
 

#215 - Chris Keefer | Scrambling for Energy Security: 
Navigating Unstable Energy Supplies Amidst Global 
Conflict 

Show Notes and Links to Learn More 
 
00:00 - Chris Keefer  

-​ Decouple: Podcast, Substack 
-​ Previous TGS Episode: Empowering the Future: from Nuclear to Podcasting 
-​ Canadians for Nuclear Energy 

 
03:10 - 2026 Iran war 
03:30 - Israel strikes on major Iranian gas field and Iran retaliation on Qatar’s gas fields 
04:00 - Nuclear power: pros, cons, and energy-security tradeoffs 
04:35 - Maslow’s hierarchy of needs 
05:40 - 1970s energy crisis caused large state-led energy transition in Europe 
06:05 - France’s rapid nuclear buildout: 37 of the 57 nuclear reactors were built in the 
1970s*; Electrification project and subsequent policies 
06:30 - UK and Norway North Sea oil and gas expansion during the 1970s and present 
06:40 - West Germany’s long-term Soviet gas imports via Cold War diplomacy  
06:50 - U.S. energy shift from oil-fired electricity toward domestic coal after the 1970s 
shocks 
07:03 - International Energy Outlook 2000 
07:25 - The Oxford Institute for Energy Studies: Fossil fuel shocks and European 
electricity prices since the 1970s: what can we learn? 
07:35 - Europe’s oil and gas reserves, Import dependence, and exposure to Strait of 
Hormuz closure 
08:05 - Oil disruptions and the Strait of Hormuz 
08:27 - Natural gas as ~20% of global primary energy; LNG as ~3-4% 
08:45 - Ras Laffan Industrial City 
09:20 - Technology that densifies natural gas ~600x into LNG 
10:00 - Energy retuned on energy invested (EROI) - Nate’s Frankly on EROI, EROI for 
nuclear  
10:05 - LNG export terminals (“trains”): massive capital intensity 
10:10 - Qatar’s LNG buildout and expansion from ~77 to ~140 million tons per year by 
~2030 
10:25 - Expected global LNG glut/oversupply and the role of new Qatari and U.S. 
production 
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https://www.drkeefer.com/about-1
https://www.youtube.com/playlist?list=PLyouH0mkPJXGlZg1Ki4toqmys-8Dc5l0L
https://www.decouple.media/
https://www.thegreatsimplification.com/episode/123-chris-keefer
https://www.canfornuclearenergy.org/
https://en.wikipedia.org/wiki/2026_Iran_war
https://www.bbc.com/news/articles/c2k3jgy9vq3o
https://www.reuters.com/world/china/trump-criticises-allies-over-rejection-hormuz-request-iran-israel-trade-2026-03-17/#:~:text=South%20Pars%20is%20Iran's%20sector,the%20east%20of%20the%20country
https://en.wikipedia.org/wiki/Nuclear_power
https://www.energy.gov/ne/articles/advantages-and-challenges-nuclear-energy
https://en.wikipedia.org/wiki/Maslow%27s_hierarchy_of_needs
https://en.wikipedia.org/wiki/1970s_energy_crisis
https://www.theguardian.com/environment/2026/mar/13/fixing-the-same-issue-first-big-oil-crisis-middle-eastern-wars
https://worksinprogress.co/issue/liberte-egalite-radioactivite/
https://worksinprogress.co/issue/liberte-egalite-radioactivite/
https://www.bloomberg.com/news/articles/2024-01-06/france-to-seek-cut-in-fossil-fuel-generation-to-40-by-2035#:~:text=France%20plans%20to%20revamp%20its%20atomic%20industry,the%20draft%20won't%20specify%20a%20preferred%20technology.
