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NUCLEAR POWER PLANTS - Current Generation III and (next) Generation IV

 CARBON CAPTURE AND STORAGE (CCS) 

WIND

How long does it take to build a nuclear plant, and how long is it expected to produce electricity?

DRAFT -  Not reviewed

BUILD 3 - 6 years

COST Geration III
$ 2,000 / Kw 

Est. COST Future
Generations $1,000 / Kw 

Est. OPERATING LIFETIME - 40 years.  (sometimes extended)

$
$ Generation IV type nuclear reactor

prototype develovd

BUILD 1-
2 years

COST to build:  $1.2 - 
$2.6 million per MW

Est. OPERATING LIFETIME - 20 years.  (sometimes extended)

Est. OPERATING LIFETIME - 40 years.

Early Implemetation COST  to build: 
$120 - $180 / tCO2 avoided

Later Implemetation COST $35 - $70 tCO2 
avoided

Estimated possible 100 million tCO2 reduced by 
2025

SOLAR - PV

SOLAR - Thermal (CSP)

BUILD 3 
years

Cost to build - approx. $3.00 per Watt
for new plant construction.

Est. OPERATING LIFETIME - 30 years.         Est. 20% loss of efficiency by this time. 

Cost to build - Less than $5 per Watt
for new plant construction.

Est. OPERATING LIFETIME - 30 years.

Cost to build - Approx. $3 million per MW for
new plant construction.

GEOTHERMAL

Est. OPERATING LIFETIME - 50 years.

Cost to build - Approx. $5-15 million per 
well.

HYDROELECTRIC

Est. OPERATING LIFETIME - 50+ years.

Cost to build - Approx.  $10 billion per 1 GW of
new dam construction.

BUILD 2-3 years

BUILD 5 - 10 

How long does it take to build a wind farm, and how long is it expected to produce electricity?

How long does it take to build a CCS facility, and how long is it expected to produce electricity?

How long does it take to build a Biomass plant, and how long is it expected to produce electricity?

How long does it take to build a Solar PV power plant, and how long is it expected to produce electricity?

How long does it take to build a Solar CSP power plant, and how long is it expected to produce electricity?

How long does it take to build a Geothermal power plant, and how long is it expected to produce electricity?

How long does it take to build a Hydroelectric power plant, and how long is it expected to produce electricity?

Est. OPERATING LIFETIME - 40 years

BUILD 2-4 years

APPROVAL 4 
years (minimum)
APPROVAL 4 
years (minimum)

METRICS

DRAFT 1 
SKETCH

The ideas 
presented here are 
unreviewed, first 
draft. Therefore, 
please do not 
reproduce or quote.
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Sources / Notes
The estimates for needed new infrastructure and approx. total number of 
energy sources are based on the IEA Blue scenario. www.iea.org The IEA
used 450 parts per million limit on greenhouse gass emissions for the Blue 
scenario.
The estimates for duration of build, operational lifetimes, and costs come 
from various sources listed below.
Nuclear Regulatory Commission  www.nrc.gov (nuclear)
Energy Information Administration www.eia.doe.gov (many)
Toronto Star  www.thestar.com (report on current bids for nuclear plant)
American Wind Energy Association  www.awea.org
Vindmolleindustrien  www.windpower.org
Windustry  www.windustry.org
Belfer Center for Science and International Affairs  belfer.ksg.harvard.edu (carbon capture)
OREGON.gov  www.oregon.gov (biomass)
Government of Alberta Agriculture and Rural Development  www1.agric.gov.ab.ca (biomass) 
Center for Global Development  www.cgdev.org (solar csp) 
National Renewable Energy Laboratory  www.nrel.gov (geothermal)
Geothermal Energy Association  www.geo-energy.org
World Commission on Dams  www.dams.org

Decade 1             Decade 2            Decade 3               Decade 4    Decade 5

What is this?

What does it 
contain?

Over the past eight years we at 
MacroVU have been creating a 
suite of information murals that 
support education, discussion, 
and negotiation on the major 
issues confronting human man-
agement of the planet.  

These murals can be used indi-
vidually or as a collection.  
They can be printed on paper or 
displayed on large screens in 
strategy rooms.

They are created on the com-
puter and can be changed and 
updated rapidly.  

They can be linked with click-
able buttons to reveal greater 
detail or a bigger "helicopter" 
view.

At this moment 20 info-mural 
projects have been either com-
pleted for clients or in draft 
form:

This table is a student assistant 
created draft in 2007-8.  It has 
not been reviewed and thus 
should not be further circulated 
or quoted.

The objective of this exercise 
was to imagine approximately 
how many energy production 
units would have to be pro-
duced to address the difficult 
problem of staying within the 2 
degree C. using 450 parts per 
million of CO2 as an indicator.

We knew it would appear to a 
very large construction effort 
for the global industries in-
volved, so we decided to ask an 
additional question: How long 
would it take and how much 
would it cost to accomplish this 
task?

Our third objective was to try 
out a series of graphics that 
would enable the reader to 
quickly “see” the size of the 
task.  

This table should be studied in 
conjunction with other murals  
especially the “Global Energy 
Infrastructure Metrics for for 
450 ppm Climate Change Sce-
nario   ” (also a draft).  A larger 
context for both these tables is 
our info-mural: “One way of 
looking at possible future cli-
mate change pathways.” 
 

How do I get updates & revisions 
and other info-maps in the series?
Robert  E.  Horn
President, MacroVU®, Inc
hornbob@earthlink.net
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