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China’s Sea-Based Nuclear Deterrent in 2020: 
Four Alternative Futures for China’s SSBN Fleet 

 

Thomas M. Skypek1 

This article addresses three major analytical questions:  first, what are four 
alternative force structures for China’s nuclear ballistic missile submarine (SSBN) 
fleet in 2020?  Second, what are the costs and benefits for each alternative future?  
Third, which force structure is Beijing mostly likely to adopt and why?  This article 
hypothesizes that the future of China’s sea-based nuclear deterrent lies not with the 
much-heralded Type 094 Jin-class boats but with its follow-on, the nascent Type 
096 SSBN.  Once fully operational, China’s SSBN fleet will enhance China’s strategic 
strike portfolio and strengthen Beijing’s overall deterrence posture by providing 
enhanced range, mobility, stealth, survivability, penetration, and lethality. 

Introduction 

This article addresses three major analytical questions:  first, what are four 
alternative force structures for China’s nuclear ballistic missile submarine (SSBN) 
fleet in 2020?  Second, what are the costs and benefits for each alternative future?  
Third, which force structure is Beijing mostly likely to adopt and why?  This article 
hypothesizes that the future of China’s sea-based nuclear deterrent lies not with the 
much-heralded Type 094 Jin-class boats but with its follow-on, the nascent Type 
096 SSBN.   

Scholarly and popular articles examining China’s conventional military 
modernization efforts abound.  In the realm of naval and air modernization, a great 
deal of attention has focused on China’s anti-access/area-denial suite of capabilities2 
which are intended to deter, slow, or deny the U.S. Navy access to the region in the 
event of a Taiwan contingency.  Additionally, there is ample literature examining 
China’s burgeoning aircraft carrier program.  However, China’s nuclear 
modernization efforts are equally important when evaluating the broader U.S.-China 
military competition and its implications for U.S. national security and defense 
policy.  A more complete understanding of the U.S.-China military competition 
requires a detailed examination of China’s nuclear weapons program and how it is 
likely to evolve in the coming decades.  U.S. policymakers and defense planners 
require these types of long-range assessments in order to understand how this 
military competition might evolve in the coming decades.  The nature of this 
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relationship will shape the decisions of U.S. statesmen on a range of important 
issues including national security strategy, defense policy, and weapons acquisition.   

China has one of the most aggressive nuclear and missile modernization 
programs in the world, which includes investments in land, air, and sea-launched 
systems as well as space and missile defense technologies.3  China recently 
introduced two new land-based intercontinental ballistic missiles (ICBM), the DF-31 
and DF-31A, and has commissioned a new class of SSBN along with a new 
submarine-launched ballistic missile (SLBM).  In 2010, China’s land-based ICBM 
fleet comprises the backbone of China’s nuclear deterrent capability.   

In fact, until recently, China’s history with SSBNs has been marked by 
failure.  China’s first SSBN, the Type 092 or Xia-class submarine, was laid down in 
the early 1980s and commissioned in 1987 but reportedly never completed a single 
deterrent patrol.4/5 However, according to various reports, China’s new Type 094 
Jin-class boat and its new JL-2 SLMB will provide China with its “first credible 
second-strike capability.”6  A credible sea-based nuclear deterrent would represent a 
significant leap in capability for the People’s Liberation Army Navy (PLAN).   

Once fully operational, the PLAN’s SSBN fleet will enhance Beijing’s strategic 
strike capabilities and strengthen Beijing’s overall deterrence posture by providing 
enhanced range, mobility, stealth, survivability, penetration, and lethality.  
Continued improvements in its materiel capabilities, coupled with revisions to its 
no-first-use doctrine and operating concepts, could have significant implications for 
U.S. freedom of action in the Asia-Pacific Theater, regional stability, and diplomatic 
bargaining.  Such developments would threaten Washington’s interests in the region 
and have significant implications for U.S. national security. 

Assumptions 

As with any political-military analysis, and especially with a futures-oriented 
assessment, it is important to identify the underlying assumptions of the study.  This 
study assumes: 

                                                           

3 Jane's Sentinel Security Assessment - China And Northeast Asia, “Strategic Weapon 
Systems, China,” Jane’s Information Group Ltd., March 12, 2010, (Electronic Database, 
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Generation,” China Brief, Vol. 9, Issue 12, June 12, 2009, available at 
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and U.S. Nuclear War Planning (Washington, DC: Federation of American 
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6 U.S. Navy, Office of Naval Intelligence, The People’s Liberation Army Navy: A Modern 
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• In the coming decades, the U.S. and China will remain engaged in a long-
term military competition akin to the competition in which the U.S. and 
Soviet Union were engaged for the duration of the Cold War.7     

• The U.S. will continue to have significant political and economic interests in 
the Asia-Pacific region. 

• While the U.S. will likely continue to reduce the number of warheads and 
delivery systems in its nuclear stockpile, nuclear weapons will remain an 
important element of national security strategy for both the U.S. and China. 

• Because intent is difficult to judge, this study will rely on military capabilities 
(and the acquisition of) as the primary metric of analysis.   

• The Chinese economy will continue to grow over the next ten years at rates 
high enough to support continued modernization.   

• China will not enter into any arms control treaties limiting its nuclear 
modernization. 

• There will be no game-changing technological breakthroughs in anti-
submarine warfare (ASW). 

