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AB ! 

C a p i t a l  o u t l a y s  f o r  energy 
energy management system has  one 
t i v e l y .  The Quaker Oats  Company 
e l e c t r i c  b i l l s  were reduced by a 

management must be economical ly a t t r a c t i v e  t o  war ran t  a n  expendi tu re .  An 
of t h e  most economic r e t u r n s  f o r  a n  investment  d e c i s i o n ,  i f  a p p l i e d  e f f e c -  
i n s t a l l e d  such a  System i n  its D a l l a s  D i s t r i b u t i o n  Center .  Cn one year  t h e  
t o t a l  of $17,668.91. E l e c t r i c  consumption (KWH) was reduced by t h i r t y - o n e  

perceu t ,  e l e c t r i c a l  demand (KlJ )  was reduced by t h i r t y - s i x  percen t  whi le  p l a n t  o p e r a t i o n s  expanded. T h i s  paper 
d i s c l ~ s s e s  t h e  c o n t r o l  : : t rs t .egies  employee! by t h e  energy management system anc! p r o v i d , ? ~  t h e  r e s u l t a n t  s .wIngs  
t h a t  was ohtained  fro^ t h e  f i r s t  year  of o p e r a t i o n .  

INTRODUCTION 

F a c i l i t y  management i s  now viewing t h e  econom- 
i c s  of  energy management. No longer  can  c a p i t a l  
o u t l a y s  f o r  energy management be j u s t i f i e d  by t h e  
"Energy Crisis" o r  f o r  s o c i a l  e t h i c s .  Such an 
expendi tu re  must t r u l y  w a r r a n t  a r e t u r n .  Def in ing  
energy management a s  t h e  e E f e c t i v e  r e d u c t i o n  of 
energy u t i l i z a t i o n  i n  a f a c i l i t y  wi thout  a  decrease  
i n  human comfort l e v e l s ,  b u s i n e s s  p roduc t ion  l e v e l s  
o r  corpora te  p l a n s ,  a measurement f o r  energy 
conserva t ion  o p p o r t u n i t i e s  can be employed. Vari- 
a b l e s  t h a t  a f f e c t  energy consumption t h a t  need t o  
be accounted f o r  vhen measuring conserva t ion  
investments  inc lude  c l i m a t i c  changes, expansion 
p l a n s  of a  b u s i n e s s ,  o p e r a t i o n a l  hours  and occu- 
pancy l e v e l s .  By e i t h e r  a d j u s t i n g  energy f i g u r e s  
f o r  t h e s e  f a c t o r s  o r  documenting t h e i r  e x i s t e n c e ,  
management may a f f i x  conserva t ion  sav ings  t o  an 
investment. 

The Quaker Oats  Company i n v e s t e d  c a p i t a l  f o r  
an energy management system (EMS) t o  c o n t r o l  energy 
expendi tu res  a t  i ts  D a l l a s  D i s t r i b u t i o n  Center. '  
During t h e  f i r s t  year  o f  i ts o p e r a t i o n ,  t h e  EMS 
reduced energy consumption (KWH) by 31 X I  energy  
demand (KW) by 36% and provided an e l e c t r i c  s a v i n g s  
of $17.668.91. 

The EMS c o n t r o l s  t h e  two-HVAC u n i t s .  a l l  ware- 
house l i g h t i n g ,  o f f i c e  l i g h t s  and o u t s i d e  l i g h t s .  
p h o t o s t a t i c  c o p i e r s ,  f o r k l i f t  b a t t e r y  c h a r g e r s ,  
e l e c t r i c  hot  water  h e a t e r s ,  c i r c u l a t i n g  and exhaust  
f a n s ,  gas  u n i t  h e a t e r s ,  an a i r  compressor and t h e  
M.G. pane l  f o r  t h e  f a c i l i t y .  Each of t h e s e  energy 
consuming loads  w i l l  be explained a long  w i t h  t h e  
conserva t ion  s t r a t e g i e s  app l ied  t o  them. Savings 

