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ABSTRACT 

The State o f  Texas i s  probably the l a r g e s t  
u t i l i t y  consumer i n  Texas. Each year, more than 130 
separate agencies purchase some form o f  energy 
( e l e c t r i c i t y ,  na tu ra l  gas, steam, and ho t  o r  c h i l l e d  
water). Annual energy b i l l s  f o r  s t a t e  agencies 
range from a few hundred d o l l a r s  t o  over $20 
m i l l i o n ,  and the  t o t a l  f o r  a l l  agencies i s  c u r r e n t l y  
near $200 m i l  1 ion. To keep pace w i t h  the  t rend  o f  
energy consumption i n  s t a t e  f a c i  1 i t i e s ,  the 
Governor's Energy Management Center (GEMC) requests 
agencies t o  ma i l  i n  energy cost and consumption 
repor ts  semiannually. This method o f  energy 
consumption r e p o r t i n g  i s  prov ing inadequate, so the  
GEMC i s  i n v e s t i g a t i n g  the use o f  computerized 
r e p o r t i n g  t o  ob ta in  t h i s  data from s t a t e  
f a c i l i t i e s .  S i m i l a r l y ,  as energy r e t r o f i t  p r o j e c t s  
a t  s t a t e  f a c i l i t i e s  become funded, remote moni tor ing 
devices t o  t rack  and document actual  energy savings 
are being considered. A p i l o t  p r o j e c t  i s  underway 
i n  conjunct ion w i t h  a cogeneration f e a s i b i l i t y  study 
a t  Aust in  State Hosp i ta l  i n  Aust in, Texas. This 
paper w i l l  discuss past, present and f u t u r e  methods 
of energy data c o l l e c t i o n  f o r  s t a t e  agencies, and 
the proposed method o f  moni tor ing r e t r o f i t  p ro jec ts .  

INTRODUCTION 

When assessing energy management, the  most 
important in fo rmat i  on i s  cost and consumption data 
f o r  consumed energy, both h i s t o r i c a l  and current .  
Review o f  t h i s  in fo rmat ion  i s  the  f i r s t  s tep i n  an 
energy audi t .  Successful energy management programs 
inc lude a system t o  r e g u l a r l y  review and account f o r  
energy consumption. The measure o f  success f o r  
energy management i s  almost always shown through 
energy consumption trends. So, j u s t  as the  "bottom 
l i n e "  i n  business i s  the  amount o f  p r o f i t  generated, 
the "bottom l i n e "  i n  energy management i s  the  amount 
o f  energy consumed and i t s  cost.  

The State o f  Texas owns more than 11,700 
bui ld ings,  w i t h  more than 145 m i l l i o n  gross square 
f e e t  o f  b u i l d i n g  space (1). As shown i n  F igure 1, 
annual energy costs f o r  the s t a t e  have increased 
from $34 m i l l i o n  i n  1973 t o  a h igh  o f  almost $254 
m i l l i o n  i n  1984 (2).  The s t a t e ' s  energy costs are 
c u r r e n t l y  running around $200 m i l l i o n  annual ly.  
This drop s ince 1984 i s  a t t r i b u t a b l e  mainly t o  the  
decrease i n  t h e  cost  o f  f o s s i l  fue ls ,  due t o  the  
world petroleum surplus. Because o f  the l a r g e  
volume o f  energy purchased by the state, i t  I s  very 
important t h a t  the s t a t e  malnta in  records on i t s  
cost and consumption. 

EARLY EFFORTS 

1 9 7 3  TO 1 9 7 6  

L i k e  the r e s t  o f  the nat ion, the  State o f  Texas 

began i t s  energy conservat ion e f f o r t s  I n  1973 t o  
counteract the r i s i n g  cost o f  energy. That year, 
t o  monitor the progress o f  the s t a t e ' s  energy 
conservat ion e f f o r t ,  Governor Dolph Br iscoe 
i n s t r u c t e d  s t a t e  agencies and u n i v e r s i t i e s  t o  
i n i t i a t e  energy conservat ion programs and t o  r e p o r t  
t h e i r  energy consumption t o  the  Governor's Energy 
Advisory Counci l  (GEAC). Beginning i n  1974, the 
Texas Energy Report, publ ished monthly by GEAC, 
began r e p o r t i n g  energy consumption f o r  the 
f i f t y - e i g h t  l a r g e s t  energy consumers among s t a t e  
agencies and u n i v e r s i t i e s .  The r e p o r t  compared 
consumption f o r  the most recent  calendar year 
quar ter  w i t h  the corresponding quar te r  f o r  t h e  1973 
base year. Pub l i ca t ion  of . these r e p o r t s  cont inued 
u n t i l  Ju ly  1977, when the  Texas Energy Report was 
discontinued. The l a s t  r e p o r t  covered the  f o u r t h  
quar ter  o f  calendar year 1976. The author does no t  
know i f  energy data were c o l l e c t e d  a f t e r  1976. 

