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The U.S. Department of Ehergy, with Sandia National Laborator, .s pr0vidi.q 
technical support and management, is now star t ing construction of a Solar 
Tbtal Ehergy Urge Scale Experiment a t  Shenardoah, Georgia. The Solar mtal 
Energy System (STES) is designed with capacity t o  supply e lec t r ic i ty  and 
thermal energy to a knittear plant a t  the Shenardoah site. The system w i l l  
provide 400 kilowatts e lec t r ica l  and ;.? megawatts thermal energy. 

The STES is a cascaded tota l  energy system con£ iguration. It uses parabolic 
dish collectors and a steam turbine-generator. The e lec t r ica l  system w i l l  
be gr id-onnected to the W r g i a  Fwer C c , ~ n y  system. 

*This wrk supported by the U.S. Department of Energy, SAND81-0029A 



'Ihe Solar m t a l  Energy Project a t  Shenandoah, Georgia, (Figure 1) is a prototype 
of a cascaded energy system using solar energy. Through system operation, 
definitive perfomance, cost, and O&M data w i l l  be obtained and an industrial 
solar total energy capability evaluated. 

A silicone heat transfer f l u i d  is ased to transpcrt mlar energy from the 
parabolic dish collectors to therrrwl storage or a steam generator. The powr 
conversion system employs a high s p e d ,  steam, Rankine cycle turbine. 

?he system has the flexibili ty to operate i n  either a stand-alone or peak shaving 
mode while providing the electr ical ,  steam, ard heating and cooling needs of the 
nearby Bleyie Knitwar plant. Shenandoah, about 35 miles south of Atlanta, is an 
indus tr ial-res idential planned ccnnuni ty .  Sun right easements have been obtaind 
on the land bounding the STES s i t e  to prevent future shading of the collector field.  

The STES consists of three major loops: solar collection and storage, power 
conversion, and thermal utilization, Figure 2. 

Cne hundred and fourteen parabolic d i s h  solar collectors, i n  parallel branches, 
form t h  collector field with a peak energy delivery rate of 1.2 x l o 4  MJ/hr % ( l l x  10 Bn lh r ) .  Ehergy is either transprted to storage or supplied to a s t em 
generator by a high temperature sillcone heat transfer fluid. The temperature 
range of tPn d a r  collector field is 260°C (500°F) inlet ,  400°C (750°F) outlet. 
7b permit j ~ r a t i d n  durirq transient weather conditions, a thermal storage capacity 





one hour of storage is provided for solar transient conditions. Storage for 
extended operation is not intended. 

?he Control and Instrumentation Subsystem in i t i a tes ,  regulates, and terminates 
collector tracking, energy storage, power generation, and thermal ut i l izat ion 
for heating and cooling of the Bleyle plant. then operating in the peak shaving 
mode, the CAIS w i l l  m n i b r  and regulate the generation of power to sa t i s fy  
system requirements. 

The CAIS consists of a central con t rd  console, a central minicomputer, and 
tm remote microprocessor control units. !the control system has t h e  f l ex ib i l i ty  
to  be operated in a manual or automatic m?e, and permits the operator to  
monitor or control the system functions f r m  t h e  control panel. Cblor gra@ic 
C R l 3  are employed for data display. Data archiving is performed w i t h  magnetic 
storage tapes a d  in hard copy form on the canputer l ine  p i - t e r .  1he remote 
microprocessors are  programmable from the central minicomputer t o  allow a high 
degree of system control and versat i l i ty .  

SUMMARY 

A solar total energy system that uses parabolic dish collectors is being 
constructed tha:: w i l l  have the capability to provide various energy forms, 
e lectr ical  and thermal, t o  a contemporary industrial f ac i l i t y  with 25,000 
square feet of floor s p x e .  Cbllector t e s t s  have dem~nstrated that  existing 
f ab r i c t i on  techniques could produce an eff ic ient  parabolic dish solar 
collector. Ferformnce measurements on the 7-meter dish have shown that  the 
specified fabrication tolerances and performance of the full-scale unit can be 
realized in hardware. 