from e l e c t r i c a l  b i l l i n g s  v e r e  measured from t h e  
base year  March 3, 1982 t o  March 3. 1983. The 
b i l l i n g  s a v i n g s  per iod  ranged from March 3, 1983 
t o  A p r i l  2 ,  1984. R e s u l t a n t  s a v i n g s  were a  1058 KW 
and a  271,073 KWH r e d u c t i o n  from monthly b i l l i n g s .  
I n  t h e  s a v i n g s  c a l c u l a t i o n s ,  no ad jus tments  were 
made f o r  v a r i a b l e s  such as c l i m a t e  changes from 
one year  t o  t h e  n e x t ,  expansion of  o p e r a t i o n a l  
hours  o r  f o r  over t ime  hours  t h a t  occur red .  Adjust- 
ments were made on e l e c t r i c  b i l l i n g s  t o  make a  
comparison accord ing  t o  an e q u a l  number of days 
usage. Reasons f o r  t h e  s a v i n g s  b a s i s  a r e  a s  
fo l lows:  

1. An added s h i f t  t o  e x i s t i n g  o p e r a t i o n s  i s  a 
normal occur rence  f o r  an expanding,  prosperous 
company. S ince  an i n c r e a s e  i n  o p e r a t i o n a l  hours  
was exper ienced  and no ted  by management a f t e r  t h e  
i n s t a l l a t i o n ,  t h e  s a v i n g s  by t h e  EMS were reduced. 
I n s t e a d  of  e s t i m a t i n g  " l o s t  savings" a c t u a l  recorded 
sav ings  were used. 

2. Weather c o n s t a n t l y  changes from one year  t o  
t h e  nex t .  A b u s i n e s s  is a going concern,  from one 
year  t o  t h e  nex t .  A c o l d e r  w i n t e r  was experienced 
and noted.  I n s t e a d  of  t h e o r i z i n g  w i t h  load ca lcu-  
l a t i o n s  a s  t o  t h e  expected s a v i n g s ,  a c t u a l  con- 
sumption was weighed a g a i n s t  t h e  base. 

3. Equating a  b i l l i n g  per iod  by t h e  e x a c t  
days o f  usage. bo th  i n  number and by d a t e  of  
occur rence .  was performed t o  beg in  a n  energy account- 
i n g  system. The base  year  o f  March 3 ,  1982 t o  March 
3 .  1983 was used t o  de te rmine  sav ings .  Equat ing 
b i l l i n g s  t o  t h i s  p e r i o d  was made t o  s e c u r e  a  
founda t ion  f o r  f u t u r e  measurement and s u c c e s s i v e  
t r e n d  logging  ( s e e  eq. I ) .  

l ~ n e r g y  Management System (EMS) - A micro- 
p rocessor  based c e n t r a l  c o n t r o l l e r  t h a t  a c c e p t s  
bo th  l o c a l  and remote i n p u t s ,  ana log  o r  d i g i t a l .  
e v a l u a t e s  t h e s e  i n p u t s  and prov ides  t h e  d e s i r e d  
ou tpu t  func t ions  t o  energy consuming loads.  
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eMS CONTROL STRATEGIES OF LOADS 

The EMS c o n t r o l s  an a r r a y  of  energy consuming 
l o a d s .  By s c h e d u l i n g  t h e s e  l o a d s  t o  f u l f i l l  t h e  
needs of t h e  f a c i l i t y  w h i l e  a t  t h e  same t ime  reduce  
energy usage,  a s u c c e s s f u l  energy management i n v e s t -  
ment was o b t a i v e d .  The EMS c o n t r o l s  a l l  l i g h t i n g ,  
t h e  two HVAC u n i t s ,  f o r k l i f t  b a t t e r y  c h a r g e r s ,  photo- 
s t a t i c  c o p i e r s ,  a n  a i r  compressor ,  c i r c u l a t i n g  and 
exhaust  t a n s ,  u n i t  h e a t e r s ,  t h e  ho twa te r  h e a t e r s  and 
t h e  M.G. p a n e l .  

