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1. RE4v1 due tomorrow, 3-29 at midnight



http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578

Impact Technology Has on Evolution of Nuclear Arsenals 



http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578



Impact Technology Has on Evolution of Nuclear Arsenals 

targeting with
old fuze

targeting with
new correcting 
fuze

Kill probability for hardened silo
Increases from 50% to 86%

Number of deployed Trident warheads 
(W67-1/MK4A) with ability to kill 
hardened targets. 

results in significant imbalance
in nuclear deterrent + possible
Russian concerns with regards to
US first strike capabilities.



Chain of Proliferation 



States With Nuclear Weapons in 2019

NPT States
China
France
Russia
UK
USA

Non NPT States
India
Israel
North Korea
Pakistan



Nuclear Weapons Stockpiles 1945-2017

9,400 in 2017

9,330 Nuclear weapons in Military Stockpiles in 2019



World Nuclear Weapons Stockpile 1945-2017

UK

France

China

Israel

India

Pakistan



Arms Control Association 2018 estimate



Breakdown of the Nuclear Weapons Stockpile (2019) 



World Nuclear Weapons Stockpile 1945-2019 

Source: Federation of Atomic Scientists, Nuclear Notebook, Hans Kristensen 



NPT Nuclear Weapon States
(Total Weapons)

China:           ~ 290

France:         ~ 300

Russia:         ~ 4,330

UK:               ~ 215

US:               ~ 3,800

Global Nuclear Weapon Inventory 2019 (Important)

Source: Status of World Nuclear Forces, Written by 
Hans M. Kristensen and Matt Korda, Federation of 
American Scientists 

Non-NPT Nuclear Weapon States
(Total Weapons)

Pakistan:       ~ 140-150

Israel:            ~  80

India:             ~ 130-140

North Korea: ~  20-30 



2019 Breakdown of Nuclear Forces 

Status of World Nuclear Forces 2019*
Country Deployed

Strategic
Deployed

Nonstrategi
c

Reserve/
Nondeploye

d

Military
Stockpile

Total Inventory

Russia 1,600c 0d 2,730e 4,330 6,500f

United States 1,600g 150h 2,050i 3,800j 6,185k

France 280l n.a. 20l 300 300

China 0m ? 290 290 290m

United Kingdom 120n n.a. 95 215 215n

Israel 0 n.a. 80 80 80o

Pakistan 0 n.a. 140-150 140-150 140-150p

India 0 n.a. 130-140 130-140 130-140q

North Korea 0 n.a. ? 20-30 20-30r

Total: ~3,600 ~150 ~5,555 ~9,330 ~13,890

Source: Federation of American Scientists “Status of World Nuclear Forces” 
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Non-Proliferation Treaty Map

NPT Non-NPT

Source: British American Security Information Council 



Nuclear Warheads on Alert (2017)

21% of Stockpile on Alert  ICBMs: 392, SSBNs: 460

21% of Stockpile on Alert ICBMs: 686, SSBNs: 211 

27% of Stockpile on Alert SSBNs: 80

19% of Stockpile on Alert SSBNs: 40

Warheads are not mated with delivery systems

Warheads are not mated with delivery systems

Warheads are not mated with delivery systems

Warheads are not mated with delivery systems

Warheads are not mated with delivery sysyems 

Source:Hans Kristensen,  FAS, Alert Status of Nuclear Weapons 



Arms Control Agreements

Source: Arms Control Association “Strategic Nuclear Arms Control Agreements” 

Abandoned by the US andRussia in Feb 1st, 2019
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Evolution of US and SU-Russian Strategic Nuclear Warhead 
Numbers

Source: NRDC (Nov. 2002)



Evolution of US and SU-Russian
Strategic Nuclear Launcher Numbers

Source: NRDC (Nov. 2002)



Evolution of US and SU-Russian Nuclear Stockpiles (2019)

Source: The Bulletin of the Atomic Scientist
Nuclear Notebook, written by Hans M Kristensen and
Robert S. Norris, Federation of American Scientists 

USA
SU/Russia



US and Russian Warheads after New START

Source: Federation of American Scientists 



U.S. and Russian “Tactical” Weapons in Europe

• The U.S. is thought to have 150 tactical nuclear weapons 
based in Europe, in the form of aerial bombs.

