e n  l o s  v a l o r e s  d e  p é r d i d a s  y c a í d a s  d e  

v o l t a j e ,  d e r i v a d a s  d e l  i n c r e m e n t o  d e  la d e m a n d a  a l c a n z a r á n  

v a l o r e s  t a l e s  q u e  s e  d i s m i n u i r á n  d e  m a n e r a  r a d i c a l  l o s  

i n g r e s o s  p r o v e n i e n t e s  d e  l a s  v e n t a s  d e  e n e r g í a .

6



A N E X O  N o 1

c a l c u l o c i r c u i t o s p r i m a r i o s



A N E X O  N o . 1 . 1

A N A L I S I S  A L 1 M E N T A D O R E S  E X I S T E N T E S

R E S U M E N  G E N E R A L



R E D  D E  ALTÉ, T E N S I O N

A N A L I S I S  A L I M E M T A D O R E S  E X I S T E N T E S

R E S U M E N  G E N E R A L  A N E X O  N a  1 . 1

H e  j a  1 d e  2

¡ L O C A L I D A D A L I M E N T .

N o

L O N G I T U D

K iTiS

R E G U L A C I O N : •/. P E R D I D A S

¡ P O T E N C I A  ¡ E M E R G I A

¡VI L L E T A V i  1 1 e t a 10 .5 1 . o  2 ¡ i . O i  ; 0 . 6 4

1 S a s a i m a r 2 . 4 4 i . 9 7  :
¡

1 . 2 5

T O T A u 1 6 . S 1 . 9 3 1 . 3 7  : 0 . 8 7

G U A O U A S G u a d u a s  -I 5 . 2 0 .4 2 0 . 4 7  ¡ 0 .2 5

G u a d u a s  - 2 2 . 2 0 .4 0 0 . 4 1  ¡ 0 . 2 2

T O T A L 7 . 4 0 . 4 1 0 . 4 5  ¡ 0 . 2 4

L A  M E S A  ¡La M e s a  -1 9 . 7 1 . 4 4 1 . 0 3  ! 0 . 6 2

F U 3 A G A 3 U G A F  u  s a -1
✓

1 2 . 4 1 . 3 6 0 . 9 9  ¡ 0 .6 3  !

F u s a  - 2 1 1 . 6 2. 5 5 1 . 9 3  ¡ 1 . 1 5  !

P a s c a 2 . 5 0 . 3 5 0 . 2 3  : 0 . 1 4  i

ftrb a i í e : 7 . 0 0 . 6 5 0 . 4 5  ¡ 0 .2 8  !

S 1 1 v a n  i a 1 3 . 9 1 . 1 9 0 . 8 2  ¡ 0 . 5 6  ¡

T O T A l. ¡ 3 7 . 4 1 . 5 1 1 . 1 1  . 0 . 6 3  !



R E D  D E  A L T A  T E N S I O N

A N A L I S I S  A L  I M E N T A D O R  E S  E X I S T E N T E S

R E S U M E N  G E N E R A L  A N E x ü  N o  1 . 1

H o j a  0  d e  2

t ¿ t i  A T  A T  I V A  ! F-5C5 — 1 8 . 2 i . 9 0 1 . 2 9 0 . 6 6

1 F a c a  2 1 0 . 5 1 . 2 5 0 .8 6 0 . 5 4

J F ó c a — -> 1 2 . 7 i . 1 9 0 . 7 1 0 . 4 6

í T O T A L 3 1 . 4 1 . 4 0 0 . 9 1 0 . 5 4

G I R A R  D O T  ! F 1 s n d e s - 1 A 8 . 5 1 . 7 8 1 . 4 0 0 . 9 1

;F 1 a n d e s - I B 4 . 9 0 . 5 2 0 .3 0 0 . 2 0

¡ F l a n d e s  - 2 l e . 4 6 . 1 7 5 .2 3 3 . 4 0

i r l a n d é s  - 3 2 0 .0 2 . 7 9 2 . 6  5 1 . 7 2  1

: E 'avsria 8 . 2 2 .2 8 1 . 8 1 1 . 1 8  i

i A 1 t o  d e  la
1 C r u z 9 . 9 1 . 2 5 1 . 0 0 0 . 6 5  i

i  ̂e n n e d y 8 . 4 3 . 0 5 2 . 7 2 1 . 7 7  i

, ! C t o  4 , 1 6 1 4 .5 8 .0¿> 4 . 7 8 3 . 1 1  1

i T O T A L 9 0 .8 3 . 8 3 2 . 9 6 1 . 9 2  1

i T O T A L  i 1 9 3 . 5  i 2 . 5 8  i 1 . 9 4  i 1 . 2 3  i

i G E N E R A L  i



A N E X O  N o . 1 . 2

A N A L I S I S  A L  I M E N T  A D O R E S  E X I S T E N T E S

R E S U M E N  P O R  A L  I M E N T A D O R



I RED PRIMARIA GI RARDOT(CURD IDAKARC A) I  CARGA ACTUAL (19 8 9 j

R E S U M E N  P O R  A L I M E N T A D O R

A L I M E N T A D O R REG. MAI. CARGA MAI. LONGITUD D E M A N 1 A PERDIDAS POT. MNH DE PERDIDAS ENERG. PERDIDAS ENEI
NODO m SEC. m (MM) (MM) (KVAR) (MVA) (MU) m SUMINISTRO (MW) m 1»)

BAVARIA.............. 2.28 12 77.91 8.174 2053.4 479.9 2143.2 37.2 1.81 10793.4 127.0 1.18 34585240.0

ALTO DE LA CRUI....... .... 173 1.25 59 35.44 9.871 1101.0 344.1 1159.4 11.0 1.00 5784.8 37.5 .45 I OBI 5280.0

MENEDY............... .... 152 3.05 G5 58.72 8.372 1440.4 552.9 1750.0 45.2 2.72 8724.9 154.3 1.77 44442140.0

CTO. 4.14............ .... 200 8.06 1 BO.14 14.449 1404.4 544.1 1494.8 74.9 4.78 8444.0 242.4 3.11 75434420.0



I SED

R E S U M E N  P O R  « l I N E K I A D O R

A L 1 N E N I A D O R REG. KAI. CARGA HAI. LONGITUD D E M A N D A PERDIDAS POT. MWH DE PERDIDAS ENER6. PERDIDAS ENERE.
NODO m  sec. m trM] [KM [KVAR] [KVA] [KN] m SUMINISTRO [MNH] m 1

FUNDES-IA... 1.78 13 51.25 8.518 7780.4 939.1 2939.9 38.9 1.90 19419.4 132.7 .91 38291220.0

rUNOES-18... .32 3 13.73 9.939 947.7 321.5 1019.7 2.9 .30 3084.3 10.0 .20 7874191.0

1 FLANDES-2A... 4.17 37 90.05 B.940 9830.4 1732.9 5157.9 229.9 9.73 25999.4 783.4 3.07 225734200.0

FLANDES-2Í.., 1.22 197 39.44 7.977 2934.8 813.3 2549.0 29.1 .99 12807.8 82.3 .44 23711740.0

1 FLANDES-3A.. ... 73 1.54 3 79.14 9.197 9297.4 1991.3 9532.8 98.7 1.13 22588.0 144.3 .74 97892380.0

FUNDES-38.. 2.79 HO 48.54 15.827 3919.0 1142.4 3411.3 45.3 1.91 17970.3 223.1 1.29 49278130.0

1 RED PRIMARIA FLANOES 1 CARGA ACTUAL (19891

R E S U M E N P O R A L I M E N T A D O R

A L 1 N E N T A D 0 R REG. MAI. CARGA RAI. LONGITUD D E R A N D A PERDIDAS POT. MNH DE PERDIDAS ENERG. PERDIDAS ENERG.
NODO [I] SEC. [1] [W1 [KM [KVAR] [KVA] [KN] [I] SUMINISTRO [MNH] [XI t

FIANDES-1A.. 1.78 13 51.25 8.318 2780.4 939.1 2939.9 38.9 1.90 19419.4 132.7 .91 38291220.0

FUNDES-IB.. .52 5 13.95 9.939 947.7 321.5 1019.7 2.9 .30 5084.3 10.0 .20 2874191.0

FLANDES-2... .... m 4.17 37 90.03 14.937 9830.4 1752.9 5157.9 253.5 5.23 25999.4 844.0 3.90 249947940.0

FLANDES-3... .... 322 2.79 3 79.14 19.979 9297.4 1991.3 9532.8 119.0 2.43 22588.0 389.5 1.72 112170510.0

I Alimentidores partidos en dot sectores por te uror tu nueero de nodos ¡ los permitidos por lot proqnsjs de inillsis.



I REO PRIMARIA FUSACA5UGAICUNDINAMARC*) « CAREA «CIUM. (19891

R E S U n E N P O R A L 1 N E N T A D O R

A L I N C N T A O O R REE. HAI. CARGA RAI. LOMBI TUO D E M A N D A PERDIDAS POT. HMH DE PERDIDAS EKERG. PERDIDAS ENERE.
NODO m  sec. m IKK) [ENI (EVAR) (EVA) (EN) m SUMINISTRO (NNH) m (t)

fUSA-1............... 1.36 143 74.82 12.433 1847.2 610.1 1945.4 18.3 .99 10194.4 64.2 .a: 18254880.0

FUSA-2................ 2.33 18 60.22 11.600 2142.3 550.2 2211.8 41.4 1.93 10696.9 123.3 1.15 38130100.0

PASCA................ .... 30 .33 5 16.95 2.512 768.7 208.9 796.6 2.1 .28 3030.4 4.1 .14 1648220.0

ARÍELAU............. .65 7 27.79 6.969 983.9 201.9 1004.4 4.4 .45 4740.4 13.5 .2B 4112903.0

SILVAN1A............. 1.19 34 24.71 3.902 1131.8 234.5 1155.9 9.J .82 6343.B 36.8 .56 9878470.0

I RED PAIRARIA FACATAT1VA(CUNDINAHARCA) I CARGA ACTUAL (I9B9)

R E S U N E N P O R A L I N E N T A D 0 R

A L I N E N T A 5 0 R REE. HAI. CAREA HAI. LONEITUD D E N A N D A PERDIDAS POT. NNH DE PERDIDAS ENERG. PERDIDAS ENERO.
NODO m  SEC. (J) (EN) (EN) [KVAR1 [KVA] [EN] m SUHINISTRO [NNH] m m

FACA-1............... 1.90 42 56.53 8.219 1928.8 399.9 1969.9 24.9 1.29 12841.4 85.7 .66 24541420.0

FACA-2............... 1.23 18 36.00 10.43B 1748.9 444.5 1804.5 15.1 .86 8883.8 47.6 .54 14786320.0

FACA-3............... .... 143 1.19 4 40.83 12.725 2266.0 376.7 2338.2 16.1 .71 10719.0 49.3 .46 15015430.0



R E S U M E N  P O R A L I M E N T A D O S

A l 1 M E N T A D 0 R REG. MAI. CARGA MAI. 
NODO [I] SEC. [I]

LONGITUD
[EH1

D E M A N D A  
[EN] [EVAR] [EVA]

PERDIDAS POT.
[W] m

MNH DE 
SUMINISTRO

PERDIDAS
[MNH]

ENERG. PERDIDAS ENERG.
m  »

VILLETA............. 10.498 1259.8 536.1 1349.1 12.0 1.01 6621.3 42.5 .64 12392420.0

SASAIMA............. 6.242 1123.4 470.9 1221.2 22.2 1.97 5904.4 73.0 1.23 21337450.0

1 RED PRIMARIA GUADUAS 1CUND1NAMARCA1 1 CARGA ACTUAL (19B9)

R E S U M E N P O R A L 1 H E N T A D 0 R

A L I M E N T A D O S REG. RAI. CARGA MAI. 
NODO [I] SEC. [1]

LONGITUD
[KM]

D E M A N D A  
[EN] [KVAR] [EVA]

PERDIDAS POT. 
[EN] [1]

MNH DE
SUMINISTRO

PERDIDAS
[MNH]

ENCR6. PERDIDAS ENER6. 
[I] I»)

GUADUAS-1........... 3.246 1449.6 477.0 1526.3 6.8 .47 4349.3 16.1 .25 5690B44.0

GUADUAS-}.......... 2.212 760.0 253.2 808.6 3.2 .41 3343.7 7.5 .22 2646038.0

I RED PRIMARIA LA MESA(CUNDINAMARCA] 1 CAR6A ACTUAL (1989)

R E S U M E N  P O R A L I M E N T A D O »

A L I M E N T A D O » RE6. MAI. CARGA MAI. 
NODO [1] SEC. [I]

LONGITUD
[EM]

D E M A N D A  
[EN] [EVAR] [EVA]

PERDIDAS POT. 
[EN] [1]

MNH DE 
SUMINISTRO

PERDIDAS ENERG. PERDIDAS ENERG. 
[MNH] [1] («)

LA HESA-I........... 9.715 1279.3 422.4 1347.3 13.2 1.03 6163.8 38.3 .62 12032950.0



A N E X O  N o . 1 . 3

C A L C U L O  D E T A L L A D O  D E  U N  A L  I M E N T  A D O R  P R I M A R I O



I SED P S IKA RIA  FUSASASUSfi( CUhßlKAHAHCÄ) I  CASSA 8 AK'CS CONDUCTOR ECON OM O!

AL MENTSOGS So. 
Voltlje linei i iir.u 
Fjctor de Pottneu 
Fictor dt Cirgi 
Fictor dt Ptrdldis 
Trs.cn tn Bern

FüSA-1....
12.(0 KV
94. 1
S3. I
«0. I
99. Ï

Stunde
tirqii Scunistrjde

6029.a KVA 7594.2 U  
41955.5 Htn

2437.9 IVAS

sec: n o d o r o m
t I41C. Fi»AL

FASES lGKSIT, 
1 [KH]

. C O N D U C T O R  
A.d.S. Z CASSA

8
IOkIS!

I
[OhHSJ

CAA6A/5ECCILN 
[Kd, [KVAS]

RE3.Z
SECC.

PESD./SElCIOR 
[n»3 [KVAS]

4 0 4 3 .299 334.4 ACSS 74.93 .052 .116 7534.2 2637.9 .455 22.25 49.63

7 4 7 3 .054 33S.4 ACSS 74.93 .010 .021 7561.9 2539.2 .085 4.23 8.99

8 7 8 3 .003 2 ACSS .00 .003 .001 .0 .0 .000 .00 .00

Coitnnr.ds er •1 node.. 7 (Peste Teri:nel 1

10 7 10 3 .119 4 AC3R 2.91 .168 .058 74.8 24.6 .009 ! >01 .00

ti io n 3 .024 4 AC3R .64 .034 .012 14.4 5.4 .000 .00 .00

Cater.unda tn ti nodo.. 7 |T002,CCLES:0 DP TAL T)

¡3 7 13 3 .058 334.4 ACSS 74.19 .010 .023 7492.9 2554.4 .087 4.19 9.65

1( 13 14 3 .019 2 ACSR .00 .017 .009 .0 .0 .000 .00 .00

Coatnzindc tn ti nodo.. 13 (Poste Ttrunil )

15 13 15 3 .074 4 ACSS 1.41 .107 .037 41.4 13.4 .003 .00 .00

Cciencindo tn ti nodo.. 13 (T0C3,ELECTR0CUN3) 1 NfiB)

17 13 17 3 .099 336.4 ACSR 73.79 .017 .039 7437.2 2531.4 .146 7.05 16.19

18 17 19 3 .022 4 ACSR 1.22 .031 .011 31.2 10.3 .001 .00 .00

Cotenundo tn ti nodo.. 17 (T004,CONJUNTO RESTO.»

19 17 19 3 .017 334.4 ACSR 73.47 .003 .00’ 7399.0 2504.c .026 1.23 2.89

20 19 20 3 .032 4 ACSR .74 .045 .016 19.0 6.2 .001 .00 .00

Ccitnr.ndo tn t! nodo.. 19 (1005,ELECTSOCUNO Inai.

21 ¡J 22 3 .095 336.4 ACER 73.29 .015 .033 7378.7 2495.8 .126 4.14 13.50

22 21 22 3 .027 4 ACSR 1.22 .036 .013 31.2 10.3 .001 .00 .00

C:itn: ir.ee tr. ti ned:.. 22 (T0O6.ELEÙTS0CUN31SAH,

23 21 23 3 .073 336.4 ACSR 72.97 .013 .028 7341.4 2472.0 .107 5.27 11.36

CORRIENTE
[A.lPS]

377.4

377.4

. 0

3.7

.8

373.9

.0

2.1

371.8

1.6

370.3

.9

349.3

1.4

347.8



I RE 5 PR I M R  IA  FU S AS A iC S A.'C lftD IM M R C A ) » C ARS* 8 A R'OS  CORWCIOR ECONOflICO

4L MEAT AMR As. 1 FU5A-1..
Voltaic U n d  i Lind 12.49 t'V
Factor da Pota-.cia 94. I
FaCten (t Cirji 43. :
Factor da P6rd;das 40. i
r«1519.1 an Sarra 99. i

Catarda 3029.9 KVA 7534,
Enar;ia Suamistraea 41355,

SECC »CDO ACM EASES LGtiSIT. C 0 » D U C T 0 R K
( I4IC. FIML 1 [all] A.R.5. I CAF.SA [m s :

V

24 23 24 3 .071 * ACSR 3.26 .190

Ccier:anda an al nods. . 23 (T007,ELECIR9CUND1KAH|

24 23 2g 3 .963 4/0 ACS3 66.77 .01?