The l i g h t i n g  c o n s i s t s  of  o f f i c e ,  o u t s i d e  and 
warehouse l i g h t i n g .  P r i o r  t o  t h e  EMS i n s t a l l a t i o n ,  
o f f i c e  l i g h t s  were tu rned  ON and OFF by anyone when- 
ever  l i g h t s  were  needed. O u t s i d e  l i g h t s  were  p laced  
on a  t ime c l o c k  t o  b e  ON d u r i n g  dusk-to-dawn hours .  
Warehouse l i g h t i n g  was a l lowed t o  r u n  s t a r t i n g  when 
t h e  f i r s t  employee a r r i v e d  on Monday mornings and 
turned OFF when t h e  l a s t  pe r son  l e f t  on F r i d a y  n i g h t s .  
Many t imes   light^ were l e f t  on th roughout  t h e  f a c i l -  
i t y .  Once t h e  EMS was i n s t a l l e d ,  t h e  H.P.S. o u t s i d e  
l i g h t s  were placed on a  t ime  s c h e d u l e  parameter  a l o n g  
w i t h  a  p h o t o c e l l  sensor  i n p u t ,  t o  s e n s e  t h e  ambient  
l i g h t  l e v e l  of t h e  morning and evening sun.  During 
p e r i o d s  of s u f f i c i e n t  l i g h t ,  t h e  p h o t o c e l l  d i s a b l e s  
t h e  o u t s i d e  l i g h t i n g .  The o f f i c e  l i g h t i n g  was p laced  
on a  s t r i c t  t ime s c h e d u l e  w i t h  timed o v e r r i d e s  f o r  
employees t o  u t i l i z e  d u r i n g  o v e r t i m e  hours .  Back 
o f f i c e s  were scheduled ON 73 hours  a  week, OFF Sundays 
and h o l i d a y s ,  w h i l e  f r o n t  o f f i c e s  were scheduled ON 
50 hours  a  week and OFF weekends and h o l i d a y s .  The 
warehouse l i g h t s  a r e  400 W H.P.S., Two p h o t o c e l l s  
a r e  l o c a t e d  i n  t h e  warehouse t o  s e n s e  ambient l i g h t  
s h i n i n g  down from t h e  Hi-bay s k y l i g h t s .  Whenever 
l i g h t  l e v e l s  a r e  s u f f i c i e n t ,  f o r t y  p e r c e n t  o f  t h e  
warehouse l i g h t s  a r e  c u t  o f f  a l o n g  w i t h  t ruckdock  
l i g h t i n g .  Timed o v e r r i d e s  a r e  l o c a t e d  a t  each 
e n t r a n c e  t o  t h e  warehouse t o  e n a b l e  l i g h t i n g  where 
i t  is needed, whether a t  t h e  r a i l d o c k s ,  t h e  t r u c k -  
docke, n i g h t  l i g h t i n g  o r  over t ime  l i g h t i n g .  Time 
s c h e d u l e s  c a l l  f o r  l i g h t s  t o  b e  OFF a t  3:45 p.m. and 
back ON a t  10:30 p.m. f o r  t h e  l a s t  s h i f t .  F r i d a y s  
have no n i g h t  schedu l ing .  

There  a r e  e i g h t e e n  b a t t e t y c h a r g e r s  and t h r e e  
c a r t  c h a r g e r s  t h a t  were  a l lowed t o  b e  charged a t  
2:30 p.m. d a i l y ,  b e f o r e  t h e  EMS i n s t a l l a t i o n .  T h i s  
allowed 104 kw t o  be  brought  o n - l i n e  i n  t h e  midd le  of  
t h e  day,  t h e  h i g h  demand per iod!  C o n t r o l  s t r a t e g i e s  
f o r  t h e s e  c h a r g e r s  now a l l o w  them t o  be  plugged i n  a t  
t h e  end of t h e  f i r s t  s h i f t  h u t  n o t  be  energ ized  u n t i l  
a l l  of  t h e  l i g h t s  and t h e  back HVAC system a r e  sche-  
du led  OFF by t h e  EMS; then  t h e s e  l o a d s  a r e  s t a g g e r e d  
ON s t a r t i n g  a t  4:00 p.m. and scheduled t o  have a f u l l  
cha rge  by t h e  morning s h i f t .  When o v e r t i m e  h o u r s  a r e  
incur red  by t h e  d i s t r i b u t i o n  c e n t e r ,  t h e  c h a r g e r s  g r e  
governed by a  demand l i m i t i n g  f u n c t i o n  of  t h e  E M S . ~  
Th i s  demand l i m i t i n g  f u n c t i o n  a l s o  p l a c e s  t h e  h o t  
wa te r  h e a t e r s ,  t h e  p h o t o c e l l  c o n t r o l l e d  warehouse 
l i g h t s ,  t h e  exhaust  f a n s ,  t h e  back o f f i c e  HVAC and t h e  
a i r  compressor on t h i s  c o n t r o l  s t r a t e g y .  