Approach and Execution  

Details of China’s nuclear weapons capabilities are among Beijing’s most-guarded 
state secrets.  Unlike the United States, China does not publish any substantive 
information on its nuclear doctrine, forces, or acquisition programs.  This lack of 
transparency complicates analysis.  Still, there are a number of quality sources 
available in the open source literature.  Futures analysis relies on the extrapolation 
of long-term trends which are analyzed in the context of a range of plausible 
scenarios.  To mitigate the risk of faulty analysis, four alternative force structures are 
presented:  A, B, C, and D—A being a conservative, linear projection of current 
trends with futures B and C positing increasingly robust and dynamic force 
structures.  Alternative Force Structure D, the most ambitious future considered, 
would give Beijing near-parity with Washington in terms of SSBNs fielded and 
potentially a major advantage in total warheads.  The timeframe under 
consideration is ten years, or 2020.   

Any discussion of nuclear force structure requirements necessitates a full 
exploration of a state’s grand strategy, threat perceptions, strategic culture, and 
views on deterrence.  However, a deep examination of those important variables is 
beyond the scope of this article.  Instead, this article focuses on military capabilities 
and their performance attributes, specifically the SSBN platforms and their ballistic 
missiles.  Operational deployment patterns are also discussed.      

                                                           

7 See, for example, John Mearsheimer, “The Rise of China Will Not Be Peaceful at All,” The 
Australian, November 18, 2005, available at 
<http://mearsheimer.uchicago.edu/pdfs/P0014.pdf>; and Aaron L. Friedberg. “The Future 
of U.S.-China Relations: Is Conflict Inevitable?” International Security 30, no. 2 (Fall 2005): 
7-45.  For more on the U.S.-Soviet competition, see Thomas M. Skypek, “Evaluating Military 
Balances Through the Lens of Net Assessment,” Journal of Military and Strategic Studies, 
Vol. 12, Issue 2, Winter 2010, available at 
<www.jmss.org/jmss/index.php/jmss/article/download/297/32>   
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This article is executed in several parts.  First, an overview of the PLAN’s 
current SSBN force structure and SLBM program is provided.  Second, after 
providing a baseline force structure in 2010, four alternative force structures are 
presented along with associated costs, benefits, and potential deployment patterns.  
Third, concluding thoughts are offered on which force structure China may likely 
adopt and why.  

China’s Undersea Deterrent Capabilities in 2010 

The sea leg of China’s current nuclear force structure consists of one Type 092 Xia-
class SSBN armed with 12 JL-1 SLBMs home ported at Qingdao and two-three Jin-
class SSBNs with each boat carrying 12 JL-2 SLBMs.  However, it is widely assumed 
that the Xia-class submarine is not operational and reportedly never conducted a 
single deterrent patrol.8/9  While the first two Jin-class boats were expected to enter 
operational service by 2009, it is unclear whether or not the JL-2 has been 
successfully fired from the PLAN’s newest SSBN.  The Department of Defense’s 
2009 Annual Report to Congress on the Military Power of the People’s Republic of 
China suggested that the Jin-class boats would be operational by 2010.10  As of this 
writing in August 2010, there is no evidence available in the open source literature 
suggesting that the Jin-class SSBNs and their JL-2 SLBMs are fully operational.  But 
the PLAN’s current trajectory suggests that China is on the cusp of a significant leap 
in capability and will soon field an operational capability, giving Beijing its first 
credible sea-based nuclear deterrent.           

The Jin-class SSBN 

According to various sources, Beijing plans to build four to six Jin-class boats by 
2015.11,12  The design of the Jin-class SSBN is based on the Type 093 Shang-class 
nuclear-powered attack submarine (SSN).  The Shang-class boats were based upon 
the Soviet-era Victor III SSN.13  The Jin-class boats are a follow-on to China's first 
generation Xia-class program which was launched in the early 1980s but was never 
an operational success.  It is more than likely, however, that the PLAN learned 

                                                           

8 Andrew S. Erickson and Michael S. Chase, “China’s SSBN Forces: Transitioning to the Next 
Generation,” China Brief, Vol. 9, Issue 12, June 12, 2009, available at < 
http://www.jamestown.org/single/?no_cache=1&tx_ttnews[tt_news]=35120> 
9 Hans M. Kristensen, Robert S. Norris, and Matthew G. McKinzie, Chinese Nuclear Forces 
and U.S. Nuclear War Planning (Washington, DC: Federation of American 
Scientists/Natural Resources Defense Council, November 2006), p. 89. 
10 U.S. Department of Defense, Annual Report to Congress on the Military Power of the 
People’s Republic of China 2009, p. 24. 
11 Jane’s Underwater Warfare Systems, “Underwater Weapons – Strategic and cruise 
missiles, China,” Jane’s Information Group Ltd., July 7, 2010, (Electronic Database, accessed 
June 9, 2010). 
12 U.S. Navy, Office of Naval Intelligence, “Seapower Questions on the Chinese Submarine 
Force,” December 20, 2006, p. 1, available at < 
http://www.fas.org/nuke/guide/china/ONI2006.pdf> (access June 9, 2010) 
13 Jane’s Underwater Warfare Systems, “Underwater Weapons – Strategic and cruise 
missiles, China,” Jane’s Information Group Ltd., July 7, 2010, (Electronic Database, accessed 
June 9, 2010). 
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significant lessons from the failures of the Xia program and has incorporated those 
lessons into subsequent nuclear-powered boats. 

