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Concentrated Solar Power Plant Optimization 

 
Overview 
Bechtel Power Corporation recently constructed a 400 MW concentrated solar 
power plant and realized the complexity and costs involved with constructing 
the central tower. In order to decrease the capital cost and therefore the 
levelized cost of energy for future concentrated solar power plants, Bechtel 
has requested that new designs be explored. Specifically, there is interest in a 
“Beam Down” design which utilizes a secondary reflector in place of the 
receiver at the top of the tower which directs the light back down to a receiver 
on the ground. This design has the potential to decrease capital costs due to the nature of bringing the 
receiver to the ground as well as mitigating parasitic pumping losses. However, the secondary reflector 
introduces more optical losses and therefore a complex analytical model is needed to analyze the 
feasibility of such a design. Stretch membrane heliostats were also considered for decreasing LCOE. 
 

Objectives 
Our objective was to develop an analytical approach utilizing NREL’s System Advisory Model (SAM) 
which can model the levelized cost of energy (LCOE) for a concentrated solar power plant incorporating 
a secondary reflector design and comparing the values to the existing plant which was used as the 
base case.  
 

Approach 
 Gathered detailed customer needs which were used to focus efforts in desired categories 

 Collected literature sources to aid in developing base case cost breakdown analysis and 
dimensions and costs of new secondary reflector design 

 Developed CAD drawings of new design depicting dimensions to be used for cost approximation 

 Once an accurate base case capital cost was finalized, it was used to estimate cost of final design 

 Contacted people from NREL to give insight to modelling our proposed secondary reflector power 
plant design due to the model currently not existing 

 Used costs and existing solar data as inputs into the SAM model to find LCOE for our design 

 Adjusted the parameters such as heliostat field size, secondary reflector height, and heliostat type 
to optimize the LCOE while maintaining a power capacity of 400 MW consistent with the base case 

 

Outcomes 
 Utilizing stretch membrane heliostats with the 

base case power plant, the LCOE is lowered 
by 15% from $0.1241/kWh to $0.1143/kWh 

 Utilizing a secondary reflector will result in an 
LCOE increase to $13.52/kWh 

 There is potential for future use of this 
technology, but the LCOE is currently too high 

 Future work should include a more thorough 
LCOE model using Soltrace as well as more 
accurate cost approximations for the plant 