The two e l e c t r i c  HVAC u n i t s  a t  t h e  d i s t r i b u t i o n  
c e n t e r  p rov ide  c l i m a t i c  comfort  f o r  t h e  f r o n t  and t h e  
warehouse o f f i c e s .  P a s t  c o n t r o l  of  t h e s e  l o a d s  was 
performed by a  the rmos ta t  on ly .  The EMS i s  c o n t r o l l i n g  
bo th  t h e s e  u n i t s  by a  t i m e  s c h e d u l e  w i t h  t h e  a l low-  
ances  f o r  a  n i g h t  s e t b a c k / s e t u p  and a n  advance s t a r t  
f e a t u r e .  A f t e r  hours  on weekdays, t h e  HVAC sys tems  

L ~ e m a n d  l i m i t i n g  is a  c o n t r o l  s t r a t e g y  t h a t  
de -energ izes  a n  energy load  f o r  a  determined t ime  
pe r iod  when t h e  kw demand r e a c h e s  a  preprogrammed s e t -  
p o i n t ,  the reby  c u r b i n g  h i g h  demand u t i l i z a t i o n .  

a r e  a l lowed t c ~  b e  s e t b a c k  t o  85.F i n  t h e  summer and 
65" F  i n  t h e  w i n t e r .  The advance start  f e a t u r e  a l l o w s  
f o r  a  compari:ion o f  i n s i d e  and o u t s i d e  zone tempera- 
t u r e s .  Through a n  a l g o r i t h m ,  t h e  EMS c a l c u l a t e s  t h e  
amount of  p r e s t a r t  t ime  t h a t  is  needed i n  o r d e r  t o  
have i n s i d e  zone t e m p e r a t u r e s  a t  7 7 0  F i n  t h e  summer 
and 700 F i n  r h e  w i n t e r  by scheduled s t a r t  t i m e .  Time 
s c h e d u l i n g  c a l l s  f o r  t h e  f r o n t  o f f i c e  t o  s t a r t  a t  
7:00 a.m. and s t o p  a t  5:00 p.m. on  weekdays. Weekends 
and h o l i d a y s  a r e  scheduled OFF; u n l e s s  a timed over-  
r i d e  s w i t c h ,  programmed f o r  two h o u r s ,  is enahled by 
an employee. The back o f f i c e  HVAC u n i t  c a l l s  f o r  a  
6:00 a.m. t o  5:OOp.m. t ime  s c h e d u l e  on weekdays and a  
5:00 a.m. t o  3:45 p.m. Sa tu rday  schedu le .  Sundays and 
h o l i d a y s  a r e  scheduled OFF, t h e r e  is  a l s o  a one hour 
programmed o v e r r i d e  a v a i l a b l e  f o r  warehouse employees. 

The u n i t  h e a t e r s  f o r  t h e  warehouse a r e a  were 
a l lowed t o  r u n  c o n s t a n t l y  b e f o r e  t h e  EMS c o n t r o l .  
A f t e r  t h e  EMS i n s t a l l a t i o n ,  t h e  h e a t e r s  were  p laced  on 
a  normal o p e r a t i n g  t i m e  s c h e d u l e  and a r e  n o t  a l lowed 
t o  o p e r a t e  u n t i l  t h e  o u t s i d e  zone t e m p e r a t u r e  is 
under  50° F. 