• Most are based in Italy and Turkey, but some are based in 
Germany, Belgium, and the Netherlands.

• Russia is thought to have about 2,000 operational “tactical” 
nuclear weapons in its arsenal.

• At the peak in 1971, 7100 U.S. tactical weapons were 
stationed in Europe: removed for concerns with regards to 
decision process of escalating conventional conflict and for 
security risks arising from political terrorism in Europe.
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Evolution of US SSBN Nuclear Forces

Source: NRDC



Evolution of US ICBM Nuclear Forces

Source: NRDC



2018 Estimate of US Forces Under New START

SLBM

Bomber

Bomber 

ICBM

Nuclear 
Triad 

Type

Land ICBM

Air Bomber

Sea SLBM

399

212

38
11

660

N/A

N/A

49

1393
Source for 2018 data: US Strategic Forces Uncer New Start (2018), Arms Control Association 



US and Russian Nuclear Evolution

Source: Information: Federation of American Scientists  Chart: Statista 



Nuclear Labs, Plants, and Weapons locations (2017)

Minuteman III ICBMs

Minuteman II ICBMs

SSBNs

Trident II SSBNs

Silos for Minuteman III 
ICBMS

Silos for Minuteman 
ICBMs 

Nuclear Assembly 
and dissassembly 

Minuteman III 
ICBMs

B-2 Bombers

B-52 H Bombers 

Research 
and 
development 

B-61 Bombers and 
Air Launched 
Cruise Missiles

Currently developing weapons such as 
B61 Gravity bomb, W76-2, and W80 for 
Sea launched cruise missiles 

Contains stockpile 
of enriched 
uranium 

Produces 
tritium 

Designs 6,300 of 
6,500 components 
for nuclear 
weapons

Produces the non nuclear 
components of the stockpile 



Specific Warheads at Each Nuclear Weapons Facility (2019)

Source:Hans M. Kristensen and Matt Korda, United States Nuclear Forces (2019), Bulletin of the Atomic Scientists 
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March 25 (Reuters) - Russia will station tactical nuclear 
weapons in Belarus, President Vladimir Putin said on 
Saturday, sending a warning to NATO over its military 
support for Ukraine and escalating a standoff with the 
West.

Although not unexpected and while Putin said the move 
would not violate nuclear non-proliferation promises, it is 
one of the Russia's most pronounced nuclear signals since 
the beginning of its invasion of Ukraine 13 months ago.

The United States - the world's other nuclear superpower -
has reacted cautiously to Putin's statement, with a senior 
administration official saying there were no signs Moscow 
planned to use its nuclear weapons.

Putin likened his plans to the U.S. stationing its weapons in 
Europe and said that Russia would not be transferring 
control to Belarus. But this could be the first time since the 
mid-1990s that Russia were to base such weapons outside 
the country.

"There is nothing unusual here either: firstly, the United States has been doing this for decades. They have long deployed their 
tactical nuclear weapons on the territory of their allied countries," Putin told state television.

"We agreed that we will do the same - without violating our obligations, I emphasize, without violating our international obligations 
on the nonproliferation of nuclear weapons."

https://www.reuters.com/world/europe/russia-will-supply-belarus-with-iskander-m-missile-systems-putin-2022-06-25/


Putin did not specify when the weapons would be transferred to Belarus, which has borders with three NATO members - Poland, 
Lithuania and Latvia. He said Russia would complete the construction of a storage facility there by July 1.

"This is part of Putin's game to try to intimidate NATO ... because there is no military utility from doing this in Belarus as Russia 
has so many of these weapons and forces inside Russia," said Hans Kristensen, director of the nuclear information project at the
Federation of American Scientists.

