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Foreword
In 2015, I compiled the first edition of this resource document to support a presentation I made in 
August 2015 to The Lyncean Group of San Diego (www.lynceans.org) commemorating the 60th

ŀƴƴƛǾŜǊǎŀǊȅ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ άǳƴŘŜǊǿŀȅ ƻƴ ƴǳŎƭŜŀǊ ǇƻǿŜǊέ ōȅ USS Nautilus on 17 January 1955. 
That presentation to the Lyncean Group, άсл ȅŜŀǊǎ ƻŦ aŀǊƛƴŜ bǳŎƭŜŀǊ tƻǿŜǊΥ мфрр ςнлмрΣέ  was my 
attempt to tell a complex story, starting from the early origins of the US bŀǾȅΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ƳŀǊƛƴŜ 
nuclear propulsion in 1939, resetting the clock on 17 January 1955 with USS NautilusΩ ƘƛǎǘƻǊƛŎ ŦƛǊǎǘ 
voyage, and then tracing the development and exploitation of marine nuclear power over the next 60 
years in a remarkable variety of military and civilian vessels created by eight nations.  

In July 2018, I finished a complete update of the resource document and changed the title to, 
άaŀǊƛƴŜ bǳŎƭŜŀǊ tƻǿŜǊΥ мфоф ςнлмуΦέ  What you have here is Part 5:  China, India, Japan and Other 
Nations.  The other parts are:

· Part 1:  Introduction
· Part 2A: United States - Submarines
· Part 2B: United States - Surface Ships
· Part 3A:  Russia - Submarines
· Part 3B: Russia - Surface Ships & Non-propulsion Marine Nuclear Applications
· Part 4:  Europe & Canada
· Part 6:  Arctic Operations
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Foreword
This resource document was compiled from unclassified, open sources in the public domain. I 
acknowledge the great amount of work done by others who have published material in print or 
posted information on the internet pertaining to international marine nuclear propulsion programs, 
naval and civilian nuclear powered vessels, naval weapons systems, and other marine nuclear 
applications.  My resource document contains a great deal of graphics from many sources.  
Throughout the document, I have identified all of the sources for these graphics. 

If you have any comments or wish to identify errors in this document, please send me an e-mail to:  

PL31416@cox.net.

I hope you find this informative, useful, and different from any other single document on this subject.

Best regards,

Peter Lobner

July 2018
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China
Naval nuclear submarines (SSN & SSBN), 

floating nuclear power stations and icebreaker

5Source: https://en.wikipedia.org/
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The beginning of
/ƘƛƴŀΩǎ marine nuclear 

power program

7



/ƘƛƴŀΩǎ marine nuclear timeline

1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s
April 70

Land-based prototype reactor 
construction complete

July 70
Land-based prototype reactor 

operated at 
full power
23 Aug 71

1st Chinese sub, Type 91 
(Han-class) SSN, underway on 

nuclear power
1974

1st Chinese sub, Type 91 
(Han-class) SSN, operational

1981
1st Chinese Type 92

(Xia-class) SSBN
Construction

Complete
1987

1st Chinese Type 92
(Xia-class) SSBN
operational with

JL-1 SLBM
1988

China National
Nuclear Corporation

(CNNC) formed

2015
1st Chinese

2nd-generation 
Type 94 (Jin-class)
SSBN operational

2018
China announces plans to 
build a nuclear-powered 

icebreaker
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21 Sep 49
tŜƻǇƭŜΩǎ wŜǇǳōƭƛŎ ƻŦ 
China (PRC) formed

1950
China Institute of 

Atomic Energy (CIAE) 
formed
May 58

Start of the naval 
nuclear power program 

with approval of the 
άлф ǎǳōƳŀǊƛƴŜέ 

program
Later in 1958

Reactor Engineering 
Research Section (RESS) 
formed, responsible for 
ǘƘŜ άлф ǎǳōƳŀǊƛƴŜέ 

program 

1967
Land-based prototype 

reactor design 
complete
March 68

Land-based prototype 
reactor  construction 

started

2002
1st Type 93

(Shang-class) SSN
launched

2006
1st observation of a

Chinese Type 94
(Jin-class) 2nd

generation SSBN
2009

1st successful test
launch of a JL-2

SLBM from a Type
094 SSBN

1994
Construction started on 

1st Type 093 (Shang-
class) SSN



¢ƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ /ƘƛƴŀΩǎ ƳŀǊƛƴŜ 
nuclear power program

· /ƘƛƴŀΩǎ nuclear industry traces its roots back to 1950 when the China Institute of 
Atomic Energy (CIAE) was formed.

