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ABSTRACT 

Up u n t i l  
b a s i c a l l y  i n  a  
enough  power 

c h e  1 9 7 0 ' s  e lectr ic  u t i l i t i e s  were  
s u p p l y  s i d e  management m o d e l i n  which  
p l a n t s  w e r e  b u i l t  t o  s e r v e  w h a t e v e r  - .  

demand c u s t o m e r s  r e q u i r e d .  However i n  t h e  l as t  10- 
15 y e a r s ,  many u t i l i t i e s ,  i n c l u d i n g  T e x a s  U t i l i t i e s  
E l e c t r i c  Company h a v e  moved t o  a  demand s i d e  o r  
l o a d  management mode which  s e e k s  t o  i n f l u e n c e  c u s -  
t o m e r s  t o  c h a n g e  electric u s a g e  p a t t e r n s  t o  more 
e f f i c i e n t l y  u s e  a v a i l a b l e  g e n e r a t i n g  c a p a c i t y .  
S i n c e  1 9 7 0 ,  t h e  TUEC s y s t e m  peak  demand h a s  more 
t h a n  d o u b l e d  f rom a b o u t  7400  MW t o  a l m o s t  1 6 0 0 0  WW 
p r o j e c t e d  i n  1985. The  c o s t  a n d  d i f f i c u l t y  o f  
b u i l d i n g  new power p l a n t s  t o  s e r v e  t h i s  l o a d  h a s  
c a u s e d  TUEC t o  u s e  l o a d  management a s  a  t o o l  t o  
s l o w  t h i s  demand growth .  

S i x  l o a d  management s t r a t e g i e s  w i l l  b e  
d i s c u s s e d :  

1. Peak  c l i p p i n g  
2. S t r a t e g i c  c o n s e r v a t i o n  
3 .  V a l l e y  f i l l i n g  
4.  S t r a t e g i c  l o a d  growth  
5 .  Load s h i f t i n g  
6 .  F l e x i b l e  l o a d  s h a p e  
R e s e a r c h  i s  r e q u i r e d  t o  d e t e r m i n e  which  t y p e s  

o f  l o a d s  o r  t y p e s  o f  c u s t o m e r s  c o n t r i b u t e  mos t  
h e a v i l y  t o  s y s t e m  peak  demands a n d  t h u s  s h o u l d  be 
t a r g e t e d  f o r  l o a d  management p rograms .  F u r t h e r -  
more,  r a t e s  which a c c u r a t e l y  r e f l e c t  t h e  c o s t  t o  
s e r v e  a  c u s t o m e r  c a n  be u s e d  a s  a  l o a d  management 
t o o l .  Load management h a s  s i g n i f i c a n t l y  r e d u c e d  
TUEC's need  f o r  new power p l a n t s  o v e r  t h e  l a s t  5 
y e a r s  a n d  w i l l  c o n t i n u e  t o  c r e a t e  a  s i t u a t i o n  i n  
which b o t h  c u s t o m e r s  and  t h e  u t i l i t y  w i l l  b e n e f i t .  

INTRODUCTION 

C o n s e r v a t i o n  a n d  Load Management a r e  two t e r m s  
t h a t  we o f t e n  h e a r ;  s o m e t i m e s  u s e d  i n t e r c h a n g e a b l y .  
However, t h e  terms are v e r y  d i f f e r e n t .  Conserva-  
t i o n  i s  a  r e d u c t i o n  i n  t h e  t o t a l  amount  o f  e n e r g y  
used .  E l e c t r i c  company c u s t o m e r s  are d r i v e n  t o  
c o n s e r v e  b e c a u s e  o f  t h e  c o s t  o f  e n e r g y  a n d  b e c a u s e  
o f  n a t i o n a l  i n t e r e s t s ,  w h i l e  u t i l i t i e s  are d r i v e n  
i n  t u r n ,  by t h e  p r i c e  o f  f u e l s .  P r i o r  t o  1 9 7 5 ,  
u t i l i t i e s  o p e r a t e d  i n  a  s u p p l y  s i d e  management mode 
by b u i l d i n g  as many power p l a n t s  a s  w e r e  needed  t o  
mee t  t h e  c u s t o m e r  demand. The  c o n v e r s e  is de- 
mand s i d e  management o r  l o a d  management,  w h i c h  
s e e k s  t o  i n f l u e n c e  a n d  c h a n g e  c u s t o m e r ' s  electric 
u s a g e  p a t t e r n s  t o  more  e f f i c i e n t l y  u s e  t h e  g e n e r a -  
t i n g  c a p a c i t y  a v a i l a b l e .  Load Management e f f o r t s  
c a n  b e  d i r e c t e d  a t  b u i l d i n g  l o a d ,  o r  a t  r e d u c i n g  
l o a d .  