It was also unclear where in Belarus the weapons would be stationed. The transfer would expand Russia's nuclear strike ability 
along NATO's eastern border.

…
Putin said that Belarusian President Alexander Lukashenko had long requested the deployment. There was no immediate 
reaction from Lukashenko.
…

"We are not handing over (the weapons). And the U.S. does not hand (them) over to its allies. We're basically doing the same 
thing they've been doing for a decade," Putin said.

"They have allies in certain countries and they train ... their crews. We are going to do the same thing."
Russia has stationed 10 aircraft in Belarus capable of carrying tactical nuclear weapons, Putin said, adding that it had already
transferred to Belarus a number of Iskander tactical missile systems that can launch nuclear weapons.
…



2018 U.S. Nuclear Posture Review

The highest U.S. nuclear policy and strategy priority is to deter 
potential adversaries from nuclear attack of any scale. However, 
deterring nuclear attack is not the sole purpose of nuclear weapons. 
Given the diverse threats and profound uncertainties of the current and 
future threat environment, U.S. nuclear forces play the following critical 
roles in U.S. national security strategy. They contribute to the:

› Deterrence of nuclear and non-nuclear attack; 
› Assurance of allies and partners; 
› Achievement of U.S. objectives if deterrence fails; and 
› Capacity to hedge against an uncertain future. 

These roles are complementary and interrelated, and the adequacy of 
U.S. nuclear forces must be assessed against each role and the 
strategy designed to fulfill it. Preventing proliferation and denying 
terrorists access to finished weapons, material, or expertise are also 
key considerations in the elaboration of U.S. nuclear policy and 
requirements. These multiple roles and objectives constitute the 
guiding pillars for U.S. nuclear policy and requirements. 

https://media.defense.gov/2018/Feb/02/2001872877/-1/-1/1/EXECUTIVE-SUMMARY.PDF

2022 NPR published in October 2022
 Deterrence, Assurance, Achievement of Objectives if deterrence fails
 No nuclear threat to NPT non-nuclear weapons states
 Commitment to nuclear weapons modernization program



2018 U.S. Nuclear Posture Review on Tactical Weapons in 
Europe 

Source: 2019 Nuclear Posture Review



Russian Nuclear Laboratory and Stockpile Locations 



Russian ICBM locations 

Source: FAS, Steven Aftergood 



SU-Russian Nuclear Warheads

Source: NRDC (Nov. 2002)



Russian Nuclear Forces ICBMs (2019)

Source: Bulletin of Atomic Scientists,Russian Nuclear Forces (2019), Hans Kristensen and Robert Norris



Russian Nuclear Forces Cont. (2019)

Type/Name Designation Launcher
s

Year 
Deployed

Warhead Yield total 

Source: Bulletin of Atomic Scientists,Russian Nuclear Forces (2019), Hans Kristensen and Robert Norris



Russian Nuclear Forces Cont. (2019)

Source: Bulletin of Atomic Scientists,Russian Nuclear Forces (2019), Hans Kristensen and Robert Norris

Type/Name Designation Launchers Year Deployed Warhead Yield total 



Recent Evolution of Russian Nuclear Forces

Evolution of Russian total warheads is very similar to the evolution 
of US nuclear forces

(because of START and New START limits).

Unlike the US, for geopolitical reasons Russia deploys more 
warheads on its ICBMs than on its SLBMs.



Russian Nuclear Forces
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China’s Nuclear Infrastructure



Total Chinese Nuclear Warheads 1945-2017

Source: The Bulletin of the Atomic Scientist Nuclear Notebook, written by Hans M Kristensen and Robert S. Norris, Federation of American Scientists 

Traditional Chinese nuclear posture:
No first strike use – limited assured 2nd strike 
capability



Chinese Nuclear Forces (2018)
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Currently: Modernizing nuclear forces to strengthen assured 2nd strike capability
● road mobile ICBM launchers
● new DF-41
● submarine based missiles 

See for example: 
China’s Transition to a More Credible Nuclear Deterrent: 
Implications and Challenges for the United States
Michael S. Chase in Asia Policy, July 2013