· On January 15, 1955, Chairman Mao Tse-Tung and the Central Secretariat 
decided China would develop atomic weapons. 

· /ƘƛƴŀΩǎ naval nuclear power program started in July 1958 when Mao Tse-Tung 
ŀƴŘ ǘƘŜ /ŜƴǘǊŀƭ aƛƭƛǘŀǊȅ /ƻƳƳƛǎǎƛƻƴ ƎŀǾŜ ŀǇǇǊƻǾŀƭ ǘƻ ǎǘŀǊǘ ǘƘŜ άлф ǎǳōƳŀǊƛƴŜ 
ǇǊƻƧŜŎǘέΦ

· CIAE formed the Reactor Engineering Research Section (RESS) in 1958 and 
assigned it responsibility for the 09 submarine project.

· Available information convinced REES that a loop-type pressurized water reactor (PWR) 
based on the Russian icebreaker LeninΩǎ Afrikantov-designed OK-150 propulsion plant would 
be the best choice. 

· It was decided early on that a land-based prototype would be built first for testing and 
training.

· The reactor design was completed and approved by mid-1960.

· In 1964, RESS became Reactor Engineering Institute (Code 194).

Source: http://www.navy.mil/navydata/cno/n87/usw/issue_32/china.html 9



¢ƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ /ƘƛƴŀΩǎ ƳŀǊƛƴŜ 
nuclear power program

· The Second Ministry of Machine Building was formed in 1958. It was tasked with 
the development of all industries associated with production of nuclear 
weapons and a nuclear submarine propulsion plant.

· The 09 submarine project was severely affected by government-run economic 
and social transformation programs: Great Leap Forward (1958-1961), Cultural 
Revolution (1965-1975), and Third Line movement. 

· These three movements resulted in major program delays, funding cuts, and the loss of 
talented engineers due to political issues.

· The land-based prototype reactor design was completed by 1967, construction 
started in March 1968, the plant was completed in April 1970, and the plant 
operated at full power in July 1970.

· The prototype demonstrated that the reactor design was adequate

Source: http://www.navy.mil/navydata/cno/n87/usw/issue_32/china.html
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¢ƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ /ƘƛƴŀΩǎ ƳŀǊƛƴŜ 
nuclear power program

· Submarine design progressed in parallel with development of the reactor plant. 
The layout of the submarine and its subsystems was determined by the use of a 
full-size wood and steel model used to test fit all the components. This slowed 
construction but avoided costly rework. 

· Reactor was installed by early 1971. 

· The 1st Chinese Type 091 Han-class sub got underway on nuclear power for the first 
time on 23 August 1971.

· Due to developmental issues, the submarine did not join the fleet until 1974. 

· The industrial infrastructure that built up around Jiajiang, named the Southwest 
Reactor Engineering Research and Design Academy, or, First Academy, became 
/ƘƛƴŀΩǎ ƭŀǊƎŜǎǘ ƴǳŎƭŜŀǊ ǇƻǿŜǊ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳǇƭŜȄΦ

Source: http://www.navy.mil/navydata/cno/n87/usw/issue_32/china.html
11



¢ƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ /ƘƛƴŀΩǎ ƳŀǊƛƴŜ 
nuclear power program

· In 1982 the Second Ministry of Machine Building  was renamed the Ministry of 
Nuclear Industry (MNI) and in 1988 it was reorganized into the China National 
Nuclear Corporation (CNNC). 

· CNNC consists of over 100 subsidiary companies and institutions and controls the vast 
majority of civilian and military nuclear programs.

· Today, the China Institute of Atomic Energy (CIAE) is the main research and 
development organization of CNNC.