Construction on the first Jin-class boat began in 2001; it was launched in 
July 2004 and commissioned in March 2007.14  According to Jane’s Underwater 
Warfare Systems, four boats have been laid down.  It is believed that the second 
Jin-class boat entered sea trials in 2008 and was commissioned in 2009.  The 
remaining boats will be commissioned in two year-intervals.15  The absence of a 
successful test firing of a JL-2 SLBM from one of the two Jin-class boats suggests 
that it has not been operationally deployed.    

China’s SSBN Fleet in 201016
 

 Type Units Commissioned Base 

SSBNs     

 Xia-class (Type 092) 1 1987 Qingdao 

 Jin-class (Type 094) 2 2007 Sanya  

           Figure 1 

While the PLAN is close to deploying a credible sea-based nuclear deterrent for the 
first time in its history, the Jin-class platform is not without performance 
deficiencies and operational challenges.  It has been reported that the PLAN has had 
issues with the nuclear propulsion systems in its nuclear-powered submarines.  
According to Strategic Forecasting (STRATFOR), a private intelligence company, the 
PLAN’s nuclear-powered submarines “have yet to attain modern standards of 
performance.”17  Further evidence of this is China’s largely unsuccessful Xia-class 
boat, which was capable of missile launches but never conducted an official 
deterrence patrol.  One report claims that the Type 094, like its predecessor, is not 
up to “modern SSBN standards, and there are rumors of nuclear propulsion 
problems.”18  What is more, a 2009 report from the U.S. Navy’s Office of Naval 
Intelligence indicates that the Type 094 is louder than the Russian Delta III-class 

                                                           

14 Jane’s Underwater Warfare Systems, “Submarines - Submarine and submersible 
designs, China,” Jane’s Information Group Ltd., May 20, 2009, (Electronic Database, 
accessed July 3, 2010).   
15 Ibid.   
16 The sources for this table include the U.S. Navy, Office of Naval Intelligence, The People’s 
Liberation Army Navy: A Modern Navy with Chinese Characteristics, August 2009; 16 U.S. 
Department of Defense, Annual Report to Congress on the Military Power of the People’s 
Republic of China 2009, Jane's Underwater Warfare Systems, Jane’s Fighting Ships, Jane's 
Strategic Weapons Systems, and Jane’s Intelligence Review. 
17 STRATFOR Today, “Ballistic Missile Submarines:  The Only Way to Go,” April 24, 2007, 
available at < http://www.stratfor.com/ballistic_missile_submarines_only_way_go>, 
(accessed June 14, 2010) 
18 Ibid.   
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submarine developed in the 1970s.19  This means that the new Type 094 boats are 
more detectable than Russian technology nearly forty years old. 

Naval strategists Lyle Goldstein and Shannon Knight believe that the 
problems with China’s latest SSN and SSBN are significant and will limit production 
of the PLAN’s latest nuclear-powered boats: 

What is especially interesting is that China has not moved aggressively to 
build much beyond the two initial platforms of either the Type-093 SSN or 
the new Type-094 SSBN. The obvious explanation is that these vessels’ 
growing pains are significant…Whereas the latest Chinese diesel submarines 
rate as relatively quiet, the acoustic signatures of the new Chinese nuclear 
submarines were estimated to be well behind the most advanced American 
and Russian vessels and thus are quite vulnerable to detection. China's naval 
strategists are not naive and do not believe its submarine fleet will close the 
gap in the near- or even the mid-term.20   

The authors’ contention that China will be unable to “close the gap in the near- or 
even the mid-term” is compelling.  The absence of publicized JL-2 test firings from 
the Type 094 platform or participation in high-profile demonstrations or military 
exercises indicates that the new SSBN and its accompanying missile are not yet 
operationally deployed.  Further, even if the systems were operational, the PLAN’s 
new systems are qualitatively inferior to existing SSBN platforms, including the U.S. 
Navy’s Ohio-class SSBN.  The U.S. Navy currently enjoys quantitative superiority 
over the PLAN as well; it has a fleet of 14 Ohio-class SSBNs.    

But is it conceivable that the PLAN could dramatically close the gap by 
2020?  It is likely that the PLAN learned considerable lessons from its failed Xia-
class program and has incorporated those lessons learned into the development of 
the Type 094.  Perhaps the Type 094 is yet another (albeit costly) test bed and the 
PLAN is looking at the nascent Type 096 platform to form the backbone of Beijing’s 
sea-based nuclear deterrent.   

There are reports that design of the Type 096 Tang-class boat has already 
commenced.  According to one report, images of an unknown SSBN mockup with 24 
missile tubes were aired on China Central Television in 2008.21/22  In early 2010, 
Vijay Sakhuja, the Director of Research at the Indian Council of World Affairs and a 
former Indian naval officer, wrote with confidence:  “China is engaged in the 

                                                           

19 U.S. Navy, Office of Naval Intelligence, The People’s Liberation Army Navy: A Modern 
Navy with Chinese Characteristics, August 2009, p. 22.   
20 Lyle Goldstein and Shannon Knight, “Coming without Shadows, Leaving without 
Footprints,” Proceedings, U.S. Naval Institute, April 2010, Vol. 136 Issue 4, pp. 30-35.   
21 Andrei Chang, “China's nuclear warhead stockpile rising,” United Press International 
Asia, April 5, 2008, available at < 
http://www.upiasia.com/Security/2008/04/05/chinas_nuclear_warhead_stockpile_rising/
7074/> 
22 Global Security Newswire, “Satellite Images Provide Insight Into Chinese Ballistic Missile 
Submarine Capabilities,” Nuclear Threat Initiative, March 3, 2008, available at < 
http://w.globalsecuritynewswire.org/gsn/GSN_20080303_05A7F8B5.php> 
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development of the next-generation Type 096 submarine, supposedly similar to the 
094 Jin-class models, which may possess capabilities to launch missile from under 
the [Arctic] ice cap.”23     