Chinese Nuclear Stockpile Growth 

Source: Federation of American Scientists 

Source: DIA, The Decades Ahead: 1999-2020, A 
Primer on the Future Threat, July 1999



French and British Nuclear Structure

Source: Nuclear weapons in Europe: British and French deterrence forces, Niklas Granholm and John Ryvidqist



French and British Nuclear Forces(2017)

France

UK

Source: The Bulletin of the Atomic Scientist Nuclear Notebook, written by Hans M Kristensen and Robert S. Norris, Federation of American Scientists 

UK

France 



French Arsenals (2019) 

Source: Hans M. Kristensen & Matt Korda (2019) French nuclear forces, 2019, Bulletin of the Atomic Scientists



U.K. Strategic Nuclear Forces

Source: NRDC (Nov. 2002)

The United Kingdom and France (largely) rely on a nuclear deterrent in form
of a naval submarine based nuclear arsenal 

Source: Hand Kristensen and Robert S Norris,British Nuclear forces 2011, Bulletin of the Atomic Scientists
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Estimates for Arsenals in India, Israel, North Korea and 
Pakistan (2017)

Israel ~ 80 India ~ 130 North Korea < 10

Source: The Bulletin of the Atomic Scientist Nuclear Notebook, written by Hans M Kristensen and Robert S. Norris, Federation of American Scientists 



Indian locations of Nuclear Power and Weapons



Indian locations of Nuclear Power and Weapons

Source: Indian Defense Review, RSN Singh 



India’s Nuclear and Missile Programs – 1 

India’s nuclear weapons use plutonium

• India’s first nuclear explosive device used explosive material diverted 
illegally from a civilian nuclear reactor provided by Canada

• Estimated to have produced 600 kg of weapons-grade plutonium 

• Estimated to have produced a smaller, but publicly unknown, quantity of 
weapons-grade uranium 

• This quantity of plutonium is thought to be enough for India to produce 
~150-200 nuclear weapons

• The FAS estimates that India has about 130-140 warheads

• India is thought to have the components to deploy a small number of 
nuclear weapons within days

• No nuclear weapons are known to be deployed among active military units 
or deployed on missiles



India’s Nuclear and Missile Programs – 2

India’s nuclear weapon tests

Source: NRDC
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India’s Nuclear and Missile Programs – 3 

• India has developed several types of ballistic missiles capable of 
carrying and delivering a nuclear payload 

• Three versions of the short-range, liquid-propellant, road-mobile 
Prithvi have been developed —

—Army (range = 150 km, payload = 500 kg)

—Air Force (range = 250 km, payload = 500–750 kg)

—Navy (range = 350 km, payload = 500 kg)

• India has developed and successfully tested 7 medium range 
missiles Agni I-III, with a declared range of up to 3,000 km. The 
payload for the Agni III missile is assumed to be 1.5 tons.

• India has developed and successfully tested Agni-IV with a range 
of 4,000 km and Agni V with a range of 5,000 and a payload of 1.5 
tons.

• In 2018 India became one of three nations to possess a nuclear 
triad after the successful deterrent patrol of Arihant, India’s first 
SSBN



Indian Nuclear Forces (2018)

Source:Bulletin of the Atomic Scientist “Indian Nuclear Forces,  Hans Kristensen and Matt Korda  



India’s Ballistic Missiles (2019)

Source: Wisconsin Project on Nuclear Arms Control 



India’s SLBM and Cruise Missiles (2019)

Source: Wisconsin Project on Nuclear Arms Control 



Pakistan’s Nuclear and Missile Programs – 1

Pakistan’s current nuclear weapons mainly use HEU

• Pakistan stole uranium enrichment technology from Urenco; has since 
supplied it to many other countries of concern 

• Is estimated to have produced 585–800 kg of highly enriched uranium

• FAS estimates that it could have 120 HEU nuclear weapons

• May possess enough weapon-grade plutonium to produce 3–5 nuclear 
weapons

• Nuclear weapons are thought to be stored in component form, with the 
fissile core stored separately from the non-nuclear explosives