The  f a c t o r s  t h a t  d r i v e  a n  e l e c t r i c  u t i l i t y  t o  
be i n v o l v e d  i n  l o a d  management c a n  v a r y .  The u t i -  
l i t y  i s  e x p e r i e n c i n g  peak  l o a d  g r o w t h  a n d  much o f  
t h a t  g rowth  i s  a t  less t h a n  t h e  s y s t e m  a n n u a l  l o a d  

f a c t o r .  The  s y s t e m  p e a k  demand h a s  grown f rom 
a b o u t  7400  MW i n  1 9 7 0  t o  a l m o s t  1 6 0 0 0  MW p r o j e c t e d  
i n  1985. ( F i g .  1) Even more  i m p o r t a n t  t h a n  t h a t  i s  
t h e  c o s t  o f  b u i l d i n g  new power p l a n t s ,  which  h a s  
r i s e n  d r a m a t i c a l l y  o v e r  t h e  l a s t  15 y e a r s .  C u r r e n t  
estimates show Comanche Peak  c o s t i n g  o v e r  $1900 p e r  
kwh. TUEC's demand v a r i e s  t h r o u g h o u t  t h e  y e a r ,  
g e n e r a l l y  p e a k i n g  i n  J u l y  o r  Augus t  w i t h  a  s m a l l e r  
peak  i n  December o r  J a n u a r y .  I n  1 9 8 4 ,  t h e  peak a n d  
g e n e r a t i n g  demand i n  Augus t  was o v e r  1 5 0 0 0  MW w h i l e  
t h e  A p r i l  peak  was o n l y  a b o u t  9 0 0 0  MW. ( F i g .  2) 
T h i s  shows  t h a t  t h e  t y p i c a l  s y s t e m  summer peak  d a y  
n o r m a l l y  h i t t s  a  maximum be tween  5 a n d  6 p.m. 
( F i g .  3) The  w i n t e r  peak  d a y  n o r m a l l y  l o o k s  l i k e  
t h e  w i n t e r  peak  i n  t h e  1983-84 w i n t e r  s e a s o n ,  w i t h  
a  peak  a r o u n d  8 a.m. a n d  a n o t h e r  a r o u n d  7  p.m. 
( F i g .  4)  On J a n u a r y  31 o f  t h i s  y e a r ,  t h e r e  was a  
new r e c o r d  w i n t e r  p e a k  o f  a l m o s t  1 4 0 0 0  MW a t  7 p.m. 
( F i g .  5) B e c a u s e  t h e  l o a d  was n e a r l y  c o n s t a n t  
t h r o u g h o u t  t h e  d a y ,  t h e r e  was a n  a l l - t i m e  r e c o r d  
f o r  kwh g e n e r a t e d  t h a t  d a y .  TUEC c o u l d  h a v e  b e e n  
i n  s e r i o u s  t r o u b l e  had  more b u s i n e s s e s  n o t  s h u t  
down d u e  t o  t h e  bad w e a t h e r .  T h i s  shows  t h e  s e a -  
s o n a l  a n d  d a i l y  v a r i a t i o n s  i n  demand o n  o u r  s y s t e m .  
D u r i n g  t h e  o f f  peak  s e a s o n  a n d  n i g h t  t i m e  h o u r s  t h e  
unused  g e n e r a t i n g  c a p a c l t y  j u s t  s i ts i d l e .  One 
way t o  r e d u c e  t h e  c o s t  p e r  kwh i s  t o  r a i s e  t h e  
s y s t e m  l o a d  f a c t o r ,  o r  t h e  p e r c e n t a g e  o f  time t h a t  
a l l  t h e  g e n e r a t o r s  a r e  r u n n i n g .  S i n c e  t h e i r  c o s t  
i s  f i x e d ,  i f  you g e n e r a t e  more kwh, t h e  u n i t  c o s t  
g o e s  down. 