In July 2009, one Chinese blogger with a current or former affiliation with 
the PLAN described the design specifications of the Type 096 and speculated that 
the new platform will include “noise reduction devices” making it quieter than the 
Type 094 Jin-class SSBN.24  Although the veracity of this particular source is 
difficult to ascertain, when considered in conjunction with other sources, it certainly 
suggests that design concepts for the Type 096 are being explored.25     

The JL-2 SLBM 

The Jin-class boats will carry the JL-2 SLBM, which is a three-stage, solid propellant 
missile,26 and has an estimated range in excess of 7,200 km, according to the 
Department of Defense.27  The JL-2 SLBM has a far greater range than its 
predecessor, the JL-l SLBM and, according to the Office of Naval Intelligence, “is 
capable of reaching the continental United States from Chinese littorals.”28  The JL-2 
is also much more accurate than the JL-1 with a circular error probable (CEP) of 
300m compared with 700m for its predecessor.   

Range, along with accuracy, is one of the most important performance 
attributes of a ballistic missile and range estimates for the JL-2 vary.  An analysis 
conducted by Ronald O’Rourke of the Congressional Research Service concluded 
that the JL-2 could strike   

targets in Alaska (except the Alaskan panhandle) from protected bastions 
close to China; targets in Hawaii (as well as targets in Alaska, except the 
Alaskan panhandle) from locations south of Japan; targets in the western 
half of the 48 contiguous states (as well as Hawaii and Alaska) from mid-
ocean locations west of Hawaii; and targets in all 50 states from mid-ocean 
locations east of Hawaii.29 

                                                           

23 Vijay Sakhuja, “Issue Brief:  China Breaking into the Arctic Ice,” Indian Council of World 
Affairs, New Delhi, April 9, 2010, 6.   
24 Ma Jianbin, “Latest 096 Chinese Navy, ‘Tang’ class submarine performance in excess of 
U.S. submarine,” Translated by Google Translate, Chinese Comrades Network, July 7, 2009, 
available at <http://www.chinazhanyou.net/space-377-do-blog-id-913.html> 
25 Given the authoritarian nature of the regime in Beijing, and their propensity for 
censorship, it is peculiar that this seemingly sensitive information would end up on a blog.  It 
is entirely possible that such information is part of a disinformation campaign.   
26 Jane’s Strategic Weapons Systems, “Offensive weapons—China, JL-2 (CSS-NX-5),” Jane’s 
Information Group Ltd., June 1, 2010, (Electronic Database, accessed July 3, 2010).   
27 U.S. Department of Defense, Annual Report to Congress on the Military Power of the 
People’s Republic of China 2009, p. 66. 
28 U.S. Navy, Office of Naval Intelligence, The People’s Liberation Army Navy: A Modern 
Navy with Chinese Characteristics, August 2009, p. 23.   
29 Ronald O’Rourke, “China Naval Modernization: Implications for U.S. Navy Capabilities—
Background and 
Issues for Congress,” Congressional Research Service, June 10, 2010, p. 12. 
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Another report puts the range at 12,000km.30  While there is a significant disparity 
in range estimates for the JL-2 (anywhere from 7,200km to 12,000km), each 
estimate, even the most conservative projection, marks a significant increase in 
range over that of its predecessor, the JL-1.   

Figure 2 

The JL-2 has undergone several test firings from a modified, Soviet-era Type 031 
Golf-class diesel-electric ballistic missile submarine (SSB).32  It has been reported 
that JL-2 was expected to enter service in 2008, nearly a decade after its land-based 
equivalent, the DF-31, entered service.  There are reports of successful test firings of 
the JL-2 in 2002, 2003, 2004, 2005, and 2008.33  One report suggested that during 
the 2008 test, a JL-2 was successfully launched from a Type 094 boat—not the Golf-
class SSB.34  However, there are no corroborating reports confirming that the JL-2 
was launched from the Type 094.  The absence of a test firing from Type 094 boat 
suggests that the two systems are not yet operationally deployed.   

 

                                                           

30 Jane's Sentinel Security Assessment - China And Northeast Asia, “Strategic Weapon 
Systems, China,” Jane’s Information Group Ltd., March 12, 2010, (Electronic Database, 
accessed June 9, 2010).  
31 The sources for this table include the U.S. Navy, Office of Naval Intelligence, The People’s 
Liberation Army Navy: A Modern Navy with Chinese Characteristics, August 2009; 31 U.S. 
Department of Defense, Annual Report to Congress on the Military Power of the People’s 
Republic of China 2009, Jane's Underwater Warfare Systems, Jane’s Fighting Ships, Jane's 
Strategic Weapons Systems, and Jane’s Intelligence Review. 
32 Jane’s Underwater Warfare Systems, “Underwater Weapons – Strategic and cruise 
missiles, China,” Jane’s Information Group Ltd., July 7, 2010, (Electronic Database, accessed 
June 9, 2010). 
33 Ibid.   
34
 Richard D. Fisher, Jr., “Red alert – China modernizes its nuclear missile force,” Jane’s 

Intelligence Review, Jane’s Information Group Ltd., May 14, 2009, (Electronic Database, 
accessed June 9, 2010). 