· /L!9Ωǎ wŜŀŎǘƻǊ 9ƴƎƛƴŜŜǊƛƴƎ LƴǎǘƛǘǳǘŜ ƛǎ ǎǘƛƭƭ ǘƘŜ ǇǊƛƳŀǊȅ ŘŜǎƛƎƴ ƛƴǎǘƛǘǳǘŜ ŦƻǊ ǎǳōƳŀǊƛƴŜ 
propulsion plants.

Source: http://www.navy.mil/navydata/cno/n87/usw/issue_32/china.html 12



/ƘƛƴŀΩǎ ŎǳǊǊŜƴǘ ƴǳŎƭŜŀǊ 
vessel fleet

As of mid-2018
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Source: Reuters

Nuclear submarines are a 
ƎǊƻǿƛƴƎ ŜƭŜƳŜƴǘ ƛƴ /ƘƛƴŀΩǎ 

maritime strategy
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/ƘƛƴŀΩǎ ŎǳǊǊŜƴǘ ƴǳŎƭŜŀǊ ǾŜǎǎŜƭ ŦƭŜŜǘ
As of mid-2018

· ¢ƘŜ tŜƻǇƭŜΩǎ Liberation Army Navy (PLAN) operates a large, mixed fleet of conventional 
and nuclear submarines. The conventional fleet is comprised of 57 attack submarines in 
several classes and one Type 032 multi-purpose weapons system test platform submarine. 

· /ƘƛƴŀΩǎ nuclear submarine fleet currently is comprised of 20 boats in the following classes: 
· SSNs: 14

· 3 x Type 091 άƭƻƴƎ-Ƙǳƭƭέ Iŀƴ-class 1st-generation SSNs

· 2 x Type-093 Shang I-class 2nd-generation SSNs

· 2 x Type 093A Shang II-class SSNs

· Up to 7 x Type 093B Shang III VLS-equipped multi-mission SSN/SSGNs (one or more actually may be a 
newer Type 095 3rd-generation SSN)

· SSBNs: 6

· 1 x Type 092 Xia-class 1st-generation SSBN, which no longer is operational, but has not been 
decommissioned

· 5 x Type 094 / 094A Jin-class 2nd-generation SSBNs

· China does not operate any naval or commercial nuclear-powered surface ships.  However, 
a floating nuclear power station is reported to be under construction and a nuclear-
powered icebreaker is planned.

15
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/ƘƛƴŀΩǎ marine nuclear 
infrastructure
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/ƘƛƴŀΩǎ ƳŀǊƛƴŜ ƴǳŎƭŜŀǊ
infrastructure

· Uranium enrichment:
· China produced enriched uranium for weapons, research, and naval reactors at two 

gaseous diffusion complexes: 
· Lanzhou (Plant 504), which operated from 1964 to 1979

· Heping (Plant 814), which operated from 1975 to 1987

· China operates two centrifuge enrichment plants at Hanzhong and Lanzhou to produce 
LEU for civilian purposes.

· b¢L ǊŜǇƻǊǘŜŘ ϝ ǘƘŀǘΣ ά¢ƘŜ government has not declared an official national policy 
regarding HEU, nor does China declare its HEU stockpiles in its annual plutonium 
declarations to the International Atomic Energy Agency (IAEA) (INFCIRC/549). China 
has not declared any HEU as excess to its military needsΦέ

· Marine reactor design bureaus:
· China Institute of Atomic Energy (CIAE) Reactor Engineering Institute is responsible for 

naval reactor design. 

· China is believed to have designed their naval reactors to use low-enriched uranium 
(LEU) fuel.

· Two marine pressurized water reactors (PWRs)are being developed for floating 
nuclear power plants and other marine applications: China National Nuclear 
/ƻǊǇƻǊŀǘƛƻƴΩǎ (CNNC) ACP100, and China General Nuclear Power DǊƻǳǇΩǎ (CGN) 
ACPR50S. 

17* Source: Nuclear Threat Initiative (NTI), 21 December 2017, http://www.nti.org/analysis/articles/civilian-heu-china/ 



/ƘƛƴŀΩǎ ƳŀǊƛƴŜ ƴǳŎƭŜŀǊ
infrastructure

· China Shipbuilding Industry Corporation (CSIC), Bohai Shipyard (aka Huludo 
Shipyard), located near Huludo, on the Bohai Sea

· !ƭƭ ƻŦ /ƘƛƴŀΩǎ nuclear-powered submarines are built here.