The  c o m p a n y ' s  g e n e r a t i n g  s i t u a t i o n  i s  shown 
o v e r  t h e  p a s t  15 y e a r s .  ( F i g .  6 )  - I n  1 9 7 0 ,  TUEC 
g e n e r a t e d  w i t h  100% g a s  a n d  o i l ,  a n d  f o r e s e e i n g  
h i g h e r  g a s  a n d  o i l  p r i c e s ,  s t a r t e d  b u i l d i n g  l i g n i t e  
p l a n t s ,  t h e  t h e o r y  b e i n g  t h a t  i f  l i g n i t e  p l a n t s ,  
w i t h  much l o w e r  f u e l  c o s t s ,  w e r e  u s e d  t o  g e n e r a t e  
a l l  t h e  t i m e  ( b a s e  l o a d )  w h i l e  p l a n t s  u s i n g  h i g h e r  
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F i g u r e  6 

p r i c e d  g a s  a n d  o i l  w e r e  u s e d  o n l y  f o r  peak  p e r i o d s ,  
t h e  s a v i n g s  i n  f u e l  would o f f s e t  t h e  h i g h e r  c o s t  t o  
b u i l d  t h e  p l a n t s .  

F i g .  6 shows  how t h e  p e r c e n t a g e  o f  l i g n i t e  
g e n e r a t i o n  g r e w  t o  33% i n  1981 when we l as t  p u t  a 
power p l a n t  o n  l i n e .  One c a n  see t h a t  as  TUEC 
began  b u i l d i n g  t h e s e  l i g n i t e  p l a n t s ,  t h e  r e s e r v e  
m a r g i n  g r e w  t o  a maximium o f  56% i n  1979 .  S i n c e  
1981, t h o u g h ,  t h i s  m a r g i n  h a s  d r o p p e d  s t e a d i l y  t o  
a b o u t  15% a t  l a s t  summer ' s  peak .  A f e w  y e a r s  a g o  
t h e r e  was c r i t i c i s m  t h a t  we w e r e  u n f a i r l y  r a i s i n g  
t h e  c o s t  o f  e l e c t r i c i t y  by b u i l d i n g  u n n e c e s s a r y  

p l a n t s .  However, g i v e n  t h e  s i t u a t i o n  t h a t  fziEris i n  now, t h o s e  p l a n t s  w e r e  d e f i n i t e l y  n e c e s -  
s a r y .  The i n d u s t r y  g e n e r a l l y  a c c e p t s  a  20% r e s e r v e  
m a r g i n  a s  t h e  minimum r e s e r v e  f o r  t h e  most  r e l i a b l e  
s y s t e m  o p e r a t i o n .  