The p h o t o s t a t i c  c o g l e r s  a r e  used f i r s t  t h i n g  when 
t h e  r a i l d o c k  foreman a r r i v e s  i n  t h e  morning. Before  
t h e  EMS i n s t a l l a t i o n ,  t h e  c o p i e r s  were  a l lowed t o  run 
c o n t i n u o u s l y .  S i n c e  t h e  i n s t a l l a t i o n  o f  t h e  EMS, t h e  
c o p i e r s  a r e  s,hut OFF a t  t h e  end o f  t h e  d a y  a t  5:00 p.m. 
and enabled ON f o r  t h e  5:30 a.m. foreman a r r i v a l .  
During weekends and h o l i d a y s ,  t h e  c o p i e r s  a r e  scheduled 
OFF. 

The a i r  compressor  a t  t h e  d i s t r i b u t i o n  c e n t e r  i s  
used t o  r u n  packaging t o o l s  f o r  sh ipments .  I n  t h e  
p a s t ,  con t ro l .  w a s  performed by t h e  p r e s s u r e  of  t h e  
compressor t a n k .  By a l l o w i n g  t h e  EMS t o  c o n t r o l  t h e  
compressor ,  b o t h  a  time and a p r e s s u r e  pa ramete r  must 
b e  met befort:  t h e  compressor  i s  enab led .  Time schedule:  
of  10:15 p.m. ON on  Sunday and 3:45 p.m. OFF on  Monday 
p l u s  a 10 :30  p.m. t o  3:45 p.:n. weekday s c h e d u l e  h a s  
a l lowed t h e  compressor  t o  o p e r a t e  w i t h o u t  h i n d e r i n g  
o p e r a t i o n s .  

The f i v e  e l e c t r i c  h o t  wa te r  h e a t e r s  t h a t  s e r v e  
t h e  f a c i l i t y  were  a l lowed t o  r u n  24 hours  every  day  
b e f o r e  be ing  c o n t r o l l e d  by t h e  EMS. The h o t  wa te r  
usage  is  used p r i m a r i l y  f o r  c l e a n  up a t  t h e  d a y s  end. 
S i n c e  i n s t a l l i n g  t h e  EMS, a  t i m e  parameter  and a  
demand l i m i t  Lng f u n c t i o n  a r e  employed t o  c u t  energy 
usage .  The weekday s c h e d u l i n g  c a l l s  f o r  a n  ON t i m e  
from 4:00 a.m. t o  3:30 p.m. t o  p r o v i d e  t h e  h o t  w a t e r  
needs  of  t h e  f a c i l i t y .  

With t h e  c o n t r o l  s t r a t e g i e s  t h a t  were  mentioned 
above,  t h e  d i s t r i b u t i o n  c e n t e r  was a b l e  t o  c u t  kwh 
consumption by 31%. By moni to r ing  t h e  EMS remote ly  
from i t s  o f f i c e ,  C  & F Engineer ing  was a b l e  t o  " f i n e  
tune" t h e  system t o  f u r t h e r  enhance r e a l i z e d  s a v i n g s .  
Moni to r ing ,  v i a  a  d e d i c a t e d  t e l e p h o n e  l i n e ,  d a t a  such  
a s  scheduled and a c t u a l  ON t i m e s  f o r  l o a d s ,  h o u r l y  kw 
and zone t e m p e r a t u r e s  provided t h e  needed i n f o r m a t i o n  
t o  r e s c h e d u l e  o p e r a t i n g  t i m e s  of  energy l o a d s  and i t s  
t e m p e r a t u r e  pa ramete r s .  Sav ings  c l imaxed w i t h  t h e  
added s h i f t  t h a t  was i n t r o d u c e d  i n  t h e  w i n t e r .  T h i s  
added s h i f t  meant t h a t  warehouse l i g h t s ( 4 0 0  W H.P.S) 
were t o  run  l o n g e r .  Even w i t h  t h i s  added s h i f t ,  a  
t o t a l  o f  o v e r  $17,000.00 was r e a l i z e d .  

