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Neuroplasticity makes
your brain resilient.

Neuroplasticity enables you to
O recover from stroke, injury,
and birth abnormalities.

NEUROGENESIS

Continu

STRENGTHENED
SYNAPSES

WEAKENED

You can learn new ways
of being and responding
atior to conflict.
of our In many cases, you can also
A overcome depression, addiction,
certain brair obsessive compulsive patterns,

ADHD, and other issues.

https://www.nicabm.com/brain-how-does-neuroplasticity-work/

ne

L]
hidedh

) SOt RfEkT W 4 Qe 5
HHROf Lot S

Neuroplasticity means
the brain is always learning.

But the brain is neutral -
it doesn’t know the difference
between good and bad.

It learns whatever is repeated -
both helpful and unhelpful
thoughts, actions, and habits

Therefore neuroplasticity may

entrench depressive, anxious,

obsessive, and over-reactive
patterns.
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Increased Risk from Cleaning Up Chernobyl in Context

3%
2%

1%

Increased risk of mortality

0%
Megacity vs. Passive smoking Exposure of 250 mSV Exposure of 100 mSv
small town living (Chernobyl liquidator) (Chernobyl liquidator)

Source: Smith, JT. Are passive smoking, air pollution and obesity a greater mortality risk than major radiation incidents?. BMC Public Health 7, 49 (2007).
https://doi.org/10.1186/1471-2458-7-49
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» This RG endorses Nuclear Energy Institute (NEI) 18-04, Revision 1, Inclusive Guidance for Non-Light Water Reactor

Licensing Basis Development

“Risk-Informed Performance-Based Guidance for Non-Light Water
Reactor Licensing Basis Development,” (Ref. 3) as one acceptable
method for non-LWR designers to use when carrying out these

activities and preparing their applications. U S. NUCLEAR REGULATORY COMMISSION

REGULATORY GUIDE 1.233 REVISION 0

Issue Date: June 2020
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Materials Capacity Max. weight (ton) Design Heat rej.(kW)

W-150 Concrete EnergySolutions 21 PWR/64 BWR 167 25.1/24.8
Ventilated concrete Cask(VCC) Steel/Concrete EnergySolutions 24 PWR 144 24

Hi-STRORM 100 SteeliConcrete | Holtec Intemational | * O 2 PR/ 180 36.9/36.9

Hi-STRORM FW Steel/Concrete Holtec International | 37 PWR/89 BWR 213 47.0/46.4

Hi-Star 100 Multi-Layered Steel | Holtec International | 2+ g;ifmml R/ 127 19.0/18.5
Hi-Star 100HB Multi-Layered Steel | Holtec International 80 BWR 81 2.0

Hi-Star 190 Multi-Layered Steel | Holtec International | 37 PWR/89 BWR N/A 47.0/46.4
VCC-DPC/Yankee MPC Steel/Concrete NAC International 36 PWR/68 BWR 103 12.5

VCC-CY MPC Steel/Concrete NAC International 24 or 26 PWR 126 113% ((22‘:3 Fl;VV\\//I;))/
VCC-Class 1 Steel/Concrete NAC International 24 PWR 147 23.0
VCC-Class 2 Steel/Concrete NAC International 24 PWR 153 23.0
VCC-Class 3 Steel/Concrete NAC International 24 PWR 155 23.0
VCC-Class 4 Steel/Concrete NAC International 56 BWR 154 23.0
VCC-Class 5 Steel/Concrete | -STORMNAC 56 BWR 157 23.0
International
Magnastor(VCC) Steel/Concrete NAC International 37 PWR/87 BWR 161 35.5/33.0
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Vendor  Copacity | MIueOh Dexgntem  Mer e
CASTOR V/21 Storage Nodular Cast Iron GNS 21 PWR 117 21.0 35.0
CASTOR X/33 Storage Ductile Cast Iron GNS 33 PWR 106 16.6 N/A
NAC 128 S/T S&T SS/Pb NAC International 28 PWR 103 17.4 35.0
REA-2023 | Storage SS/Pb Ridibalgh Bagers & | o BV 98 24.0/20.8 33.0
TN-24 Storage Forged Steel Transnuclear Inc. 24 PWR 113 24.0 35.0
TN-24P Storage Forged Steel Transnuclear Inc. 24 PWR 113 20.6 35.0
TN-32 Storage | Multi-Layered Steel [ Transnuclear Inc. 32 PWR 116 32.7 40.0
TN-40 S&T Multi-Layered Steel | Transnuclear Inc. 40 PWR 113 27.0 45.0
TN-40HT Storage | Multi-Layered Steel [ Transnuclear Inc. 40 PWR 121 32.0 60.0
TN-68 S&T Multi-Layered Steel | Transnuclear Inc. 68 PWR 115 21.2 40.0
MC-10 Storage Forged Steel Westinghouse i‘; ';VV\\I/EI 120 13.5 35.0
22
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Production method kg CO2e/kg H2 production H2 (without PTC) by 2030, %
Reformation (SMR or ATR) 1.3
. 2 ~95%
without CCS 10