These e a r l y  energy consumption repor ts  by t h e  
agencies and u n i v e r s i t i e s  showed on ly  gross energy 
consumption. No f igu res  on occupied square footage 
were reported. While t h i s  consumption in fo rmat ion  
was usefu l ,  i t  alone could n o t  be used t o  show 
changes i n  e f f i c i e n c y  o f  energy use by the s tate.  
Recognizing t h i s ,  GEAC i n  1976 c o l l e c t e d  the  
a d d i t i o n a l  in format ion,  namely occupied square 
footage, needed t o  show changes i n  consumption 
e f f i c i e n c y .  I n  January 1977, GEAC prepared a 
repor t ,  S ta te  Government Energy Consumpt I o n  1973 t o  
1975, which f o r  t h e  f i r s t  t ime presented s t a t e  
energy consumption f i g u r e s  based on an Energy 
U t i l i z a t i o n  Index, s ta ted  i n  terms o f  BTU's per 
square foot .  

A new i n i t i a t i v e  was begun i n  1984 t o  again 
c o l l e c t  energy cost and consumption da ta  from the  
top  energy consuming s t a t e  agencies. This  task was 
undertaken by what i s  now the  Governor's Energy 
Management Center (GEMC) (then, the Energy 
E f f l c i e n c y  D i v i s i o n  o f  the  Pub l i c  U t i l l t y  
Comnlssion). Using expenditure repor ts  from the  
Comptro l ler 's  Of f i ce ,  the t o p  s i x t y  energy 
consuming agencies, represent ing over n i n e t y  
percent o f  the  s t a t e ' s  t o t a l  energy expenditures 
f o r  f i s c a l  year 1987, were i d e n t i f i e d .  Budget 
o f f i c e r s  a t  these s i x t y  agencles were contacted and 
asked t o  v o l u n t a r i l y  submit monthly energy data and 
agency square footage f o r  f i s c a l  years 1981-1983. 
Thereafter,  they were again contacted semiannually 
t o  submit these monthly data f o r  the  prev ious s i x  
months and t o  update t h e i r  square footage. The 
data were c o l l e c t e d  on blank forms (F igure 2)  sent 
t o  each agency contact  and re tu rned  t o  the GEMC. 
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Figure 1. Annual Energy Expenditures 
Slab of Tmara 
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The primary i n t e r e s t  a t  t h a t  p o i n t  was actual  
s t a t e  expenditures f o r  energy. A l l  u n i v e r s i t i e s  and 
a few agencies have square footage devoted t o  
" a u x i l i a r y  enterprises," such as dormi tor ies,  
cafeter ias,  bookstores, museums, etc .  U t i l i t i e s  f o r  
a u x i l i a r y  en te rp r i se  space t y p i c a l l y  are funded 
through fees or other generated income. To 
accurate ly  r e f l e c t  ac tua l  s t a t e  expenditures, the 
agencies were asked t o  back out  the square footage 
devoted t o  a u x i l i a r y  enterpr ises and the cost o f  
energy f o r  these areas. 

The data c o l l e c t e d  dur ing  t h i s  per iod  were 
computerized and used t o  i n d i c a t e  consumption trends 
f o r  each agency. Since the  e f f o r t  was voluntary, 
data f o r  some agencies are incomplete. E f f o r t s  have 
been made t o  make the  data as complete as possible, 
r e t r o a c t i v e l y  through 1981. When avai lab le.  agency 
data f o r  1981 are used as the base year. Otherwise, 
1984 i s  the base year. Agencies are n o t  compared 
against each other ,  due t o  d i f fe rences  i n  
operations, locat ions,  and funct ions.  Instead, 
agency performance i s  judged by the consumption 
trend. 