· The submarine hulls are assembled in a large 40,000-square meter construction hall at the 
western end of the shipyard, rolled across a storage area into a dry dock for completion, and 
then launched into the harbor. Final outfitting may occur alongside a pier at the Bohai 
shipyard or at the Xiaopingdao Submarine Refit Base.

· Nuclear submarine construction occurs along with construction of commercial tankers and 
cargo ships in half a dozen dry docks.

· Jiangnan Shipyard Group, located in Shanghai

· ¢Ƙƛǎ ǎƘƛǇȅŀǊŘ ƛǎ ōǳƛƭŘƛƴƎ /ƘƛƴŀΩǎ ŎƻƴǾŜƴǘƛƻƴŀƭƭȅ-powered large aircraft carriers (Type 001, 
001A and 002).

· The shipyard has the capability to build large aircraft carriers comparable to the US 
conventionally-powered Kitty Hawk-class carriers.

· No nuclear-powered ship has yet been constructed at this shipyard.  However, this is the 
ƭƛƪŜƭȅ ŦǳǘǳǊŜ ǎƛǘŜ ŦƻǊ ōǳƛƭŘƛƴƎ /ƘƛƴŀΩǎ ŦƛǊǎǘ ƴǳŎƭŜŀǊ-powered carrier.
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Bohai (Huludao) Shipyard

Source: https://fas.org/blogs/security/2014/04/chinassbnfleet/
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Bohai (Huludao) Shipyard

Source: Google Panoramio via https://fas.org/blogs/security/2014/04/chinassbnfleet/
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/ƘƛƴŀΩǎ ƴŀǾŀƭ ōŀǎŜǎ 
for nuclear vessels

· The Hainan Naval Complex 
· This naval complex includes the Longpo and Julin Naval Bases, on the southern 

coast of Hainan Island

· South Sea Fleet naval facilities are on Hainan Island. These are the closest Chinese 
naval bases to the contested Spratley Islands. 

· The bases include conventional piers for submarines and surface ships.  

· Nuclear submarines are based at Longpo Naval Base

· Conventional submarines are based at Julin Naval Base

· At Longpo Naval Base, the harbor houses SSNs and SSBNs and is large enough to 
accommodate aircraft carriers. 

· Longpo also has underground submarine pens capable of housing many nuclear 
submarines. 

21
Source: https://fas.org/blogs/security/2014/04/chinassbnfleet/



Hainan Island Naval Complex

Source: https://fas.org/blogs/security/2014/04/chinassbnfleet/
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Longpo (Yulin) Naval Base

Source: https://fas.org/blogs/security/2014/04/chinassbnfleet/
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/ƘƛƴŀΩǎ ƴŀǾŀƭ ōŀǎŜǎ 
for nuclear vessels

· Jianggezhuang (Laoshan) Submarine Base

· This base is on the Yellow Sea approximately 18 kilometers (11 miles) east of Qingdao 
in Shandong Province,

· This is the North Sea Fleet ōŀǎŜ ŀƴŘ /ƘƛƴŀΩǎ ƻƭŘŜǎǘ nuclear sub base.

· The 2nd-generation Type 094 Jin-class SSBN was first seen here in 2010. This base also 
is the home to the 1st-gen Type 092 Xia-class SSBN and several SSNs.

· The base has a dry dock; the only one at a naval base that has been seen servicing 
nuclear subs.

· This base ŀƭǎƻ Ƙŀǎ ŀ άǎǳōƳŀǊƛƴŜ ŎŀǾŜέΣ ǿƘƛŎƘ ƛǎ ŀ large water tunnel with access from 
the harbor and three land-tunnels providing access from various base facilities.

· Only a few miles north of the base is an underground facility that may be storing 
munitions for the submarine fleet. As such, it could potentially also serve as a regional 
storage facility for nuclear warheads for the SLBMs once released to the navy in a crisis 
by the Central Military Committee.  

24
Source: https://fas.org/blogs/security/2014/04/chinassbnfleet/



Jianggezhuang (Laoshan)
Submarine Base

Source: https://fas.org/blogs/security/2014/04/chinassbnfleet/
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