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BrightSource Highlights

$200+ billion global solar thermal electricity generation markets
$16 billion thermal enhanced  oil recovery (EOR) markets
Industrial process applications: use of solar steam for mining, chemicals and desalinization

Markets

Utilize proven technology in power tower with conventional steam generator, converting solar 
energy to high-value steam using proprietary systems  with integrated storage
Strong IP portfolio (43 patents pending and approved, including 9 U.S. issued patents)

Superior technology

Partnerships with leading 
global energy & 

technology companies

Technology enables diverse applications and revenue streams from both steam  & power sales
One of the largest solar pipelines in the U.S.Pipeline: Domestic & 

International

Backed by leading 
Investor Companies

Deep and experienced board and senior management teams with prior successful execution in 
fossil power plant generation and renewable solar industries
Leadership experience from  top utility and IPP companies

World – Class 
Leadership



Representation of BrightSource plant design 
with thermal energy storage

HELIOSTATS
Software-controlled field of 
mirrors concentrate sunlight 
on a boiler mounted on a 
central tower. 

OPTIMIZATION / CONTROL SOFTWARE
Proprietary optimization software and Solar Field 
Integrated Control System manage heliostat 
positioning to optimize concentrated sunlight on 
the boiler. 

STORAGE
To deliver cost-effective thermal energy 
storage extends solar electricity production into 
later parts of the day after the sun goes down.

AIR-COOLED 
CONDENSER
Low-impact design, using over 
90% less water than competing 
solar thermal technologies that 
use conventional wet-cooling.

AUXILIARY GAS-
FIRED BOILER
Allows for hybridization, 
increased output and the 
enabling of more reliable 
electricity production. 

TURBINE
Steam powers turbine to produce 
electricity – then is converted back to 
water through an air-cooled 
condenser.  
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SOLAR RECEIVER / BOILER
Concentrated sunlight converts water 
in a boiler to high-temperature steam.1

1Jointly developed; includes both BrightSource and 3rd party intellectual property Source: BrightSource Energy



KEMA and other forthcoming studies need to 
evaluate all the potential market and reliability 
benefits of CSP with thermal energy storage

• Wholesale energy market value (or avoided 
fuel costs for vertically integrated utilities)

• Ancillary services market revenues
• Capacity (Resource Adequacy) value
• Reduction of system integration costs 
associated with more intermittent energy 
resources

• Other operational, emissions and reliability 
benefits



KEMA and other forthcoming studies need to 
compare and contrast results using different 

modeling approaches

• Exogenous fixed‐price models
• Endogenous price models

– Primarily regional production simulations

• Multi‐year planning/investment system models
• Probabilistic reliability models (RA capacity)

– Loss of load probability (LOLP) models, Equivalent 
load carrying capability (ELCC) models

• Hourly capacity factor methods (RA capacity)
– E.g., CPUC “net qualifying capacity (NQC)” rules
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Other important criteria for policy‐relevant 
analysis of thermal energy storage

• Use realistic scenarios for wind and solar 
penetration, based on state RPS forecasts
– E.g., modify CPUC 33% RPS scenarios

• Ideally model both historical (backcasting) and 
future market scenarios and examine effect of 
changing system conditions

• Conduct sensitivities on thermal storage 
parameters, particularly hours of storage, size of 
solar field, etc.

• Compare to other generation and storage 
solutions
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An important missing element in current 
studies:  Avoided integration costs due to CSP 

with thermal storage

• Lower production forecast error than other 
variable energy

• Smoothing of intra‐hour production variability

• Potential to slow rate of morning net load ramp

• Potential to slow rate of late afternoon net load 
ramp

• Solar dispatchability could offset the need for 
new integration resources (beyond the capability 
of the planned generation fleet)
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Example 1 of CSP with storage potentially 
smoothing ramps at 33% RPS
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Closer look at prior example
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Example 2 of CSP with storage potentially 
smoothing ramps at 33% RPS
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Closer look at prior example
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Summary of study findings* to date
• Concentrating solar power with thermal storage has significant 

additional market value compared to non‐dispatchable solar (CSP or 
PV), including:
– Total incremental value estimates for energy and ancillary services in 

the $5‐10/MWh range for currentmarket conditions (e.g., CAISO 2005, 
2010‐11 market prices) [Madaeni et al, 2010‐11; BrightSource internal 
estimates, unpublished 2011‐12]

– Capacity value of CSP with thermal storage approaches full rating on 
turbine as a function of hours of storage, size of solar field, regulatory 
or market incentives [Madaeni et al, 2011]

– Marginal capacity value of CSP with thermal storage is retained at high 
solar penetration, while value of non‐dispatchable solar declines; the 
value gap could be $15‐20/MWh, depending on the level of solar 
penetration, CSP plant configuration and assumed cost of new 
generation capacity [Mills and Wiser, 2012]

– Significantly lower integration costs, leading to avoided integration 
costs higher than $5/MWh, depending on the power system and other 
factors, such as number of hours of storage [Mills and Wiser, 2012; 
infer from CAISO 33% RPS data; Navigant, et al., 2011; other studies]

* See next slide 12
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