Reformation (SMR or ATR)
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Electrolysis (from grid
electricity)®
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10 25
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ATB LCOE 31 22 $/MWh
Class 5 ol &% 42 45 %
Alkaline As|A| A
A E& 50 50 kWh/kg
A2 2§ CAPEX 1,400 425 $/kW
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https://vo.la/a2HfH

S&P 2023.1.17
Hydrogen production costs rocketed in the US in December
with exceptionally cold weather pushing up feedstock grid
power and gas prices, with smaller gains seen elsewhere
globally, the Platts Hydrogen Price Wall from S&P Global
Commodity Insights showed.
The exception was Australia, where a transition to warmer
summer weather and increased renewables output pushed
feedstock prices down for electrolytic hydrogen.
Victoria alkaline electrolysis averaged $1.74/kg in December,
down 43% month on month, with costs below $1/kg on
some days, rivaling some of the cheapest CO2-unabated
steam methane reforming production pathways, in the US.
Hydrogen production via steam methane reforming without
carbon capture and sequestration (CCS) for US Gulf Coast
was the cheapest globally for December 2022 at $1.27/kg.
However, the US west coast witnessed freezing
temperatures on a deep cold spell, leading to a rise in gas
and power demand. Southern California alkaline electrolysis
more than doubled over November, averaging $13.79/kg in

December.

Average December 2022 hydrogen production costs,
alkaline electrolysis
':$-’ka:'
Uk I
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T S St i v Table 8.2: Construction costs of recent FOAK Generation llI/Ill+ projects

) nitial e Initial Actual
Type Country Unit Power  announced construction
start construction i (Mwe) budget cost
e (USD/kWe) _(USD/kWe)
AP000 |Chine Sanmen 1, 2 2009 5 9 21000 2044 3154
United States | Vogtle 3, 4 2013 4 89" 2x117 | 4300 8 600
APR 1400 | Korea ShinKori3,4| 2008 5 810 2x1340 1828 2410
Finland Olkiluoto 3 2005 5 16* 1x1630 | 2020 >5723
EPR France Flamanville 3 2007 5 15’ 1x 1600 1886 8 620
China Taishan 1,2 2009 45 9 2x1660 | 1960 3222
VVER 1200 | Russia :‘:‘j:,‘{"{‘;z 2008 4 810 2x114 2244
* Estimate. ** No data available s —————————— —

Notes: MWe = megawatt electrical capacity. kWe = kilowatt electrical capacity.
EPS|SH4SA82:424  Source: NEA (2020).
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Nuclear power can help clean energy transitions through lifetime extensions for existing
reactors where safe, and the acceleration of new construction where acceptable
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An increased focus on using proven project/construction management
practices will increase the probability of success in execution and delivery of
new nuclear power plants

For example:
+ Complete design before starting construction = Establish a successful contracting structure,
- Develop proven NSSS supply chain and skilled = Adopt a flexible contract administrative
labor workforce, processes to adjust to unanticipated changes,
. :nclude fabricators and constructors in the design * Operate in a ﬂsxibler:egulat(?rydenyironmgnt that The Future of Nudear Eneray
eam,’ - i i acc"mmf’ ag Shalgss ,m esign.afy inaCarbon-Constrained World
10 = Appoint a single primary contract manager, construction in a timely fashion.

AN INTERDISCIPUNARY MIT STUDY
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. Role of nuclear energy by 2050
Climate _ . e
Organisation Nuclear innovation Description

High 2°C Not included Conservative projections based on current 7802 98%
Scenario plans and industry announcements.

Net Zero 1.5°C Not included but HTGR Conservative nuclear capacity estimates. NZE = 812 103%
Scenario and nuclear heat projects 100 gigawatts more nuclear energy

(NZE) potential are than the |EA sustainable development scenario.

acknowledged.

Sky 1.5 1258E Not specified Ambitious estimates based on massive 1043 160%
Scenario investments to boost economic recovery and
build resilient energy systems.
Divergent 1.5°C Not specified Ambitious projections required to compensate 1232 208%
Net Zero for delayed actions and divergent climate
Scenario policies.
GGG 3 New Energy 1252€ Explicit focus on SMRs  Highly ambitious nuclear pathway with large 7080 1670%
(2021) Outlook and nuclear hydrogen  scale deployment of nuclear innovation.

Red Scenario
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