https://www.raponline.org/wp-content/uploads/2025/12/rap-oxenaar-butler-yuan-industrial-electrification-country-factsheets-dec-2025.pdf
https://en.wikipedia.org/wiki/North_Sea_oil#:~:text=The%20situation%20was,%5B16%5D
https://jpt.spe.org/one-basin-two-tales-uk-norways-different-north-sea-results
https://zzf-potsdam.de/sites/default/files/mitarbeiter/PDFs/boesch/ssoar-hsr-2014-4-bosch-energy_diplomacy_west_germany_the.pdf
https://visualizingenergy.org/the-history-of-fossil-fuel-production-in-the-united-states/
https://visualizingenergy.org/watch-the-history-of-oil-power-plants-in-the-united-states/
https://visualizingenergy.org/the-history-of-coal-production-in-the-united-states/
https://rosap.ntl.bts.gov/view/dot/5104/dot_5104_DS1.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2026/03/Insight-178-Fossil-fuel-shocks.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2026/03/Insight-178-Fossil-fuel-shocks.pdf
https://iogpeurope.org/european-oil-and-gas-reserves/
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/wdn-20260318-1
https://www.hhs.se/en/about-us/news/site-publications/2026/hormuz-shock-eu-gas-security/
https://www.hhs.se/en/about-us/news/site-publications/2026/hormuz-shock-eu-gas-security/
https://www.brookings.edu/articles/why-irans-disruption-of-the-strait-of-hormuz-matters/
https://ourworldindata.org/grapher/share-energy-source-sub
https://economymiddleeast.com/news/global-demand-for-lng-to-surge-by-54-68-percent-by-2040-says-shell/#:~:text=LNG%20to%20represent,primary%20energy%20supply.
https://en.wikipedia.org/wiki/Ras_Laffan_Industrial_City
https://www.youtube.com/watch?v=rjlRTFyennU
https://www.e-education.psu.edu/emsc470/node/557#:~:text=Thus%2C%20EROI%20is%20the%20ratio,of%20energy%20that%20was%20used.
https://youtu.be/XTxPZdeKZgM
https://www.carbonbrief.org/energy-return-on-investment-which-fuels-win/#:~:text=It's%20worth%20noting%2C%20however%2C%20that,puts%20nuclear's%20EROI%20at%20five.
https://www.carbonbrief.org/energy-return-on-investment-which-fuels-win/#:~:text=It's%20worth%20noting%2C%20however%2C%20that,puts%20nuclear's%20EROI%20at%20five.
https://naturalgasintel.com/glossary/lng-train/
https://www.energycapitalventures.com/post/lng-expansion-strengthening-u-s-infrastructure-and-enabling-green-molecules-r
https://www.reuters.com/business/energy/qatars-role-global-gas-market-2026-03-19/
https://www.reuters.com/business/energy/qatars-role-global-gas-market-2026-03-19/
https://tribune.com.pk/story/2562163/pakistan-seeks-to-renegotiate-lng-deal-with-qatar
https://tribune.com.pk/story/2562163/pakistan-seeks-to-renegotiate-lng-deal-with-qatar


 

10:40 - LNG as an energy-security fuel for import-dependent and resource-poor 
economies: Pakistan, Japan, South Korea, Thailand, Taiwan, and parts of Latin America 
10:47 - Qatar declared force majeure and halted LNG shipments (Force majeure 
definition) 
11:02 - Japan’s financial role in scaling the global LNG industry  
11:11 - A single LNG tanker is roughly equivalent to nearly a month of output from a 
nuclear plant  
11:40 - Energy imports and exports by country 
12:20 - Europe signed long-term deals with Qatar 
12:40 - What LNG is used for (besides fuel) 
13:01 - Second-, third-, nth order effects 
13:17 - Qatar honored long-term contracts to Pakistan, etc. 
14:30 - LNG consumer storage 
14:45 - LNG thermal efficiency (~60%) versus nuclear (~33%) and coal (~40% for 
ultra-supercritical steam) 
15:10 - Combined cycle power plants are easiest non-renewable system to build 
16:25 - Ukrainian drone strike on Russian LNG tanker (Arctic Metagaz), Transit through 
the Suez Canal  
16:37 - Current LNG markets 
17:10 - Pakistan's domestic power sources cushion LNG supply risk 
17:20 - Baseload vs. Intermittent power 
