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Short Overview

Nuclear Power: From Slow Decline to Crash Course
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Long Term Credit Ratings of Nuclear Related Companies

Standard and Poor’s Long-Term Credit Rating
(year end or as noted)

Company ﬁgrllz ?13;; i‘;lrill 2010 | 2009 | 2008 | 2007
EDF A+ AA- | AA- A+ A+ | AA- | AA-
KEPCO A A A A A A A
E.ON A A A A A A A
CEZ A- A- A- A- A- A- A-
Iberdrola A- A- A- A- A- A- A-
RWE A- A- A- A A A A+
ENEL BBB+ A- A- A- A- A- A-
Exelon BBB | BBB | BBB BBB | BBB | BBB | BBB+
TVO BBB - - - - - -
AREVA | BBB- | BBB+ | BBB+ | BBB+| A - -
TEPCO B+ B+ |BBB+ | AA | AA | AA | AA

MYCLE SCHNEIDER CONSULTING

Source: WNISR 2012
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Report by the Secretary General
15 August 2011
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Schools in Curitiba,
Brazil

Of the two classroom window units
on the top right, the second has a
light shelf inside and outside

2012118 fBHE



Curitiba Retrofit
Experiment

> Top classroom with no lightshelf
has high luminance ratios, making
the room feel dark compared to the
bright window

> Bottom classroom under same
condition but with lightshelf
appears bright with moderate
luminance ratios

No electric lights are on in either
photo

> The lower room saves 75% of
electricity, so that class can afford
to buy books

> Students also learn ~20-26%
faster in well-daylit classrooms

> What's the multiplier from
education to national development?

Courtesy of Greg Franta FAIA, RMI/ENSAR Built Environment, Boulder, Colorado

201211 fBHE



Boeing main assembly plants
(Washington State)

e Lighting system retrofit in designh & mfg. areas

e Cut lighting energy costs by up to 90% with <2-year
payback; but also...

e Workers could see better

e Valuable improvements in avoided rework, on-time
delivery, customer satisfaction—far more valuable!

e Unfortunately, lighting design (as distinct from
engineering more efficient luminaires) is scarcely part
of the industrial vocabulary: in few factories anywhere
can workers properly see what they’re doing

201211 fBHE




Lockheed 157
Sunnyvale, CA

« 55,762-m2 office building for 2,700
engineers and support staff

« Textbook example of daylighting (by
Leo A. Daly)




Lockheed 157
Sunnyvale, CA

* 75% reduction in lighting en
 Half the energy consumption o
comparable standard building

e Cost $2 million extra; saves &
$500k/year worth of energy §
(4-year payback), but also...

Absenteeism dropped 15%,
productivity increased 15%— =
paid back 100% in first year...
then won contract whose profits
paid for the whole building

Lockheed clammed up
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fclllondc

Samedi 3 novembre 2012

Pas assez innovante, troprigide,
I'électronique japonaise est en perdition

En dix ans, les industriels nippons ont cédé le pas face a leurs rivaux sud-coréens et ameéricains



Renewable Energy Investment in Top 10 Countries 2009-2011

(in billion USS$)

2011 | 2010 | 2009
United States | 48.1| 34.0] 22.5
China 45.51 54.4| 39.1
Germany 30.61 41.21 20.6
Italy 28.01 13.9 6.2
India 10.2 4.0 3.2
UK 94 7.0 N/A
Japan 8.6] 7.0] N/A
Spain 8.6 49| 10.5
Brazil 8.0 7.6 7.7
Canada 5.5 5.6 3.5

MYCLE SCHNEIDER CONSULTING

Sources: BNEF 2012; WNISR 2012
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Sources: BNEF 2012; WNISR 2012
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GWe
250 Wind, Solar and Nuclear Grid Connections in the World 2000-2011
(cumulated, in GWe)
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Source: IAEA-PRIS, Global Wind Energy Council, JRC, 2012
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GWe Net Electricity Generating Capacity Additions in the EU 2000-2011

by Energy Source in GWe
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Global Increase in Electricity Production 2000-2011
from Nuclear, Wind and Solar
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e==Solar, Tide and Wave
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PHEV charging and demand response
can reshape the demand profile to
60 - match renewable output better
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Storage discharge and flexible
biomass can meet peak demand
when wind and solar output are

PHEV charging and demand response
can reshape the demand profile to

60 match renewable output better

low
50 -
Energy efficiency Efficiency
can reverse peak 40 - Storage in
demand growth \ Storage out
% 30 - Biomass
Solar
- \\ind
Renewables like 20 - m Geothermal
wind and solar are Original load
not always ~Load to meet
correlated to — Final load
demand

Firm renewable
resources like
Day geothermal, small hydro
solar-thermal-electric,
and biomass/waste-
fueled power generation
can be used to balance
wind and solar
Note: PHEV = Plug-in Hybrid Electric Vehicles

MYCLE SCHNEIDER CONSULTING 2012118 #&8HE

Source: Amory Lovins, September 2011
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Note: For more info see http.//smartgridsherpa.com/



ZEENMER

e /\YTI!)—(AESEE : 24MWiEEIH . 100MWF 7E .

EXEDE. RE

)

« KBKEEBEE. RENSDREIES)

o AI(ERAHR. RAHRERFRIZETEL. BLiX)

» K(TRE.

[

B

=)

« BIK(E—FRUT | FIRDEIKZLY)

o IoARA—IL. it

MYCLE SCHNEIDER CONSULTING

20125118 BHE



HAMIZEA ., StEHSNA TS YRR r—I)LEETOD I

1,000,000

100,000

10,00

1,000

100

10

52,284

Sodium Sulphur;

116918

. Planned /
In construction

Lead Acid; NaS

Pumped CAES Flywheels PbA  NaS Ni-Cad Li-ion
hydro

Z10)
15 12

B Installed

Lithium Ion

Compressed Air Energy Storage; PbA

Nickel Cadmium; Li-ion

Flow
batteries

Source: Bloomberg New Energy Finance, Energy Smart Technologies, Results Book 2010

Note: CAES
Ni-Cad

MYCLE SCHNEIDER CONSULTING

2012E118 AR



s FELGIRLF—BREIRILF—H—ERZHRRIIERETHDS

o AV—hIRILF—HM. 71787 JIRITELECOBVTRERELTLS

« EEDERRKIE. JUVYFRT—IILTEI TIZERAMENEL

e BE-AV—NUYRDHEZEICELLZL, BAFREIRILF—DOIHBKRBLINES S

MYCLE SCHNEIDER CONSULTING 2012118 f2HE



CREHYMNESTTNELE

Contact: mycle@orange.ir
Phone: +33-1-69 83 23 79

Note: I'm grateful to Amory Lovins, Rocky Mountain Institute, who provided information and a number of slides for this presentation.
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