China’s SLBM Force in 201031
 

 Type Units Deployed Range Payload Guidance Accuracy 

SLBMs        

 JL-1  

 

12 1986 2,150km  250 kT 
nuclear 

Inertial 700 m 
CEP 

 JL-2  

 

24 2010 8,000 
km 

 

1 MT nuclear, 
or 3-8 MIRV 
with 20, 90 or 
150kT nuclear 

Inertial with 
stellar 
updates and 
GPS 

300 m 
CEP 
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To MIRV or Not to MIRV 

A MIRVed missile has the ability to carry multiple nuclear warheads that can either 
be delivered to different targets or the same target at intervals.  Western analysts 
Robert S. Norris and Hans M. Kristensen insist that China has the “technical 
capability to develop multiple reentry vehicles (MRVs) and multiple independently 
targetable reentry vehicles (MIRVs) but has chosen not to deploy such systems on its 
missiles.”35  Other estimates, however, suggest that the JL-2 is MIRVed and can 
carry between 3-8 warheads with a 20, 90, or 150 kiloton (kT) yield.36  Richard D. 
Fisher, writing in Jane’s Intelligence Review, wrote, “It [the JL-2] is apparently a 
two- or three-stage missile with a blunt nose, which would be consistent with a 
multiple warhead configuration.”37   

The MIRVed JL-2 will enhance the overall credibility of the Chinese nuclear 
deterrent by providing increased lethality and penetration against an adversary’s 
ballistic missile defense systems.  A Jin-class SSBN carrying 12 MIRVed JL-2 
SLBMs could carry anywhere from 12 to 96 warheads, depending on how many 
warheads are deployed on each missile.  According to the Department of Defense, 
China is also researching decoys, chaff, jamming, and thermal shielding.38 

Four Alternative Futures 

This section posits four alternative futures for China’s SSBN fleet in the 2020 
timeframe.  Futures A – D represent increasingly ambitious force structures in 
terms of quality, quantity, cost, as well as the supporting infrastructure and 
personnel required to build and maintain the posited fleets.  Long-term 
prognostications are difficult for a variety of reasons including the dynamicity of 
international politics.  To combat this analytical challenge, four substantively 
different force structures are presented and analyzed in the context of six criteria:  
Operational Capability, Concepts of Operation, Command and Control, Defense 
Spending, Shipbuilding Capacity, and Personnel/Training.   

The goal of this section is to stimulate thinking among defense analysts and 
policymakers about the future of China’s sea-based nuclear deterrent—to consider a 
range of “what-if” scenarios.  While the Department of Defense has more pressing 
priorities and commitments in 2010 (namely Operations Iraqi Freedom and 
Enduring Freedom), it is important to diagnose potential strategic challenges in 
their infancy before they fully emerge.  Doing so offers policymakers greater latitude 
in responding to the threat.  Defense analysts could leverage these futures for 

                                                           

35 Robert S. Norris & Hans M. Kristensen, “Nuclear Notebook:  Chinese nuclear forces, 
2008,” Bulletin of the Atomic Scientists, Vol. 64, No. 3, p. 44.   
36 Jane’s Underwater Warfare Systems, “Underwater Weapons – Strategic and cruise 
missiles, China,” Jane’s Information Group Ltd., July 7, 2010, (Electronic Database, accessed 
June 9, 2010). 
37 Richard D. Fisher, Jr., “Red alert – China modernizes its nuclear missile force,” Jane’s 
Intelligence Review, Jane’s Information Group Ltd., May 14, 2009, (Electronic Database, 
accessed June 9, 2010). 
38 U.S. Department of Defense, Annual Report to Congress on the Military Power of the 
People’s Republic of China 2009, p. 24. 
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wargames or exercises examining the future of China’s nuclear forces.  Current 
trends suggest that Washington will soon be forced to operate in a strategic 
environment in which China possesses a credible sea-based nuclear deterrent.   

Alternative Force Structure A in 2020 

• 4 Type 094 boats with 12 JL-2 SLBMs (MIRV) per boat 

Operational Capability.  Alternative Force Structure A is based largely on a 
linear projection of recent Chinese acquisition trends and represents conventional 
Western thinking.  Multiple sources conclude that China will build four to six Type 
094 Jin-class boats by 2015.39/40  This alternative future assumes that China will 
build just four Type 094 boats.  A single Jin-class SSBN carrying 12 MIRVed JL-2 
SLBMs could carry anywhere from 12 to 96 warheads, depending on how many 
warheads are deployed on each missile.41  This means that China could carry up to 
384 warheads on its fleet of four SSBNs.  Four operational Type 094 boats would 
provide China with a credible, continuous sea-based deterrent capability.   

Concepts of Operation.  China’s nuclear concept of operations will be shaped by 
its threat perceptions (e.g. who it wishes to deter), its assessment of how to deter 
said states (e.g., countervalue versus counterforce targeting), and its operational 
capabilities.  Because the Type 094 boats are relatively loud and would thus be easily 
detectable to anti-submarine forces of the United States or Japan, this force 
structure would most likely accompany a bastion deployment strategy where the 
SSBNs patrol a heavily defended body of water such as the Bohai, Yellow, or South 
China Seas; under a bastion strategy, the SSBNs would be protected by China’s land-
based airpower and surface ships.   