17:55 - Wet, lignite coal 
18:12 - Rankine cycle 
18:19 - Nuclear power in Pakistan 
18:50 - Europe replacing much of its lost Russian pipeline gas with LNG, including 
long-term deals with Qatar and the United States 
19:19 - Europe consuming ~38 EJ of hydrocarbons while producing only ~5* EJ 
19:21 - North Sea Granat prospect  
19:50 - Europe continued Russian LNG imports 
20:00 - Europe’s dependence on U.S. LNG 
20:05 - Trump and Greenland 
20:10 - Europe’s shift away from Russian pipeline gas increasing global competition for 
LNG cargoes 
20:20 - Natural-gas strip futures: Europe still above $20/MMBtu 18 months out versus 
~$3 in the U.S. and negative gas pricing in the Permian 
20:25 - Firm long-term LNG contracts versus flexible market-linked supply exposed by 
the energy crisis 
20:40 - Flaring, dumping, and associated gas oversupply in oil-heavy basins 
20:47 - Marcellus natural gas trend 
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https://www.moneycontrol.com/news/business/pakistan-faces-lng-shortage-within-10-days-as-qatar-export-halt-deepens-crisis-13868625.html
https://www.reuters.com/sustainability/boards-policy-regulation/japans-middle-east-energy-dependency-how-it-mitigates-shocks-2026-03-04/
https://www.koreaherald.com/article/10702755
https://energytracker.asia/thailand-lng-import-plans/
https://www.atlanticcouncil.org/blogs/energysource/the-iran-war-tests-taiwans-energy-resilience/
https://naturalgasintel.com/news/latin-america-eyes-domestic-gas-as-middle-east-conflict-squeezes-global-supply/
https://www.gosships.com/qatars-lng-force-majeure-and-the-fragility-of-global-gas/
https://en.wikipedia.org/wiki/Force_majeure
https://en.wikipedia.org/wiki/Force_majeure
https://www.jbic.go.jp/en/about/introduction/energy.html
https://www.linkedin.com/pulse/whats-inside-lng-tanker-energy-equivalent-blow-your-mind-rod-s--y6bte/
https://www.energy.gov/ne/articles/infographic-how-much-power-does-nuclear-reactor-produce
https://www.energy.gov/ne/articles/infographic-how-much-power-does-nuclear-reactor-produce
https://ourworldindata.org/grapher/energy-imports-and-exports-energy-use?tab=table&country=
https://www.spglobal.com/energy/en/news-research/latest-news/lng/103123-qatar-energys-long-term-lng-contracts-with-european-buyers-likely-to-include-natural-gas-indexation#:~:text=Qatar%20Energy%20announced%20long%2Dterm,to%20FSRU%20Italia%20starting%202026.
https://heldenfels.com/what-is-lng-used-for/
https://consilienceproject.org/challenges-to-making-sense-of-the-21st-century/#:~:text=Beck%E2%80%99s%20basic%20thesis,risk%20society.
https://www.qatarenergylng.qa/english/Media/News/Article/ArticleID/189/QATARGAS%20SIGNS%20LONG-TERM%20AGREEMENT%20WITH%20PAKISTAN%20STATE%20OIL%20COMPANY
https://cryospain.com/storing-liquefied-natural-gas
https://energyeducation.ca/encyclopedia/Natural_gas_power_plant#:~:text=The%20thermal%20efficiency%20of%20the,an%20older%20coal%20power%20plant
https://www.pcienergysolutions.com/2023/04/17/power-plant-efficiency-coal-natural-gas-nuclear-and-more/#:~:text=As%20of%202023%2C%20Nuclear%20power%20plant%E2%80%AFefficiency%20averages%20around%2033%25%2C%20which%20is%20comparable%20to%20other%20fossil%20fuel%2Dbased%20generation%20units.
https://www.ctc-n.org/technologies/pulverised-coal-combustion-higher-efficiency#:~:text=Pulverised%20coal%20power%20plants%20account,830%20kg%20to%20730%20kg.
https://www.ctc-n.org/technologies/pulverised-coal-combustion-higher-efficiency#:~:text=Pulverised%20coal%20power%20plants%20account,830%20kg%20to%20730%20kg.
https://en.wikipedia.org/wiki/Combined-cycle_power_plant
https://electrical-engineering-portal.com/an-overview-of-combined-cycle-power-plant#:~:text=Commercial%20availability,shipped%20and%20transported.
