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KEY TAKEAWAYS 
 
• The conversion of an old submarine into an underwater nuclear weapon launch platform likely 

represents a relatively fast and economical way to establish a sea-based nuclear deterrence. 

• If the DPRK converts its entire Type 033 fleet in the next ten years, the DPRK could have a 
submarine-based arsenal consisting of 20-200 nuclear weapons. 

• The DPRK leader ordered the defence industry to increase efforts in building nuclear-powered 
submarines and to build various kinds of modern warships needed for coastal defence, 
maritime patrol duty and offensive operations that are powered by modern naval engines. The 
timeline for these projects is unknown. 

• The nuclearization of the Korean People’s Army (KPA) Navy (KPAN) is in line with (1) the 
DPRK’s long-time effort to increase the number of nuclear weapons and diversify their means 
of delivery and (2) the development trajectory of a KPA that is increasingly centred around 
nuclear weapons. 

• Arming the KPA Ground Force and the KPAN with nuclear weapons raises the possibility that 
the DPRK could eventually pursue a nuclear triad. However, there is no evidence the DPRK is 
currently pursuing this capability. 
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I. THE NO. 841 SUBMARINE 
 
On 6 September 2023, the DPRK launched 
its first “tactical nuclear attack submarine” - 
the “No. 841 Hero Kim Kun Ok” - at Pongdae 
Submarine Factory in Sinpo, South 
Hamgyong province. The new submarine, 
rebuilt on the basis of a Chinese Type 033 
diesel submarine, has a total of ten vertical 
missile launch tubes that can potentially 
accommodate both nuclear-armed short-
range ballistic missiles and nuclear-armed 
land-attack cruise missiles. 

The KPAN has approximately 20 Chinese 
Type 033 medium-size submarines,1 which 
are the largest submarines operated by the 
KPAN to date. After over 40 years since their 
introduction into the KPAN, these 
submarines are unlikely to still be capable of 
searching and destroying enemy vessels in a 
high-threat environment. In previous naval 
exercises, the Type 033 submarines were 
seen firing torpedoes at fixed targets while 
being surfaced (Figure 1). Except for 
theatrical effects, such practices have little 
practical value. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image: Rodong Sinmun2 

Converting these obsolete submarines into 
nuclear weapon launch platforms could 
represent a relatively fast and economical 
way to establish a sea-based nuclear 
deterrence.3 In his speech given at the launch 
ceremony, Kim Jong Un described the 
conversion as a “low-cost, hi-tech” approach 
that ensures “maximum efficiency in the light 
of the defense and economic strategy.”4 

This shortcut also has drawbacks. The 
No. 841 submarine is likely longer than the 
original design (see Appendix); coupled with a 
new, large missile bay, the displacement of 
the submarine has increased. Commenting on 
the launch of the No. 841 submarine, an ROK 
Joint Chiefs of Staff official stated that “the 
submarine is not in a shape that can be 
operated normally.”5 However, it is likely that 
the KPAN would adopt a more tolerant 
acceptance level. As a nuclear weapon launch 
platform, the No. 841 may be certified 
operational as long as it can perform basic 
manoeuvres and launch missiles in waters 
relatively well-guarded by other KPA assets.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: A Type 033 submarine fires torpedoes at an island while surfaced. 
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II. FUTURE NUCLEARIZATION PLANS 
 
The launch of the No. 841 submarine is the 
first step in a series of developments pledged 
by Kim Jong Un. In his speech given at the 
launch ceremony of the No. 841 submarine, 
Kim emphasized three major steps for the 
future:7 
• To rapidly convert all Type 033 

submarines into “tactical nuclear attack 
submarines” with the No. 841 being the 
“standard type”; 

• To increase efforts in building nuclear-
powered submarines; and 

• To build various kinds of modern warships 
needed for coastal defence, maritime 
patrol duty and offensive operations that 
are powered by modern naval engines. 