39 24 39 3 .222 4.9 ACSR 66.29 .062

31 39 31 3 .946 4 AC3R 6.09 .945

32 31 32 3 .031 4 ACSR 5.27 .944

33 32 I 3 .033 4 ACSR 1.22 .954

Cciamands tr al nada... 32 (T019,EIECTR3CUNDINAH1

34 32 34 3 .053 4 ACSR 4.04 .075

33 34 33 3 .963 4 ACSR 2.S2 .096

34 33 34 3 .030 4 ACSR 1.59 .942

Coaanuncc an al node.. 35 (T012,ELECTR0CUMIMIt|

39 33 39 3 .094 4 ACSR 1.22 .135

Coaamando an al nsdo.. 30 (T013,ELECTSCCUIi01Rhll)

49 30 40 3 .080 2/0 ACSR 61.54 .035

41 48 41 3 .067 4 ACSR 1.43 .994

42 41 42 3 .023 4 ACSR .60 .039

Caaan:ands an al nada.. 40 COlS.hOTci. PAXDfiAM )

43 40 43 3 .132 2/0 ACSR SO. H .045

43 43 45 3 .950 4 ACSR 5.07 .070

4? 43 4* 3 .090 4 ACSR 4.73 .127

,2 «8 2437.9 AVAR
.5 Mrti

I
iowis:

CA3SA/SECCIQK 
(«] [KVAfij

RES.I
sec:.

FER5./SECCIDN 
[K8] [AVAR]

COPS!SATE 
(AflfS)

.035 83.3 27.4 .096 .91 .00 4.2

.030 4301.0 144c.4 .981 2.65 4.19 215.7

.097 4267.1 1432.9 .262 8.52 13.34 214.1

.022 155.2 51.1 .0-07 .01 .09 7.1

.915 134.2 44.2 .004 .01 .09 4.7

.019 31.2 19.3 .091 .09 .00 1.6

.026 103.0 33.9 .006 .01 .00 5.2

.933 71.3 23.6 .005 .00 .00 1.4

.915 40.6 13.3 .001 .00 .00 2.0

.047 31.2 10.3 .003 .00 .00 1.4

.036 4193.4 1347.5 .125 4.47 4.40 204.3

.933 41.4 13.4 .001 .00 .00 2.1

.014 16.7 5.5 .000 .00 .00 .8

.946 4057.5 1349.3 .159 5.63 5.75 204.2

.024 123.8 42.4 .eo’ .01 .00 6.5

.944 129.1 39.5 .911 .01 .00 6.0

Ca»«r:anda an el ncds.. 43 (T017,ITUC I



I REO FR IS A R IA  FUSASASOSA( CUND ! NANARCA ) I CASEA B AN'OS CONDUCTOR ECONCNICO

ALI RENTADOS No. 
Volti)! tinti 1 tinti 
Ficlvr di Rotincu 
Factor dt Cirji 
Fictcr dt Flrdldis 
Tumín in Birri

FUSA-1.....
12.49 lev
9». I
63. I
40. I
0?. I

Dttifldi
Fnerjii Sutiantridi

8029.3 AVA 7534.2 Ad
41355.5 WH

2407.9 AVAR

5ECC
4

RODO NODO FASES L0NC-IT. 
1K1C. FI RAL 1 t«ì

C O N D U C T O R  
A.N.5. 1 CARCA

R
I0K.-3]

1
[OHM]

CASSA/SECCION 
[UN] [FVARj

res.:
SECC.

FERD./SECCION 
IH] «V«]

CORRIENTE
(RUSSI

43 43 48 3 .087 2/0 AC5R 73.14 .038 .039 3923.0 1301.2 .130 4.46 4.57 197.7

49 48 49 3 .044 4 ACER 1.03 .062 .022 27.3 9.9 .001 .00 .00 1.4

Cciinrirdo in il nodo. . 43 1T013.HCTEL SANILA 1

51 48 51 3 .140 I'O ACSR 85. B3 .073 .065 3891.3 1287.6 .252 9.02 7.51 196.3

50 SI 53 3 .083 4 ACSR 5.26 .124 .043 133.3 43.8 .012 .02 .01 6.7

Cm.n::mie in il nodo.. SI (T01=,HOSPITAL SAN RAI

54 SI 54 3 .040 4 ACER 7.20 .056 .020 182.3 59.9 .007 .01 .01 9.2

55 54 55 3 .040 4 ACSR 7.20 .056 .020 132.3 59.9 .007 .01 .01 9.2

il SS 61 3 .241 4 ACSR 6.54 .340 .113 165.6 54.4 .041 .07 .02 8.4

62 61 62 3 .013 4 ACSR 4.83 .018 .006 122.2 40.2 .002 .ou .00 6.2

Coien:lindo in il nodo. il (T021,HOTEL COLINAS DI

65 61 65 3 .085 4 ACSR 1.71 .120 .042 43.3 14.2 .004 .00 .00 2.2

Cotcnrindo in il nodo... 51 (T022,FINCA NAIFCRE ,1

66 SI 66 3 .076 1/0 ACSR 81.61 .042 .035 35n6.i 1176.3 .124 4.10 3.42 130.3

67 66 67 3 .005 4 ACSR 9.06 .007 .002 229.0 75.2 .001 .00 .00 11.6

69 67 69 3 .090 4 ACSR 9.05 .127 .044 229.0 75.2 .021 .OS .02 11.6

70 69 70 3 .029 4 ACSA 7.45 .041 .014 133.3 61.9 .006 .01 .00 9.5

71 70 71 3 .029 4 ACSR .34 .041 .014 8.7 2.9 .000 .00 .00 .4

Cctin:indo in il nodo.. 70 (T02*.FINCA JALISCO 1)

72 70 72 3 .062 4 ACSR 7.11 .0E7 .030 179.6 59.0 .011 .02 .01 9.1

70 72 73 3 .015 4 ACSR 1.95 .02! .007 49.2 16.2 .001 .09 .00 2.5

Cottn:ind: ir. tl nodo.. 72 <1025,VliU LIBOFH0 I



I  RED P R IIIA R IA  FUSAGASUSA( CUH»IHAKABCAi I CASSA 8 A N 'O S  CONDUCTOR ECONOWCO

AUI4EH7ADOR Ko. 
Vcltaje Linea i linea 
Factor de Potencia 
Factor de Carga 
Factcr de Pérdidas 
Tensiin en Barra

FUSA-1......
12.40 a
9t. :
63. :
40. :
99. I

Deiaidl 8029.3 KVA 7534.2 fil 2637.« rVAP
Er.e-qi* Sceinutrada 41855.5 KM

SECC K03G 63K FASES LONSIT. c c n o u c r o k R 1 CARSA/SECClùM RE3.Ï PERD./SECCIGA CORS¡ENTE
« HIC. FINAL • [H] A.K.S. I CASSA [ÜHHS] [CHUS] (SK) ((VAS) SECC. [48] [KVAR] lANFSJ

74 72 74 3 .042 4 ACSR 5.16 .05’ .021 130.4 42.6 .006 .01 .00 6.6

75 74 75 3 .012 2 ACSR .00 .011 .006 .0 .0 .000 .00 .00 .0

Cciencandc en e! nodo.. 74 (Peste Termina! 1

76 74 76 3 .011 4 ACSR 1.95 .015 .005 49.2 16.2 .001 .00 .00 2.5

Coaennnsc en el ncdo.. 74 (lOCi.COLESIO R1CAUS!)

77 74 V 3 .036 4 ACSR 3.21 .051 .018 81.2 26.6 .003 .00 .00 4.1

79 77 79 3 .097 4 ACSR 1.61 .137 .047 40.6 13.3 .004 .00 .00 2.1

Coieocaro: en ei ncdo.. 77 (T027,C0W. RES. SAN?,

81 77 61 3 .132 4 ACSR 1.61 .186 .065 40.6 13.3 .005 .00 .00 2.1

Coeeniando en el ncdo.. 66 (T02S,PINÇON OE SANTA 1

12 66 62 3 .075 2 ACSR 99.26 .066 .036 3333.5 1097.7 .leO 5.64 3.06 168.7

83 82 83 3 .050 4 ACSR 103.9e .070 .024 2624.3 863.3’ .133 3.72 1.27 153.1

87 83 67 3 .237 4 ACSR 101.05 .334 .116 2547.9 633.1 .617 le.76 5.62 129.3

90 87 90 3 .1*6 4 ACSR 4.76 .209 .072 119.6 39.3 .018 .02 .01 6.1

Coeeniando en cl ncdo.. 87 (T031,ELECTRCCUNOINAN)

93 87 93 3 .164 4 ACSR 94.38 .259 .090 2377.1 781.7 .446 11.46 3.93 121.5

14 93 94 3 .005 4 ACSR 2.03 .007 .002 50.7 16.7 .000 .00 .00 2.6

Ccaencardo en el nodc.. 93 (1032,801188 HÛ6IL )

95 93 95 3 .059 4 ACSR 92.34 .083 .029 2315.0 761.0 .139 3.52 1.23 lia.3

17 95 97 3 .115 4 ACSR 13.44 .166 .058 334.6 110.0 .04! .15 .05 17.2

101 9* Ml 3 .2*9 4 ACSR 12.07 .393 .136 300.3 98.7 .035 .23 .10 15.4

104 101 104 3 .154 4 ACSR 2.92 .217 .075 72.7 23.9 .011 .01 ' .00 3.7



I RED PAIRARIA FUSASASU8AICUNO¡NARAACA) « CASSA S AN'CS CONDUCTOR ECONOMO)

AURENTADOA No.
Voi * i ; » L im i i U n «  
rjctor de Potencu 
Fictor de C irji 
Factor í» Perdidis 
Teniiín en Birri

FUSA-1........
12.40 KV
94. :
A3. 1
40. Z
99. Z

Seeandi
Enerjií Sministridi

9029.8 AVA 7554.2 CU 
41955.5 RdH

2637.9 AVAR

se:c ncdc ncdc fases lcnsii.
1 INIC. FINAL 1 [fCBJ

C O N D U C T O R  
A.N.S. 1 CASSA

A I
[OIOS] [OHRS]

CAF3A/S5CC10N RES. 3 
[CT] [tVAR] SECC.

PERD./SECCION 
[KM] [KVAA]

Coaennndo en el nodo.. 101 (T034,INCL9ACCL I

107 101 107 3 .199 4 ACSP 9.14 . 2 S0 . 0 9 7 227,3 74.7 .046 . 1 2 .04

Co»tn:indi en ti nodo.. 82 (T035,VILLA HARIA 1

110 92 110 3 .169 4 ACSR 27.97 .237 .052 703.6 231.3 .121 .90 .31

111 110 111 3 .003 4 ACSA 5.37 .001 . 0 0 1 135.3 44.5 .000 . 0 0 .00

Cctenundo en el nodo.. 110 (TOZa.BOOtSAS RAIA 1

114 110 114 ; .273 4 ACSA 22.50 . 33 5 .134 567.4 196.5 .159 .96 .33

117 114 117 3 .291 4 ACSR 20.4? .3?6 .137 515.7 159.4 .143 . a : .23

119 117 11? 3 .131 4 ACSR 6.5? .255 .08? 165.7 54.4 .031 .05 . 0 2

120 119 120 3 .090 4 ACSA 3.30 .127 .044 32.8 2’.2 .008 .01 .00

Cc«en:ir,do en el nodo.. 117 (T039.FIÍ.CA ARENAL 1

12: 117 123 3 .263 4 ACSR 5.75 .371 .12? 141.6 47.5 .039 .06 .02

124 123 124 3 .026 4 ACSR .17 .039 .014 4.3 1.4 .000 . 0 0 .00

Coien:•ndo en el nodo.. 123 ( T040,F INCA NICA! )!

125 123 125 3 .035 4 ACSR 5.58 .04« .017 140.2 46.1 .005 .01 .00

127 125 127 3 .095 4 ACSR 5.52 .134 .046 133.7 45.6 .013 .02 .01

Ccee-.Hndo en el nodo.. 117 IT042,FINCA CIELO UNI

129 117 128 3 .059 4 ACSR a . 14 .082 .028 204.6 67.2 .012 .03 .01

129 129 129 3 .029 4 ACSA 4.82 .041 .014 121.1 3?.S .004 .00 .00

n o 129 130 3 .019 4 ACSR 2.02 .027 .00? 50.7 16.7 .001 .00 .00

Co»en;jndo en ei nodo.. 129 (7044,ACUEDUCTO 1

132 129 132 3 .120 4 ACSR 1.37 .16? .05? 34.4 11.3 .004 .00 .00

CORRIENTE
[JWS]

tí.7

15.7

6.9

29.9

26.2

9.4 

4.2

7.4

.2

7.1

7.1

10.4

6.2

2.6

1.1



I K D  RRlKARIJ FUSASASI/6«!CIAD IRAKARCAI I CAREA 3 »«‘ OS CONCUCTOR ECONOMICO

a u k k t a d o r No. i fusa—i......
voltaje Linn i lito 12.40 uv
Fletar ¡le Potence! 94. :
Fletar de Cirgi 43. ;
Ficter se Rirdidn 40. I
Tension en íirn 9?. J

De unii
Erergu Sminulndi

3029.3 414 7534.2 14 
41355.5 KM

SECC NODO ÑOCO FASES L0NS3T. C G h D U C T O f t  R I CARSA/SECCION RES.’. PERO.1SECCION COfiSIENl
1 MIC. FINAL i luti A.».5. J CAF.3A {0W13J [CfflSJ ion [OVAR] SECC. [«] [AVAR] ;AKPS]

Coaeniindc en el nods.. 129 (T045,PIRCA IA ERCtlEU

i:: 129 133 3 .004 * ACSS 1.43 .006 .002 36.0 11.8 .000 .00 .00 1.8

134 133 134 3 .055 4 ACSR 1.15 .077 .027 20.9 9.3 .00: .00 .00 1.3

Coien:uidc er. e! nada.. 133 (1046,CMCA Ec DESCAN>

137 133 137 3 .264 4 ACSR .28 .372 .129 7.1 2.3 .002 .00 .00 .4

Coienjind: en el nade.. 23 |I047,F:»CA SAÍIlGCnil

133 23 138 5 .340 470 ACSR 45.80 .011 .017 2951.9 9S6.3 .032 .72 1.12 147.9

141 138 141 3 .193 4 ACSS 5.24 .275 .095 133.9 44.0 .027 .04 .01 6.7

142 141 142 3 .909 4 ACSR 1.98 .013 .004 50.6 16.6 .000 .00 .00 2.5

Co«en:infla en el nado.. 138 (T04é.CONJUNTO FE510.I

143 133 145 1 .103 336.4 ACSR 84.11 .018 .040 2S17.2 941.7 .249 3.36 7.47 423.9

146 145 14s 3 .045 4 ACSR 3.27 .092 .032 83.3 27.4 .006 .00 .00 4.2

Caienzmdo en el nodo.. 145 (TúSl.ElECÍRCCllWMAR) '

149 145 143 3 .994 4iO ACSR 42.46 .026 .04! 2730.5 906.9 .070 1.47 2.31 137.1

150 143 130 3 .132 4 A2SR 1.18 .196 .065 30.1 9.9 .004 .00 .00 1.3

Ceiennr.do en ti nodo.. 148 (T0‘2,CCC£SI0 CARLOS )

132 148 132 3 .128 4 ACSR 9.91 .190 .963 250.0 92.2 .033 .09 .03 12.6

134 132 154 3 .110 4 ACSR 6.54 .155 .054 ls6.6 54.9 .019 .03 .01 8.4

134 134 134 3 .105 4 ACSR 3.27 .148 .051 83.3 27.4 .00» .01 .00 4.2

Coitn:anj: en r! node.. M2 (T jJ5,Ei.ECTRCCUÜ&I*i*A.

157 148 157 3 .032 2/0 ACSR 43.64 .014 .015 244S.9 812.4 .030 .64 .60 123.1

142 157 162 3 .177 2 0 ACSR 43.64 .073 .080 2*48.3 811.7 • loó 3.54 3.63 123.1



I RED PRIMARIA FUSASASbSA(CUNOIMAKARCA• « CAP6A 8 « '0 5  CONDUCIOS ECONOMO)

AUSESUDO* *o. 1 FUSA-1.........
Valtij» Linei i Linei 12.40 4’/
Fletar de Potencn 44. :
Fletar de Cirji 43. I
Fictor de Perdidas 44. 1
TensiOn en Sirri 49. !