ENERGY SAVINGS 

The energy s a v i n g s  r e a l i z e d  by The Quaker O a t s  
Company was 271,073 kwh and 1058 kw. These s a v i n g s  
a r e  provided f r o m a b a s e  yea r  From March 3 ,  1982 t o  
March 3 ,  19e3. Adjustments  t o  t h e  e l e c t r i c a l  b i l l i n g s  
a r e  made o n l y  t o  c o r r e c t  t h e  number of d a y s  of  usage  
under  a  b i l l i n g  p e r i o d .  Ac tua l  d o l l a r  amounts were  
c a l c u l a t e d  ~ c c o r d i n g  t o  t h e  a c c o u n t i n g  method used by 
t h e  e l e c t r i c  company ( see  s a v i n g s  c a l . c u l n t i n n  examp Le) . 
No o t h e r  a d j u s t m e n t s  were  made. Even though such  
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v a r i a b l e s  a s  c l i m a t e  and o p e r a t i o n a l  changes Dccurrec 
from t h e  base per iod ,  and i t  is  r e a l i z e d  t h a t  t h e s e  
c l m g c s  do a f f e c t  energy usage,  t h e  a t t r i b u t e d  energ! 
, . ~ f l i v 9 ~ i n n  r.,,-..mld h -..- *- L- . --a*..  - - - . - - -I  

t h e o r i e s .  I t  was t h e r  
d a t a  can be documented 
t i o n  f a c t o r s  would be 

2 5 0 0 0  = 1 . 5  INVESTMENT = SIMPLE PAYBACK = 17:600 
SAVINGS 

t 
- L A - - I - L * Y . .  W Y U A L U  IICIVS LV ue r a ~ l l n a ~ r u  U P A I I ~  O S V S L ~ L  When subsequent  s a v i n g s  a r e  c a l c u l a t e d  and logged,  

e f o r e f e l t  t h a t  u n t i l  f u r t h e r  a more p r e c i s e  means of  s a v i n g s  d e t e r m i n a t i o n  w i l l  be  
and logged,  no f u r t h e r  c o r r e c -  approached. F a c t o r s  t h a t  c a u s e  t h e  energy b i l l i n g s  t o  

used . v a r y  and a  f i n a n c i a l  t o o l  t h a t  w i l l  accep t  h i s t o r i c a l  

SAVlNGS SUMMARY OF THE QUAKER OATS COMPANY 

MONTH 

May 
June 
J u l y  
Aug . 
Sept .  
Oct . 
Fiov . 
Oec . 
Jan. 
Feb . 
Mar. 
Apr . 
T o t a l s  

MONTH 

Ma Y 
June 
J u l y  
Aug . 
Sept  . 
Oct . 
Nov . 
Dec . 
Jan.  
Feb. 
Mar. 
Apr . 
T o t a l s  

BASE NEW 
KW KW 
221 152 
235 152 
263 166 
256 152 
276 152 
263 152 
235 138 
235 138 
228 159 
235 159 
235 159 
221 166 

BASE 
KWH 

74880 
77952 
85248 
70272 
81408 
82176 
70272 
69120 
74 112 
64128 
63744 
73728 

NEW 
KWH 

50892 
41088 
49152 
48768 
55680 
53376 
44903 
49561 
66005 
59179 
50304 
47059 

SAVINGS SAVINGS SAVINGS $ 
KW KWH 
69 23988 $1,381.89 
8 3  36864 2,125.48 
9  7  36096 2,489.29 

104 21504 1,604.28 
124 25728 1,704.28 
111 28800 1,789.87 

97 25369 1,570.78 
9  7  19559 1,378.99 
69 8107 679.86 
7  6  4949 545.11 
7  6  13440 1,031.68 
5 5  26669 1,367.40 

d a t a  a c c u r a t e l y  t o  a c h i e v e  a l i f e - c y c l e  c o s t  a n a l y s i s  
a r e  needed t o  fo l low up t h i s  i n i t i a l  document. 