As Kim Jong Un has stated previously that 
the KPAN should become “a component of 
the state nuclear deterrence carrying out the 
strategic duty”,8 there is little doubt that 
follow-on submarines are also intended to 
be nuclear-capable. Judging by a corvette 
inspected by Kim Jong Un in August 2023,9 
some of the future KPAN surface combatants 
could also be nuclear-capable. 
 

A. Conversion of Type 033 
Submarines 

Normally, a new submarine is expected to 
undertake harbour and sea acceptance tests 
before it is delivered to the user. Such tests 
could take many months, if not longer.10 
Though the No. 841 submarine likely 
inherited a wide range of subsystems from 
the original Type 033 hull, it may still undergo 
such acceptance tests due to the major 
modifications made and the increase in 
tonnage (see Appendix). Thus, conversion of 
the remaining Type 033 submarines may not 
be executed until the No. 841 successfully 
completes all key tests, including missile 
testfires. However, considering the urgency 
expressed during Kim Jong Un’s speech to 
convert all existing Type 033 submarines “at 
one go in the true sense of the word”,11 the 
testing phase of the No. 841 is likely to be 
put on a fast track. 

During his speech, Kim Jong Un called for the 
KPAN to “usher into a new era” in the “next 
five or ten years.”12 This remark might reflect 
Kim’s expectation for the timeline of the 
conversion project. If the DPRK converts two 
submarines each year, the entire Type 033 
fleet (consisting of about 20 hulls) could 
become nuclear weapon launch platforms in 
the next ten years. Assuming that each 
converted submarine accommodates 
between one and ten nuclear-armed missiles, 
a full fleet conversion could involve an 
arsenal of 20-200 nuclear weapons. 

However, it remains unclear if a few Type 
033 hulls would be kept back as donors for 
the “tactical nuclear attack submarine” fleet. 
A conversion of all existing hulls would 
indicate that the DPRK is able to manufacture 
or procure replacement parts for all 
subsystems of the Type 033 submarine. 
 

B. Nuclear-Powered 
Submarines 

The DPRK is not known to operate any 
pressurised water reactors, a type of nuclear 
reactor that is widely used for naval 
propulsion systems. The timeline for 
accomplishing this task is unclear.13 
 

C. Modern Warships 
The modern naval engines for surface 
combatants referred to by Kim Jong Un most 
likely involve gas turbine engines,14 which are 
sophisticated machines required to work 
reliably for a long duration.15 The timeline for 
accomplishing this also remains unknown. 

On 21 August 2023, the Korean Central 
News Agency (KCNA) reported Kim Jong 
Un’s inspection of a corvette named “Patrol 
Ship No. 661.” During the inspection, the 
corvette reportedly launched at least one 
“strategic cruise missile,” which is presumed 
to be nuclear-capable.16 Thus, it is plausible 
that some new warships to be built in the 
future will also serve as nuclear weapon 
launch platforms. 
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III. FURTHER IMPLICATIONS 
 
The nuclearization of the KPAN and the 
deployment of nuclear-capable missiles to 
KPA Ground Force units indicate that the 
KPA continues to advance its nuclear war-
fighting posture by introducing nuclear 
weapons to previously conventionally-armed 
military branches. This development is also in 
line with (1) the DPRK’s long-time effort to 
increase the number of nuclear weapons and 
diversify their means of delivery and (2) the 
development trajectory of a KPA that is 
increasingly centred around nuclear weapons. 

Arming the KPA Ground Force and the KPAN 
with nuclear weapons raises the possibility 
that the DPRK could eventually pursue a 
nuclear triad. Light bombers of the KPA Air 
and Anti-Air Force could in theory have the 
capacity to carry and launch land-attack 
cruise missiles or even light-weight aero-
ballistic missiles.17 However, there is no 
evidence the DPRK is currently pursuing this 
capability. 
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IV. APPENDIX: OVERVIEW OF THE NO. 841 
SUBMARINE CONVERSION PROJECT 