Quindi 9014,8 UVA lisi.: li 2ò37.9 IVAk
Er,er;ia Steinistrica 41355.5 lt»H

SECC SOM «ODO FASES LCSSIJ. c o s i u c i o * S I CASSA/SECCION ses.: SESO./SECCION C2SSIEN'
1 ime. fìssi. i [ni] A.8.S. I CASEO [Celta j (ositi; [li] [IVAS] SECO. [II] [KVAS] (Alfa!

li' Idi 163 3 .041 4 ACSS 2.90 .062 .022 73.7 24.2 .003 .00 .00 J.7

Caeencmda ir. el naie., lai 11057,ELECTROCUOTINAM

165 162 165 3 .040 2/0 AC3S <7.18 .018 .013 2371.1 733.6 .937 .77 .77 119.4

166 165 166 3 .02? 2/0 AC38 47.18 .013 .013 2370.3 763.1 .027 .56 .56 119.4

167 166 167 3 .009 2 ADIR .00 .007 .004 .0 .0 .000 .00 .00 .0

Cceenzinda en el nodo.. 166 (Paste l e m m i 1

169 16o lc9 3 .077 4 ACSR 3.26 .108 .038 83.3 27.4 .007 .91 .00 4.2

170 169 170 3 .022 4 ACSR .00 .OCl .011 .0 .0 .000 .00 .00 .0

Coun lindo en el nodo.. Iò9 (Poste T e m m l  )

[71 169 171 3 .007 2 ACSR .00 .00« .003 .0 .0 .000 .00 .40 .0

Coien:indo er. il nodo.. 169 (Poste l e m m i  )

172 169 172 3 .028 4 AC3R 3.28 .039 .014 83.3 27.4 .002 .00 .00 (.2

Coienundo en el nodo.. 166 <T058,ELECT80Cl)NDIN«l

174 166 174 3 .100 2/0 ACSR 45.52 .044 .045 2286.4 755.1 .083 1.75 1.79 115.2

175 174 175 3 .055 2/0 ACSR 44.41 .024 .025 2229.2 735.1 .047 .91 .95 112.4

176 175 174 3 .012 2 ACSR .00 .011 .006 .0 .0 .000 .00 .00 .0

Coienundo en e! neda.. 175 (Poste l e m m i  )

177 175 177 3 .020 4 ACSR 1.57 .023 .01) 39.3 13.1 • W1 .00 .O-) 2.0

CoeenunJo in el nodo.. 175 iTJóO, AL HACEN SAN CAM

130 175 130 3 .079 2/0 ACSR 43.62 .034 .035 2133.5 721.1 .065 1.24 1.28 ¡10.4

131 180 181 3 .080 4 ACSR 4.45 .113 .039 111.7 3a.6 .0-/9 .91 .0« 5.6

132 191 192 3 .064 4 ACSR 1.50 .090 .031 38.0 12.4 .002 .00 .00 1.9



ALIREKTMOR »0. I FOSfl-X...................
Vcltije linn a tinea 17.40 tv
Factor de Potencia 94. 1
Factor dt Carqa 63. 1
Factor de Rerdidas 40. I
lensiin to Barra 49. I

I BED R IN W IJ  FUSA6AS1/SA(CUNOINARASCA1 I CAREA 3 AH'GS C0A3UCI3R ECOKORlCO

Deaanda
Ecer^ia Suttnistrada

8029.3 KVA 7534.2 t.A 
4:355.5 Mh

Ga37.9 KVA.9

se:c n2eo ng:c eases lghsit. 
t m:c. f;« i 1 [mj

C G K D U C T O R  
A.4.5. t CAFBA

R I 
[OHMS] (OHRs)

CAF.5A,3EC::3ft RES.3
i>.kj ¡k /ari se::.

PES5./3ECC!» 
(<«! iKVARJ

CCRRIEklE
[ARPS)

is; 132 13: 3 .019 4 ACSR .60 .027 .009 15.3 5.0 .000 .00 .00 .1

Coaar;:indo t-. si nodo. . 160 i7;63,EDlF.!SUSEIE 11

137 150 197 3 .190 4 ACER 6.13 .263 .093 155.7 51.1 .03-3 .05 .02 7.9

134 13' 169 3 .135 4 AC5R 2.32 .140 .066 53.8 19.3 .003 .01 .00 3.0

Caato;lino: trei n:do. . 160 |T065,IAL[aSISIE3 LA R|

140 150 190 3 .019 1/0 ACSR 43.93 .011 .009 1914.4 632.1 .017 .31 .25 96.9

til 190 191 3 .013 2 ACSR .00 .016 .004 .0 .0 .000 .00 .00 .0

Ccitn:ando en el node... 190 (Paste lertinai )

li: 190 192 3 .046 4 ACSR .60 .065 .022 15.3 5.0 .001 .00 .00 .8

Cottn:anda en el nodo.., 190 (T066,ElECTS0CUWi!NAM

195 190 195 3 .110 1/0 AC3R 43.43 .061 .051 1904.3 626.9 .096 1.69 1.41 96.1

194 195 196 3 .028 4 ACSR 13.33 .039 .014 337.8 111.0 .010 .03 .01 17.1

193 194 193 3 .093 4 ACSR 13.33 ' .138 .046 337.9 111.0 .i'JA .12 .04 17.1

199 196 199 3 .006 2 ACSR .00 ,005 .003 .0 .0 .000 .00 .00 •0

Coatn:ando tn tl nodo.. 193 (Posit Terainal I

200 149 200 3 .023 4 ACSR 5.69 .039 .014 144.0 47.3 .004 .01 .00 7.3

Ccaen:ando tr. ti nodo.., 193 (I067,ELECIRKJN3IKini

20: 199 202 3 .054 4 ACSR 7.»4 .076 .026 193.» 63.6 .011 .0: .01 9,9

:c3 2:2 201 3 .070 4 AC5R 3.82 .099 .034 9a.9 31.9 .007 .01 .00 4.9

Cc«*n:and: tn ti nodo.. 202 (TOoS.PLAZA DE REREAD 1

m 202 20» 3 .115 4 ACSR 3.8: .162 .056 96.3 31.5 .011 .01 .00 4.9

Ccitncaodo to tl nodo.. 195 (T069,Ei.ECIRCC'.iX9iA"4/



« RED PRINAR1A FU3A6ASUSA(CURDINA.1ASCA| I CAfcSA 8 A X'O S  CONIUC7CR ECONORIC3

ALIHESTAOCR He. 1 FUSA-I....
Volti)! Linci i linci 12.«0 <v
Factor ir Potencii vi, i
Fidar de Cingi 43. I
Fidor de Perdidis 43. I
Icni.cn in 8irn 99, 1

Deiindi
Energii Sueinistndi

florv.e tv* 75=4.2 tH 
41355.5 MK

SECC
1

NOCC HCD'2 
1NIC. final

FA5E3 LOH317. 
1 [OÌJ

C 0 H 0 U C T 0 R 
A.H.8. I CAF.óA

R
tOnf.Sl

I
¡omisi

CAFSA/SECCICN 
[«] [tVAS]

Piò.*.
SECC.

FERJ./SECCICN 
UH] (»VARI

CORSIERE
[AltRS]

203 195 223 3 .047 1/0 ACSS 35.74 .024 .022 1544.3 514.4 .034 .49 .4! 79.0

211 208 211 3 .100 4 AC3R 2.32 .14! .04’ 58.3 19.3 .004 .00 .00 3.0

Ccientand: k . el nodo.. 2C8 (TO7O,EBIF.JATT0t 1

215 2C5 212 3 .083 4 ACSS 9.34 .124 .043 237.1 77.7 .021 .05 .02 12.0

214 213 214 3 .044 2 AC3R .00 .041 .022 .0 .0 .000 .00 .00 .0

CocncinC: cr, el nodo.. 213 (Foste Teresnil 1

215 213 215 3 .013 4 ACÒR .90 .025 .009 22.7 7.4 .000 .00 .00 1.1

Coicr.iintfo fi el nodc.. 213 IT371,E0!F.JA1TES 1

217 213 217 3 .099 4 AC3S 8.44 .139 .048 214.4 70.3 .022 .05 .02 10.9

213 217 218 3 .010 2 AC5R .00 .00’ .005 .0 .0 .0« .00 .00 .0

Cciencinda en e! nodo.. 217 (Poste Teriinil 1

219 217 219 3 .021 4 AC3R 3.65 .030 .010 92.3 30.5 .002 .00 • OC 4.7

220 219 220 3 .065 4 AC3R 1.4? .0«2 .032 37.3 12.3 .002 .00 .00 1.9

Coicncinda tn el nodo.. 217 (1073,EDIF.BANCO CAFE)

221 217 221 3 .015 4 ACÒR 4.80 .023 .003 121.5 39.6 .002 .00 .CO *.l

222 221 222 3 .042 4 ACER 3.90 .059 .02! 53.6 32.4 .004 .oc .00 5.0

*23 222 223 3 .019 4 ACÒR 3.39 .027 .00« 85.9 23.2 .002 .00 .00 4.3

224 223 224 3 .019 4 ACSS .00 .027 .009 .0 .0 ,30v .00 .00 .0

Cocciundc en el nodo.. 223 (Poste Teriinil 1

225 223 225 3 .040 2 ACSR .00 .735 .019 .0 .0 .300 .00 .00 .0

Coienjintf: rn el naca.. 223 (Reste Teriinii 1

226 223 22ó 3 .017 4 ACSR j.e9 .024 .008 35.9 28.2 .Od .0« .00 4.3



I  RED PR IOR ÌA  FUSA$A3U6í.CURDI-9A.1ARCA) I CARSA 3 AX'OS COX5UCTÛA ECONOMICO

ALÎHEXTA3CR Ko. 
volti;» L inn  i Linti 
r ittor dt Rottncu 
ficto» dt Cmgi 
Fictof de Perdidis 
TtnsiM en B irri

FUSA*!........
12.45 «
94. i
43. Ï
to. :
99, :

Cetmdi 8029.8 ‘VA 7534.2 M  2»37.9 íVAR
Ensrjn S jt in is ír ic i 41355.5 Rth

Seit
»

RCDC 9022
i«:c. f ix a i

FASES L0N5I7. 
• W )

C 0 4 3 li C 7 0 P 
A.4.3. 1 CARGA

R
ÍCKíE]

t
[OMIS]

CAREA/3 
[MI

cCClSX
[KVARJ

RES.:
SE3C.

PERD./3ECCI2N 
[MJ [RVAR1

CGRRIE97E
[ASPE]

Cc*en:andG ?■> e'. njde.. 208 (T07o,ElECTRGCUfT077 I

227 203 227 3 .034 4 ACEF 50.04 .051 .013 1249.4 41'.0 .047 .63 .22 64.1

227 229 3 .121 4 ACSA 44.33 .170 .059 1123.7 349.5 .133 1.63 .57 56.B

230 229 230 3 .043 2 ACáR .00 .054 .030 .0 .0 .000 .00 .00 4

Ccttncif.oo f el nodo.. 229 (Poste Tentimi 1

233 229 233 3 .151 4 AC3R 3.83 .213 .074 94.9 31.3 .015 .02 .91 4.9

234 233 234 3 .077 2 ACER .00 .043 .037 .0 .0 .000 .00 .00 .«

Cotenmnaa tn el nodo.. 229 (Peste Tortini! 1

235 22? 232 3 .019 4 ACS8 40.35 .027 .009 1025.3 337.1 .020 .22 .07 51.9

234 235 234 3 .045 4 ACER 33.74 .092 .032 B53.5 290.6 .057 .52 .18 43.2

237 234 237 3 .004 2 AC5R .CO .005 .003 .0 .0 .000 .00 .00 .0

Coier.cindo er. ti nodo.. 234 Iroste Terunjl 1

233 234 233 3 .075 2 ACER .00 .044 .034 .9 .0 .000 .00 ,04 .9

Ccitnnnío en ti nodo.. 23a (Peste Tentimi 1

240 234 24C 3 .074 4 ACER 33.74 .107 .037 032.9 230.4 .Otó .60 .21 43.2

242 240 242 3 .073 4 ACER 4.C2 .103 .034 101.4 33.3 .003 .01 .00 5.1

Coetn’ir.do en el nodo.. 240 (TOfil^LECTWCllEIW.l

244 240 244 3 .035 4 AC3R 2.90 .120 .042 70.4 23.2 .006 .00 .00 3.4

245 244 245 3 .021 2 ACER .00 .019 .010 .0 .0 .000 .00 .00 .0

Cettmindo en <1 nodo.. 240 (Posti Terunjl 1

245 240 24- 3 .041 4 ACSR 2t.95 .084 .030 430.3 223.7 .042 .31 .11 34.5

2«3 247 243 3 .053 4 ACER 2o.95 .092 .023 490.0 223.6 .040 .29 .10 34.5



I  RED PPIR AR ia FUSA3ASU6A! CURDINÄRSRCAi I CASSA 8 AN'GS C0NDUCT3R ECONÜMCD

AUNENTADOR No. 1 FUSA-!..
VcltlJI U r l i  1 Linei 12.40 tv
Fictcr de Ratinai 84. :
Fictor de C ir;i 65. :
Fictcr ai P i'd idjs 40. :
Tl'.Siin m t u r i «. :

Denudi S027.S NVA 7534,
E,-.irgli Sinistrasi 41355,

::CC KOCC NC0-5 FASE3 IOnSIT. C ü N D U C T 0 fi S

4 ih::, finsi 4 [*«] A.M.3. I CAA3A [0W1S1

251 243 251 5 .181 4 AC3R 22.57 .248

252 251 252 5 .046 4 AC SS 11.40 .065

255 252 255 5 .147 4 ACER 6.31 .207

25« 255 254 5 .046 2 ACSS .00 .058

Cc«ir:in:c en il rooo.., 251 IPcst? Tirami 1

257 251 257 5 .146 4 ACSS 10.87 ■ 20o

262 257 242 5 .573 4 ACSF. 4.45 .555

R E 5 U R E N 5 E C C I O N E S

P irlid is Tot*!es...............  157.5 kN 186.8 k
Perdidis de E r.irgli..........  551.0 IWH
Costo do ft-didis.........  156758400.0 4
Anno I di Cargi.........  105.84 (SecciOn No. 6
Longitud TotJl Aiieintidar.. 12.455 KNS

.2 k» 2j57.8 k'VAR
,5 IWS

1
CÜW1S]

CAPC-A SECC5SN 
[‘4; (SVASI

RE5.5
SECC.

PERJ./SECCICN 
[kN] (kVA?.)

COSÌ¡ENTE 
[A.NP3Ì

.085 5sl.2 135.5 .110 .64 .23 23.4

.022 267.2 84.4 .013 .44 .01 14.6

.072 171.6 56.4 .026 .05 .02 8.7

.051 .0 .0 .000 .00 .00 .0

.071 2’3.4 80.8 .041 .12 .04 14.0

.135 111.7 54.7 .043 .05 .02 5.7



«ED fRMARlJ FüÇAôASUSA(CURDINAAARCA| I  CAREA 3 AR'OS CONDUCTOR ECCNONICO

ALIllERtAOOR ta. I FUSA-1,
Volti]« Unti i Unti 12.49 kV
Fictif di Potinoli 9«. t
Tiniiin «n Birri 9«. X

Diiindl
-

8029.3 UVA 7534.2 Ai 2637.9 rvAR

AEDO DE3CR1PÙICN IVA C A R I ì A S TR. CE LA F. ACUÌ. 1 ACUII. PE3.Î a  i
1 INSTALADOS [«: i«VAR] 5/E AL MODO tenus: t or ne i «CLP. RODO

6...Riliì .0 .0 .0 .2«a .952 .116 .45! 93.5«

7...Rui; .0 .0 .0 .352 .962 .137 .540 93.46

a...Posti Ti-iinil .0 .9 .9 .355 .065 .178 .540 93.46

IO...TOOI,ElECIì jCJCIRAP 75.9 53.4 19.2 .471 .270 .195 .549 95.45

ll...Td02,C0LÀS20 DPTAL T 20.9 li.4 5.4 .495 .264 .297 .55*7 93.45

13...Pini .0 .0 .0 .419 .072 .160 .627 93.37

14..,Dcsti Tininiì .9 .9 .0 .479 .969 .169 .o2T 93.37

15...T003.ELEETSOCUNC!NAN 130.9 «1.4 13. i .486 .179 .197 .6-*) 93.37

i?...Pm: .0 .0 .0 .509 .98’ .199 .773 98.23

IS...TOCA,CCSWUSTO resid. 75.0 31.2 10.3 .571 .120 .210 .774 98.23

1 ? . . .Pilli .0 .0 .0 .520 .092 .206 .799 93.20

20... 7005,EiCTRGC ORDIRAI «5.0 19.0 A.2 .558 .137 .222 .300 98.20

21...Pilli .0 .0 .0 .oli .107 .239 .925 95.06

22... T006, ELECTRCCLND [StAfl 75.0 31.2 19.3 .633 .145 .252 .926 93.07

27...Corti Circuito .0 .0 .0 .694 .120 .26? 1.032 97.97

?4... TC07 ,ELECTRGCUND INA71 75.0 87.3 27.« .755 .229 .302 1.033 97.96

:e...T006.ECE;TSCCJN&:?(A« 75.0 31.2 10.3 .752 .139 .297 1.113 97.69

30...Certi Circuito .9 .0 .0 .974 .20: .394 1.376 97.62

31...t o o » ,casa nuSEO 50.0 21.0 6.9 1.020 .2èò .416 1.333 97.62

37...R m ! •C .0 .9 1.951 .719 .431 1.757 97.61

33, ..T010,ELECTRCCL'RDIAA,1 75.0 31.2 10.3 1.039 .364 .450 1.333 97.61

34...T0ii,EiECTR3CaS»W 75.0 31.2 10.3 1.104 .335 .457 t t Z f Z 97.61



»£5 PRIIWR1A FBSASASUMICUXDIKAJtARCAl I CARSI S iH'fé CCMtCT» ECCsCHICO

ALIHENTA5CR No. 1 FUSA-I
Volti;* linci i Linci 
Fidar de Patene:!
Ter,sii« *n Sirri

12.40
94.
9?.