https://www.reuters.com/world/russia-blames-ukrainian-drones-attack-lng-ship-mediterranean-2026-03-04/
https://www.reuters.com/world/middle-east/maersk-pauses-sailings-through-suez-canal-bab-el-mandeb-strait-citing-escalating-2026-03-01/
https://www.reuters.com/world/middle-east/maersk-pauses-sailings-through-suez-canal-bab-el-mandeb-strait-citing-escalating-2026-03-01/
https://www.spglobal.com/energy/en/commodity/natural-gas/lng
https://www.reuters.com/business/energy/pakistans-domestic-power-sources-cushion-lng-supply-risk-minister-says-2026-03-13/
https://www.ieclmagazine.com/featured-articles/the-difference-between-baseload-and-intermittent-power
https://en.wikipedia.org/wiki/Lignite
https://en.wikipedia.org/wiki/Rankine_cycle
https://en.wikipedia.org/wiki/Nuclear_power_in_Pakistan
https://www.reuters.com/business/energy/us-qatar-fill-gap-after-eu-bans-russian-lng-imports-2025-10-23/
https://www.reuters.com/business/energy/us-qatar-fill-gap-after-eu-bans-russian-lng-imports-2025-10-23/
https://substack.com/@doomberg/note/c-202873539
https://www.reuters.com/business/energy/equinor-makes-oil-gas-find-north-sea-2026-02-16/
https://www.kpler.com/blog/which-russian-commodities-does-the-eu-still-import-and-for-how-much-longer
https://www.dw.com/en/weaned-off-putins-gas-europe-now-addicted-to-us-lng/a-75911713
https://commonslibrary.parliament.uk/research-briefings/cbp-10472/
https://www.euronews.com/my-europe/2026/03/25/europe-loses-its-grip-as-lng-cargos-chase-higher-prices-in-asia
https://www.euronews.com/my-europe/2026/03/25/europe-loses-its-grip-as-lng-cargos-chase-higher-prices-in-asia
https://www.cmegroup.com/markets/energy/natural-gas/natural-gas.quotes.html
https://www.argusmedia.com/en/news-and-insights/latest-market-news/2802142-eu-hints-at-soft-price-cap-for-the-ets-before-3q
https://www.crai.com/insights-events/publications/evaluation-of-north-american-natural-gas-markets-amid-recent-global-lng-supply-disruptions/
https://naturalgasintel.com/news/negative-permian-prices-endure-as-bidweek-natural-gas-trading-gets-rolling/
https://discoveryalert.com.au/global-lng-supply-crisis-2026-vulnerabilities/
https://discoveryalert.com.au/global-lng-supply-crisis-2026-vulnerabilities/
https://en.wikipedia.org/wiki/Gas_flare
https://www.dw.com/en/exclusive-cargo-ships-dumping-oil-into-the-sea-go-unpunished/a-61201989
https://mercercapital.com/insights/blogs/energy-valuation-insights-blog/2026/the-emerging-nexus-of-data-centers-excess-natural-gas-and-produced-water-part-i/
https://en.wikipedia.org/wiki/Marcellus_natural_gas_trend


 

20:57 - The Carbon Pulse, Possible future shapes of the Carbon Pulse, Future growth 
scenarios 
21:05 - Uneven geography of energy abundance and scarcity 
21:50 - Europe’s long-term deindustrialization (Europe energy constraints and imports) 
accelerated after Russia’s invasion of Ukraine 
22:00 - Germany’s relative success in preserving heavy industry  
22:35 - England closed its last primary steel plant 
23:25 - Europe’s hydrocarbon import dependency rising from ~20% in 1995 to ~80% 
today 
23:35 - Jean-Marc Jancovici’s framing: efficiency, sobriety, or poverty, TGS Episodes 
#84 & #175 
24:25 - The Great Simplification 
24:30 - European hydrocarbon use peaking around 2005 at ~46 EJ 
25:15 - Vaclav Smil’s “four pillars of civilization”: steel, cement, ammonia/fertilizer, and 
petrochemicals/plastics 
25:27 - Trump’s framing: if you don’t have steel, you don’t have a country 
26:05 - Strait of Hormuz disruptions and their implications for nuclear and LNG 
26:15 - Global nuclear fleet by country: ~440 reactors, close to 400 GW, with roughly 
two-thirds built in the 1970s and 1980s 
26:35 - Stop Calling Nuclear Rectors "Aging" 
27:15 - New European Pressurized Reactors: cost, delay, and examples such as Hinkley 
Point C, Flamanville, and Olkiluoto 
27:40 - Germany’s closed nuclear facilities and restart debates 
28:31 - China restricting titanium exports, Broader supply-chain constraints 
29:10 - Chinese grid/economic growth 
29:15 - U.S. grid growth of ~8% per year in the mid-20th century versus ~1% or 
stagnation today 
30:15 - China building large reactors quickly, Russia as well 
30:30 - Nuclear power plant construction time 
30:50 - Nimbyism 
31:05 - Ontario as the only active new nuclear construction site in North America 
31:35 - No major conventional nuclear plants under active construction in the U.S. 