 
The existence of a relatively large18 ballistic 
missile submarine has been known to 
external observers since July 2019, when 
DPRK leader Kim Jong Un inspected a Type 
033 submarine that was apparently 
undergoing conversion into a ballistic missile 
submarine at the Pongdae Submarine 
Factory. Since then, this submarine has not 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Images: KCNA (upper 
left,19 bottom20), ce.cn 
(upper right21) 

been seen until its launch ceremony on 
6 September 2023,22 when it reappeared as 
the No. 841 submarine with several new 
features, including: 
• Rounded bow (Figure 2); 
• Diving planes moved from the bow to the 

sail (Figure 3); and 
• Modification of the sail and missile bay 

(Figure 3). 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The submarine 
under conversion in July 
2019 (upper left) with 
the original bow 
structure of the Type 
033 class (upper right). 
The No. 841 launched in 
September 2023 with a 
rounded bow (bottom). It 
remains unclear if the 
No. 841 has kept the six 
bow torpedo tubes of the 
Type 033 class. 
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Images: Korean Central Television (KCTV, top23), 
KCNA (bottom24) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Differences between the sail and missile bay of the submarine under conversion in July 2019 
(top) and the No. 841 launched in September 2023 (bottom). The missile bay has four larger vertical 
launch tubes and six smaller ones. 
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These new features were likely introduced to 
follow Kim’s instructions. In a speech given at 
the launch ceremony, Kim Jong Un 
mentioned that during his July 2019 trip he 
“gave the task of introducing advanced 
power systems in the existing medium-sized 
submarine and improving their overall 
underwater operation capabilities.”25 
Technological hurdles might also be one of 
the factors contributing to the longer-than-
expected interval between the submarine’s 
July 2019 debut and its launch in 
September 2023.26 

The possibility that the No. 841 submarine 
and the submarine inspected by Kim Jong Un 
in July 2019 are two different submarines can 
not be entirely ruled out at this point.27 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. A grid is established28 to eliminate  
 
 
Image: KCTV29 
 
 
 
 

Though considering Kim Jong Un’s command 
to rapidly convert all existing Type 033 
submarines into “tactical nuclear attack 
submarines” (with No. 84130 being the 
“standard type”) and the lack of evidence 
pointing to a second submarine under 
another conversion project, this possibility 
remains unlikely. 

Using KCTV footage (Figure 4) and the 
Google Earth measurement tool, the No. 841 
has a measured length of approximately 
80 m, which is roughly 3 m longer than the 
Type 033 submarine.31 As of 19 Septem-
ber 2023, the No. 841 submarine is no longer 
visible at the pier. It is possible that the 
submarine has been moved to another 
location at the shipyard, such as under the 
roof of a nearby boat basin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

errors caused by perspectives and to virtually move the 
submarine to the same vertical plane where a measurable reference exists, which enables the ground 
distance covered by the submarine (the actual length) to be measured on Google Earth. 
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http://www.kcna.kp/en/article/q/54c10cba542ecad949930e434de8baab.kcmsf
http://m.ce.cn/bwzg/201808/24/t20180824_30110783.shtml
http://www.kcna.kp/en/article/q/4bd89fa5293bdf0a82d3f4323d1636e2.kcmsf
https://www.youtube.com/watch?v=ZkFig69qytM&ab_channel=PaektuTV%EB%B0%B1%EB%91%90%EC%97%90%EC%84%9C%ED%95%9C%EB%9D%BC
https://www.youtube.com/watch?v=ZkFig69qytM&ab_channel=PaektuTV%EB%B0%B1%EB%91%90%EC%97%90%EC%84%9C%ED%95%9C%EB%9D%BC
http://www.kcna.kp/en/article/q/54c10cba542ecad949930e434de8baab.kcmsf
http://www.kcna.kp/en/article/q/a244151196662609d466a37d1f9ce288.kcmsf
https://www.38north.org/2023/07/hey-boomer-what-happened-to-north-koreas-ballistic-missile-subs/
https://www.38north.org/2023/07/hey-boomer-what-happened-to-north-koreas-ballistic-missile-subs/
http://www.hisutton.com/North-Korea-Submarines-Compared.html
http://www.hisutton.com/North-Korea-Submarines-Compared.html
https://beyondparallel.csis.org/north-korea-launches-new-ballistic-missile-submarine/
https://www.youtube.com/watch?v=4mjmPNqdfVQ&ab_channel=dprknow
http://www.kcna.kp/en/article/q/a244151196662609d466a37d1f9ce288.kcmsf