Load Management i s  a p a r t  o f  t h e  s o l u t i o n  t o  
some o f  t h e  p r o b l e m s  o f  demand g r o w t h .  From 1 9 8 1  
t h o u g h  1 9 8 5 ,  TUEC's l o a d  management p rogram is  
p r o j e c t e d  t o  r e d u c e  summer peak  demand by 8 3 0  MW. 
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( F i g .  7 )  Our p r o j e c t e d  15% r e s e r v e  c a p a c i t y  would 
be l e s s  t h a n  10% w i t h o u t  o u r  l o a d  management prog- 
rams.  ( F i g .  8) I n  F e b r u a r y  1 9 8 5 ,  a  Sys tem Resour-  
c e  P l a n  was announced  p r e d i c t i n g  a  growth  i n  peak 
demand o f  1 0 , 0 0 0  MW o v e r  t h e  n e x t  10 y e a r s .  ( F i g .  
9 )  The g o a l  i s  t o  r e d u c e  t h a t  by 1 7 3 4  MW t h r o u g h  
s e v e r a l  l o a d  management programs,  some t h a t  TUEC is 
c u r r e n t l y  i n v o l v e d  w i t h  a n d  some t h a t  a r e  y e t  t o  be 
d e v e l o p e d .  ( F i g .  1 0 )  T h e r e  a r e  p r o b a b l y  many l o a d  
management t e c h n o l o g i e s  which d o  n o t  y e t  e x i s t  
which w i l l  be used  i n  t h e  n e x t  10 y e a r s .  One o f  
t h e  g o a l s  o f  t h e  new Sys tem C o n s e r v a t i o n  a n d  Load 
Management Group is t o  i d e n t i f y  t h e s e  t e c h n o l o g i e s  
and  t o  test t h e i r  b e n e f i t s  t o  t h e  Company a n d  t o  
t h e  c u s t o m e r .  Over t h e  n e x t  10 y e a r s ,  TUEC w i l l  
u s e  a  c o m b i n a t i o n  o f  l o a d  management, new p l a n t s .  
and  c o g e n e r a t i o n  t o  m a i n t a i n  a r e a s o n a b l e  r e s e r v e  
marg in .  

TUEC LOAD MANAGEMENT SUMMARY 
CULIUWTI\'E TOTALS 
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F i g u r e  9 
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EFFECT OF LOAD MANAGEMENT 
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F i g u r e  10 

STRATEGIES OF LOAD MANAGEMENT -- 

T h e r e  a r e  6 b a s i c  l o a d  management s t r a t e g i e s  
which a r e  commonly u s e d  by e l e c t r i c  u t i l i t i e s ,  any  
o n e  s p e c i f i c  p rogram may be a  c o m b i n a t i o n  o f  
s e v e r a l  o f  t h e s e  t e c h n i q u e s .  ( F i g .  1 1 )  

The f i r s t  o f  t h e s e  i s  Peak C l i p p i n g .  T h i s  
t e c h n i q u e  i n v o l v e s  u s i n g  l e s s  e l e c t r i c i t y  a t  peak  
t i m e s  o n l y .  For  e x a m p l e ,  o n e  r e s e a r c h  p r o j e c t  t h a t  
TUEC is now working  on  i s  d i r e c t  a i r  c o n d i t i o n i n g  
c o n t r o l .  TUEC c u r r e n t l y  h a s  a  computer  based  l o a d  
management s y s t e m  i n s t a l l e d  i n  R i c h a r d s o n  which h a s  
been c y c l i n g  3 0  a i r  c o n d i t i o n e r s  o n  a n d  o f f  f o r  t h e  
l a s t  two summers t o  d e t e r m i n e  p o s s i b l e  demand 
r e d u c t i o n s  a n d  c u s t o m e r  a c c e p t a n c e .  T h i s  shows 
what  e a c h  a i r  c o n d i t i o n e r  t y p i c a l l y  a d d s  t o  t h e  
s y s t e m  o n  a h o t  summer day .  ( F i g .  1 2 )  N o t i c e  t h e  
jump be tween  4 a n d  5 p.m. a s  p e o p l e  r e t u r n  home 
f rom work a n d  t u r n  t h e i r  t h e r m o s t a t s  down. N o t i c e  
how i t  a l m o s t  p r e c i s e l y  t racts  t h e  s y s t e m  peak  
demand. F i g .  13 shows how t h a t  demand is  m o d i f i e d  
by c y c l i n g  t h e  a i r  c o n d i t i o n i n g  c o m p r e s s o r  o f f  25% 
of t h e  t i m e  o r  46% o f  t h e  t i m e  f r o m  1 t o  9  p.m. 
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F i g u r e  1 4  

