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ABSTRACT 

The Small Comnunity Solar  Thermal Power Experiment (SCSE) has been planned t o  
t e s t  a small, developmental so l a r  thermal power p l a n t  i n  a srnall c o m u n i t y  
appl icat ion.  The base l ine  p l an  i s  t o  i n s t a l l  3 f i e l d  of pa rabo l i c  dishes w i t h  
d i z t r  ibuted generat i  on t o  p rov ide  1 MWe o f  experimeni a1 power. P a r t i c i p a t i o n  
by the s i t e  proposer i c  an i n t e g r a l  element o f  t he  experiment; t he  proposer 
w i l l  p rov ide a ten-acre s i t e ,  a connect ion t o  t he  e l e c t r i c a l  d i s t r i b u t i o n a l  
system serv ing the  small comnunity, and var ious services.  I n  a d d i t i o n  t o  t he  
pr imary p a r t i c i p a n t ,  s i t e  study e f f o r t s  may be purcued a t  :.s mzny as f i v e  
a l t e r n a t i v e  s i t es .  

I n  1980, 44 proposals f o r  s i t e  p a r t i c i p a t i o n  i n  the SCSE, represen t ing  24 
s ta tss ,  were received by t he  U.S. Department of Energy (DOE). The ex ten t  and 
q u a l i t y  o f  the responses prov ide a great  deal o f  encouragement regard ing  
pub l i c  i n t e r e s t  i n  a l t e r n a t i v e  energy i n  general and p a r t i c u l a r l y  i . 1  t h i s  
so la r  thermal experiment. The 44 proposals represented a wide v a r i e t j  of 
p o t e n t i a l  s i t e  p a r t i c i p a n t s  w i t h  respect t o  s ize,  type o f  community, u t i l i t y  
cha rac te r i s t i c s  and geographic d i s t r i b u t i o n .  F ~ l l o w i n g  evaluat ion,  N E  
selected s i x  geographical l y - d i  spersed s i t e  f i n a l  i s t s  and completed f u r t h e r  
eva luat ion of s i t e s  i n  mid-1980. S i t e  se l ec t i on  by DOE has been delayed 
pending programmatic cons iderat ions.  

SITE PART1 CIPATION PLANS 

App l i ca t ion  experiments of pa rabo l i c  d i s h  , ~ ; a r  t;hermal systems are intended 
t o  p r ~ v i d e  in fo rmat ion  on the operat ion o f  these experimental systems i n  a 
r e a l i s t i c  f i e l d  environment. The SCSE has the o b j e c t i v e  demonstrating the  
i n t e r a c t i o n  c ~ f  the experiment w i t h  the small community and i t s  u t i l i t y  as w e l l  
as on the technology i t s e l f .  S i t e  p a r t i c i p a t i o n ,  then, i s  an important aspect 
o f  the experiment, and the s ' t ?  j a r t i c i p a n t  w i l l  be a par tner  i n  t h e  
experiment. 

The gener.11 base l ine  c h a r a c t e r i s t i c s  o f  the experiment are f o r  a ! MWe p lan t ,  
cons is t ing  o f  approximately 55 parabol i c  d i sh  c o l  l e c to r s ,  each approximately 
12 meters i n  diameter w i t h  power conversion occu r r i ng  a t  the  f oca l  p o i n t  o f  
each dish.  The combined, r e c t i f i e d  panel f rom these generators i s  i n v e r t e d  
and transformed a t  the exper iment lu t i  1 i t y  in te r face .  'The techn ica l  aspects o f  
the SCSE are described i n  another conference paper and w i l l  no t  be repeated 
here. 

The experiment w i l l  be loca ted  i n  a d i s t i n c t  m a i l  comnunity, p re fe rab l y  one 
which has a peak e l e c t r i c  load less than 20 MWe. Tbe s i t e  p a r t i c i 9 a n t  must 
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represent the  comiuni ty  i t s e l f  as w e l l  as t he  owner of t he  l o c a l  e l e c t r i c a l  
d i s t r i b u t i o n a l  network. 

The s i t e  p a r t i c i p a n t  as a c o o p e r a t ~ v e  par tner  w i  11 p rov ide  support  i nc lud ing :  

1. A s u i t a b l e  10-acre s i t e  w i t h  appropr ia te  zoning and permi ts  f o r  
experimental p l a n t  a c t i v i t i e s .  