«V
;
:

Dccindi 8029J UVA 7534.2 U :»;7.5 tris

ncìo tE3cs:?;io»i uva

t INSTAuASCà
C A R S A S 
(MI [LVARJ

a. SE LA ;
S/E Ac RCcO I

t a:jk. 
M S i

l KOi. 
[>j c ;

2£3.:

ACJ*.
IV 1
noce

35...R m l .0 .0 .0 1.172 .lei .4=0 1.399 9’. 60

3e...T012,ELEC:R0£UKDiAA« 75.0 40.A 13.3 1.202 .523 . 5C5 1.39? 97.60

39...T013iEL£CTR0CuWIRAìi 75.3 31.2 10.3 1.2A3 iìì: .537 1.4« 97.iO

<0...Corti Circuit: .0 .0 .0 1.054 .23« .130 1.501 97.50

ii...toi41ele:tk c u w i r a h 45.0 24.7 9.1 1.121 .530 .4«: 1.501 97.50

42...1015,HOTEL PANORAMA 30.3 li.7 5.5 1.14? .3é? .477 1.5C4 97.50

43...Certi Circuito .0 .0 .0 1.15b •23! .475 1.660 97.34

43...T014.ESCUELA AUIILIA 15.0 8.7 2.? 1.20« .351 .500 l.i«7 97.33

47...T017,ITUC 225.0 120.1 39.5 1.295 .473 i.ó̂ S 97.32

43...Corti Circuito .0 .0 .0 1.243 .319 .515 1.790 97.21

4?...T0181H0TEl BARILA 50.0 27.3 9.0 1.297 .381 .537 1.791 97.21

SI...Ridi .0 .0 .0 1.383 .397 .580 2.042 94.9«

53...101?,HOSPITAL SAN RA 250.0 133.3 43.8 1.471 .52! •ò23 2.054 9e.?5

54...Corti Circuito .0 .0 .0 1.423 .453 .wo 2.04? 9«.95

55...T020,ELECTR0CUMHNM 30.0 li.7 5.5 1.4A3 .509 . ìi'v 2.057 94.94

Al...Ridi .0 .0 .0 1.704 .31? .738 2.093 9«. 90

A?...1021.HOTEL C0LINA5 0 45.0 122.2 40.2 1.717 • S«7 .744 2.9?? 9«. 90

65...1022,FINCA BAIFORE 15.0 45.3 14.2 ¡.’B5 .?«? .750 2.101 ?o.90

Ai...Rili! .0 .0 .0 1.45? .515 2.1i4 9i.93

A7...Corti Circuite .0 .0 .0 1.4A4 .44« .417 2.!:" 94.s:

4?...io:3,Ele:ifcc'j'ì:i>ìa.- 75.0 40. A 13.3 1.554 .573 • e«l 1.139 9«.81

70...Riiì: .0 .0 .0 1.533 .ili .675 2.1?4 9).31



#E3 PR.HARIA FÜSAGASU6A|CUND1NAHARCAI t CARSA S AN'GS CONDUCTOR ECÜNCHICO

AUHEXTAOOR No. 1 FUS4-1............................
Voltají Linea a Linea ¡2,4.) kv

Pactar de Potencia 9 4 . j
Tensidn en Barra 9 9 . j

Deianda 302?.S AVA 7534.2 iH 2637.9 KVAÄ

NOOO DESCRIPCION NVA C A ? i A 3 O. CE lA fi ACiix. 1 ACüH. RES.l 4.V l
1 INSTALADOS t«l {«VARJ S/E A. ÑOCO (ORNS) íürtHSI ACÜH. NODO

71...TOZA,FINCA JALISCO ! 15.0 3.7 2.9 1.612 .655 .63? 2.t?4 94.31

72...Rata! .0 .0 .0 1.645 .701 .705 2.205 96.7?

73...T0C5,*ILLA libofn: 30.0 49.2 16.2 1.660 .722 .712 2.20a 94.79

74...Rani .0 .0 .0 1.687 .7jO .726 2.211 94.7?

75...Foste Tcjinal .0 .0 .0 1.699 .771 .732 2.211 94.79

7o...Tora.COLES!G RICAURT 30.0 *9.2 16.2 1.698 .775 .731 2.211 96.79

77,..Raial .0 .0 .0 1.723 .311 .744 2.214 96.79

79...T027,C2.HJ. RES. SANT 75.0 40.6 13.3 1.820 .943 .791 2.218 96.73

81...T023,RINCON CE SANTA 75.0 40.4 13.3 1.G55 .997 .30? 2.21? 96.75

32...Raial .0 .0 .0 1.534 .505 .651 2.335 96.67

ej...T029,ELECTR0CUNDIHAH 45.0 72.7 23.9 1.534 .575 ,673 2.463 94.53

8;...T030,EIECTRDCUND¡NAN 30.0 34.4 11.3 1.321 .909 .’91 3.035 95.92

9C...T031.ELECTRCCUNDINAH 75.0 119.6 39.3 1.969 1.113 .363 3.103 95.90

9T...Raial .0 .0 '. 0 2.005 1.165 .381 3.531 95.47

94...T032.BCH3A HOBIL 45.0 50.7 16.7 2.010 1.175 .333 3.331 95.47

95...Corta Circuito .0 1976.9 646.3 2.0o4 _ 1.251 .910 3.470 95.33

97...T033,FINCA TENERIFE 10.0 34.1 11.2 2.133 1.419 .663 3.711 95.29

101...Corta Circuito .0 .0 .0 2.462 1.312 1.104 3.796 95.20

1CJ...TO34.1NCU8ÄC0L 45.0 72.7 23.9 2.616 2.02? 1.179 3.308 95.19

1C7...TJ35,VILLA HARIA 75.0 227.2 74.7 2.661 2.092 1.201 3.842 95.14

UO...R111I .0 .0 .0 1.702 .742 .*33 2.45o 96.54

111...T034,KDESAS RAIA 50.0 135.3 44.5 1.705 .746 .734 2.45o 94.54



« 3  FRl.NASlJ Fl’SSÓ iSl'SííCUO IM itM CA) I CASSA 6 AN'05 CONDUCTOS ECCNCHICC

ALI SENTADOR So. 1 FUSA- 1

Voltile Linei i  Linei 
Fictor de Poterci! 
Tensión en B irri

12.
44.
54.

40 ».V 

I

Deeindi 3)74 .8 IVA '354.2 r.N 2437.4 5VA?

MJG DESCRIPCION rv4
i instala::«

C 4 í 5 A 3 IN. CE LA 
S £ Al NOSC

R ACJt.
[oh« :

I ACùH. 
(3HR3]

re:-.:
AClH.

4V ! 
NCDC

114...T037,ELECTRCCUM;N4i' 45.0 50.7 14.7 1.475 1.127 .347 2.414 h ,Z i

117...P illi .0 .0 .0 2.254 1.523 1.004 2.7»2 «4.24

II?.. .1033, ELECTRQCLflO ! NA.* 30.0 82.8 27.2 2.437 1.7'3 1.C93 2.743 45.21

120...T03?,FISCA ARENAL 30.0 92.5 27.2 2.527 1.405 1.137 2.300 ?».:o

123...Corti Circuito .0 .0 .0 2.514 1,844 1.133 2.301 4». 20

12«...70«,PIAGA NICr.I 45.0 1.3 1.4 2.547 1.433 1.14? 2.801 4». 20

125...1041,FINCA LA CANElI 13.0 1.5 .5 2.554 1.443 1.150 2.504 1?

127...7072,FINCA CIELO LIN 15.0 133.7 45.5 2.414 2.077 1.144 :.jr- 94.19

129...T043,COLSESANE L7DA 75.0 93.5 27.4 2.314 1.405 1.032 2.774 94.23

1 ^ . . . P in i .0 .0 .0 2,343 1.444 1.0‘6 2.775 4».22

130...T044,ACUEDUCTO 45.0 50.7 14.7 2.342 1.4’3 1.055 2.779 9».22

132...7045,FINCA LA PRONEL 30.0 34.4 11.3 2.143 1.815 1.105 2.782 44.22

133...S ii li .0 .0 .0 2.347 1.452 1.043 2.773 94.22

134...T044,FINCA EL DESCAN 25.0 23.4 4.5 2.402 1.724 1.075 2̂,77® 9i.22

137...704",FISCA BARIlOCNE 75.0 7.1 2.3 2.411 2.024 1.177 2.750 9».22

ne.. .P in i .0 .0 .0 .724 .131 .234 1.G44 97.94

14!...704B,£LEl7PCCLiNDINAN 75.0 83.3 27.4 .414 .404 .37? 1,091 97.91

142...T049.CÜNJLNT0 RE SI 5. 45.0 50.4 15.4 .426 .414 .383 1.051 97.91

143.. .S ii li .0 .0 .0 .327 .14? .324 i .si: 97.5?

Mi... TOSI ,£LEC7S3CUNDINAr 75.0 £3.3 2'.4 .8:: .241 .35» 1.31? «7.4E

142...Corti Circuito .0 .0 .0 .421 .175 .345 1.333 47.42

ISO...7052,COLESIO CASlCS 45.0 30.1 9.4 1.053 • JÓ( . 43v 1.33» 47.41



ALMERTAJOR lo. 1 FUSA-I....................................
Volta.! Linea a Linai 12.49 kv

Facto'- da Potenoia 9«. 1
Tensiir en 3arra 99. j

R£3 M I N A * ] *  FKSA6ASU6A(CUH0IRAHARCA) t  CASSA 8 AK'OS COHDUCTCR ECONOMCO

¡bianda 8039.3 AVA 7534.2 U  24:7.9 KV6A

non Ksa:Fc:ar uva
I hà'ALAKS

152.. .T053,E-E37RCCUJiD!NSH 75.0

154.. . TOSA, Eì.:CTRClLVj!NA," 75.0

155.. .T055,as:'c3a')i:!vi< 75.0

15' . ..S a u l .0

142.. .Paia! .0

143.. . 7057, iLiC 'S iCLW IW I 112.5

145.. .Corta Circuito .0

164..  .51.ai .0

14T...Fosti Tarii-.il .0

149.. .5.ia! .0

170.. .Posti Tarlim i .0

171.. .Posta laminai .0

172.. .TO56,ELECtR0CUT»DINAH 75.0

174.. . 1059, ELECTRCC'JRD! V-P 112-5

175.. .Ri.al .0

176.. .Posta laminai .0

177.. .T0t0,ALPACE9 SAH CAV 30.0

180.. .Raaal .0

191.. .TOól ,El- :T? 3CLTG1IÌAII 15C.0

152.. .TOà?,EC:r .SA«4 IArTI.9 *5.0

133.. .1043.EOI?.SJFETE 30.0 

75.0

C A R 3 A S
(ivi [<var;

Fi. 5E LA 
3. E AL «CO

R ACUII. 
[SMISI

1 ACUII. 
ICHH3J

RE3.I
ACUII.

sv : 
«co

83.3 27.4 1.049 .355 .429 1.416 97.53

83.3 27.4 1.159 .510 .492 1.435 97.57

83.3 27.4 1.244 .458 .333 I.*44 97.5o

.0 .0 .953 .139 .380 1.414 97.59

.0 .0 1.130 .267 .440 1.530 97.42

73.7 24.2 1.174 .329 .432 1.565 97.42

.0 .0 1.170 .295 .473 1.617 97.38

.0 .0 1.199 .293 .491 1.6*4 97.34

.0 .0 1.207 .305 .495 1.644 97.34

.0 .0 1.274 .406 .529 1.650 97.35

.0 .0 1.298 .437 .540 1.650 97.35

.0 .0 1.293 .412 .532 1.650 97.35

83.3 27.4 1.304 .443 .543 1.653 97.33

55.5 18.2 -1.2°9 .342 .53» 1.731 97.27

.0 .0 1.354 ,566 .561 1.778 97.22

.0 .0 1.544 .377 .547 1.773 97.22

39.3 13.1 1.374 .394 .571 1.779 97.22

.0 .0 1.432 .400 .596 1.843 97.16

73.7 24.2 1.512 .513 .635 1.552 97.13

22.7 7.4 1.574 .607 .666 1.55* 97.15

13.3 3.0 1.595 .430 .475 1.955 9'. 15

94.8 31.9 1.622 .660 .639 1.573 97.13
i9'...T0o*,E.ECTc:ni«:tiAP



« 3  PAIfARIA FUSA6ASU6A(CUR3INAiAFCAI I CARSA 9 AM'CS C0S5UCTGR ECOWHICO 

AUREIiTAOOA Ho. I FUSA-1.............................
Vo’.tije Linea a Liuti 12.40 VI
Factor dt Petenti» 94. 1
Ter.sii.1 en Barra 99. 1

[••iodi E029.3 AVA 7584.2 AH 2437.9 AVAf

MSC SESCRIPMOH A .'A C A R S A 5 A*. CE LA A ACM. I ACM . SE3.1 i:v 1
» ISSI¿ UO wS ÌARJ [AVAF] S/E AL SC30 [CMS; [0H833 rCl'R. seco

1B9...T9ò 5,BAl B03IRE5 LA ? 45.0 53.3 19.3 1.757 .356 .755 1.381 97.12

190.. .Rm! .0 .0 .0 1.451 .411 .405 1.560 97.14

191...Posti Tera:.ia! .0 .9 .0 1.449 .427 .414 1.960 97.14

192... T 0AiiQiÉC1RCCii!tri RAJ! 30.0 15.3 5.0 1.497 .*7o .427 1.961 97.14

193...Riti! .0 .0 .0 1.5òl .472 1.957 97.04

196...Corti Circuito .0 .0 .0 1.589 .511 .470 1.944 97.03

199...Pilli .0 .0 .0 1.497 .419 .718 2.000 97.00

199.. .Poste leninil .0 .0 .0 1.493 .454 .721 2.000 97.00

200...T067,ELECÌRCCUSIINAA 112.5 144.0 47.3 1.715 e bSS .732 2.0C4 97.00

202...Pini .0 .0 .0 1.741 .725 .744 2.011 96.99

203...T068,PLACA CE RERCA5 75.0 9».3 31.9 1.811 .924 .778 2.018 94.93

20»...T0491ELtCtRCCiJ«!AÌ!1 75.0 94.9 31.8 1.834 .887 .900 2.022 96.98

208...Riul .0 .0 .0 1.408 .195 .479 1.990 97.01

211...1070,ED1F.JATTEA 45.0 58.3 19.3 1.703 .43? .727 1.994 97.00

213...Rm! .0 .9 .0 1.494 .422 .721 2.012 96.99

214...Poste Terainal .0 .0 .0 1.742 .463 .743 2.012 96.99

215...1071,EUf.JATTER 43.0 22.7 7.4 1.714 .44' .730 2.012 96.99

217. ..Rm! .0 .0 .0 1.795 .741 .769 2.033 96.97

213...Poste Tirimi. .0 .0 .0 1.305 .770 .774 2.033 96.97

219...1072,ELECTRCCUWOAH Il2.5 55.5 13.2 1.814 .791 .779 2.035 9».96

220...T073,E31F.BASCO CAC£ 75.0 37.3 12.3 1.831 .883 .311 2.039 96.9»

221...1074,AMACE* A 1 l 45.0 22.7 7.4 1.811 .734 .7?’ 2.335 9ó.?i



RED PRIMARIA FUSASASUGA1O R D IN A B A P C A ) I  CASSA 8 « ' O S  CONDLCTOR EC 0W M C 3

ALISENTADOS H o . I  F U S A -1 ,
Voitaje Linei i Linea 12.*0 tv
Factor de Potencu 9*. I
TensiOn en Barra 9?. 1

Ceaanda 8029.8 FVA 7584.2 43 2637.9 tVAR

NODO CESCRIPCION uva C A R 3 A S Hit. DE LA R AClir. I A2UA. RE3.1 Itv 1
1 tNSTALADOS fft) [«VARI S/E AL NODO [OH«} [OWI83 AC’JH. NODO

202...7075 .ELSCiRKUMHDAN 23.0 12.9 4.2 1.355 .3*5 .793 2.040 94.96

223...Rie»! .0 .0 .0 1.872 .870 .307 2.041 96.96

22»...Peste Ter«;na! .0 .0 .0 1.892 .897 .314 2.0*1 70.96

225...Foste Teremal .0 .0 .0 1.922 .905 .324 2.041 95.94

22o...T07tjELECTR0CU,T077 173.0 85.9 23.2 1.339 .894 .315 2.043 96.96

227... 1073, ELtCTSCCWCiNAì! 122.5 144.0 47.3 l.o4* .549 .494 2.037 94.94

22?...Rata! .0 .0 .0 1.745 .719 .755 2.17a 9:.32

250...Poste Terainal .0 .0 .0 1.828 .775 .’95 2.176 96.32

233.. .1079, ELECTRSCliADlNAII 75.0 96.3 31.8 1.914 .932 .829 2.1*1 96.81

23*...Poste le'iinal .0 ,0 .0 1.993 1.000 .944 2.191 96.31

235... T030, ELEO TftCCUND INAH 75.0 171.4 54.4 1.784 .744 .764 2.196 «6.80

234...Ra»al .0 .0 .0 1.349 .858 .794 2.253 96.75

237...Poste Tereinal .0 .0 .0 1.855 .843 .799 2.253 96.75

258...Foste tcriiul .0 .0 .0 1.924 .904 .352 2.253 96.75

2*0...Paia! .0 .0 .0 1.925 .945 .833 2.519 9s.s3

2*2...1081,ELECTROCUWIIWR 75.0 101.4 33.3 1.998 1.043 .369 2.324 94.67

2*4...1032,F A N A L 30.0 70.4 23.2 2.010 1.045 .375 2.325 96.45

245...Poste Terainai .0 .0 .0 2.031 1.05* .365 2.323 9ó.o3

2*7...Corta Circuit; .0 .0 .0 1.934 1.031 .943 2.3ì ! 96.6»

248... 7053 jcLECTRùClDOIWit 50.0 115.5 33. C 2.04* 1.115 .391 2.4)2 9e.60

.0 .0 .0 2.255 1.332 .93» 2.511 9:.»?

