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= 35 35%
G First electricity produced Fukushima
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Reactor construction starts and timeline of events

Construction starts*:
M Non-OECD
QECD

Share of total electricity
generation** (right axis):

OECD
— World
—— Non-OECD

* The data do not include construction starts for units that were later cancelled. Some reactors that are currently under
construction, however, may yet be cancelled. ** Data are available from 1971.

Sources: International Atomic Energy Agency (IAEA) Power Reactor Information System; IEA databases.
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EXHIBIT IV-2: FEDERAL SUBSIDIES FOR INFANT ENERGY INDUSTRIES AND BEYOND

Comparison of Early Federal Subsidies to Energy Sectors
Nuclear Oi and gas: 10181847
K y —\ O&G subsidies are larger then renewabies — MNuclear: 10471076
1 I\" N\ \\:LD:CG: even aurh‘\; Deprezsion-era 9 BIC',UQ’[S.' 1 QED-?DDQ
I / "u_\ N " = Renewsbles: 1004-2000
| / M e AN {with the next 14 years extrapolated
. ™ Y/ forward along the dotied fnes, if
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|
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Electric Grid, AUG. 30, 2019)
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Historical Subsidies®

MNuclear Waste Technical Review Board (since 1987) 70,000,000

Uranium Facilities Decontamination and Decommissioning Fund
) b 2,100,000,000
(since 1994)

Research & Development (since 1948) 83,100,000,000

TOTAL 85270,000,000 109
3 Al values given in 2007 dollars

B This assumes that the fund has collected $2.25 billion, the maximum amount allowed by the Energy Policy Act of

1992

Muclear Production Tax Credit 5,700,000,000

Meodification to Special Rules for Nuclear Decommissioning Costs 1,290,000,000
Decommissioning Pilot Program 16,000,000

Demonstration Hydrogen Production® 100,000,000

Stand-by Support? 2,000,000,000

Loan Guarantees for Nuclear and Uranium Enrichment® 20,500,000,000

Next Generation Nuclear Plant Project 1,250,000,000

TOTAL 30,856,000,000 3.7 2%

https://www.taxpayer.net/energy-natural-resources/nuclear-power-subsidies/
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Nuclear Slump
Uranium prices remain low
L]

Blocmberg B

There were 55 nuclear plants under construction in the first quarter, the
lowest B8 number in a decade, according to BloombergNEF. While China is
booming, with 11 of those projects, developed countries remain wary. That's
partly due to lingering concern from the 2011 Fukushima nuclear

catastrophe in Japan, and partly due to high costs, Pirmatov said.
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countries. The share of nuclear power in the national
electricity mix of some countries has become so large
that the utilities have had to implement or to improve
the manoeuvrability capabilities of their NPPs in order
to be able to adapt electricity supply to daily, seasonal
or other variations in power demand. This is the

case in France where more than 75% of electricity is
generated by NPPs, and where some nuclear reactors

operate in load-following mode (see Figure 1).

Figure 1: Typical power history during
an EDF reactor cycle (in % of rated power)

Courtesy of Electricité de France (EDF).

https://www.oecd-nea.org/nea-news/2011/29-2/nea-news-29-2-
load-following-e.pdf

den influx of large amounts of wind power, German
power markets have experienced several hours of
negative electricity prices in recent years and many
more hours with prices that were lower than the
variable costs of nuclear power plants, which have
the lowest variable costs among the large-scale
established power sources. For these reasons, some
German utilities have started operating their NPPs
in load-following mode (see Figure 2).

Figure 2: Example of load-following during
24 hours at some German nuclear power plants
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Courtesy of E.ON Kernkraft.
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Thyroid cancer incidence trends in Belarus:
examining the impact of Chernobyl

Martin C ‘\-’Ilhme\. Silvana Lawvere, K!ren L Talkner Yuri I Averkin, 2 Viadislav A Os stap penko,!
Arthur M Michalek,? Kirsten B Movys ich! and Philip L. McCarthy”
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Multiple NuScale SMR modules could make up a plant (Image: NuScale)
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Economic Comparison of Different Size Nuclear Reactors

M. D. Carelli, B. Petrovic, C. W. Mycoff
Westinghouse Electric Company LLC
1344 Beulah Road, Pinsburgh, PA 15235, USA
Tel: (412) 256-1042, Fax: (412) 256-2444, Email: carellmd@westinghouse.com

P. Trucco, M. E. Ricotti, G. Locatelli
Politeenico di Milano, taly
Via Ponzio, Milano 3443, Traly 20133

 Carelli, B. et al., Westinghouse Electric Company LLC, Economic
Comparison of Different Size Nuclear Reactors, 2007