EMS INSTALLATION 

The EMS u s e s  a  microprocessor  based system t h a t  
u t i l i z e s  bo th  hard w i r i n g  and a  l i n e  c a r r i e r  communica- 
t i o n  system t o  c o n t r o l  t h e  l o a d s  i n  t h e  f a c i l i t y .  The 
l i n e  c a r r i e r  system o p e r a t e s  wi th  t h e  o u t p u t  from t h e  
c e n t r a l  c o n t r o l l e r .  T h i s  o u t p u t  s i g n a l ,  ON o r  OFF, is 
converted i n t o  a  d i g i t a l l y  modulated h igh  frequency code 
by means of a command c o n v e r t e r .  The high frequency 
s i g n a l  is t h e n  a m p l i f i e d  and superimposed on e x i s t i n g  
AC wi r ing  by means of a command t r a n s m i t t e r .  Located 
a t  each load is  a  r e c e i v e r  w i t h  a  r e l a y .  The r e c e i v e r  
is addressed by a  12 p o s i t i o n  d i p s w i t c h  t h a t  codes  i n  
t h e  d e s i r e d  c o n t r o l  number f o r  t h e  load.  Each r e c e i v e r  
h a s  a  9  b i t  a c c e s s  code,  a n  o v e r r i d e  s w i t c h ,  an ON/OFF 
s t a r t  swi tch  and a  b i t  f o r  t h e  load  t o  t a k e  a n  ON a c t i o n  
i f  t h e  s i g n a l  i s  ever  l o s t .  A l l  l o a d s  numbered g r e a t e r  
than  s i x t e e n  a r e  c o n t r o l l e d  by t h e  l i n e  c a r r i e r  system. 

Cur ren t  t r a n s f o r m e r s  t a k e  r e a d i n g e  from t h e  incom- 
ing power l i n e s  and t r a n s m i t  t h e  d a t a  t o  a wat t  t r a n s -  
d u c e r ,  where i t  is f e d  i n t o  t h e  c e n t r a l  c o n t r o l l e r .  The 
kw being drawn by t h e  f a c i l i t y  is  held i n  memory f o r  
d a t a  s t o r a g e  and f o r  any l i m i t i n g  f u n c t i o n  t h a t  i s  pro- 
grammed, when t h e  kw s e t p o i n t  is reached.  

Data p o l l i n g  may o r i g i n a t e  from a  v i d e o  d i s p l a y  
u n i t  o r  a remote computer. A d e d i c a t e d  te lephone  l i n e  
w i t h  a n  answer o n l y  modem i a  used t o  a c c e s s  t h e  c e n t r a l  
c o n t r o l l e r .  Unwanted a c c e s s  t o  t h e  c o n t r o l l e r  is  pre- 
vented by passwords i f  accessed  remote ly  o r  by t h e  u s e  
of a programming key swi tch  i f  a t  t h e  u n i t .  

CONCLUSION 

Presen ted  a re  documented f a c t s  on t h e  r e s u l t a n t  
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EQUATIONS 

Eq . 1 )  November B i l l i n g  Comparison 

Base 

1983 

48,000 kwh 29 
31  days 

Base 

9/30/82 - 10/29/82 29 Days 
B i l l e d  kw - 235 kw 

70,272 kwh 

9/30/83 - 10/31/83 3 1  Days 
B i l l e d  kw - 138 kw 

48,000 kwh 

days = 44,903 kwh 

3,097 kwh added t o  
December b i l l  

70.272 kwh 
1983 -44;903 kwh 

Savings 25,369 kwh 

S A V ~ N G S  CALCULATIONS EXAMPLE 

Base 
Adj .  1983 

Savings 

November B i l l i n g  

kw kwh 
235 70,272 
138 44,903 - 

97 kw 25,369 kwh 

19,400 kwh 
x $.0233/kwh 

$452.02 

3) 25,369 kwh 4 )  25,369 kwh 
-19,400 kwh x $.026439/kwh 

5,969 kwh $670.73 
x $.005/kwh 

$ Savings $1,495.98 
Tax 74.80 

T o t a l  $1,570.78 

Bas i s  : 
- Dallaa Power & L i g h t ,  Rate  Schedule G 

Demand Charge: 
$3.54 n e t ,  per  kw f o r  a l l  
kw i n  excess  of 5  kw 

Energy Charge: 
2 . 3 3 ~  n e t ,  p e r  kwh f o r  t h e  
next  7100 p l u s  
200 kwh per  kw of demand 

- 

BOOKS 

Fuel  Cost Charge: 
Ca lcu la ted  i n  accordance 
w i t h  Schedule FC. 
Nov. $.026439/kwh 

Tax Rate of f i v e  percen t  

Kwh/day adjustment  t o  a l low f o r  29 days 
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