2. Access roads and u t i l i t y  se rv ice  t o  t h e  s i t e ,  

3. An e l e c t r i c a i  i n t e r f a c e  t o  the  p a r t i c i p a n t ' s  d i s t r i b u t i o n a l  network. 

4. Various data, maintenance, and opera t iona l  support  serv ices.  

The s o l e c t i o n  o f  the s i t e  p a r t i c i p a n t  i s  based on: 

Comnuni t y  cha rac te r i za t i on  and support  

I n s o l a t i o n  resource 

Need f o r  so l a r  energy 

U t i l i t y  i n t e r f a c e  and generat ion experience 

S i t e  and permi t  acau is i  t i o n  

S i t e  su i  t a b i l  i t y  

S i t e  development c h a r a c t e r i s t i c s  

Environmental impact 

Extent  of p a r t i c i p a t i o n  

Organ i z a t  i on and management 

The basel ine p lan  c a l l e d  f o r  s i t e  p a r t i c i p a t i o n  t o  begin  i n  J u l y  1980 w i t h  
const i -uc t ion ac t  ' v i  t i e s  beginn ing i n  October 1981 and exper imental  ope ra t i on  
comencing i n  A p r i i  1983. Due t o  programmatic cons iderat ion,  t h i s  schedule ;s 
now delayed a t  l e a s t  one year. S i x  o f  t h e  44 s i t c  p a r t i c i p a t i a n  proposers 
have bezn se lected by the DOE as s i t e  f i n a l i s t s .  One of these f i n a l i s t s  w i l l  
be desianated f o r  the  pr ime s i t e .  Up t o  f i v e  o f  the  remaining s i t e s  may be 
designated f o r  study a c t i v i t i e s  which w i l l  involve,  among other  th ings, t h e  
d e p l o y m l t  of f i e l d  data systems. The purpose of these systems i s  t o  assess 
t he  site-spec if i c  i n s o l a t i o n  and system performance-related weather 
cha rac te r i s t i c s .  These data w i l l  be used t o  examine a number o f  environmental 
va r iab ies  t h a t  d i r e c t l y  impact p l a n t  operat ion.  Tne i n s o l a t i o n  data w i l l  
enable system designers t o  charac te r i ze  t h e  so la r  resource o f  each s i t e  and t o  
examine the frequency and e f f ec t  o f  power dropouts due t o  c loud ing.  Used i n  
con junct ion w i t h  temperature data, est imates of system performance can a1 so be 
der ived. The wind speed data can a lso  be used t o  determine how o f t e n  the  
s.~stem w i l l  have t o  be stowed due t o  h i gh  winds. 



Each o f  the data sy;tems w i l l  employ the  f o l l o w i n g  instruments: 

1. Track ing pyrohel  iometer ( d i r e c t  normal i n s o l a t i  on) 

2. Pyrzncneter ( t o t a l  i n s o l a t i o n  on a ho r i zon ta l  surf ace) 

3. d i c d  speed i n d i c a t o r  

4 .  Ambient temperature 

The f l ow  o f  s i t e  data i s  descr ibed i n  F igur?  1. 

The instrument package i s  samp:ed by the  data logger which converts the  data 
s igna l  f r ~ n  the  analog t o  the  d i g i t a l  form and s to res  t he  value w i t h  t h e  
corresponding t ime of sample. The values are accumulated throughout the  day 
i n  e l e c t r o n i c  storage, on a f ive-minute basis; each evening t he  c e n t r a l  u n i t  
t ransmi ts  the  data t o  the cen t ra l  s i t e  v i a  telephone. The c a p a b i l i t y  a l so  
e x i s t s  t o  access the  in termediate  computat i on  r e g i s t ~ r s  and  stain shw- l - te rm 
data. These data can be t r ansm i t t ed  t o  the cen t ra l  system i n  p a r a l l e l  t o  t he  
s i t e  operat ion.  The data are ed i t ed  and s to red  i n  engineer ing u n i t  form on 
f loppy d iske t tes .  A standardized r e p o r t  ~i 11 then be generated f rom the  data. 

