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A EPRI has developed the REGEN model to assess the
technical, economic, and environmental impacts of U.S.
energy supply options and policies

A Assumptions about the future cost of energy supply
technologies are critical to model projections; at the present
time EPRI uses exogenous specifications of technelogy
specific capital and O&M costs over time.

Avarious types of nlearning cu
have been proposed to relate future technology costs to key
parameters such as installed power plant capacity and other
factors

A However, there has been little systematic study of how
alternative cost projection methods and models affect the
outcomes of largscale energggconomic models



A Conduct a literature review to characterize the current
state of technology learning models for different types
of electric power plants

A Review selected largecale computer models that
Incorporate endogenous technology learning to draw
Insights about effects on model results

A Suggest preliminary computer experiments in REGEN
to study the impacts of alternative cost projections
(based on learning models)

A Provide recommendations for future testing and
representation of technological change in REGEN



Technologies of Interest

Apc plants

A PC with CCS
Alccc plants
A1Gcc with CCS
ANGCC plants
ANGCC with cCS
A NG turbines

A Biomass plants
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A Nuclear

A Hydroelectric
A Geothermal

A On-shore wind
A Off-shore wind
A Solar PV

A Conc. solar thermal
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Theory of technological change
and learning rate results



Theory of Technological Change

Key drivers of cost reduction include:

A Diffusion/adoption of technology

A Research and development (R&D)
ARCl ustero | earning
AnSpi |l |l overo effects
A Policies that promote the above

Various types of quantitative models have been
proposed to account for these effects
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OneFactor Learning Curves
are the Most Prevalent

General equation:

where,
C. = cost to produce the" unit
X = cumulative productioor capacity thryperiodi
b = learning rate exponent

a = coefficient(constant)

- Fractional cost reduction for a doubling of cumulative
productionis defined as théearning rate LR =17 2P

- Some studies report the progress ratio: PRELR

Carnegie Mellon



@ Wind L data Span
v Wind farm data UK

=
-
g
o
—
S5
o
B8
7
o}
o
<
@
E
®
4
£
e
@
=
E
=

10000
Global cumulative installed wind power capacity (MW)

Source: Junginger 2005



Region: Europe. Dependent Variable: $/k\
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Region: Europe. Dependent Variable: $/kW
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Mean =16%
Median =12%
Std Dev 44%