 
 
31  Both Beyond Parallel and 38 North measured the submarine with high-resolution satellite 

images. Their initial measurements vary by approximately 9 m. Beyond Parallel estimated 
that “there have been minimal, if any, changes to the overall length of the submarine” 
although “although it is too early to provide a definitive analysis.” 38 North estimated the 
length to be “around 86 meters, including 9.3 meters of the bow under the hall entrance.” A 
standard Type 033 submarine is 76.6 m long. See: Joseph S. Bermudez Jr., Victor Cha, 
Jennifer Jun, “North Korea Launches New Ballistic Missile Submarine”, Beyond Parallel, 
11 September 2023, available at: https://beyondparallel.csis.org/north-korea-launches-
new-ballistic-missile-submarine/; Peter Makowsky, Jack Liu, “Sinpho South Shipyard: New 
Submarine Makes Debut, but With Many Questions To Be Answered”, 38 North, 
8 September 2023, available at: https://www.38north.org/2023/09/sinpho-south-
shipyard-new-submarine-makes-debut-but-with-many-questions-to-be-answered/; 
“常规潜艇033型” [Type 033 conventional submarine], Dalian Lvshun Submarine Force 
Museum, available at: http://www.qtmuseum.com/about/cgqt033xd86.html 

https://beyondparallel.csis.org/north-korea-launches-new-ballistic-missile-submarine/
https://beyondparallel.csis.org/north-korea-launches-new-ballistic-missile-submarine/
https://www.38north.org/2023/09/sinpho-south-shipyard-new-submarine-makes-debut-but-with-many-questions-to-be-answered/
https://www.38north.org/2023/09/sinpho-south-shipyard-new-submarine-makes-debut-but-with-many-questions-to-be-answered/
http://www.qtmuseum.com/about/cgqt033xd86.html


Open Nuclear Network’s Nuclear Risk Reduction Approach for the Korean Peninsula  |  61     

ONE EARTH FUTURE

+43 1 2263939

CONTACT US

One Earth Future Foundation (OEF) is an incubator of innovative peacebuilding 
programs that designs, tests, and partners to scale programs that work hand-in-
hand with those most affected by conflict to eliminate the root causes of war. We 
believe in a world beyond war, where sustainable peace is truly possible.

OPEN NUCLEAR NETWORK

o n e e a r t h f u t u r e . o r g

o p e n n u c l e a r . o r g

One Earth Future's Open Nuclear Network programme is a non-aligned,  
non-governmental entity that seeks to increase security for all States by ensuring 
that nuclear decision makers have access to high quality, shareable open source 
information which enables them to make the best decisions in the face of 
escalating conflict.

onn@oneearthfuture.org 

Argentinierstrasse 21/9, 1040 Vienna, Austria

mailto:info%40oneearthfuture?subject=
https://twitter.com/OpenNuclear

	Xu-Nuclearization of the KPAN-Expansion of the DPRKs Sea-Based Nuclear-21 Sep 2023 Capabilities-Frontpage
	Xu-Nuclearization of the KPAN-Expansion of the DPRKs Sea-Based Nuclear-21 Sep 2023 Capabilities
	Xu-Nuclearization of the KPAN-Expansion of the DPRKs Sea-Based Nuclear-21 Sep 2023 Capabilities-Back-page
	ONN's Korean Peninsula Risk Assesment, March 2021
	ONN's Risk Assesment of US-ROK Joint Military Exercises.pdf
	ONN's Risk Assesment of US-ROK Joint Military Exercises.pdf
	US-ROK Military Exercises Report
	US-ROK Military Exercises Report
	US-ROK Military Exercises Report
	US-ROK Military Exercises Report
	Binder2
	ONN-OEF-Back-page.pdf