252...K84pELEC7S0CUtt:i(M 50.0 115.3 38.0 2.281 l.**7 1.006 2.52! 94.48



P£5 P E N A R I A  FUM«3USa,CI»:»WM«C»¡ I  CASSA 8 AN'OS CONDUCTOR ECOW NICO

A L H E S T A N R  No. 1 F U S A -I
Volta;; Linea a Linea 12.40 (V
Factor de Potencia 94. I
Tensión en 8arra ?9. I

Setanda 3029.3 iVA 7534.2 KN 2637.9 AVAR

N3W ;e3cd;?::;n uva 
1 IN5'AL«ì33

C A R G A S  
[LNj [KVAS]

LN. GE LA 
S E Ai. NCjG

R ACUN. 
[MSS]

I a:;n . 
[CnNS]

REG.!
ACUN.

rv : 
NODO

:«5...ns5,ELECTs:a»i:iN;s ;:.o 171.6 5c.4 2.423 1.654 1.073 2.551 96.45

256...Folte Tereiaa! .0 .0 .0 2.494 1.712 1.109 2.551 96.45

257... T086 ,£LE:Ti2CLNï!Ni.9 30.0 164.6 54.1 2.331 1.533 1.055 2.553 96.45

252...T087,ELECT*2C UNS!SAN 30.0 111.6 3c.7 2.75= 2.121 1.240 2.596 9a,40

D E S U N E N  S C C C S

5:;? .5  k Va

7 1 26. 9 U  2 44 1. 0  KVAR (No I n d u . »  Pi rd id as)  
3. 342 (Nedo N o . l i ) 7 1

C i j i c i d i d  I n s t a la d a .........................
Cirjj Tota!..............
N i .  I  de S e ^ jla c ic n  Ac j ì . . .



s e ; PRiSASIA FUóASAóvSA(CUNO¡SAKARCAI I CASSA 6 AS'CS C M W C T t S  ErCNOSlCO

S E S U R E N  P O R  A L I . 1 E S T A J O S

B  i * e n r s 5 o s RES. SAI. CASSA SAI. LOSS I TOO D E S A N D A PESj;DAS POT. S.« DE
«JO [I] s c c .  m [AS] [M] [AVAR] [AVA] [AS] [î] SviSINISTRO

3.94 a :  i « .  96 12.433 75S4.2 2637.9 6029.B 157.3 2.0’ 41655.5

PERDIDAS ESE.Afi.

[!#»] (!)

551.0 1.3S



A N E X O  N o . 2

D IA G R A M A S  U N  I F  I  L A R E S  A L  I  M E N T A D O R E S  P R I M A R I O S



L O C A L I  DAD

C A L C U L O S  R E G U L A C I O N  Y P E R D I D A S

D I A G R A M A  U N 1 F I L A R  C I R C U I T O  P R I M A R I O  

_ A L I M E N T A  DO R tT. 1
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C A L C U L O S  R E G U L A C I O N  Y  P E R D I D A S

-CELGAC S A m
D I A G R A M A  U N I  F I L  A R  C I R C U I T O  P R I M A R I O  

AL I  ME  NT A DOR  N.  4 M < 0 f L * F Z )
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L O C A L I D A D  F<¿4

C A L C U L O S  R E G U L A C I O N  Y

D I A G R A M A  U N I F I L A R  C I R C U I T O  
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C A L C U L O S  R E G U L A C I O N  Y P E R D I D A S

“CELGAC S A

D I A G R A M A  U N I F I L A R  C I R C U I T O  P R I M A R I O

L O C A L I D A D  LA A L I M E N T A D O R  N.  LA m é s a OE



C A L C U L O S  R E G U L A C I O N  Y P E R D I D A S m
D I A G R A M A  U N I F I C A R  C I R C U I T O  P R I M A R I O

L O C A L I D A D  G u a d u a s A L I M E N T A  DO R N.
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C A L C U L O S  R E G U L A C I O N  Y  

D I A G R A M A  U N I F I L A R  C I R C U I T O P R I M A R I O

P E R D I D A S m



C A L C U L O S R E G U L A C I O N  Y P E R D I D A S

D I A G R A M A U N I  F I L A R  C I R C U I T O  P R I M A R I O



C A  L C U L O  S R E G U L A C I O N  Y  P E R D I D A S

g l  T3A gPO~7~

D I A G R A M A  UN I  F I L A R  C I R C U I T O  P R I M A R I O
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C A L C U L O S R E G U L A C I O N  Y P E R D I O A S

D I A G R A M A  UN I  F I L  A R  C I R C U I T O  P R I M A R I O
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D I A G R A M A  U N I F I L A R  C I R C U I T O  P R I M A R I O



C A L C  U L O S R E G U L A C I O N  Y P E R D I D A S

D I A G R A M A  U N I F I L A R  C I R C U I T O  P R I M A R I O
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A N E X O  N o . 3

C A L C U L O C I R C U I T O S S E C U N D A R I O S



A N E X O  N o .3.1

A N A L I S I S  T R A N S F O R M A D O R E S  E X I S T E N T E S

R E S U M E N  G E N E R A L



Sí : tí EA.A fissiCk  

Í'^-ISIÍ TS¿13F>n«JCSí3 EU3TEKTE3

fí3l'.'E!( 5EKFAL A*r,¡¡ 1.1

Hsjí 1 et i

; i G C A d M  : A-JKEHT. v.*c?G : : sEîuscjïs ¡ : FESÍI3AS

; : Se .TRAFAGAS.: . . . . . : FGTElClA : E1ÍF.S1A

¡ : 1 ¡ HAIiHO ! f í m í j i g  ¡ M U S O  ! t f m v c  : «Alino ¡ FFCnEOi: ¡

¡f g s as a s-j s a ; i : 34 i 19.14 ! 5.41 ! 13.04 ¡ 3.77 ; 8.23 ¡ 1.93 .

i ! 49 ¡ 23.24 1 4.38 ! 14.15 ; 4.3o : 8.<3 ¡ ;.57 ¡

; : 3 : i.73 : 4.11 : 4.40 : 2.64 ! 2.15 : 1.29 :

¡ : 4 : 25 ! 17.04 ! 4.63 ¡ 14.05 3.19 ; 10.22 ! 2.03 :
; : 
! 5 i 6 ; 4.71 ! 2.45 ; 3.44 : 1.45 : 2.35 ¡

. . . . . . . :—
1.02 ¡

¡TOTALES !
! ¡

i  ¡
;

117 . 23.24 ¡
¡

5.41 ¡ 14.05 : 
i

3.72 : 
:

8.42 ;
!

. . . . . . . . . .

2.17 i

¡FACA’ATlVA i ¡ :» ¡ 27.30 : 11.45 ! 26.16 ; 7.73 : 13.42 :
Î

3.97 !

; : 
: : 2 : 35 ¡ 31.03 1 5.12 : 13.72 ! 4.57 : 8.60 ; 2.39 :

: ¡
i

3
Î

s: : 24.09 : 5.22 ¡ 13.43 ! 3.34 :
. . . . . . . :

8.70 ¡
. . . . . . . ¡—

2.17 i

:. . . . . . . :
¡TOTEES : 
! 1

. . . . . . ¡*
3 :

¡
U S  : 

i
31.03 !

¡
4.97 :

¡
25.16 :

¡
4.73 :

¡
13.42 !

!
2.43 !

¡. . . . . . . ¡
¡5IAAS5GT ¡
i : 
! ¡

4.1c ¡
¡
¡

14 ¡
¡
¡

14.44 !
í
¡

6.33 :
!
¡

12.53 1 
! 
¡

6.51 ;
¡
¡

. . . . . . . ;

3.15 ¡
¡
:

4.23 :

:. . . . . . . ¡
¡SbACuAS !

- - - - - - ¡.
1 ¡

. . . . . . :
u  : 33.29 ¡ 5.40 : 27.’1 í 5.55 ;

!
14.94 :

:
3.02 !

¡ : 
: ¡

i
2 ¡

{
7 : 31.84 . 9.57 ! 32.31 ; 5.09 ¡

. . . . . . . ¡
17.45 !

. . . . . . . !—
4.37 :

¡t o t al e s .
: :

2 ¡
!

. . . . . . :
:: ¡ 

!
33.2’ :

!
9.55 ;

¡
32.31 : 

¡
4.32 ¡

:
17.45 :

¡
3.43 .



R£j GE 3 4 .1 TENSÍC«i 

AXAL!S!5 TSAJUFGPJUICSES E I ü I E U E S

S E iJ IE T  SESEPAl i s s u  »o 3.1

Mo j í 2 í í  G

V illi '!"  : * i î  î * t a 24 14.25 7 . » «.85 4.51 ! 4.25 1.8a

10 44.50 12. jó 42.57 1 1.3 7 1 39.43 7.20

t c t a u îï ; - 34 44.50 8.72 42.57 6.53 ! j ^ .öv 4.14

PEC-x j I û : 1

6 t«E? A  • 13 3 o: 4.95 4.75  ! 2.76



A N E X O  No. 3 . 2

A N A L I S I S  T R A N S F O R M A D O R E S  E X I S T E N T E S

R E S U M E N  P O R  T R A N S F O R M A D O R E S



RED SECUNDARIA 6IRARDGT<CUXD1NAXARCA) * 139? CAR6A ACTUAL

RESUMEN POR TRANSFORMADOR

I3ENTIFICACI0N 
«UH. T-MO. tVA

USUARIOS 
No. EST.

RES.
NODO

XAI.
Eli

LONGITUD
ItX]

D E M A N D A
t»! »VARI UVA]

PERDIDAS POT.
tu: n i

XNM DE 
SUMINISTRO

PERDIDAS ENER5. 
[MUÑI m

A. 16... .. 1 030.0 s R 2 .79 .113 11.1 3.7 11.7 .0 .36 _  5E.4 .1 .23

4.16... .. 3 075.0 52 X 10 7.63 .335 43.3 14.2 45.6 2.8 6.50 227.7 9.6 4.23

4.16... .. 4 025.0 21 R 9 6.38 .392 21.5 7.0 22.6 1.2 5.65 ¡12.8 4.1 3.67

4.1b... 6¿ H 21 16.09 .614 52.2 17.1 55.0 6.5 12.53 274.6 22.4 8.15

4.16... .. 7 050.0 74 H 7 11.83 .672 57.0 13.7 60.0 5.7 10.05 239.7 13.6 6.53

4.16... 75 R 20 \ r . .<50 :.\5 16.9 60.6 3.8 6.60 302.4 ¡3.0 4.29

4.16... 60 X 5 6.13 .347 43.5 15.9 51.0 2.4 5.01 254.7 8.3 3.26

4.16... .. 10 075.0 05 H 22 13.43 .462 63.4 20.8 66.7 7.3 11.46 333.3 24.8 7.45

4.16... 7 X 2 .60 .031 3.1 3.0 9.6 .0 .53 43.1 .2 .34

4.16... 41 X 12 3.30 .354 36.1 11.8 3a. 0 3.1 8.47 1B9.7 10.4 5.50

4.16... 62 X 27 7.03 .738 61.7 20.3 64.9 3.2 5.22 224.1 11.0 3.39

4.16... 21 X £ 3.53 .239 21.5 7.0 22.6 .5 2.31 112.8 1.7 1.50

4.16... SO H 15 16.66 .565 60.5 19.9 63.7 6.4 10.53 318.0 21.9 6.98

4.16.,. 71 X 17 10.97 .443 55.1 16.1 58.0 3.7 6.77 293.8 12.8 4.40

4.16... 52 X 17 7.68 .389 43.4 14.2 45.6 2.5 5.84 227.9 8.7 3.80

4,16... 22 X 3 6.19 .109 22.2 7.3 23.4 .9 4.19 116.9 3.2 2.72

4.16... .. 23 025.0 51 R 11 7.95 .287 42.8 14.0 45.0 3.4 7.65 224.7 11.5 5.10

4.16... 81 H 8 6.86 .653 61.1 20.1 64.3 3.4 5.50 321.0 11.5 3.58



4.16........... 32 045.0 43 r. 17 6.22 .473 37.4 12.3 33.4 1.5 4.13 136.6 5.3 2.£3
34 037.3 23 n 12 10.36 .434 26.8 3.3 28.2 1.1 7.12 141.0 6.5 4.63



F U S A G A S U G A



SEO SECUNDARIA FUSAGASUSACCUmiNAHARCA) • 1989 CASSA ACTUAL

RESUMEN POS TRANS-0RHA90I

IDENTIFICACION 
(i IR. T-No. IVA

USUARIOS 
No. ESI.

SES.
NODO

RAI.
121

IQNSITUD
cu:

D E M A N D A
UNI UVAS] [iva:

PE S3 i DAS P07. 
UN] (I)

RNH DE
SUMINISTRO

PERDIDAS ENEJ6.
(inni m

RJSA-1.•. 1 075.0 $0 R 30 9.29 .730 66.3 21.8 69.8 3.7 5.63 365.7 13.1 3.57

FUSA-I... 3 100.0 170 H 41 1C.73 1.431 124.4 40,9 130.9 9.5 7.65 635.3 33.3 4.86

FUSA-I... 5 0A5.0 23 ñ 14 1.52 .296 23.0 7.6 24.2 .2 1.01 127.0 . .8 .64

FUSA-l... 6 075.0 40 H 16 1.83 .313 35.3 11.6 37.2 ,5 1.45 195.1 1.3 .92

FUSA-1... 7 075.0 14 H 1 1.01 .168 15.7 5.1 16.5 .70 86.4 .4 .44

FUSA-I... 8 075.0 38 H 24 7.12 .66! 34.0 11.2 35.7 i.t 3.26 187.4 3.9 2.07

fusa-i ... 1A 045.0 3 H 7 .38 .163 4.7 1.6 5.0 .0 .19 26.2 .0 .12

FOSA-I... 20 030.0 18 II 13 4.82 .521 19.0 6.3 20.0 .5 2.62 105.0 1.8 1.67

FUSA-I... 23 075.0 29 H 14 2.70 .573 27.5 9.1 29.0 .6 2.10 152.0 2.0 1.33

FUSA-I... 29 045.0 7 N 3 .99 .078 9.1 3.0 9.6 .1 .84 50.5 .3 .53

fusa-i ... 30 030.0 9 H 13 8.2! .673 11.1 3.7 11.7 .4 3.94 61.4 1.5 2.44

fusa-1... 31 075.0 7 H 13 3.48 .503 9.1 3.0 9.6 .2 2.67 50.5 .9 1.70

fusa-1... 37 045.0 25 1 11 10.97 1.034 30.4 10.Í 32.0 2.3 7.52 167.9 1.0 4.77

fusa-1... 33 030.0 23 1 14 10.71 1.081 28.6 9.4 30.1 1.9 6.73 158.0 8.7 4.27

fusa-i ... 48 075.0 25 H 6 3.11 .342 24.5 8.1 25.8 .5 2.20 135.5 1.9 1.40

fv5A-:... 51 075.0 52 1 t 4.81 .348 52.0 17.1 54.8 1.4 2.75 287.1 5.0 1.74

F#A-1... 53 075.0 19 I 5 2.69 .362 24.9 8.2 26.2 .4 1.72 137.2 1.5 1.09

fusa-1... 54 075.0 25 I 11 2.67 .313 30.4 10.0 32.0 .5 1.65 167.8 1.8 1.05



R»-»***
55 075.0 1 6 i .21 .099 2.4 .B 2.5 .0 .20 13.1 .0 .12

« H -
57 112.5 7? H 7 3.49 .492 59.9 19.7 43.1 1.5 2.49 330.4 5.2 1.58

« h -
58 075.0 93 K $ 3.95 .322 49.1 22.4 71.7 1.3 2.4’ 375.9 4.4 1.71

w í-i - 5? 112.5 151 N 21 i.o: .413 110.5 36.3 114.3 5.6 5.03 409.4 19.7 3.23

ßH ... il 150.0 43 H 20 3.34 .450 37.4 12.3 39.3 .8 2.17 204.3 2.3 1.36

« w - 64 C75.0 10! H 8 7.37 .702 73.9 24.3 77.8 4.0 5.43 407.7 14.1 3.45

« h — 67 112.5 Ii2 H 32 9.41 .757 113.5 35.0 124.7 7.4 4.24 454.0 25.9 3.94

E5H... il 075.0 8' N 21 5.54 .444 44.5 21.2 47.9 2.0 3.15 354.2 7.1 2.00

BSW... 72 112.5 125 H 21 4.39 .470 91.4 30.1 96.3 3.5 3.89 504,4 12.4 2.46

RSA-1... 7i 125.0 69 « 22 5.75 .4C3 45.7 21.4 69.2 2.9 4.34 342.4 10.0 2.74

rai-i... 7$ 112.5 142 H 12 7.20 .930 103.9 34.1 109.3 5.3 5.23 573.3 19.1 3.33

851-1... 79 112.5 175 H 40 19.14 .949 129.0 42.1 134.3 14.7 13.04 704.5 59.5 9.28

fiSH... 80 075.0 124 H U 4.32 .800 90.7 29.8 95.5 4.2 4.59 500.4 14.4 2.91

Pàl-1... 87 050.0 81 1 18 4.15 .425 45.1 14.8 47.5 1.3 2.99 243.9 4.7 1.99

r«-i... 84 050.0 95 1 B 10.45 .474 52.9 17.4 55.7 3.1 5.07 292.0 10.9 3.73

RSl-l... 85 075.0 27 1 9 .99 .767 17.9 3.9 18.9 .1 .70 99.0 .4 .43

nsi-i... 8i 030.0 36 1 22 5.49 .937 23.9 7.8 25.1 l. î 4.55 131.4 3.8 2.99

WH... 87 030.0 57 6 22 2.21 .444 33.3 10.9 35.1 ,5 1.34 184.0 l.i .U



R£D SECUNDAJIA FUSASASL’EACCUMOINAIURCA) • 1983 CASSA ACTUAL

SESUflcN PCS IRAAòPOS.'AJOS

UESlIflCACION 
A. in. TKo. IVA

fusa-:... : o75.o 

FUSA-:... 8 075.0

FUSA-:... 9 075.0

fusa- : . . .  u  u :.5

FUSA-:... 14 075.0 

FUSA-:... 15 075.0 

FUSA-:... 17 075.0 

FUSA-:... 19 045.0 

FUSA-:... 19 045.0 

FUSA-:... 20 045.0

fusa- : . . .  : s 075.0

FUSA-:... 1 075.0

FUSA-:... 5 075.0

fUSA-2... 7 075.0

FUSA-:... io 075.0

fusa- : . . .  : i 075.0

7'JSA-:... 27 075.0 

29 075.0

USUAR ICS 
No. ESI.