N o t i c e  a l s o  how t h e  demand s o a r s  up  when con- 
t r o l  i s  r e l e a s e d .  T h i s  is s i m i l a r  t o  t h e  e f f e c t  o f  
t u r n i n g  t h e  t h e m o s t a t  up  d u r i n g  t h e  d a y  a n d  back  
down i n  t h e  e v e n i n g .  T h i s  h u r t s  t h e  u t i l i t y ,  e v e n  
t h o u g h  i t  s a v e s  t h e  c u s t o m e r  money. F i g u r e  1 4  shows  
what  t h e  peak  d a y  m i g h t  l o o k  l i k e  w i t h  a  peak  
c l i p p i n g  program.  T h i s  t y p e  o f  l o a d  management 
s y s t e m  is a l s o  c a p a b l e  o f  r e m o t e  m e t e r  r e a d i n g  a n d  
d i s t r i b u t i o n  a u t o m a t i o n ,  which  may j u s t i f y  t h e  c o s t  
o f  s u c h  a s y s t e m .  

The  n e x t  a r e a  is  S t r a t e g i c  C o n s e r v a t i o n ,  a 
g e n e r a l  l o w e r i n g  o f  demand a t  peak  a n d  o f f - p e a k  
times. Examples o f  t h i s  would be t h e  E-OK program 
a r e a s  o f  e n e r g y  e f f i c i e n t  homes,  h i g h  EER a i r  
c o n d i t i o n e r s ,  a n d  e f f i c i e n t  c o m m e r c i a l  l i g h t i n g .  
T h e s e  s t r a t e g i e s  t e n d  t o  r e d u c e  demand a t  a l l  t i m e s  
r a t h e r  t h a n  j u s t  t h e  peak  times. T h i s  r e s u l t s  i n  
l o s t  r e v e n u e  i n  t e r m s  o f  kwh n o t  s o l d  a n d  p r o m o t i o n  
money p a i d .  b u t  b e n e f i t s  t h e  c u s t o m e r  w i t h  l o w e r  
b i l l s  a n d  t h e  company w i t h  l o w e r  p e a k s .  A l s o  
t h i n g s  s u c h  a s  p r o p e r  a i r  c o n d i t i o n e r  m a i n t e n a n c e ,  
i n s u l a t i n g  w a t e r  h e a t e r s ,  u s i n g  microwave o v e n s  
r a t h e r  t h a n  e lectr ic  o v e n s ,  a n d  t u r n i n g  t h e  
t h e r m o s t a t  u p  c o u l d  be i n c l u d e d  i n  t h i s  c a t a g o r y .  

V a l l e  F i l l i n g  b a s i c a l l y  i n v o l v e s  a d d i n g  l o a d  
d u r i n d p e a k  t i m e s  when e x c e s s  g e n e r a t i n g  c a p a -  
c i t y  is a v a i l a b l e .  S t r a t e g i c  Load Growth i s  a  
g e n e r a l  g r o w t h  i n  l o a d ,  w i t h  e m p h a s i s  o n  a d d i n g  
o f f - p e a k  l o a d .  T h e s e  two t y p e s  o f  l o a d  management 
h a v e  been  u s e d  s i n c e  t h e  b e g i n n i n g  o f  t h e  e l e c t r i c  
i n d u s t r y .  I n  t h e  e a r l y  d a y s ,  e l e c t r i c  u t i l i t i e s  
p r i m a r i l y  s e r v e d  n i g h t  t i m e  l i g h t i n g  l o a d s .  
S u b s e q u e n t l y ,  t h e  e lectr ic  c o m p a n i e s  began  a c t i v e l y  
m a r k e t i n g  d a y t i m e  u s e s  f o r  e l e c t r i c i t y  s u c h  a s  
power f o r  i n d u s t r i a l  o p e r a t i o n s ,  s t r e e t  c a r s ,  
w a s h i n g  m a c h i n e s ,  a n d  s o  f o r t h .  T h i s  m a r k e t i n g ,  
a l o n g  w i t h  i m p r o v e m e n t s  i n  g e n e r a t i o n  a n d  t r a n s m i s -  
s i o n  e f f i c i e n c y ,  c a u s e d  a  s t e a d y  d r o p  i n  e l e c t r i c i -  
t y  p r i c e s  u n t i l  t h e  6 0 ' s .  