despite media hype 
31:55 - U.S. struggles with megaproject delivery, even as they install large volumes of 
Chinese solar and build LNG export terminals – Nuclear’s core bottleneck as project 
delivery in the West 
32:50 - Chris Keefer’s “nuclear has CCGT envy” argument 
33:30 - Light-water and heavy-water reactors  
33:40 - Financing nuclear energy 
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https://read.realityblind.world/view/975731937/260/
https://youtu.be/BjG7a58Y0Ig?si=IJfNIZy7v7dB0xtj
https://youtu.be/hyhz4q-5NKA?si=gG76GC8MC3X2MfxG
https://youtu.be/hyhz4q-5NKA?si=gG76GC8MC3X2MfxG
https://www.mapsofworld.com/thematic-maps/natural-resources-maps/
https://thehonestsorcerer.substack.com/p/europes-downward-spiral-accelerates
https://ember-energy.org/latest-insights/shockproof-how-electrification-can-strengthen-eu-energy-security/europe-is-highly-vulnerable-due-to-reliance-on-fos/
https://en.wikipedia.org/wiki/Russo-Ukrainian_war_(2022%E2%80%93present)
https://www.economyinsights.com/p/germanys-industrial-strength#:~:text=Measured%20in%20pure%20manufacturing%20output,vs%20other%20major%20European%20manufacturers
https://www.reuters.com/world/uk/britains-biggest-steel-works-end-production-after-100-years-2024-09-30/
https://www.decouple.media/p/europe-forgot-the-lesson-the-1970s?r=kv2zt&triedRedirect=true#:~:text=This%20represents%20an%20extraordinary%20inversion%20of%20insecure%20hydrocarbon%20import%20dependency%20form%2030%25%20in%201995%20to%2080%25%20in%202026.
https://www.decouple.media/p/europe-forgot-the-lesson-the-1970s?r=kv2zt&triedRedirect=true#:~:text=This%20represents%20an%20extraordinary%20inversion%20of%20insecure%20hydrocarbon%20import%20dependency%20form%2030%25%20in%201995%20to%2080%25%20in%202026.
https://fr.linkedin.com/in/jean-marc-jancovici/en
https://www.gisreportsonline.com/r/growth/#:~:text=A%20soft%20version,champions%20nuclear%20power.
https://www.thegreatsimplification.com/episode/84-jean-marc-jancovici
https://www.thegreatsimplification.com/episode/jean-marc-jancovici-sobriete-vs-poverty-preparing-for-a-new-cultural-paradigm
https://youtu.be/-xr9rIQxwj4?feature=shared
https://www.resilience.org/stories/2015-08-31/europe-oil-consumption-peaked-2005/
https://time.com/6175734/reliance-on-fossil-fuels/
https://time.com/6175734/reliance-on-fossil-fuels/
https://thehill.com/homenews/administration/376408-trump-if-you-dont-have-steel-you-dont-have-a-country/
https://unctad.org/publication/strait-hormuz-disruptions-implications-global-trade-and-development
https://www.cfr.org/articles/iran-the-strait-of-hormuz-and-an-unprecedented-energy-crunch#:~:text=Jason%20is%20absolutely,a%20long%20time.
https://www.woodmac.com/press-releases/me-conflicts-impact-on-nea-gas-market/
https://www.statista.com/statistics/267158/number-of-nuclear-reactors-in-operation-by-country/#:~:text=Operable%20nuclear%20power%20reactors%20worldwide,are%20connected%20to%20the%20grid.
https://world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today
https://visualizingenergy.org/global-nuclear-reactor-startups-and-retirements-1951-2024/
https://visualizingenergy.org/global-nuclear-reactor-startups-and-retirements-1951-2024/
https://thebreakthrough.org/blog/stop-calling-nuclear-reactors-aging#:~:text=All%20this%20begs%20the%20question,long%20future%20ahead%20of%20them.