A bastion deployment pattern in the Bohai Sea with 4 Type 094 boats armed 
with JL-2s would enable China to target credibly U.S. military forces deployed in the 
Asia-Pacific theater including personnel deployed in the Japanese Islands and South 
Korea as well as the naval base at Guam and the air base at Diego Garcia in the 
Indian Ocean.  If the Chinese leadership selects a deterrence strategy predicated on 
credibly threatening U.S. forces in theater, then this force structure, coupled with a 
bastion deployment strategy, would achieve that objective.   

Under this deployment pattern, however, the Type 094 boats would only be 
able to strike certain U.S. targets such as Hawaii, Alaska, and potentially the West 
Coast of the continental United States.  Confining the SSBNs to a small geographical 
area would mean that one of their greatest attributes would go untapped:  the 
unlimited range provided by nuclear propulsion.  If the Chinese leadership wishes to 

                                                           

39
 Jane’s Underwater Warfare Systems, “Underwater Weapons – Strategic and cruise 

missiles, China,” Jane’s Information Group Ltd., July 7, 2010, (Electronic Database, accessed 
June 9, 2010). 
40
 U.S. Navy, Office of Naval Intelligence, “Seapower Questions on the Chinese Submarine 

Force,” December 20, 2006, p. 1, available at < 
http://www.fas.org/nuke/guide/china/ONI2006.pdf> (access June 9, 2010) 
41 This assumes that the JL-2 is MIRVed and can carry 1-8 warheads per missile.  The Type 
094 has 12 SLBM launch tubes.   
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hold additional U.S. targets at risk (beyond U.S. forces in theater), particularly those 
in the continental United States, then the PLAN will be forced to move beyond a 
bastion strategy.   

Going out in the open seas, outside of the cover of China’s land-based 
airpower and surface ships, could enable China to patrol in the Pacific Ocean and 
hold targets in the continental United States at risk.  However, without the 
protective cover of Chinese air and naval power, the Type 094 boats would run the 
risk of being detected and destroyed by U.S. ASW forces.  Ultimately, the 
deployment strategy for China’s SSBNs will depend largely on the strategic and 
operational preferences of the political leadership in Beijing.  According to Toshi 
Yoshihara and James R. Holmes, during the Cold War, U.S., British, and French 
SSBNs had: 

…considerable latitude to cruise independently within range of Soviet 
targets.  By comparison, authoritarian regimes, which place great weight on 
political loyalty, are ill disposed to permit naval officers this degree of control 
over strategic assets.  As became apparent in the 1970s and 1980s, Soviet 
leaders preferred to keep submarines closer to home, under their watchful 
gaze.  Whether Chinese leaders will incline to one of these approaches or 
fashion their own remains to be seen.42   

It remains unclear whether the authoritarian regime in Beijing will adopt a 
defensive, bastion deployment strategy or a more offensive, open ocean deployment 
strategy where the SSBNs operate as “single stealthy combatants,” similar to the 
U.S. Navy’s Ohio-class SSBNs.43  China’s 2008 Defense White Paper reaffirms a 
defensive, minimalist approach to nuclear deterrence, but offers no insights on 
potential deployment patterns for its “nuclear-powered strategic missile 
submarines.”44  Western analysts should not assume that Beijing will adopt a 
deployment strategy similar to that of the U.S. Navy, the former Soviet Navy, or 
Russian Navy.  It is quite possible that China will develop new concepts for 
deploying its SSBNs consistent with its grand strategy and strategic culture.   

Command and Control.  Operating multiple Type 094 platforms will pose 
unprecedented command and control challenges for the PLAN and the political 
leadership in Beijing surrounding nuclear weapons release and deployment 
authorities.45  According to the Department of Defense, the PLAN’s capacity to 
communicate with submarines at sea is limited and Beijing has no operational 
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(National Defense University Press:  Washington, DC), p. 33.   
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experience managing a fleet of SSBNs conducting strategic deterrent patrols.46  With 
a fleet of four Type 094 boats, the PLAN should be able to overcome its command 
and control challenges by 2020.       

Defense Spending.  The argument can be made that the Type 094 is a peculiar 
choice to form the backbone of the Chinese sea-based nuclear deterrent considering 
that it is louder than the Russian Delta III-class and is thus more detectable than a 
platform that is nearly forty years old.  SSBNs are built at considerable cost and 
require significant resources.  Why would China invest such significant resources 
into developing a credible undersea deterrent and second-strike capability that 
could easily be detected by the U.S. Navy?  One alternative explanation is that the 
Chinese leadership only wishes to hold U.S. forces in theater at risk with its sea-
based deterrent, in which case Alternative Force Structure A, operating in a bastion 
deployment pattern, would be sufficient.  The argument that the Type 094 is a test 
bed for a more technologically mature platform is compelling.          

China’s lack of transparency makes the task of accurately assessing its 
defense expenditures difficult.  China’s official defense budget increased 7.5% to 
$77.95 billion USD in 2010 up from $70.4 billion USD in 2009.47  In 2008, China’s 
official defense budget was approximately $60 billion.48  However, the Department 
of Defense estimated that China’s total defense-related expenditures for 2008 were 
between $105 billion USD and $150 billion USD.49  Additionally, the PLAN does not 
publish the acquisition costs associated with its Type 094 platforms.  This makes the 
analysis of SSBN development in the context of the broader Chinese military budget 
a challenging task. 