One company which is  a c t i v e l y  p u r s u i n g  " v a l l e y  
f i l l i n g "  t o d a y  is Duke Power i n  N o r t h  C a r o l i n a  

HOUR which  h a s  o v e r  50% n u c l e a r  g e n e r a t i n g  c a p a c i t y .  - NO Control - 25% C O ~ I T O I  - 46% Control N u c l e a r  p l a n t s  a r e  v e r y  d i f f i c u l t  t o  c y c l e  on  a n d  
F i g u r e  13 o f f  ( a s  compared w i t h  a  g a s  p l a n t  which  c a n  be 

b r o u g h t  o n  l i n e  i n  a few h o u r s ) .  They a r e  s e l l i n g  
o f f - p e a k  l o a d s  j u s t  t o  k e e p  f rom h a v i n g  t o  s h u t  t h e  
p l a n t s  o f f .  I n  f a c t ,  t h e y  c o u l d  a l m o s t  g i v e  away 
t h e s e  o f f - p e a k  kwh s i n c e  t h e  c o s t  o f  n u c l e a r  f u e l  
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is  q u i t e  s m a l l .  An e x a m p l e  o f  how TUEC is u s i n g  
" v a l l e y  f i l l i n g "  is i n  s e l l i n g  h e a t  pumps. By 
a d d i n g  l o a d  i n  o f f - p e a k  m o n t h s ,  t h e  a n n u a l  l o a d  
f a c t o r  i s  i n c r e a s e d .  T h i s  t y p e  o f  l o a d  management ,  
t h o u g h ,  h a s  t h e  p o t e n t i a l  o f  c a u s i n g  o t h e r  p r o b l e m s  
i f  t h e  v a l l e y  is f i l l e d  t o o  much. T h i s  w i n t e r  TUEC 
r e a c h e d  a  w i n t e r  peak  t h a t  was 91% o f  t h e  summer 
peak .  T h i s  p e r c e n t a g e  h a s  b e e n  g r o w i n g  s t e a d i l y  
t h e  l a s t  few y e a r s .  F o r  e x a m p l e ,  i n  1 9 8 0 ,  t h e  
w i n t e r  peak  was o n l y  67% o f  t h e  summer p e a k .  ( F i g .  
1 5 )  

T.U.E.C 
SYSTE1.I PEAK DEMANDS 

16 - 

--- SUMMER PEAK - VllNTER PEPK 

F i g u r e  15 

Load S h i f t i n g ,  t h e  n e x t  t y p e  o f  l o a d  manage- - 
merit, i s  i n  g e n e r a l  t h e  m o s t  f a v o r a b l e  t y p e  o f  l o a d  
management f o r  u t i l i t i e s  i n  t h e  s e n s e  t h a t  peak  
r e q u i r e m e n t s  a r e  r e d u c e d  w h i l e  t h e  same number o f  
kwh a r e  s o l d .  An e x a m p l e  o f  t h i s  is TUEC1s t h e r m a l  
s t o r a g e  p rogram,  which  is b e i n g  mos t  a c t i v e l y  pur -  
s u e d  by DP&L. By s t o r i n g  c o o l i n g  i n  t h e  f o r m  o f  
i c e  o r  c h i l l e d  w a t e r ,  a  s m a l l e r  c o o l i n g  u n i t  may b e  
i n s t a l l e d  a n d  r u n  f o r  more h o u r s .  