• Thought to possess enough components and material to assemble a 
small number of nuclear weapons in a matter of hours or days



Pakistan’s Nuclear and Missile Programs – 2

Pakistan’s nuclear weapon tests

Source: NRDC



Pakistan’s Nuclear and Missile Programs – 3 

Pakistan’s nuclear delivery capability

• Thought to have about 30 nuclear-capable short-range Chinese M-11 
surface-to-surface missiles, which have a range of 280–300 km

• Announced deployment of the Shaheen I in 2001 

• Tested Ghauri I (range > 1,300 km, payload = 700 kg)

• Tested Ghauri II (range = 2,000 km, payload = 850 kg)

• Tested Shaheen II, (range 1,500-2000 km, payload 700kg)

• Primary nuclear capable aircraft is the F-16, which can deliver a 
1,000-kg bomb to a distance of 1,400 km



Pakistani Nuclear Forces, 2018 

Source:Bulletin of the Atomic Scientist “INdian Nuclear Forces,  Hans Kristensen and Matt Korda  

Source:Bulletin of the Atomic Scientist “Pakistani Nuclear Forces,  Hans Kristensen and Matt Korda  



Pakistani Ra’ad Air-Launched Cruise Missile



Pakistan’s Ballistic Missiles Lineup 

Source: Missile Defense Project, "Missiles of Pakistan," Missile Threat, Center for Strategic and International Studies, June 14, 2018, last modified June 
15, 2018, https://missilethreat.csis.org/country/pakistan/.



Security Concerns of India’s and Pakistan Define the 
Parameters of Ballistic Missile Arsenals 

Source: CNN (May 2003)



Israel’s Nuclear Weapons Complex

Carnegie Endowment for International Peace, Deadly Arsenals (2002), www.ceip.org

http://www.ceip.org/


Israel’s Nuclear and Missile Programs – 1

Israel’s nuclear weapons primarily use Pu

• Is thought to have completed its first nuclear device by late 1966 or 
early 1967, probably using HEU stolen from the United States

• Is reported to have hurriedly assembled deliverable devices just 
before the 1967 six-day war. 

• Is estimated to have produced ~ 860 kg of weapons-grade plutonium
as of January 2017

• Is thought to have enough plutonium to fabricate  ~ 100–200 nuclear 
weapons

• Is thought to have ~ 75–200 fission weapons, FAS estimate: 80.        
(Some sources disagree, claiming much more capability, including 
modern thermonuclear weapons)



Israel’s Nuclear and Missile Programs – 2 

Israel’s nuclear delivery capability

• Jericho I: short-range, solid-propellant (range = 500 km, payload = 500 
kg). Developed with the French. Deployed in 1973. Land- and rail-mobile.

• Jericho II: medium-range, solid-propellant (range = 1,500 km, payload = 
1,000 kg). Developed with the French. Deployed in 1990; currently has ~ 
100. Land- and rail-mobile.

• Jericho III: intermediate-range, solid-propellant (range approx. 4,000 km, 
payload = 1,000 kg). Indigenous. Tested. 

• Israel could also deliver nuclear weapons using its U.S.-supplied F-4E 
and F-16 aircraft.

• Israel could also deliver nuclear weapons using its cruise missiles (the 
U.S.-supplied Harpoon, range = 120 km, payload = 220 kg, or a new 
1,200-km cruise missile).



Summary of Israel’s Nuclear Delivery Systems

Dolphin class submarines, if nuclear armed, provide secure nuclear 2nd strike capability.