SSBNs are costly platforms to build and maintain whether they are built and 
operated in the United States, France, the United Kingdom, Russia, or China.  As a 
point of reference, the U.S. Navy’s Ohio-class SSBNs cost roughly $2 billion USD per 
unit.50  The Navy projects that the cost of the follow-on to the Ohio-class boats will 
cost $6 to $7 billion USD per unit.51  In order to provide a rough estimate of these 
costs in the context of China’s total military budget, this article estimates the costs of 
the Type 094 boats to be approximately $3 billion USD per unit.  Using China’s 
2008 official budget figures ($60 billion USD), along with the low and high 
estimates of the Department of Defense ($105 and $150 billion USD), this means 
that one Type 094 boat at $3 billion USD per unit would require either 5%, 2.8%, or 
2% of China’s total defense budget.  Regardless of what China’s official military 
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budget looks like in 2020, SSBNs require significant resources as these calculations 
suggest.  SSBN development will be one of many competing defense priorities as the 
leadership in Beijing decides how to allocate its defense dollars.   

Shipbuilding Capacity.  Building four to six Type 094 boats by 2015 is well 
within the capacity of China’s shipbuilding industry, which has improved 
considerably in recent years both in terms of technological sophistication and 
production capacity.52  However, all of China’s SSN and SSBN construction has been 
performed at one facility:  the Bohai Shipbuilding Heavy Industry complex in 
Huludao.53  According to Naval strategists Gabriel Collins and Michael C. Grubb, 
“The current facility at Huludao is capable of supporting the PRC’s current small 
force of SSNs and SSBNs but could not be expected to support a major expansion of 
the PLAN nuclear submarine force on its own.”54  From 1995 to 2007, China 
domestically produced an average of 2.0 submarines per year.55  During this same 
period, only three of these boats were nuclear powered.56  Still, as of August 2010, 
two Type 094s have already completed sea trials and two other boats are reportedly 
being built, which means completion of these boats by 2020 is well within China’s 
shipbuilding capacity.  However, because nuclear-powered boats are more 
technologically complex and require greater resources than diesel-electric boats, it is 
likely that China’s SSBN submarine production rate would be lower than its total 
submarine production rate.57   

Personnel and Training.  There is also a human capital element to successful 
SSBN operations that cannot be neglected.  China will have to build an officer and 
enlisted corps capable of operating complex nuclear propulsion systems.  This type 
of knowledge cannot be developed quickly and requires significant investments in 
personnel and training.  Since 2002, the PLAN has taken measures to enhance its 
submarine training by incorporating more mission-oriented training subjects into 
the curriculum, increasing the use of simulator training, and conducting more 
realistic exercises, according to a 2007 Office of Naval Intelligence report.58  
Comparable SSBNs are staffed with roughly 100-120 personnel.  A fleet of four boats 
would require a total of roughly 480 enlisted personnel and officers along with 
hundreds, if not thousands, of support personnel.           
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Alternative Force Structure B in 2020 

• 2 Type 094 boats with 12 JL-2 SLBMs per boat, MIRV 

• 4 Type 096 boats with 24 JL-3 SLBMs per boat, MIRV 

Operational Capability.  Alternative Force Structure B has a total SSBN fleet of 
six boats—two Type 094 and four Type 096 boats.  This future assumes that China 
either built just two Type 094 boats or converted the remaining units to guided 
missile submarines (SSGNs)—a costly proposition in and of itself.  It also assumes 
that the Type 094 was largely a test bed for the Type 096 platform and provided an 
opportunity for the PLAN to build operational experience operating SSBNs.  With a 
reduced acoustic signature, the Type 096 boats would be stealthier than the Type 
094 boats and, as a result, suitable to more offensive deployment patterns in the 
open ocean without protective cover.   

With each Type 096 SSBN carrying 24 MIRVed JL-3 SLBMs, China would 
possess increased lethality over the Type 094 boats and boast additional penetration 
capability against potential adversary missile defense systems.  The JL-3 will have a 
range of around 11,000km.  A Type 096 boat could carry anywhere from 24 to 192 
warheads, depending on how many warheads are deployed on each missile.59    

Concepts of Operation.  The quieter Type 096 boats would carry the more 
advanced JL-3 missile, which would possess a greater range than the JL-2.  This 
would enable China to deploy its Type 096 boats into the Pacific Ocean without 
protective cover and have a reduced chance of being detected than their predecessor 
boats, the louder, more detectable Type 094 SSBNs.  Conversely, the improved 
range on the JL-3, however, could enable China to adopt a bastion deployment 
strategy while holding a broader U.S. target set at risk.  Similarly, the remaining 
Type 094 boats could be deployed in accordance with the aforementioned bastion 
strategy or in an open ocean deployment pattern.    

Command and Control.  Alternative Force Structure B would provide greater 
command and control challenges for the PLAN and the political leadership in 
Beijing as it has two more boats in the fleet than Alternative A—as well as two 
different classes of SSBNs in operation.  It is more than likely that by 2020 the 
PLAN will have sufficiently modernized its command and control capabilities to 
enable continuous at-sea patrols.  Failing to invest in sufficient command and 
control capabilities would render the entire SSBN fleet irrelevant.  As such, the 
PLAN will continue to develop more robust command and control systems 
concurrently with its SSBN development.         

Defense Spending.  Alternative B would require significant resources beyond the 
force structure posited in Alternative A—resources beyond what the leadership in 
Beijing may be willing to allocate to its sea-based nuclear deterrent.  The costs of 
designing, producing, and maintaining a new SSBN would be significant.  In the 
previous section, it was postulated that a single Type 094 boat would cost 
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approximately $3 billion USD.  It is quite possible that the follow-on Type 096 boat 
would cost even more, potentially $4 to $5 billion USD per boat, if not more.         