SE5.
noce

HAI.
C I

LCNS2TUD
CHI

0 E n A N D A
CHI [AVARI [IVA]

PESDIDAS POI.
[H i m

NUH DE 
sunixisrso

PESOIDAS ENESS.
turno m

67 R 16 4.91 .999 53.9 13.5 55.5 2 . 2 4.10 268.7 6.6 7.45

82 n 20 10.85 .450 63.0 15.9 64.9 3 . 8 6.05 314.4 11.3 3.61

44 H 4 1.88 .280 36.9 9.7 40.1 . 5 1.21 194.0 1.4 .72

99 H 6 4.89 .359 74.0 19.6 76.3 2 . 5 3.41 369.6 7.5 2.03

38 H 17 1.95 .372 34.7 8.7 35.7 :.5' 1.39 173.1 1.4 .83

144 fl 40 9.41 .904 237.6 27.0 110.3 6.9 6.44 537.0 20.6 3.84

71 % 26 9.04 .647 56.3 14.1 58.0 3.5 6.16 281.1 10.3 3.68

40 H 19 5.07 .405 36.1 9.0 37.2 1.1 3.14 130.4 3.4 1.87

40 H 4 3.41 .197 36.1 9.0 37.2 .7 1.86 180.4 2.0 1.11

38 R 9 2.68 .295 33.3 8.3 34.3 .7 2.17 166.2 2.2 1.29

49 H p 4.00 .596 42.2 10.6 43.5 1.1 2.64 210.9 3.3 1.57

105 R 22 11.12 1.207 78.4 13.7 80.8 5.0 6.33 391.6 14.8 3.77

87 H 17 ' 7.42 .462 " 53.8 13.5 55.5 2.7 5.04 268.7 8.1 3.00

97 R 24 12.59 1.106 72.5 18.2 74.8 6.6 9.1« 362.1 19.7 5.45

79 R 21 5.19 .459 61.2 15.3 63.1 1.1 2.97 305.4 5.4 1.77

59 n 17 4.13 .516 43.8 12.2 50.3 1.6 3.22 243.5 4.7 1.92

72 R 25 3.28 .620 56.9 14.3 59.7 1.5 2.72 284.2 4.6 1.62

70 R 22 4.47 .533 55.7 14.0 57.4 1.5 2.64 278.0 4.4 1.58
FUSA-2...



B#-2—
30 075.0 S3 14 35 7.70 .937 63.5 15.9 65.5 2.9 4.62 317.3 8.7 2.75

fSSl-J- 32 075.0 59 H 8 3.50 .468 48.8 12.2 50.3 1.1 2.23 243.5 3.2 1.33

34 075.0 0? H H 2.43 .302 42.2 10.6 43.5 .7 1.69 213.9 2.1 1.01

M U - 35 112.5 205 1 47 11.01 1.228 115.3 28.9 118.9 6.9 6.01 575.9 20.6 3.58

r£A-2... 34 Oiu.O 19 t 7 1.28 .0*7 13.7 3.4 14.1 .1 .74 68.4 .3 .44

FJSA-2... 37 045.0 40 1 17 9.S3 .571 35.5 8.9 3o.6 2.4 6.69 177.3 7.1 3.99

RSI-2.- 38 030.0 70 1 5 7.93 .522 40.4 10.1 41.6 2.6 6.36 201.5 7.6 3.79

FiiA-2... 4) 075.0 i:e H 43 23.24 1.177 95.6 24.0 98.6 12.3 12.87 477.4 36.6 7.69

F3U-2... 41 0’5.0 1C8 H 21 7.05 .733 80.7 20.2 e3.2 4.5 5.61 402.9 13.5 3.35

fisa-.’... 43 075.0 17 H 29 5.31 .653 65.9 16.5 67.9 2.5 3.74 329.1 7.3 2.23

FISH... 44 075.0 173 It 42 11.32 1.488 132.9 33.3 137.1 8.9 6.67 663.8 26.4 3.98

FS5A-2... 45 075.0 56 N 19 6.19 .519 48.1 12.1 49.6 2.5 5.13 240.3 7.4 3.09

FVÎ*-:... 4’ 045.0 6 H 4 .92 .340 8.3 2.1 8.5 .1 .68 41.4 .2 .40

Fi£l-2... 24 075.0 59 14 9 2.35 .269 48.9 12.2 50.3 .7 1.52 243.5 2.2 .91

fisa-2... 27 112.5 150 H 16 6.31 .985 112.0 28.1 115.5 5.4 4.78 559.4 16.0 2.85

FjSA-2.., 31 112.5 149 H 20 8.82 .498 111.3 27.9 114.7 6.6 5.90 555.7 19.6 3.52

FISA-’,.. 42 075.0 125 H 15 16.66 1.027 93.4 23.4 96.3 13.2 14.18 466.2 39.4 8.46

fJSA-2,,. <9 075.0 38 II 23 2.30 .394 34.7 8.7 35.7 .7 2.09 173.1 2.2 1.25

F2A-2... 4? 045.0 21 II 8 3.25 .346 21.9 5.5 22.6 .5 2.13 109.4 1.4 1.27

FKA-2... 50 075.0 64 II 11 7.65 .790 53.2 13.3 54.9 3.2 6.09 265.7 9.7 3.63

fjU-’... 51 030.0 6 II 3 1.34 .207 8.3 2.1 9.5 .1 .86 41.4 .2 .51

fiSA-2... 52 045.0 96 1 33 14.50 1.712 54.6 13.7 56.3 3.2 5.91 272.6 9.4 3.53

FiSA-2... 54 075.0 65 H 25 9.09 .616 52.6 13.2 54.2 2.5 4.75 262.5 7.4 2.83



f , is ¡50.0 7» H 7 4.So .340 41.2

fût--- . 57 075.0 SI n 13 4.32 . 363 42.4

n»-2- 55 030.0 » 1 19 4.40 .727 35.0

ró*-*’— 42 n :.s 27 H 4 2.00 .356 24.6

f j a - 2 . ~ 4: 0'5.0 40 ft 19 4.45 .651 3c.1

r e i - : - 6t 075.0 44 O 25 10.03 .544 33.9

n u - i - 45 045.0 JO H 4 .71 .157 25.9

f i S I - l — 45 050.0 42 3 If 7.71 .940 36.5

NSW... 72 045.0 24 1 ' ? 3.5S .194 16.6

fiSJ-2... 4! 112.5 30 ft 15 3.94 .321 41.9

15.3 63.1 1.9 3.06 305.4 5.6 1.92
15.6 64.3 2.7 4.29 311.4 7.9 2.55
S.9 36.1 1.1 3.16 174.9 3.3 1.93

6.7 27.4 .4 1.59 132.9 1.3 .95

9.0 37.2 1.0 2.69 ISO.2 2.9 1.60

9.7 40.1 2.1 5.45 194.0 6.3 3.25

7.2 2 9.e .1 .35 144.2 • 3 .21

f.l 37.6 1.) 4.95 132.2 5.3 2.90

4.2 17.1 .4 2.59 53.0 1.3 1.55

15.5 63.7 1.5 2.45 303.4 4.5 1.46



» RED SECUNDARIA FUSAGASUSAICUNDINAflARCA) * I3S3 CARSA ACTUAL

RESUMEN POR TRANSFGRMS3!

IDERTIrICACIDN 
ÍLIN. T-No. IVA

USUARIOS 
No. EST.

RES.
NODO

NAI.
113

LONGITUD
m u

0 E N A N D A
m u  ttvARi : w :

PEDIDAS PCT.
* r;*

N4H DE
í.tisistro

PERDIDAS ENERE.
innh: ¡i;

FI/SA-3... 1 015.0 21 B 12 2.42 .375 14.7 4.3 15.3 .2 1.14 58.1 .3 .56

FJSA-3... 2 030.0 23 B 12 6.73 .566 15.9 4.6 16.5 .7 4.40 62.5 1.3 2.15

FfcSA-3... 3 015.0 9 B 21 3.16 1.036 7.3 2.1 7.6 .2 2.37 23.6 .3 1.16



I r e : SECUNDARIA FUSASASUSAí CUNCINAHARCAJ I H S9 CARSA ACTUAL

RESUMEN POS IRAIfsFORMKR

IKJ'íFICACICN 
lili. t-*0< tví

USUARIOS 
No. EST.

RES.
NODO

XA1.
(»’

LONGITUD
toil

D E M A N D A  
[KN] UVAS] [KVA¡

PERDIDAS PC’ .
roo m

XNH DE 
SUOISTfiC

PERDIDAS ENERÓ. 
[XNHj m

M R *: :  C75.0 5C X 5 2.31 .270 43.3 B.8 44.2 .7 1.06 209.9 2.2 1.06

tua*: : o:;.e 25 X 5 .81 .223 23.7 4.8 24.2 | i .33 114.3 .4 .37

a ia *: 7 0*5.0 3 X 4 .31 .209 4.S 1.0 5.0 .0 .22 23.6 .0 .14

K3R«: 3 112.5 53 X 17 8.32 .515 45.3 9.2 40.3 1.7 3.69 2ia.5 3.1 2.34

«*l«E2 9 075.0 IS X i .81 .132 20.5 4.2 29.9 .1 .01 98.0 .4 .39

m u : 10 075.0 27 X 4 1.07 .218 20.9 5.5 27.4 ■¿i 1.41 129.5 1.2 .SO

M R *! 11 112.5 11 X 5 .84 .279 13.4 2.7 13.7 .1 .02 04.5 .3 .40

M P J í l 12 030.0 17 X 20 4.71 .782 13.3 3.8 19.2 .0 3.35 90.5 1.9 2.13

IURAEI 13 075.0 5 X 5 .40 .180 7.3 1.3 7.4 ,0 .27 35.0 .1 .17

tURCi: K  045.0 10 X 5 1.24 .070 12.4 2.3 12.7 .1 1.00 00.0 .4 .04

iörae; 16 075.0 27 X 16 2.43 .328 20. S 3.3 27.4 .0 2.10 129.5 1.7 1.34

WRKZ 13 050.0 30 X 4 3.40 .096 2S.2 3.S 29.8 .0 2.10 140.0 l.S 1.37

«RAE! 19 075.0 (7 X 16 11.S3 .819 41.3 8.4 42.1 3.8 9.19 199.0 11.0 3.84

«515 ' M I 29 075.0 11 X 14 .S2 .313 13.4 2.7 13.7 .1 .09 04.5 .2 .38

«IR«! 22 075.0 135 X 33 17.04 1.007 101.9 20.7 103.9 10.4 16.95 490.8 50.1 10.22

«KlíE! 1 045.0 68 X 8 5.72 .575 55.1 11.2 56.2 2.1 3.77 265.4 0.4 2.40

«ÎELAE2 23 045.0 85 R 27 S.OI .791 4’ .7 9.7 49.0 2.4 5.03 229.7 7.3 3.20

24 075.0 71 X 12 3.0? .430 5o.9 11.0 58.0 1.5 2.56 274.1 4.5 1.03



«fitti 25 075.0
*

1 3 .24 .320 2.1 .4 2.2 .0 .23 10.3 .0 .15
«fitti 27 075.0 no B 47 2.40 .920 42.5 12.7 43.9 1.0 1.43 301.2 3.2 1.07
«fitti 23 ÍÍ0.0 44 B 21 2.47 .447 37.9 7.7 33.4 .7 1.91 182.4 2.2 1.21

«fitti 20 050.0 04 8 14 4.S7 .734 54.0 11.0 55.1 1.9 3.41 240.2 6.0 2.30

« f i t t i 20 112.5 45 K 29 4.57 .473 39.9 8.1 43.7 1.4 3.53 192.4 4.3 2.24

If ¡fitti 31 075.0 50 H 11 2.01 .413 29.2 5.9 29.8 . 4 1.34 140.5 1.2 .87

«fitti 32 075.0 44 H 29 4.35 .484 39.3 8.0 40.1 1.2 3.11 199.1 3.7 1.93

«affi 33 030.0 7 B 5 1.22 .272 4.1 1.2 4.2 .0 .69 29.2 .1 .44

¡»atti 34 112.5 21 i 23 .44 .400 15.0 3.1 15.3 .0 .3! 72.4 .1 .20

« f i t t i 35 075.0 115 B 35 5.90 .844 44.2 13.0 45.5 1.9 3.02 309.5 5.9 1.92

«atti 24 050.0 85 B 33 8.65 .878 47.7 9.7 43.4 2.5 5.19 229.7 7.6 3.31

«atti 34 075.0 132 B 35 8.32 .945 75.0 15.2 74.4 3.2 4.22 341.5 9.7 2.49



« RED SECUtiDABIA FUSA6ASU6AÍCUN31NANAJCA) • 1531 CABSA ACTUAL 

RESUMEN POR TRANSFORMADO!

IDEMTIFICACICN 
ALin. T-»o. «VA

USUARIOS 
No. E3T.

RES.
NOOO

M I.
m

LONGITUD
(INI

0
tu¡

FU5A-5... 2 075.0 46 N 8 3.44 .235 40.6

FUSA-3... A 075.0 5 K 8 .41 .204 7.3

FUSA-5... 5 075.0 52 H 16 3.S4 .404 44.7

FUSA-3,. . 9 030.0 7 n 7 1.10 .257 5.4

FUSA-5... 11 045.0 13 n 6 4.71 .430 15.3

FUSA-3.. . 13 050.0 5 H 9 1.18 .268 7.3

: M A N 0 A
[«VARI UVA]

PERDIDAS PQ*. 
tui t:i

MNN DE 
SUMINISTRO

PERDIDAS ENEAS. 
[NIH] til

8.2 41.5 .9 2.10 234.9 3.4 1.43

1.5 7.4 .0 .25 42.0 .1 .17

9.1 45.6 1.0 2.14 255.3 3.8 1.46

1.9 3.6 .0 .51 54.6 .2 .35

3.1 15.6 .5 3.44 88.2 2.1 2.35

1.5 7.4 .0 .49 42.0 .1 .34



F A C A T A T I V A



*ED 5ECU* MRI* FACATATIWA(CUHDINAnA«CAJ . 1963 CAREA ACTUAL 

RESUREN POR T M N S F O M H t

IDENTIFICACION
Jim. t-ko. iva

USUARIOS 
No. EST.

RES.
NOOC

RAI.
(!)

LONGITUD
UR)

D E N A N D A 
UNI 1IVARJ UVA!

psj:::a
UN]

PCT.
m

HNH DE
SUHINISTRO

PERDIDAS ENEAS. 
[RNH] 11J

HCH... 1 125.0 174 R 25 19.16 1.294 131.3 26.7 134.0 15.8 12.05 874.1 54.0 6.IB

f ACA-1■•• 4 075.0 28 R 9 2.05 .213 27.6 5.6 28.2 .4' 1.41 134.1 1.3 .73

FACA-1.•• 5 050.0 105 j 19 3.40 .593 57.5 11.7 58.7 2.5 4.36 383.1 8.6 2.24

FAC*-I... i  045.0 113 | 21 26.33 .618 85.4 17.3 87.2 15.3 17.95 563.9 52.4 9.21

FACA-1... 7 050.0 72 1 15 4.83 .468 41.7 8.5 42.6 1.3 3.13 277.8 4.5 1.61

FACA-1... 9 075.0 t42 R 25 22.03 .725 107.2 21.8 109.3 15.1 14.13 713.4 51.7 7.25

FACA-1... 12 075.0 110 N 27 27.00 ,B96 83.0 16.9 64.7 21.7 26.16 552.6 74.2 13.42

FACA-1... 13 075.0 55 R 14 8.46 .365 46.7 9.5 47.6 3.1 6.69 310.7 10.7 3.44

FACA-1... 14 075.0 77 H 15 18.71 .463 60.6 12.3 61.3 9.3 15.30 403.2 31.7 7.85

FACA-1... 15 075.0 108 R 26 19.28 .719 81.5 16.5 83.2 10.4 12.80 542.6 35.6 6.57

FACA-1... 17 075.0 89 N 11 11.11 .482 74.B 15.2 76.3 5.5 7.35 497.9 18.8 3.73

faca-i ... 20 050.0 83 H 14 8.15 .405 64.3 13.0 65.6 3.0 4.67 428.1 10.3 2.40

faca-i... 24 112.5 140 H 29 14.74 .712 105.6 21.5 107.8 10.1 9.52 703.3 34.3 4.33

faca-i ... 28 100.0 168 R 19 16.08 .811 12: " • v ¡Cj. 4 11.2 B.83 844.0 38.2 4.53

faca-i ... 31 050.0 90 R 21 19.18 .648 68.5 13.9 69.9 8.5 12.37 455.8 28.9 6.35

faca-i ... 32 075.0 81 R 6 4.55 .395 63.0 12.8 64.3 2.1 3.31 419.4 7.1 1.70

Wtt-I... 33 100.0 103 R 13 10.66 .593 77.7 15.8 79.3 4.9 6.33 517.5 16.8 3.25

f*CA-l... 35 025.0 33 H 13 10.12 .422 31.4 6.4 32.1 I.C 3.32 209.2 3.6 1.70



41 050.0

fíca-i... «  o’3-11 17 6

FAU-i... 43 a30-° 28 H

F4M-I... 44 M2.5 55 "

FACA-!... 50 075.0 65 11

FACH... «  075.0 il 11

15 9.23 .555 30.3

3 2.56 .334 12.6

e 2.43 .202 27.7

12 2.66 .403 46.7

S 2.78 .429 46.9

21 4.35 .506 68.9

6.2 31.0 1.9 6.15

2.6 12.9 .2 1.66

5.6 28.2 .4 1.41

9.5 47,6 .9 1.83

9.3 47.9 .9 1.90

14.0 70.4 2.1 3.07

202.0 6.4 3.15

64.0 .6 .35

184.2 1.3 .72

310.7 2.9 .94

312.4 3.0 .97

459.0 7.2 1.57



IED SECUNDARIA FACATATIVA(CUNDINARARCA) * 1363 CAUSA ACTUAL

RESUHcN POR TRANSrORnADOR

IDERTIMCACION

aun. mo- IV*

USUARIOS 
No. EST.