CURRENT COLLECTIN EFFORTS 

The S ta te  Agencies Department o f  GEMC i s  
responsible f o r  p rov id ing  energy management 
assistance t o  Texas s t a t e  agencies. Along w i t h  t h i s  
r e s p o n s i b i l i t y ,  the GEMC i s  s t a t u t o r i l y  requ i red  t o  
obta in semiannually from each s t a t e  agency 
in format ion r e l a t i n g  t o  the  cost  o f  heat ing and 
cool ing bu i ld ings  owned by the s ta te ,  e f f e c t i v e  
f i s c a l  year 1988 (5 ) .  This requ i red  c o l l e c t i o n  i s  
bas ica l l y  a cont inuat ion o f  the previous vo luntary 
e f f o r t .  However, instead o f  on ly  s i x t y  agencies, 
data now must be co l lec ted  from a l l  s t a t e  agencies 
t h a t  pay f o r  energy. For f i s c a l  year 1987, 
expenditure repor ts  from the Comptro l ler 's  O f f i c e  
show 133 agencies and u n i v e r s i t i e s  paying some form 
o f  energy u t i l i t y .  

The data w i l l  be co l lected,  as before, on forms 
sent t o  each agency f o r  completion and returned t o  
the GEMC. Forms wi  11 request monthly consumption 
and cost f i gu res  f o r  each f a c i l i t y .  A u x i l i a r y  
en te rp r i se  space no longer w i l l  be excluded. 
Instead, agencles w i l l  be asked t o  prov ide an 
estimate o f  square footage occupied by a u x i l i a r y  
enterprises. When returned by the agencies, the 
data w i l l  be computerized, reviewed f o r  poss ib le  
errors, and corrected as required. The computerized 
data then w i l l  be used t o  determine monthly 
consumption trends. The i n t e n t i o n  i s  t o  send each 
agency a sumar ized r e p o r t  o f  i t s  consumption 
patterns. 

I n  a d d i t i o n  t o  the  requ i red  semiannual 
co l lec t ion ,  the Governor has requested q u a r t e r l y  
repor ts  on energy consumption and costs f o r  the  top  
25 energy consuming s t a t e  agencies and 
u n i v e r s i t i e s .  These 25 agencies represent over 
f i f t y  percent o f  the s t a t e ' s  t o t a l  energy costs. 
The in format ion requested on a q u a r t e r l y  bas is  w i l l  
be the same as t h a t  co l lec ted  semiannually. 

FUTURE COLLECTION GOALS 

The GEMC c u r r e n t l y  i s  eva lua t ing  methods of 
ob ta in ing  energy data t o  meet f u t u r e  needs. Items 
which are being considered inc lude:  a b i l i t y  t o  
ob ta in  more accurate and up-to-date in fo rmat ion  
from f a c i l i t i e s ;  f a s t e r  GEMC response t o  developing 
needs; and reduced man-hour requirements f o r  both 
the  agencies and the GEMC. 

SHORT-TERM 

For the short-term, the need w i l l  be t o  
monitor and t rack  energy use f o r  energy cost 
reduc t ion  r e t r o f i t s  and demonstratlon p r o j e c t s  a t  
s t a t e  f a c i l i t i e s .  The Mechanical Engineering 
Department a t  Texas A&M U n i v e r s i t y  i s  under 
con t rac t  t o  a s s i s t  the GEMC w i t h  eva lua t ing  
p o t e n t i a l  mon i to r ing  systems t o  accomplish t h i s  
task. To date, vendor l i t e r a t u r e  has been 
reviewed; bu t  no p a r t i c u l a r  system has been 
selected, nor  have hardware demonstrations o r  t e s t s  
been conducted. 

Aust in  State Hospi ta l .  Negot ia t ions between 
the  GmC and the  Texas Department o f  Mental Health 
and Mental Retardat ion are i n  process regarding the 
i n s t a l l a t i o n  o f  a cogeneration demonstration 
p r o j e c t  a t  the  Aust in  State Hosp i ta l .  Funding f o r  
t h i s  p r o j e c t  would be obtained from federa l  grants  
administered by the GEMC. I f  negotiations are 
successful,  the  i n i t i a l  phase o f  t h i s  p r o j e c t  would 
be a f e a s i b i l i t y  study o f  the e x i s t i n g  cen t ra l  
p l a n t  and p o t e n t i a l  cogeneration con f igu ra t ions .  
The f e a s i b i l i t y  study would r e q u i r e  i n s t a l l a t i o n  o f  
metering devices on major equipment i n  the cen t ra l  
p l a n t  t o  e s t a b l i s h  e f f i c i e n c i e s  o f  e x i s t i n g  
equipment and operat ing load p r o f i l e s  f o r  the 
hosp i ta l .  I n  a d d i t i o n  t o  us ing t h e  meter ing 
i n s t a l l a t i o n  t o  gather data f o r  the study, the  GEMC 
a lso  plans t o  use t h i s  as a p i l o t  p r o j e c t  f o r  
remote mon i to r ing  and data acqu is i t i on .  By so 
doing, we hope t o  ga in  va luable i n s i g h t  i n t o  
p o t e n t i a l  problems which can be avoided when the 
system i s  expanded t o  statewide moni tor ing 
appl icat ions.  