https://ieefa.org/resources/european-pressurized-reactors-eprs-next-generation-design-suffers-old-problems
https://www.world-nuclear-news.org/articles/edf-estimates-epr2-programme-costs-at-eur728-billion
https://www.world-nuclear-news.org/articles/delay-in-flamanville-3-attaining-full-power
https://en.wikipedia.org/wiki/Hinkley_Point_C_nuclear_power_station
https://en.wikipedia.org/wiki/Hinkley_Point_C_nuclear_power_station
https://www.ans.org/news/article-7625/flamanville3-reaches-full-power/
https://en.wikipedia.org/wiki/Olkiluoto_Nuclear_Power_Plant
https://www.radiantenergygroup.com/reports/restarting-germanys-reactors-feasibility-and-schedule
https://theoregongroup.com/commodities/titanium/chinas-titanium-dominance-vertical-supply-chain-cost-edge-and-global-ripple-effects/
https://www.iea.org/reports/global-critical-minerals-outlook-2025
https://en.wikipedia.org/wiki/Electricity_sector_in_China
https://en.wikipedia.org/wiki/Economy_of_China
https://hannahritchie.substack.com/i/176390434/relative-electricity-generation-since-1950
https://hannahritchie.substack.com/i/176390434/relative-electricity-generation-since-1950
https://globalenergymonitor.org/report/china-is-building-half-of-the-worlds-new-nuclear-power-despite-inland-plants-pause/
https://www.csis.org/analysis/geopolitics-russias-civil-nuclear-exports-four-years-war
https://hannahritchie.substack.com/p/nuclear-construction-time
https://en.wikipedia.org/wiki/NIMBY
https://thenarwhal.ca/ontario-darlington-nuclear-smr-explainer/
https://www.cato.org/regulation/fall-2025/next-nuclear-renaissance
https://www.cato.org/regulation/fall-2025/next-nuclear-renaissance
https://www.constructiondive.com/news/construction-starts-plunged-megaprojects-faded/815595/
https://www.rechargenews.com/energy-transition/us-factories-under-threat-from-unprecedented-wave-of-chinese-solar-panel-imports/2-1-1604599
https://www.rechargenews.com/energy-transition/us-factories-under-threat-from-unprecedented-wave-of-chinese-solar-panel-imports/2-1-1604599
https://www.eia.gov/todayinenergy/detail.php?id=66384#:~:text=Five%20additional%20LNG%20export%20projects%20in%20the,Bcf/d)%20*%20CP2%20Phase%201%20(2.0%20Bcf/d)
https://neutronbytes.com/2026/03/20/multiple-bottlenecks-face-new-nuclear-builds/
https://neutronbytes.com/2026/03/20/multiple-bottlenecks-face-new-nuclear-builds/
https://www.linkedin.com/posts/chris-keefer-md-166a3698_the-smr-craze-reflects-a-fundamental-category-activity-7441473178914295808-TgcD/
https://en.wikipedia.org/wiki/Light-water_reactor
https://en.wikipedia.org/wiki/Heavy-water_reactor
https://world-nuclear.org/information-library/economic-aspects/financing-nuclear-energy


 

34:10 - AI/data-center growth and “all of the above” energy strategy reviving nuclear 
enthusiasm 
35:10 - Taiwan’s former ~5* GW nuclear fleet supplying ~21% of its grid 
35:20 - Two ~1.3 GW reactors in Taiwan built but never fueled; referendum politics and 
restart debate 
35:30 - Taiwan replacing lost nuclear generation with LNG imports; Qatar supplying 
~35% of Taiwan’s power-sector LNG; Taiwan’s grid now ~50% LNG-fired, Referendum to 
turn them back on, UPDATE: Taiwan has now decided to reopen at least one nuclear 
power plant 
36:45 - E = mc² as the core frame for nuclear energy density 
37:00 - Uranium is the heaviest naturally occuring element 
37:07 - A 1 GW nuclear plant requiring ~150* tonnes of uranium fuel – roughly a 2.5–3 
meter sphere fitting in less than one shipping container – lasting ~12 months 
38:00 - How a nuclear reactor works, Nuclear fission  
39:40 - A 1 GW nuclear plant is producing ~25 GWh/day 
40:00 - Fossil fuels caused industrial civilization as we know it 
40:45 - Energy and Permaculture 
40:57 - Nuclear’s main advantages: extreme energy density, low operational emissions, 
and air-quality benefits 
41:20 - Nuclear reactors as sources of medical isotopes; Canadian reactors sterilizing 
~40% of the world’s single-use medical devices via cobalt isotopes 
41:30 - Other medical device sterilization methods: autoclaves and phosphine* gas 
42:20 - Nuclear as a source of long-duration, intergenerational employment, analogous 
to legacy auto plants in Detroit 
42:35 - Narrow-boundary view of jobs 
43:15 - Nuclear LCOE dominated by upfront construction cost (~70%) 
44:15 - Wind and solar as even more CapEx-heavy but far lower-risk to build; gas plants 
as cheap to build but highly fuel-cost exposed 
44:45 - How neo-liberal economics has held back new nuclear build (Government vs. 