T h e  l a s t  t y p e  o f  l o a d  management  is t e r m e d  
F l e x i b l e  Load S h a p e .  The  name may b e  u n c l e a r ,  b u t  
b a s i c a l l y  i t  r e f e r s  t o  a  l o a d  w h i c h  t h e  u t i l i t y  may 
i n t e r r u p t  a t  a n y  time. I n  o t h e r  w o r d s ,  t h e  c u s t o -  
mer is  s a c r i f i c i n g  r e l i a b i l i t y  i n  r e t u r n  f o r  a  
l o w e r  r a t e  o r  a n  i n c e n t i v e  payment .  An e x a m p l e  o f  
t h i s  i s  t h e  i n t e r r u p t i b l e  i n d u s t r i a l  c o n t r a c t s  
which a l l o w  TUEC t o  t u r n  o f f  a l m o s t  2 0 0  MW. The  
o n l y  p r o b l e m  w i t h  t h i s  t y p e  o f  l o a d  management  i s  
t h a t  i t  o n l y  works  when t h e  l o a d  i s  o n .  F o r  exam- 
p l e ,  d u r i n g  t h e  peak  l a s t  J a n u a r y ,  much o f  t h a t  
i n t e r r u p t i b l e  c a p a c i t y  was a l r e a d y  s h u t  down. From 
t h a t  s t a n d p o i n t ,  t h i s  t y p e  o f  i n t e r r u p t i b l e  l o a d  
may b e  m o r e  v a l u a b l e  i n  t h e  summer t h a n  i n  t h e  
w i n t e r .  

APPLICATIONS 

b u i l d i n g  b a s i c a l l y  b u i l d s  u p  f r o m  6 t o  8 a.m. a n d  
s t a r t s  s h u t t i n g  down b e t w e e n  5 a n d  6 p.m. So  t h e r e  
is  a l o t  o f  o p p o r t u n i t y  t o  r e d u c e  t h e  p e a k  f o r .  
c o m m e r c i a l  b u i l d i n g s  o n  t h e  f r o n t  e n d  o f  t h e  summer 
p e a k  w i t h  c o m m e r c i a l  t h e r m a l  s t o r a g e  a n d  e f f i c i e n t  
l i g h t i n g ,  b u t  t h e r e  is n o t  much l o a d  t o  remove 
a f t e r  6 p.m. T h u s  t h e r e  m u s t  a l s o  b e  a  p rogram t o  
t a k e  c a r e  o f  t h e  b a c k  e n d  o f  t h e  p e a k .  A n o t h e r  
e x a m p l e  would be  t o  compare  a n  a i r  c o n d i t i o n e r  
p r o g r a m  t o  a  p r o g r a m  p r o m o t i n g  e n e r g y  e f f i c i e n t  
b u i l d i n g  p r a c t i c e s .  A h i g h  e f f i c i e n c y  a i r  c o n d i -  
t i o n e r  w i l l  o n l y  r e d u c e  summer p e a k s  w h e r e a s  a n  
e n e r g y  e f f i c i e n t  s t r u c t u r e  w i l l  r e d u c e  b o t h  summer 
a n d  w i n t e r  p e a k s .  

F i g u r e  16 s h o w s  wha t  t h e  summer r e s i d e n t i a l  
l o a d  s h a p e  l o o k s  l i k e ,  b o t h  t o t a l  l o a d  a n d  l o a d  d u e  
t o  a i r  c o n d i t i o n i n g .  N o t i c e  t h a t  i t  p e a k s  w i t h  
t h e  summer s y s t e m  p e a k .  I n  f a c t  r e s i d e n t i a l  a / c  
a l o n e  a c c o u n t s  f o r  a b o u t  20% o f  t h e  summer p e a k .  
O v e r a l l ,  t h e  r e s i d e n t i a l  l o a d  a c c o u n t s  f o r  a b o u t  
45% o f  t h e  p e a k ,  w h i c h  i n d i c a t e s  t h a t  o n e  s h o u l d  
f i r s t  c o n c e n t r a t e  on r e s i d e n t i a l  l o a d  management ,  
a s  h a s  TUEC. 