Israeli Dolphin Class Submarines 

Source: National Interest

Source: Spiegel Online

Source: Secret Shores

Source: Hi Sutton 
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The History between Trump and Kim 



North Korea’s Nuclear Capabilities (2018)

Source: Nuclear Threat Initiative



History of North Korean Missile Tests

Source: Understanding North Korea’s Missile Tests, NTI



North Korean Missile Test Successes and Failures 

Source: Understanding North Korea’s Missile Tests, NTI



North Korean Missiles with Nuclear Capability 
(2018) 

Source:Bulletin of the Atomic Scientist “North Korean Nuclear Capabilities (2018),   Hans Kristensen and Matt Korda  



North Korean Nuclear Tests and Resource 
Capabilities (2018) 

Source:Bulletin of the Atomic Scientist “North Korean Nuclear Capabilities (2018),   Hans Kristensen and Matt Korda



North Korean Missile Displays 



North Korea’s Nuclear Program  

• 1950s: NK nuclear research reportedly begins.

• mid-1980s: Concerns over NK’s nuclear weapons program grow 
when US intelligence satellites reportedly photograph 
construction of a research reactor and the beginnings of a 
reprocessing facility at Yongbyon.
• 1985 April: NK accedes to the NPT after a concerted sales 

effort by the USSR, which hopes to sell light-water reactors 
(LWRs) to NK for electrical power generation. These are 
never built, in part due to the collapse of the Soviet Union.

1991: US signals it will withdraw its nuclear weapons from SK as 
part of its global return of tactical nuclear weapons to United 
States territory. 



North Korea’s Nuclear Program 

History (cont’d) —

• IAEA chemical analysis indicates NK had separated plutonium in 
four campaigns over a 3-year period beginning in 1989 and that NK 
possesses more Pu than it had declared to the IAEA or to the 
international community.

• 1993: NK announces it is withdrawing from the NPT.

• 1994: US threatens war with NK. President Carter flies to NK and 
negotiates a nuclear agreement to avoid war.



Key Elements of the 1994 Agreed Framework



The Aftermath of the 1994 Agreement 

Source: The Conversation, Why the US’s 1994 deal with North Korea failed – and what Trump can learn from it



North Korea’s Nuclear Program  

History (cont’d) —

• 2002 December: NK announces it is restarting its reactor because US 
violated the Agreed Framework, ends its cooperation with the IAEA, 
orders inspectors out.

• 2003 January: NK announces it is withdrawing from the NPT.

• 2004: NK tells visiting US experts it has separated the Pu in the spent 
reactor fuel at Yongbyon and is making nuclear weapons, shows “Pu” 
to visiting experts. NK is believed to have extracted 24–42 kg of Pu, 
enough for 6–12 nuclear bombs.

• 2006 October 9: NK tests a Pu nuclear explosive device: 0.7-2 kT.

• 2007 February 28: New 6-party agreement announced (see separate 
slide).

• 2009 April 5: NK launches a long-range rocket, is condemned by the 
UN, announces it will build its own LWR without outside help.

• 2009 May 25: NK tests a second nuclear explosive device: 2-5.4 kT.



Six-Party Agreement (2007 Feb 28)

An important first step toward complete, verifiable, and irreversible 
denuclearization of the Korean peninsula and the establishment of a 
more stable, peaceful, and prosperous Northeast Asia.

The D.P.R.K. agreed that it will, within 60 days:
• Shut down and seal Yongbyon nuclear facility for eventual abandonment 

• Invite IAEA to conduct necessary monitoring and verifications 

• Discuss with the other parties a list of all its nuclear programs, including 
plutonium extracted from used fuel rods, that would be abandoned

The other Parties agreed that they will:
• Provide emergency energy assistance to North Korea in the initial phase 

• Make an initial shipment of emergency energy assistance equivalent to 
50,000 tons of heavy fuel oil (HFO) within the first 60 days of the agreement 

Five working groups will be established to carry out initial actions and 
formulate specific plans to implement the agreement, leading to a 
denuclearized D.P.R.K. and a permanent peace.