Table IV. Quantification of factors evaluated in SMRs/large plant comparison (Figure 2)

Factor Individual Cumulative

SMR/Large SMR/Large
(1) Economy of scale 1.7 1.7
(2) Multiple units 0.86 1.46
(3) Learning 0.92 1.34
(4) (5) Construction schedule and timing 0.94 1,26

(6) Design specific 0.83 C 1.05)

e

SMR: One 335 MWe plant, as part of four units
Large: One single 1340 MWe plant

e CHAZ: 1340 MWe &, 2Y E 335 MWe 47|7|F
» [}E ZTH0| 20 S AN, AP ETE 70% H| ML
« CIE felet =40 [ME H| 8 42 21tE 120 5% H|MLC}.
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Tony Roulstone - Nuclear's Economy of Scale vs Volume, 2015
_ Tony Roulstone
Expert Estimates of SMR costs % N 7HE 2| X|Cyst

* Group of 23 separate industry experts estimated cost of large LWR (1000MW),
single and multiple NuScale (45MW) and Westinghouse (225MW) systems
— Abdulla [1]

* Clear consensus that SMRs would be quicker to build 33-37 versus 58 months;
+ SMR estimates have a wide range - consistent with: Low scale index: -0.2 or -0.1

Positive learning: 7% to 9%

A N
st.ooo / ASMW 2T &H™ A|LIE| 2 \
§zomo T
8 T ol |
8" 1,000 MW i [ i , i
.'@m.ooo l .l IJ| - | .
.. i [I7 & ol JERIE _ 14l
gs.omilllézil-l”‘ilHli - l! 2 I][‘— fl FRAE 71! Isz,‘a ‘1‘5
Expot ABCDEFGH I JKLMNOPAECOEFGHIJKLMNOP[ABCOEFGNIJKLMNGP ucosranuumy
Scenario 1 Scenario 2 Seenano 3 Seenano 4
1 x 1,000MWe LWR 1 x 45MWe SMR 5 x 45MWe SMAs 24 x 45MWo SMRs
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Anna Kireeva of Bellona said the organisation

RS N s ] == 3 had closely followed the development of the
L o~ = o - Akademik Lomonosov. Russian experts may us
x N El x X (@] AI-_I'-I x-l 7 L'=| E - | safely be able to operate a floating nuclear power Canada Pevek
T 1 T T o= oL, | safely p g po
. - s i plant, she said, but plans to license out the Notthern
o R T e ) e i technology raised much larger concerns. SeaRoiia

Arctic Ocean

- °
North pole

Greenland
8 Kola Bay
Artists’ renderings of Offshore Power Systems’ proposed nuclear power plant for the New Jersey coast Ourl real c'oncenj 45 thexegsunwlay thisyee . LA TEE
PR P— making this floating plant - they want to sell this
. . X N : X . technology to countries like Sudan,” she said ina Norway

https://www.smithsonianmag.com/history/the-american-plan-to-build-nuclear-power-plants-in-the- telephone interview.

ocean-27801262/

https://timeline.com/floating-nuclear-power-plants-c808bfe707aa ,

Guardian graphic

Fears of 'Chernobyl on ice' as Russia prepares floating nuclear plant, Aug. 4, 2019
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o O|= Bt Q17 Selfridge wrote in 1975 (even before Three Mile Island)
about the difference between an accident on land and one in the ocean:

= “Asimilar accident at sea, however, would have a far more devastating
effect. A meltdown at sea would not create its own glazed insulation
chamber. The poisonous reactor core would melt through the barge and
descend into the hydrosphere where the radioactive core would
contaminate thousands of cubic miles of ocean. Some radiation would be
released to the atmosphere, the rest would enter the marine food chain.
Radioactive contamination of the entire northwest Atlantic food chain for
hundreds of years from one meltdown is a conceivable scenario.”

https://www.smithsonianmag.com/history/the-american-plan-to-build-nuclear-power-plants-in-the-ocean-27801262/
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IIAEA, Nuclear Newcomers Tackle Spent Nuclear Fuel and Radioactive Waste
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PUBLISHED 17:23 APRIL 23, 2019 UPDATED 17:23 APRIL 23, 2019 radioactive waste Undefg!‘ound the eXpens.We and
dangerous long-term by-product of France's nuclear

France debates what to do with its nuclear energy programme.

waste

https://www.neweurope.eu/article/france-debates-what-to-do-with-its-nuclear-waste/
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