R e s e a r c h  is i m p o r t a n t  b e f o r e  e n t e r i n g  i n t o  a  
l o a d  management  p r o g r a m .  One s t u d y  which  TUEC h a s  
worked on  f o r  s e v e r a l  y e a r s  i s  a  s t u d y  on  a  d i a r y  
n e a r  S u l p h e r  S p r i n g s ,  t h e  l a r g e s t  d a i r y  a r e a  i n  
T e x a s .  F i g u r e  17 shows  t h e  l o a d  s h a p e  f o r  o n e  
y e a r ' s  d a t a .  Two s h a r p  p e a k s  c o r r e s p o n d  t o  t h e  2 
m i l k i n g s ;  t h e  m o r n i n g  p e a k  c o r r e s p o n d i n g  t o  t h e  
n o r m a l  w i n t e r  p e a k  a n d  t h e  a f t e r n o o n  p e a k  t o  t h e  
n o r m a l  summer peak .  C e r t a i n l y  c u s t o m e r s  w i t h  t h e s e  
t y p e s  o f  l o a d  s h a p e s  n e e d  t o  b e  i d e n t i f i e d  a n d  
t a r g e t e d  f o r  l o a d  management .  A n o t h e r  e x a m p l e  
w h e r e  p r i o r  r e s e a r c h  would b e  h e l p f u l  is b e f o r e  
e n t e r i n g  i n t o  a  w e a t h e r i z a t i o n  p r o g r a m .  It m i g h t  
be  f o u n d  t h a t  t h o s e  homes m o s t  i n  n e e d  o f  
w e a t h e r i z a t i o n  h a v e  g a s  h e a t  a n d  no  a i r  
c o n d i t i o n i n g .  W e a t h e r i z i n g  t h e s e  homes would n o t  
d e c r e a s e  s y s t e m  l o a d .  

T h e  o n e  f a c t o r  which  d r i v e s  l o a d  management  
which  h a s  n o t  y e t  b e e n  m e n t i o n e d  i s  t h e  r a t e s .  One 
c a n  d i s c u s s  l o a d  management  a l l  day  w i t h  a  c u s t o -  
mer ,  b u t  h e  w i l l  n o t  t a k e  a c t i o n  u n l e s s  h e  s e e s  a 
f i n a n c i a l  b e n e f i t  t o  him.  T h i s  may b e  i n  t h e  fo rm 
o f  a  l o w e r  m o n t h l y  b i l l ,  a  o n e - t i m e  i n c e n t i v e  pay- 
m e n t ,  o r  i n c r e a s e d  c o m f o r t  a n d  c o n v e n i e n c e .  Hence ,  
t h e r e  i s  a  n e e d  t o  d e v e l o p  r a t e s  w h i c h  more  
a c c u r a t e l y  r e f l e c t  t h e  c o s t  t o  s e r v e  a  c u s t o m e r  a t  
a  p a r t i c u l a r  t i m e  o f  t h e  d a y  o r  s e a s o n  o f  t h e  y e a r .  
E d u c a t i o n  o f  c u s t o m e r s  i n  e n e r g y  c o n s e r v a t i o n  is 
a n o t h e r  v a l u a b l e  l o a d  management  t o o l ;  h o w e v e r ,  i t  
i s  more d i f f i c u l t  t o  document  t h e  r e s u l t s  o f  t h i s  
t y p e  o f  p rogram.  

T h e  e x c i t i n g  t h i n g  a b o u t  l o a d  management  i s  t h a t  
i t  c r e a t e s  a  s i t u a t i o n  w h e r e  e v e r y o n e  w i n s . . . b o t h  t h e  
company a n d  t h e  c u s t o m e r s !  

The  f i r s t  s t e p  i n  d e t e r m i n i n g  what  e f f e c t  a  
p rogram w i l l  h a v e  on  t h e  s y s t e m ' s  l o a d  s h a p e ,  i s  t o  
d e t e r m i n e  wha t  a  c u s t o m e r ' s  l o a d  s h a p e  l o o k s  l i k e .  
F o r  e x a m p l e  t h e  l o a d  o f  a  t y p i c a l  l a r g e  o f f i c e  
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BILLING A N D  A/C DEMAND 
FOR TYPICAL SUMMER PEAK DAY 
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