GENERAL DESCRIPTION OF THE PROPOSERS' SITE CHARACTERISTICS 

A h igh degree o f  d i v e r s i t y  amwg the proposers was mani fest  by the  vary ing 
demographic c h a r a c t e r i s t i c s  o f  the  communities and by t he  range o f  proposal  
combinations o f  u t i l i t y  types coupled w i t h  small comnunit ies. These proposer 
c h a r a c t e r i s t : ~ ~  r e f l e c t e d  an i n t e r e s t  i n  t he  a p p l i c a t i o n  of t he  technology 
over a wide range o f  supply and demand s i t ua t i ons .  Th i s  d i v e r s i t y  i s  
i i l u s t r a t e d  i n  Table 1. 

I n  F igure  2, the 13cations o f  a11 proposal s i t e s  are i d e n t i f i e d .  The s i x  
f i n a l i s t  s i t e s  se lected by DOE are noted by s ta rs ,  w h i l e  t he  remaining 38 
s i t e s  are shown by dots. The 24 represented s ta tes  extend from the  f a r  
western l o c a t i o n  i n  Hawaii t o  New Jersey i n  the  northeast;  South Caro l ina  on 
the  east coast; Washington, Nor th  Oakota and Minnesota as nor thern  boundaries 
and F l o r i d a  as the most southern l oca t i on .  Almost two- th i rds  o f  these 
l oca t i ons  may be considered t o  l i e  ou ts ide  t he  sunbel t .  

Utility ownership i s  p a r t i c u l a r l y  d ive rse  as shown i n  Table I , w i t h  munic ipa l  
c t i  1 i t  i es  represent ing the l a rges t  number o f  proposers. 16 of these 
munic ipa ls  have some degree 3 f  se l f -genera t ion  and 12 munic ipa ls  r e l y  e n t i r e l y  
on purchase power. E i gh t  o f  the t o t a l  u t i l i t i e s  are investor -owed,  s i x  small 
community proposers have combined w i t h  r u r a l  e l e c t r i c  cooperat ives and t h o  
proposers are teamed w i t h  i r r i g a t i o r ,  d ' s t r i c t s .  I n  add i t i on  t o  u t i 1 i t . y  
combinations w i t h  small comnunit ies, two o f  the  above u t i l i t i e s  (one 
municipal ,  one investor-owned) ;re teamed w i t h  academic i n s t i t u t i o n s .  



The average customer cos t  of e l e c t r i c i t y  repor ted  f o r  a r e s i d e n t i a l  usage of 
500 Kwh per m n t h  a t  1979 r a t e s  va r i ed  among u t i l i t i e s  by a f a c t o r  of f i ve .  
S im i l a r l y ,  a wide range c , f  values appeared f o r  peak demand, even though t h e  
median peak value of 6.25 MWe r e f l e c t e d  the  s ta ted  p r e f e r r e d  peak e l e c t r i c a l  
power requirement of ;ess than 20 MWe. The r e s u l t i n g  peak values thus ranged 
from a low o f  1 W e  t o  a h igh  o f  68.4 MWe. 

These 44 small comuni t j l  proposers cont inue t o  show i n t e r e s t  and confidence i n  
so l a r  thermal d i sh  app l i ca t ions .  Sased on t h e i r  va r ied  generat iona l  
experience and other  c h a r a c t e r i s t i c s  as discussed here, so l a r  thermal e l e c t r i c  
power uses by small co rnun i t i e s  o f fe r  a broad spectrum o f  oppo r t un i t i e s .  







Table I 

Generic Sumnary o f  the  44 S i te/Responden% 

U t i  1  i t y  Ownership*: 28 Municipal  
16 Munic ipa ls  w i t h  se l f -genera t ion  
12 Munic ipa ls  w i t h  purchase o n l y  

8 Investor-Owned 

6 Rura l  E l e c t r i c  Cooperatives 

2 I r r i g a t i o n  D i s t r i c t s  

Median Peak Demandf*: 6.25 MWe 

Mean Peak Demand**: 15 MWe 

Mean E l e c t r i c i t y  Cost: 5& /KW t i  
(Mean 1979 Customer Cost) 

* Two academic i n s t i t u t i o n s  submitted proposals, one i n  con junc t ion  
w i t h  a  municipal ,  one i n  con junc t ion  w i t h  an investor-owned u t i l i t y .  

** Figures ava i l ab l e  f o r  on ly  40 s i t e s .  