corporate financing) 
45:10 - China, Russia, and Korea as better positioned for nuclear due to stronger state 
capacity 
45:30 - “MAGA industrial socialism” 
45:37 - Possible U.S. government involvement in Westinghouse and Mountain Pass 
45:52 - Ricardian economics 
46:00 - Piracy surges and continual shipping transportation bombings 
46:40 - Relicensing existing nuclear plants toward 80-90 year lifetimes 
47:00 - Reactor pressure vessel aging: neutron bombardment, embrittlement, 
corrosion, and Russian annealing efforts 
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47:55 - Countries that are slowing, reversing, or reconsidering phaseouts; Belgium, 
France, Taiwan, and Japan  
48:35 - China as the likely long-term winner in nuclear buildout 
48:45 - China’s ~60 GW nuclear fleet today, about 5% of installed capacity, 
standardized around two reactor designs (CAP1000 and HPR1000) and projected to 
reach ~200-250 GW by 2040-2050 
49:10 - Current global nuclear capacity at roughly 390 GW 
49:20 - Energy race between U.S. and China (Per capita electricity generation, 2025), 
The AGI Race, Energy demand from AI 
50:15 - China and the Malacca dilemma 
51:10 - China’s electrification push as energy-security strategy more than climate 
strategy 
51:15 - China’s still ~60% coal 
51:20 - China’s “energy bases” 
52:05 - Coal-to-fertilizer and coal-to-plastics pathways 
52:40 - Energy blindness 
53:05 - Western electricity-market deregulation: Weak on reliability, slack, and energy 
security 
53:55 - In-fighting on the left, Modern environmentalism drifting into virtue signaling 
54:30 - Rising energy bills are rewiring American politics 
56:40 - SMRs as economically weak because inherent nuclear costs do not scale down 
well 
56:50 - “Advanced reactors”: Molten-salt, High-temperature gas-cooled, 
Sodium-cooled fast 
57:15 - Bill Gates recent nuclear project 
57:20 - EBR-I and EBR-II 
57:35 - Fuel breeding in sodium fast reactors 
57:50 - Startup and VC culture treating nuclear like software 
59:30 - Acute radiation syndrome 
59:40 - No civilian deaths from handling spent nuclear fuel/radiation in normal 
operations 
1:00:05 - Safer storage of spent nuclear fuel, Coated cladding 
1:00:25 - How dangerous is high-level radioactive waste? 
1:01:00 - Nuclear waste storage and why it is easier to manage than coal ash and PM2.5 

1:02:05 - Coal ash ponds and broader pollution risks 
1:02:30 - U.S. presidential rhetoric about attacking Iranian power infrastructure 
1:02:50 - Iran’s list of potential retaliatory targets if its infrastructure is attacked 
1:03:00 - Barakah nuclear power station in the UAE 
1:03:20 - Chernobyl accident 
1:03:30 - RBMK reactors are fundamentally different from Western light-water designs 
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https://voegelinview.com/the-irony-of-modern-environmentalism/
https://grist.org/energy/rising-energy-bills-are-rewiring-american-politics/
https://www.advancedsciencenews.com/small-modular-reactors-offer-no-hope-for-nuclear-energy/
https://www.advancedsciencenews.com/small-modular-reactors-offer-no-hope-for-nuclear-energy/
https://en.wikipedia.org/wiki/Molten-salt_reactor
https://en.wikipedia.org/wiki/High-temperature_gas-cooled_reactor
https://en.wikipedia.org/wiki/Sodium-cooled_fast_reactor
https://www.scientificamerican.com/article/bill-gates-backed-nuclear-startup-terrapower-just-got-cleared-to-start/
https://inl.gov/ebr/
https://en.wikipedia.org/wiki/Experimental_Breeder_Reactor_II
http://v
https://www.sciencedirect.com/science/article/abs/pii/S014919702400386X
https://globalventuring.com/corporate/energy-and-natural-resources/corporate-investment-in-nuclear-startups-jumps-amid-growing-data-centre-demand/
https://en.wikipedia.org/wiki/Acute_radiation_syndrome
https://en.wikipedia.org/wiki/Nuclear_and_radiation_accidents_and_incidents
https://en.wikipedia.org/wiki/Nuclear_and_radiation_accidents_and_incidents
https://www.nrc.gov/docs/ml1113/ML11139A149.pdf
https://www.nrc.gov/reactors/power/atf/technologies/chrom-clad
https://nyheter.ntnu.no/en/how-long-does-high-level-radioactive-waste-remain-radioactive/#:~:text=A%20direct%20exposure%20to%20fresh,it%20as%20it%20is%20harmful.