North Korea’s Nuclear Program  

Enrichment (see the assigned reading written by Hecker) —
• 2010 November: NK showed visiting U.S. experts (Carlin, Hecker, and Lewis)

— An openly constructed, recently completed small but industrial-scale 
centrifuge uranium-enrichment facility

— An experimental light-water reactor (LWR) under construction

• NK claimed 2,000 P-2 centrifuges in 6 cascades in the modern facility 
at Yongbyon (build with external help from Khan)

• Publicly displayed facility is sufficient to produce

— 2 tons of LEU/year, enough to supply the LWR under construction

— 1 bomb/year of HEU, if slightly reconfigured

• Experts believe NK has undisclosed centrifuge facilities at other sites, 
probably producing weapon-grade HEU. NK has fundamentally 
changed its nuclear strategy.

• New leadership under Kim Jong-un appears to continue nuclear 
weapons program aggressively.



North Korea’s Nuclear Program 
History (cont’d) —

• 2011 Dec 17 Kim Jong-un ascends to Supreme Leader of NK

• 2012 Feb 29: NK agrees to freeze nuclear program in exchange for energy and food 
relieve.

• 2012 Apr. 12: Unsuccessful NK missile test leads to cancellation of food and energy 
relieve agreement.

• 2012 May 4: Reports that NK has resumed construction of LWR for Pu production at 
Yongbyon.

• 2012 Dec. 12: Successful test of long range missile launching satellite into orbit

• 2013 Feb. 12: NK tests third nuclear explosive device, 6-16kT.

• 2016 Jan. 6:  NK tests fourth nuclear warhead, 7-9kT, claimed thermonuclear device

• 2016 Sep. 9: NK tests fifth nuclear warhead, 15-25 kT.

• 2017 Sep. 3: NK tests sixth nuclear warhead, 70-280 kT.

• 2018 June 12: First US and North Korean Summit held in Singapore 

• 2019 Feb 27: The Second US and North Korean Summit held in Hanoi, Vietnam 



North Korea’s Nuclear Program 

• NK’s new nuclear strategy —

—Appears to have abandoned its Pu program, shutting down its 5 
MWe gas-graphite reactor and giving up on external assistance 
for LWRs

—Is attempting to construct an experimental 25-30 MWe LWR of 
indigenous design as part of an electrical power program 
(probably not for bomb Pu)

• Major concerns about NK’s new nuclear strategy —

—Can NK construct its own LWR safely?

—Will NK’s enrichment program lead to additional weapons or 
export?



North Korea’s Nuclear Program  

• Can NK construct its own LWR safely?

—NK appears to have no experience with key LWR design and 
safety issues.

—Radiation-resistant steels and stringent construction are needed 
to withstand the intense, long-term radiation produced by LWRs.

—NK has little experience with uranium oxide fuels and fuel-
cladding alloys.

—The concrete reactor foundation is insufficiently robust.

—The concrete containment shell is being poured in small sections 
from a small concrete mixer.

—These safety concerns will increase dramatically if NK builds 
larger LWRs, because the risks would extend well beyond NK’s 
borders.



North Korea’s Nuclear Program 

• Will NK’s enrichment program lead to additional weapons or export?

—Bomb-grade HEU can be produced by slightly reconfiguring the 
existing centrifuge cascade

—NK has indigenous U ore and all the know-how and equipment 
needed to make feedstock for its centrifuge cascades

• NK can ratchet up the current nuclear threat by

—Greatly expanding its HEU production at undisclosed sites

—Increasing substantially the size of its nuclear arsenal

—Conducting additional nuclear tests to increase the sophistication 
of its nuclear weapon designs

—Exporting nuclear weapon materials or technology

• NK’s categorical denial of any earlier enrichment activities, when they 
clearly existed, complicates diplomatic reengagement



What to Do About NK’s Nuclear Program? 

• Top priority: prevent NK from expanding its arsenal or exporting its 
nuclear technologies

• Long-term goal: denuclearize the Korean peninsula

• Few options but to reengage NK diplomatically

• Hecker advocates 3 No’s supported by 1 Yes:

—No more bombs

—No better bombs (which means no more testing)

—No export of bombs or bomb technology and materials

—Yes to meeting NK’s fundamental security concerns

• What are NK’s fundamental security requirements?

—Normalization of relations with the United States

—Energy and economic aid / Regime survival
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