LONG-TERM 

The long-term goal o f  the  GEMC f o r  energy data 
c o l l e c t i o n  from s t a t e  agencies i s  t o  
i n s t i t u t i o n a l i z e  the  p r a c t i c e  and make i t  a 
permanent func t ion  w i t h i n  s t a t e  government. One 
way t o  accomplish t h i s  i s  t o  extend the a p p l i c a t i o n  
o f  remote moni tor ing o f  r e t r o f i t s  and demonstration 
p r o j e c t s  t o  inc lude moni tor ing o f  incoming energy 
u t i l i t i e s  a t  s t a t e  f a c i l i t i e s .  While t h i s  a t  f i r s t  
sounds l i k e  the i d e a l  approach, s i g n i f i c a n t  
problems e x i s t .  F i r s t ,  meter ing equipment w i l l  
r e q u i r e  c a l i b r a t i o n  checks and p e r i o d l c  
maintenance. This  i s  n o t  a major problem f o r  a 
s i n g l e  s i t e ;  but  when extended t o  f a c i l l t i e s  across 
the s t a t e  i t ,  q u i c k l y  becomes an expensive 
proposi t ion.  I n  addi t ion,  f i r s t  costs would be 
tremendous. This approach i s  a lso  l i m i t e d  t o  
consumption only. U t i l i t y  cos t  da ta  s t i l l  must be 
repor ted by the agencies. 
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An a l t e r n a t i v e  approach favored by the GEMC i s  
t o  prov ide standard u t i l i t y  t rack ing  software t o  
each s t a t e  agency. The GEMC hopes t o  p rov ide  a 
package t h a t  w i l l  be a use fu l  energy management t o o l  
t o  he lp  each agency w i t h  i t s  p a r t i c u l a r  needs. With 
such a package, agencies w i l l  r e g u l a r l y  enter  the 
cos t  and consumption data i n t o  the  software. It i s  
then a simple matter o f  copying the data t o  d i s k  f o r  
m a i l i n g  o r  t r a n s m i t t i n g  v i a  modem t o  the GEMC. 
Numerous energy management sof tware packages a re  
avai lab le.  The GEMC has begun evaluat ion, i n  
a n t i c i p a t i o n  o f  s e l e c t i n g  one t o  d i s t r i b u t e  t o  a l l  
agenci as. 

The t ime frame f o r  meeting both shor t - term and 
long-term needs i s  b a s i c a l l y  the same. The 
d i f f e r e n c e  i s  t h a t  t h e  shor t - term moni tor ing w i l l  be 
used f o r  on ly  a few years u n t i l  the r e t r o f i t s  are 
completed, wh i le  the goal of the long-term da ta  
c o l l e c t i o n  e f f o r t  i s  t o  e s t a b l i s h  a permanent 
system. 

U n t i l  recen t l y ,  c o l l e c t i o n  o f  energy cost  and 
consumption data from a l l  s t a t e  agencies and 
u n i v e r s i t i e s  was n o t  a requirement. Previous 
e f f o r t s  were l i m i t e d  t o  the l a r g e s t  consumers. Data 
c o l l e c t i o n  e f f o r t s  i n  t h e  1970's were i n c m p l e t e ,  
i n i t i a l l y  c o l l e c t i n g  on ly  gross energy consumption 
f igu res .  The most recent  e f f o r t  from 1984 t o  1987 
was vo luntary f o r  the agencies and contains 
incomplete data. The cur ren t  requ i red  c o l l e c t i o n  o f  
the  Governor's Energy Management Center w i l l  c o l l e c t  
energy data from a l l  agencies and u n i v e r s i t i e s  
paying f o r  u t i l i t i e s .  It w i l l  be a manual 
c o l l e c t i o n  e f f o r t .  Forms w i l l  be sent t o  each 
agency f o r  completion and mai led back t o  the GEMC. 
Data w i l l  then be entered onto a personal computer 
f o r  use. I n  the fu tu re ,  the GEMC hopes t o  automate 
the  process, probably by p rov id ing  agencies w i t h  
energy management software on which consumption data 
w i l l  be entered. Data computerized by the  agencies 
can then be sent t o  the GEMC on magnetic medium or  
sent t o  the GEMC v i a  a modem. I n  addi t ion,  t h e  GEMC 
hopes t o  employ remote mon i to r ing  devices t o  t rack  
and document energy consumption and cost reduct ions 
a t  f a c i l i t y  r e t r o f i t s  statewide. 
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