https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste
https://www.scientificamerican.com/article/coal-ash-is-more-radioactive-than-nuclear-waste/
https://www.stateofglobalair.org/pollution-sources/pm25
https://www3.epa.gov/region1/npdes/merrimackstation/pdfs/ar/AR-454.pdf
https://www.amnesty.org/en/latest/news/2026/03/trump-warning-attack-iran-power-plants-is-threat-to-commit-war-crimes/
https://www.aljazeera.com/news/2026/3/23/energy-water-bonds-what-are-irans-targets-if-trump-hits-power-plants
https://en.wikipedia.org/wiki/Barakah_nuclear_power_plant
https://www.bfs.de/EN/topics/ion/accident-management/emergency/chornobyl/accident.html
https://world-nuclear.org/information-library/appendices/rbmk-reactors#:~:text=The%20RBMK%20is%20an%20unusual,from%20most%20other%20power%20reactors.
https://www.nrc.gov/reactors/new-reactors/large-lwr


 

1:03:50 - Accidents in graphite-moderated reactors 
1:04:10 - Chernobyl fallout detected in Sweden 
1:04:30 - Chernobyl health debates: Greenpeace, EU Green parties, and politically 
contested casualty estimates 
1:04:50 - UN Chernobyl Forum estimate of ~30 direct deaths, including 28 from acute 
radiation syndrome 
1:05:50 - Roughly 40% of humans get cancer over a lifetime 
1:06:10 - Chernobyl health effects: Iodine-131 exposure led to 5,000 thyroid cancer 
cases in children, Additional 15,000 projected excess thyroid cancer cases 
1:07:07 - Thyroid cancer as relatively treatable, including with radioactive iodine 
1:07:33 - Cesium-137 exposure outside the Chernobyl exclusion zone 
1:08:05 - Destruction of Gulf desalination infrastructure as a public-health disaster  
1:09:00 - Nate’s paper: Economics for the future – Beyond the superorganism 
1:09:50 - CANDU reactors as design choices that avoided some fuel-cycle and 
heavy-forging bottlenecks 
1:10:40 - Ultra-high-purity quartz from Spruce Pine in North Carolina is a critical 
semiconductor chokepoint 
1:10:55 - The complexity of manufacturing and installing solar panels 
1:11:20 - Material World by Edmund Conway (TGS Episode) 
1:12:07 - Existential risks, TGS Episode on such 
1:12:17 - Marxist-Leninist ideology 
1:14:10 - Oklo as a “nuclear meme stock”: Sam Altman, Y Combinator, SPAC dynamics, 
NRC rejection 
1:16:05 - Theranos case 
1:17:35 - Hype around AI solving nuclear fusion 
1:19:20 - CORRECTION: “If you're paying them $130 a megawatt hour, you're generating 
about $13 million hundred*.”  
1:20:07 - Army microreactor history in Greenland and the Panama Canal 
1:21:00 - Terror Management Theory (TMT) (More info), TGS episode on such 
1:23:50 - ASI Existential Risk, Advanced AI Extinction Risk & Risk Analysis, TGS Episode 
on such 
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https://www.cdc.gov/radiation-emergencies/hcp/isotopes/iodine-131.html
https://www.cnsc-ccsn.gc.ca/eng/resources/health/health-effects-chornobyl-accident/#:~:text=About%205%2C000%20thyroid%20cancer%20cases%20were%20due%20to%20radioactive%20iodine%20(iodine%2D131)%20exposure%20to%20children%20or%20adolescents%20at%20the%20time%20of%20the%20accident.
https://www.cnsc-ccsn.gc.ca/eng/resources/health/health-effects-chornobyl-accident/#:~:text=About%205%2C000%20thyroid%20cancer%20cases%20were%20due%20to%20radioactive%20iodine%20(iodine%2D131)%20exposure%20to%20children%20or%20adolescents%20at%20the%20time%20of%20the%20accident.
https://www.cnsc-ccsn.gc.ca/eng/resources/health/health-effects-chornobyl-accident/#:~:text=of%20the%20accident.-,The%20remaining%2015%2C000%20cases%20are%20due%20to%20a%20variety%20of%20factors,improved%20diagnostic%20methods%20to%20detect%20thyroid%20cancer,-There%20were%20no
https://www.thyroid.org/thyroid-cancer/
https://www.cancer.org/cancer/types/thyroid-cancer/treating/radioactive-iodine.html
https://www.cdc.gov/radiation-emergencies/hcp/isotopes/cesium-137.html
https://www.americanscientist.org/article/growing-up-with-chernobyl
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