RES.
MODO

HAI.
Il]

LONGITUD
[INI

d e m a n d a
u n : ( KVAR1 UVA!

PERDIDAS POT.
u n i m

HNH DE
sun:n:st;:

PERDIDAS ENERG. 
EHNH1 m

FACA-2... 6 050.0 54 H 18 13.23 .460 46.1 9.3 47.0 3.1 6.73 306.6 10.7 3.49

FACA-2.. . 5 112.3 82 R 21 10.27 .703 63.6 12.9 64.9 5.9 9.12 423.5 19.8 4.66

FACA-2.. . 1 050.0 57 K 13 11.37 .410 46.; 5.7 43.0 4.9 10.26 319.8 16.8 5.26

FACA-2.. . 7 075.0 114 II 22 15.51 .741 66.0 17.3 67.6 11.1 12.9! 572.7 37.9 6.63

FACA-2... 6 150.0 46 N 17 2.03 .432 40.6 6.2 41.5 ■ i f 1.54 270.4 2.1 .79

FACA-2.. . 3 150.0 59 1 13 1.54 .431 35.4 7-2 36.1 .4 1.19 235.4 1.4 .61

FACA-2.. . 11 075.0 6 1 2 .04 .028 5.3 1.1 5.4 .0 .01 35.4 .0 .00

FACA-2.. . 12 075.0 63 R 11 4.32 .314 55.6 11.3 55.8 2.0 3.61 370.5 6.9 1.85

FACA-2.. . 13 075.0 106 R 10 7.66 .391 60.0 16.2 61.6 4.5 5.65 532.5 15.5 2.90

FACA-2.. . M 050.0 64 R 16 6.42 .429 52.5 10.7 53.6 2.0 3.82 349.8 6.9 1.96

FACA-2... 16 030.0 46 R 8 13.13 .472 40.7 6.2 41.5 5.2 12.82 270.7 17.6 6.59

FACA-2... 17 112.5 45 H 6 1.36 .314 33.9 8.1 40.7 .7 1.63 265.9 2.2 .84

FACA-2... 16 100.0 124 H 14 7.19 .403 93.6 19.0 95.5 3.9 4.18 623.0 13.3 2.14

faca-2.. . 22 112.5 156 H 32 31.03 .951 117.7 23.9 120.1 22.0 18.72 783.7 75.3 9.60

FACA-2... 24 050.0 65 R 21 11.20 .717 65.5 13.3 66.6 6.1 9.28 436.2 20.6 4.76

lACA-2... 2b 050.0 76 H 14 5.13 .402 60.0 12.2 61.3 2.5 4.11 393.6 M 2.11

lACA-2., ■ 27 050.0 62 R 13 5.36 .595 51.3 ¡0.4 52.3 1.6 3.44 341.4 6.0 1.77

FACA-2..• 23 150.0 125 ft 47 14.04 1.310 94.3 13.2 96.3 5.1 5 ¿5 !23.0 .7.6 2.80



FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2... 

FACA-2..,

29 075.0 43 H 13

30 075.0 35 ñ 13

31 050.0 51 3 12

32 050.0 37 3 5

33 112.5 42 3 9

34 075.0 12 3 9

39 300.0 55 3 13

39 300.0 101 3 13

40 300.0 151 3 22

41 300.0 11 3 12

42 225.0 57 3 12

43 225.0 56 3 12

44 112.5 55 3 10

45 112.5 55 3 6

45 075.0 52 3 7

35 075.0 15 3 5

35 050.0 B4 3 33

7.54 .434 42.0

10.56 .489 53.1

6.42 .393 50.6

3.56 .422 34.3

2.99 .215 37.9

.39 .410 14.3

5.09 .330 47.3

5.23 .455 76.2

4.29 .825 121.5

.43 .401 13.4

2.12 .294 48.0

1.48 .282 47.3

2.35 .209 47.3

1.00 .148 46.7

2.14 .330 44.7

.82 .178 17.0

18.23 1.165 64.9

1.83 .390 14.4

8.5 42.8 2.0 4.66

10.8 54.2 3.1 5.86

10.3 51.7 2.3 4.54

7.0 35.0 1.0 2.83

7.7 38.6 .7 1.83

2.9 14.6 .1 .48

9.6 43.3 1.4 2.86

15.5 77.8 2.8 3.73

24.7 124.0 3.7 3.08

2.7 13.7 .0 .25

9.7 49.0 .1 1.67

9.6 48.3 .5 1.21

5.6 48.3 .6 1.22

9.5 47.6 .3 .57

9.1 45.6 .6 1.40

3.5 17.4 .1 .32

13.2 66.2 7.3 11.17

2.9 14.7 .1 1.01

279.5 6.7 2.39

353.6 10.6 3.01

337.1 7.8 2.33

228.6 3.3 1.45

252.1 2.4 .94

95.4 .2 .25

315.0 4.6 1.47

507.4 9.7 1.92

808.8 12.8 1.58

89.2 .1 .13

319.4 2.7 .86

315.0 2.0 .62

315.0 2.0 .63

310.7 .9 .29

297.5 2.1 .72

113.4 .2 .17

432.1 24.3 5.73

96.1 .5 .5220



. RED SECUNDARIA fACATA!IVA(CUNDINAIIARCA) , „ 8 ,  CARSA ACTUAL

RESUNcN POR TRANSFOünaDOR

IDENTIFICACION
Alia. t-no. iva

USUARIOS 
No. EST.

RES.
NODO

RAI.
(!1

LONSITUD
((NI

D E N A N D A
UN! KVAR) C IVA

PERDIDAS POT.
un í ci:

NNH DE 
SUHINISTRO

PERDIDAS ENEOS. 
(NNH) [21

FAC-3.. .. : 036.0 62 H 32 11.42 .973 50.7 12.7 52.3 3.9 7.78 239.8 12.1 5.04

FAC-3.. .. 2 075.0 53 N 16 4.20 .527 48.8 12.2 50.3 1.3 2.61 230.7 3.9 1.69

FAC-3.. .. 3 112.5 34 H 25 7.33 .69! 70.3 17.6 72.5 3.3 5.35 332.5 11.5 3.47

FAC-3.. .. 5 050.0 49 H • i 7.31 .521 42.3 10.6 43.6 1.8 4.22 200.0 5.5 2.74

FAC-3.. .. 7 075.0 100 8 20 3.79 .552 56.3 14.1 58.0 1.0 1.75 266.1 3.0 1.13

FAC-3.. .. 13 112.5 90 f 27 3.16 .571 51.1 12.8 52.7 .8 1.59 241.8 2.5 1.03

FAC-3.. .. 20 050.0 46 K 12 7.04 .315 40.2 10.1 41.5 2.2 5.49 190.4 6.8 3.56

FAC-3.. .. 21 075.0 70 N 13 5.20 .421 55.7 14.0 57.4 1.9 3.47 263.4 5.9 2.25

FAC-3.. .. 22 075.0 12B H 15 10.38 .639 95.6 24.0 93.6 7.7 8.04 452.2 cc.s 5.2.

FAC-3.. .. 23 075.0 Si H 12 2.92 .321 43.6 10.9 44.9 1.1 2.44 206.1 3.3 l.SS

FAC-3.. .. 24 075.0 54 H 12 3.60 .292 45.5 11.4 46.9 ,j 2.01 215.4 2.8 1.30

FAC-3.. .. 25 075.0 52 n 12 3.23 .306 44.2 11.1 45.6 1.0 2.29 209.2 3.1 1.49

FAC-3.... 26 100.0 23 H 1 1.33 .156 23.5 5.9 24.2 ,2 .85 111.1 .6 .55

FAC-3.. .. 27 075.0 89 H 15 15.51 .353 67.1 16.8 69.2 6.1 3.06 317.3 18.6 5.87

FAC-3,. .. 28 112.5 47 H 15 3.96 .481 40.9 10.2 42.1 .9 2.09 193.4 2.6 1.35

FAC-3.. .. 23 112.5 41 R 9 1.12 .246 36.8 9.2 37.9 .3 .11 174.0 .9 .52

FAC-3,... 30 075.0 28 8 9 1.37 .213 18.9 4.7 19.5 .2 .89 89.3 .5 .57

FAC-3,, .. 8 050.0 46 8 12 7.27 .2e2 28.5 7.1 29.4 1.3 4.66 134.8 4.1 3.02



FAC-3— , 1Î 075.0 112 a 23 26.03 1.128 83.7 21.0 86.2 8.3 3.30 335.7 25.4 6.42
FAC-3... , 14 075.0 11

1
45 16.82 1.256 46.0 11.5 47.4 6.2 13.43 217.6 18.3 8.70

FAC-3.-- , 35 150.0 33 a 3 1.32 .030 31.1 7.8 32.0 .2 .76 147.0 _ .7 .43

FAC-3— . 33 112.5 Si A IS 1.46 .343 46.8 11.7 48.3 .5 1.16 221.5 1.7 .75

FAC-3— , 33 125.0 72 K 25 7.75 .835 56.3 14.3 58.7 2.1 4.83 263.2 8.5 3.17

FAC -3..- , 40 075.0 23 A 11 1.34 .250 23.5 5.3 24.2 .2 .32 111. 1 .7 .53

FAC-3...., 43 112.5 SI A 7 1.76 .328 43.6 10.3 44.3 .7 1.60 206.1 2.1 1.04

FAC-3... , 44 150.0 S8 A 3 2.18 .213 48.1 12.1 43.6 .7 1.50 227.6 2.2 .37

FAC-3...., 45 112.5 46 N 1 2.04 .555 40.2 10.1 41.5 .7 1.63 130.2 2.1 1.10

FAC-3...., 43 075.0 23 A 1 2.23 .435 23.S S.3 24.2 .4 1.67 111.1 1.2 1.08

FAC-3...., 43 150.0 171 A 35 10.63 1.353 127.7 32.0 131.7 7.3 6.13 604.2 24.2 4.01

FAC-3...,, 51 112.5 34 A 7 1.37 .320 31.8 1.0 32.8 .3 .6? 150.5 .S .56

FAC-3...,, 52 150.0 17 A S .30 .033 18.6 4.7 13.2 .1 .54 87.3 .3 .35

FAC-3...,, 55 075.0 21 A 3 1.04 .324 21.3 5.5 22.6 .1 .60 103.6 ,4 .33

FAC-3...,, 56 112.5 23 A 3 .57 .115 23.5 5.3 24.2 .1 .41 111.1 .3 .27

FAC-3..,,, 57 112.5 12 A 4 .73 .071 14.2 3.6 14.6 .1 .52 67.1 .2 .34

FAC-3...,. 58 075.0 33 1 4 .73 .032 21.6 5.4 22.3 .1 .35 102.3 .2 .23

FAC-3...,, 53 075.0 17 1 ' È .33 .036 12.3 3.1 12.3 ,0 .16 53.1 .1 .10

FAC-3...,. 60 112.5 41 1 4 1.03 .166 25.3 6.5 26.7 .2 .61 122.5 .5 .40

FAC-3... . 61 112.5 62 1 Î 1.28 .318 36.5 5.1 37.6 .3 .77 172.5 .3 .50

FAC-3...,. 62 112.5 53 A « 7.11 .174 44.3 11.2 46.3 2.4 5.43 212.3 7.5 3.52

FAC-3. . 63 075.0 44 A i 2.72 .147 38.3 3.7 40.1 .8 1.36 183.8 2.3 1.27

FAC-.... ■ 6- 5 ’3 . S 5.11 .231 61.2 15.3 63.1 1.6 2.63 283.3 5.0 1.74

FAC-3... . 65 225.0 72 A 14 4.58 .353 56.3 14.3 58.7 1.6 2.83 263.2 4.3 1.84



Pic-S.... 67 030.0 36 R 21 16.33 .710 33.3

FAC-3— . 63 150.0 48 R S 1.55 .160 41.6

FAC-3— . 76 075.0 161 R 48 3.11 1.011 120.3

FAC-3... , 70 150.0 48 R 7 1.65 .137 31.6

FAC-3...., 7! 035.0 111 1 30 10.52 .831 62.5

, 73 035.0 132 1 21 11.86 .718 68.8

FAC-3__ 73 075.0 55 » 14 5.62 .306 33.0

FAC-3— 73 075.0 73 1 3 3.87 .375 44.3

FAC-3__ 75 075.0 77 R 17 5.05 .467 53.3

8.3 33.3 3.3 3.83 157.4 ¡0.1 6.4;

10.3 32.8 ,4 .34 136.6 1.2 .61

30.1 ¡23.0 6.4 5.31 56a. 8 13.6 3.33

¡0.3 42.8 .5 1.12 136.6 1.4 .73

15.7 63.5 5.0 7.37 235.3 15.3 5.17

17.2 70.3 5.4 7.73 325.2 16.3 5.05

8.3 34.0 1.2 3.70 156.2 3.7 2.30

11.2 <6.3 1.3 2.83 212.2 4.0 1.88

15.0 61.8 2.4 3.37 283.6 7.3 2.57



V I L L E T A



IDEM'IFICACIOH 
Alili. T-No. IVA

VILLE'*.. 1 0313-5

VIl'.ET*.. 2 030.0

VILLE'*.. 3 050.0

VILLETA.. 5 112.5

VILLETA.. 6 112.5

VILLETA.. 3 050.0

VILLETA.. 13 045.0

VILLETA.. 14 112.5

VIlLETA. . 18 100.0

VILLETA.. 21 050.0

VILLETA.. 25 075.0

VILLETA.. 26 075.0

VILLETA.. 27 125.0

VILLETA.. 23 075,0

VILLETA.. 30 045.0

VIUETA.. 31 045.0

VIlLETA.. 35 075.0

vIUE:a.. 38 075.0

• REO SECUNDARIA VIILETAICUNDIMARAICA) . L K J  CASSA ACTUAL

IESWIEN POR TRANSFORNADOS

U5UARI05 REE. 
No. EST. NODO

1? H 16

15 N 5

14 B 11

7! N 25

74 H 17

35 E 16

53 N 8

142 N 34

112 N 25

43 N IO

40 N 16

37 N 8

133 H 15

66 N 30

34 K 20

2 8 7

73 B 33

E 35

BAI. 
[ 11

LONE I TUO 
(INI

8.42 .6*4

1.41 .132

4.62 .391

2.23 .506

2.60 .408

8.37 • 646

4.86 .408

16.28 .375

5.50 .857

1.44 .341

11.31 .388

2.30 .183

6.76 1.044

11.78 .302

2.21 .379

.35 .200

14.25 1.046

14.06 1.401

C E N A N O
tu: TEVASI

13.2 8.2

16.0 6.8

10.1 4.3

53.4 22.7

55.1 23.5

21.5 9.2

42.6 16.1

100.6 42.9

79.3 33.8

40.1 17.1

34.2 14.6

32.2 13.7

94.2 40.1

50.5 21.5

30.2 12.9

2.0 .9

33.6 15.9

43.1 18.4

A
uva : u n :

20.3 1.2

17.4 .1

11.0 .2

58.0 1.0

53.9 1.0

23.4 1.2

46.3 1.7

109.3 8.5

86.2 2.7

43.6 .5

37.2 2.6

35.0 .5

102.4 4.6

54.9 3.4

32. B ,4

2.2 .0

43.0 3.6

46.8 3.3

mh de
tu SUMN1STR0

6.04 101.0

.84 84.1

2.20 53.0

1.83 280.7

1.80 289. B

5.56 113.2

4.02 224.0

8.44 528.7

3.45 417.0

1.14 210.9

7.48 173.9

1.57 165.3

4.93 495.2

6.78 265.2

1.26 158.7

.31 lf c

9.93 208.1

7.77 226.5

PESOIOAS ENESS. 
IANNI [11

3.3 3.83

.4 .53

.7 1.39

3.3 1.16

3.3 1.14

4.0 3.52

5.7 2.55

28.3 5.35

9.1 2.19

l.S .72

8.5 4.74

1.7 1.00

15.5 3.12

11.4 4.30

1.3 .80

.0 .20

11.8 5.63

11.1 4.92
80



« u n * . .
41 075.0 87 H 29 10.29 i . : : : ¿2.5

« u n * -
4: 045.0 40 H 13 11.28 .398 24.3

r a in » - 45 C75.0 81 H 21 15.22 .915 59.1

viLi.tr»-- 44 0*5.0 128 71 29 7.64 2.194 '0.7

«Lin».. 47 050.0 14 B 17 ¿.78 .643 10.1

v iiir» .. 48 (50.0 19 1 8 1.42 .256 ¡3.0

« u n í . . 48 075.0 41 8 6 l.OB .324 24.6

26.6 67.9 4.0 6.22 320.5 13.2 4.01

14.6 37.2 1.6 4.55 180.1 5.2 2.38

25.2 ¿4.3 5.8 9.86 310.9 19.4 6.25

28.6 93.6 6.0 6.s2 476.6 20.0 4.1»

4.3 11.0 .5 5.29 53.0 1.1 3.35

5.5 14.1 .1 .83 68.3 .4 .53

10.5 26.7 .2 .73 129.0 .6 .46



RED SECUNDARIA SASAIMAICUNDINAMARCA) i  1383 CAREA ACTUAL

RESUMEN POR TRANSFORMADOR

IDENTIFICACION 
ALITI. T -.Ho ■ IVA

USUARIOS 
No. EST.

RES.
NODO

MAI.
( I I

LDNS1TUD
(INI

d e m a n d a
UNI IIVAR] UVA)

PERDIDAS POT. 
tu : ti:

MNH DE 
SUMINISTRO

PERDIDAS EMERS. 
[MNH] m

5ASAIMA.. 1 045.0 59 B ia 6.93 .672 33.2 14.1 36.1 1.2 3.66 174.6 4.1 2.32

SASAINA.. 4 050.0 44 B 24 7.65 .670 26.1 I I . 1 29.3 1.2 4.63 136.9 4.1 2.97

SASAINA.. 5 075.0 B3 5 L5 9.57 1.033 44.7 19.0 46.6 2.7 6.11 235.0 9.1 3.97

SASAIIU.. 6 050.0 20 X 28 5.94 1.104 20.0 3.5 21.7 .6 3.10 105.1 2.1 1.97

SASAIIU.. I 075.0 sa X 39 9.62 1.195 51.6 22.0 56.1 3.5 6.70 271.4 11.5 4.24

SASAIIU.. 3 075.0 4 8 8 .51 .417 3.6 1.5 3.9 .0 .34 ie.6 .0 .21

SASAIMA.. 11 075.0 ::s X 29 IO.SI .971 97.8 41.6 106.3 6.2 6.32 513.9 20.6 4.00

SASAIIU.. 13 075.0 es B 1S 7.23 1.522 46.3 19.7 50.4 2.9 6.29 243.5 9.7 3.99

SASAIIU.. 14 030.0 so B 3B 7.24 1.137 33.7 14.3 36.6 2.1 6.30 177.0 7.1 3.99

SASAIIIA.. 16 030.0 52 8 24 12.32 .774 29.9 12.7 32.5 2.4 7.93 157.2 7.9 5.05

SASAIIU.. 20 037.5 35 M 18 46.50 , .772 30.9 13.1 33.6 19.3 62.57 162.3 64.3 39.63



» RED SECUNDARIA GUADUAS I l?fi? CARSA ACTUAL

PESUNEN POR TRANSFORHADCP

IKITIfICJCIIW

a». i - * -  m

USUARIOS 
Nc. EST.

RES.
NCDC

HAZ.
[11

LONGITUD
[4N¡

D E N A N D A 
CRN] (Alvar i [kva]

p e r d i d a s  pot. 
t « i  m

IWH DE 
SL'NINISTRO

PERDIDAS ENERS. 
[PNH1 [J]

■ ttUAS-i 1 112.5 155 8 4 7 35.29 1.797 85.4 29.1 69.9 23.7 27.71 374.1 56.0 14.96

Í'JÍJUAS-I 3 75.0 27 8 8 2.26 .231 17.9 5.9 18.9 .7 1.15 78.6 .5 .62

MHJA5-I 4 75.0 25 1 i 2.26 .130 16.9 5 . 5 17.7 .2 1.43 73.7 .6 .77

MCCAS-1 4 20.0 30 8 1 7 15.31 .527 22.9 7 . 5 24.0 2 . 6 11.54 99.8 6.2 6.23

MMAH 7 20.0 1 7 1 12 4.36 .433 12.2 4.0 12.9 .2 1 . 5 7 53.6 .5 .85

HUDAS-I 1 45.0 11 8 S . 6 5 .143 8.5 2.8 9.0 .0 . 3 1 37.4 .1 .17

RJA3UAS-I 9 112.5 126 8 19 4.32 1.353 70.5 23.2 7 4 . 2 2.0 2.83 308.9 4.7 1.53

MMS-l 10 20.0 14 8 7 11.96 .242 10.4 3 . 4 11.0 .9 8.91 45.6 2.2 4.81

mmas-i 11 20.0 14 1 4 3.61 .203 10.4 3 . 4 11.0 .3 3.05 45.6 .9 1.65

swduas-i 12 45.0 2 1 4 . 1 6 .122 2.1 . 7 2.2 .0 .12 9.1 .0 .07

swas-i 13 30.0 1 8 8 12 8.36 .672 12.8 4.2 13.5 .7 5.09 56.2 1.5 2.75

SAMAS-1 1 4 45.0 37 i 7 1.33 .269 23.3 7 . 7 24.5 .2 .82 102.0 .5 .44

KKKAS-1 15 75.0 7 1 8 19 13.31 1.003 39.9 1 3 . 1 42.0 2.2 5.46 175.0 5.2 2.95

ramas-1 li 112.5 8 9 8 9 2.07 .673 49.5 16.3 52.1 .6 1.29 216.8 1.5 .70

SMWS-l lt 45.0 1 1 7 I 25 24.91 1.011 64.6 21.2 68.0 10.6 16.43 282.8 25.2 8.90

SiSUAS-1 20 20.0 32 1 8 3.73 .263 20.7 6.8 21.8 .3 1.53 90.5 . 8 .86



I F .E Î SECUNDARIA GUADUAS I  1999 CASSA ACTUAL

SE5JNEN PCS TRASSE 2SPADCR

IKÍTIFICACTON USUARIOS RES. h aï. LONGITUD 0

LIA. T-Nc. KVA N:. EST. NODC m [Olj (KB]

a«os-2 1 75.0 97 B 24 5.55 .396 54.0

KHUS-: 2 112.5 117 1 12 3.44 1.00! 44.5

t«U»S-2 * 75.0 74 t B 3.43 .927 41.3

»■JAWS-: 5 30.0 4* B 14 31.84 .579 37.2

6ÜA1WS-2 è 75.0 34 B 7 10.07 .205 22.8

B.tOimS-2 7 30.0 IB B 10 10.25 .532 12.B

ftfttlAS-2 10 75.0 40 B 13 4.92 .497 24.3

; 9 A N D A 

(KVAR] « V A ]
PERDIDAS POT.

( m  m

HBH DE
SUHI.1ISTRC

PERDIDAS EBERS. 

(«BU] [ I ]

17.7 55.8 1.7 3.12 235.3 4.0 1.48

21.2 47.9 1.7 2.58 282.4 3.9 1.39

13.4 43.5 .4 1.40 191.0 1.4 .75

12.2 39.1 12.9 32.31 142.9 28.4 17.45

7.5 24.0 1.5 4.49 99.7 3.4 3.41

4.2 13.5 .9 6.94 54.2 2.1 3.75

8.2 24.1 .9 3.42 108.8 2.1 1.95



A N E X O  N o . 3 . 3

C A L C U L O  D E T A L L A D O  DE  U N  T R A N S F O R M A D O R



SUBESTACION: M E S A . . . .  
j LINSNTADOR: " E S A I .
I - N o . :  13 O í » - «  m
Tensión di Linee: 208. V.

D e»ind í 30.4 AVA 28.9 (N  5.5
E n t r j i J  S u i i n i s t n J j  139.3 MNH

fi£0 SECUNDARIA LA  MESA (CUNO 1NA.NARCA| I 1 W  CM £A

I R A N 0 PASES

r3C0I NOKF •

L0NS1TUD
(t.i

U S U 
PROPIOS 
A A

A P 

B

1 0 S
ACUMULADOS

a n b

RVA/TRAMO 
D1V/CAD0 PUNTUAL CALCULO

CONDUCTOR «MENTO
tkVA-t.)

1 RE8ULACION 
TRAMO ACUM.

0 1 3 1 . 0 0 0 3 0 0 48 30.40 .0 30.42 4 CU 30.42 .047 .047

1 2 3 34.0 0 0 4 0 0 15 11.40 .0 11.71 2 ACSA 421.40 .933 1 .0 0 0

2 J J 33.0 0 0 4 0 0 4 3.88 .0 3.90 2 ACSA 134.33 .299 1.293

Coitnnndc tn ii nodo... 2

J < 3 44.0 0 0 4 0 0 7 4.17 .0 4.23 4 ACER 274.27 .921 1.920

4 S 3 37.0 0 0 3 0 0 3 3.04 .0 3.07 4 ACSR 113.74 .380 2.300

5 i 3 34.0 0 0 0 0 0 0 .00 .00 4 ACSR .00 .000 2.300

Colín:¡no: in il nodo... 1

I 2 3 41.0 0 0 2 0 0 14 12.24 .0 12.38 2 ACSR 507.49 1.104 1.170

7 8 3 41.0 0 0 3 0 0 14 10.94 .0 11.08 2 ACSR 454.08 .987 2.158

1 f 3 34.0 0 0 4 0 0 11 8.97 .01 9.04 2 ACSA 307.30 .474 2.831

9 10 3 34.0 Jt 0 1 0 0 7 4.17 ¿0 4.21 2 ACSR 210.93 .443 3.294

10 11 3 44.0 0 0 2 0 0 2 2.19 .0 2.19 2 ACSR i o o .e e .223 3.517

Coitn:mdo ta ti nodo... 10

10 12 3 33.0 0 0 0 0 0 4 3.83 .0 3.90 2 ACSR 134.33 .299 3.393

12 13 3 35.0 0 0 2 0 0 4 3.88 .0 3.90 2 ACSA 13a.33 .299 3.892

13 14 3 34.0 0 0 2 0 0 2 2.19 .0 2.19 2 ACSA 78.91 .173 4.044

1« 13 3 39.0 0 0 0 0 0 0 .00 .0 .00 2 ACSR .00 .000 4.044

Coiin:ir.jo tn ti nodo... 1

1 14 3 32.0 0 0 4 0 0 12 9.44 .0 9.82 4 CU 310.38 1.737 1.803

U  17 3 37.0 0 0 2 0 0 a 4.90 .0 4.94 4 CU 234.44 .543 2.371

17 ij 3 33.0 0 0 3 0 0 4 3.88 .0 3.90 4 ACSR 128.72 .428 2.799



RED secuhdar:»  l a  aesaic u ad in aaarc ai i  i w  carsa actual

SUBESTACIOAi: « S A . . . .  
s lIAEAIADCR: BESA1.
T -lo .: 13 #30.0 IVA 
Tensili H  U» « '  m - V>

Deundl 30.4 AVA 28.9 re
Energia Suiinistridi 139,J nkH 9.5 AVA»

I A A A 0 
MOCCI W M F

EASES
4

LONSITUD
(e.)

U S U A R  
FfiOPIOS 
A A 8

1 0 s
AC'JAULADOS 
A A 8

KVA/TRAAO 
OIV/CAOO PUATUAl CALCULO

COAOuCTCA AOAcATO
(kVA-e.)

I RESLLACION 
TRAAO ACUA.

11 19 3 34.0 0 0 1 0 0 1 1.13 .0 1.13 4 AC SA 33.47 .119 2.928

Coeen;indo en e1 nodo... 17
17 20 2 34.0 0 0 0 0 0 2 2.19 .0 2.19 2 AC 38 74.53 .245 2.414

20 21 2 31.0 0 0 1 0 0 2 2.19 .0 2.19 2 ACER 47.93 .221 2.837

21 22 2 50.0 0 0 0 0 0 1 1.13 .0 1.13 2 ACSR 53.41 .184 3.024

22 23 2 32.0 ► 0 6 0 0 0 1 1.13 .0 1.13 2 ACSR 34.21 .119 3.141

23 24 2 34.0 0 0 0 0 0 1 1.13 .0 1.13 2 ACSR 38.47 .127 3.243

24 23 2 32.0 0 0 1 0 0 1 1.13 .0 1.13 2 ACSR 34.21 .118 3.334

23 23 2 33.0 0 0 0 0 0 0 .00 .0 .00 2 ACSR .00 .000 3.334

21 27 2 34.0 0 0 0 0 0 0 .00 .0 .00 2 ACSR .00 .000 3.384

A E S U H E A

Ali. I de Reguliciìn Acuì... 4.Otò iNodo-Ho. 14)

Alleerò de usuino« Tota Ics... 48
Alleerò de usuirios Altos. 0
Alleerò de usuirios Kedios.... 0
Alleerò de usuirios Bijos. 48



RED SECURSARIA LA NESAICUNDINANARCA) I m  CARGA ACTUAL

SUBESTACION: «ES«....
ALIRENTAOOR: «ESA*.
T-Ko.: 13 030.0 AVA
Tensión de Linee: 209. V.

Deiende 30.4 AVA 29.9 Ry 9 , 5 ^VAR
Energía Suiimstrada 139.3 «VH

T R A B O  
NCDOI NOCOF

FASES
1

LONGITUD
(i.)

AVA/TRABO
CALCULO

C O N D U C T O R  
CALIBRE Z CÓRSA

CORRIENTE
(AHF.I

FERDIDAS/TSARO 
(AVAI ( I 1

PERDIDAS ACUKULADAS 
(AVA) (AKH)

0 1 i 1.0 30.42 6 CU 70.38 84.5 .02 13993.0 .84 2299.45

i l 3 36.0 11.71 2 ACSR 19.13 32.5 .11 69598.3 .19 527.22

2 3 3 35.0 3.90 2 ACSR 6.42 10.9 .01 7468.0 .01 32.66

Coeen:endo en el nodo... 2

2 3 44.0 6.23 4 ACSR 13.65 17.5 .06 37647.9 .07 194.54

4 5 3 37.0 3.07 4 ACSR 6.80 8.7 ' .01 7820.3 .01 33.43

5 * i 36.0 .00 4 ACSR .00 .0 .00 .0 .00 .00

Coiemandn en el nodo... 1

. 1 7 3 41.0 12.38 2 ACSR 20.22 34.4 .14 65979.6 .39 1037.09

7 8 3 41.0 11.09 2 ACSR 19.30 31.1 .11 70365.9 .24 660.91

I f 3 34.0 9.04 2 ACSR 15.09 25.6 .06 39906.7 .13 353.05

9 10 3 34.0 8.21 2 ACSR 10.43 17.7 .03 19072.3 .06 178.08

10 11 3 46.0 2.19 2 ACSR 3.70 6.3 .01 3282.6 .01 14.37

Calentando en el nodo... 10 '

10 12 3 35.0 3.90 2 ACSR 6.58 11.2 .01 7927.7 .03 80.09

12 13 3 35.0 3.90 2 ACSR 6.60 11.2 .01 7876.5 .02 45.85

13 14 3 36.0 2.19 2 ACSR 3.72 6.3 .00 2597.5 .00 11.40

14 15 3 39.0 .00 2 ACSR .00 .0 .00 .0 .00 .00

Colimando en el nodo... 1

1 16 3 52.0 9.82 6 CU 2n.;2 27.3 .17 109493.1 .25 681.09

16 17 3 37.0 6.94 4 CU 12.10 19.6 .04 25*47.1 .08 212.20

17 19 3 33.0 3.90 4 ACSR 9.66 11.1 .02 11250.3 .02 52.42



RED SECUNDARIA L A  TIESA ( CUNDINAP.ARCA) 1 193? CARGA ACTUAL

SUBESTACION: H£5A.... 
«.1REMTAÍOR: ItESAl.
T - l o , :  13 «30.0  KVA
Tensión de Linea: 208. V.

Dtüfldi
Energía Sue ina strad a

28.9 M  
139.3 INN

T « A N 0
«00! «tOf

FASES
1

LONGITUD

( e .l
kVA/TRAM
CALCULO

C O N D U C T O R  
CALIBRE 1 CAR5A

CORRIENTE
(AÍIP.I

PERDIDAS/TRANO 
crv») ( i  i

PERDIDAS ACUP.UL1DAS 
(IVA) (kVH)

11 i » 3 34.0 1.13 4 ACSR 2.52 3.2 .00 995.7 .00 4.26

Colim ando en el n o d o .. . 17

17 a 2 34.« 2.19 2 ACSR 5.50 9.4 .01 3541.1 .02 47.76

20 21 , ' " i 31.0 2.19 2 ACSR 5.31 9.4 .01 3205.0 .01 32.23

21 a 2 30.0 1.13 2 ACSR 2.85 4.9 .00 1399.1 .01 IB.16

a 23 2 32.0 1.13 2 ACSR 2.8a 4.9 .00 890.3 .00 12.01

0 a 2 34.0 1.13 2 ACSR 2.86 4.9 .00 957.4 .00 8.12

lo if.
20 a 2 32.0 1.13 2 ACSR 2.86 4.9 .00 894.9 .00 3.92

a a 2 33.0 .00 2 ACSR .00 .0 .00 .0 .00 .00

a V 2 34.0 .00 2 ACSR .00 .0 .00 .0 .0-0 .00

4f. , >

i t 1 1  1  C 1  P E U I M S

Hedidas Totales..............................  .0  * *
Porcentaje de Perdidas................ 2.74 1
Pérdidas de Eeergia .........................  2.3 NNH '
Constante Costo de Perdidas. 12.30

.3 AVAR

Coito de Perdidas............................ (  329080.7
Alno a !  de C o r g i .. ......................  70.38 (Sección No. II

Longitud Total del C irc u ito . 
Circuito en i  C U ..
Circuits es 2 ACSR..
Circuito en 4 ACSR..
Circuito en 4 C U ..

Casto Total de! Conductor, 
Costo Total de! C irc u ito .

9ÓÓ.0 o.
33.0 l. I .0
492.0 e . S 393036.0
184.0 t. t 71376.0
37.0 e. 1 .0

.... t 464632.0
....  I 993712.7



RED SECUNDARIA LA  RESAICUNDINAAASCA) I 1989 CASSA ACTUAL

RESUMES POS TRANSFORMADOR

identificación 
fc.19. T-No.

USUARIOS 
No. EST.

RES.
NODO

HAI.
m

LONS I TUO 
[NR]

D E R A N D A PERDIDAS POT. 
[NR] [NVAR] [KVA] [KH] [;]

RUN DE 
SUMINISTRO

PERDIDAS ENEBS.
[RRh] m

It SAI > I3 0;i-° AS B 14 4.07 .946 28.9 9.5 30.4 .8 2.74 IÎ9.3 2 . 3  1 . 4 4