Shipbuilding Capacity.  Alternative B would place a greater strain on China’s 
shipbuilding capacity but is plausible given the timeframe under consideration and 
China’s recent shipbuilding trends.  Producing four additional boats by 2020 would 
require China to produce an average of 1 boat every 2.5 years, or .4 boats per year.60   

Personnel and Training.  Like Alternative A, Alternative B would require 
significant investments in personnel and training.  A fleet of six boats would require 
a total of roughly 720 enlisted personnel and officers along with hundreds, if not 
thousands, of support personnel.           

Alternative Force Structure C in 2020 

• 2 Type 094 boats with 12 JL-2 SLBMs per boat, MIRV 

• 6 Type 096 boats with 24 JL-3 SLBMs per boat, MIRV 

Operational Capability.  Alternative C represents a more robust and ambitious 
force structure than the preceding two alternatives.  Like Alternative B, it assumes 
that China either built just two Type 094 boats or converted the remaining units to 
SSGNs.  In Alternative Force Structure B, the PLAN operates six Type 096 boats and 
two Type 094 boats.  This force structure would provide increased redundancy and, 
as a result, additional deterrent credibility.       

Concepts of Operation.  The leadership in Beijing would also have additional 
flexibility in terms of its deployment strategy for the SSBN fleet for the simple 
reason that Alternative Force Structure C has additional units, including six Type 
096 boats.  It could adopt a bastion deployment strategy, an open-ocean deployment 
strategy, or a combination of the two.  Since the additional boats would provide 
increased redundancy, the Chinese leadership could diversify its deployment 
strategy by adopting both a bastion deployment strategy to target U.S. forces in 
theater and deploy single SSBNs into the Pacific Ocean to hold targets in the 
continental U.S. at risk.     

Command and Control.  Alternative Force Structure C presents the additional 
challenge of operating additional boats.  A larger SSBN fleet will require additional 
command and control systems as well as additional personnel capable of operating 
these systems.     

Defense Spending.  Alternative Force Structure C would require additional 
resources, well beyond that of the previous two alternatives—more resources than 
the leadership in Beijing may be willing to allocate to the sea-leg of its nuclear force 
structure.  With two Type 094 boats at a cost of $3 billion USD per unit and six Type 
096 boats at $4 to $5 billion USD per units, Alternative Force Structure C would 
require a significant commitment of resources over ten years.  It could require a 
total investment of $30 billion to $36 billion USD from 2010 to 2020.   
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Shipbuilding Capacity.  This force structure would place additional strain on 
China’s shipbuilding capacity but would be plausible by the 2020 timeframe.  Six 
additional boats would require China to produce an average of 1 boat every 1.6 years, 
or .6 boats per year.       

Personnel/Training.  A fleet of eight boats would require a total of roughly 960 
enlisted personnel and officers along with thousands of support personnel.           

Alternative Force Structure D in 2020     

• 2 Type 094 boats with 12 JL-2 SLBMs per boat, MIRV 

• 8 Type 096 boats with 24 JL-3 SLBMs per boat, MIRV 
 

Operational Capability.  In 2010, the U.S. Navy is operating 14 Ohio-class 
SSBNs; this number could decrease by 2020, if additional units are converted to 
SSGNs (four have already been converted).  Alternative Force Structure D would 
give Beijing near-parity with Washington in terms of SSBNs fielded and potentially a 
major advantage in total warheads. 
 

Concepts of Operations.  Like Alternative C, this future provides the leadership 
in Beijing with increased redundancy and additional flexibility in terms of potential 
deployment patterns.  As with the previous force structure, China could adopt a 
bastion deployment strategy, an open-ocean deployment strategy, or a combination 
of the two.   
 

Command and Control.  Alterative Force Structure D is the largest SSBN fleet of 
the four presented and thus requires the largest number of supporting command 
and control systems and personnel to operate them.       
 

Defense Spending. Alternative Force Structure D could require a total investment 
of $38 billion to $46 billion USD from 2010 to 2020.  With competing defense 
priorities, it is unclear whether or not the leadership in Beijing would divert such 
significant resources from other modernization programs to build this type of force 
structure.         
 

Shipbuilding Capacity.  Eight additional boats would require China to produce 
an average of 1 boat every 1.25 years, or .8 boats per year.  While this future would 
likely test the upper limits of Chinese shipbuilding capacity, it does seem plausible 
in the 2020 timeframe.           
 

Personnel/Training.  A fleet of ten boats would require a total of roughly 1200 
enlisted personnel and officers along with thousands of support personnel.           
 

Which Force Structure Will Beijing Choose?  

 
Each of the four Alternative Force Structures presented in this article appear to be 
plausible in terms of both cost and shipbuilding capacity in the 2020 timeframe.  
However, Alternative Force Structures A and B seem to be the most likely given the 
tremendous resources required for the development of Alternative Force Structure 
D and the similarities between Alternative Force Structures B and C.  They also 
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appear to be most consistent with recent acquisition trends and procurement 
activity.   
 

Alternative Force Structure B would provide the leadership in Beijing with 
enough modern boats to conduct continuous at-sea deterrent patrols.  Moreover, 
this force structure would provide the PLAN with two Type 094 boats and four Type 
096 boats, offering additional flexibility with respect to concepts of operation.  The 
operational capability of this force structure would be a marked improvement over 
Alternative Force Structure A since it would be primarily comprised of the much 
quieter Type 096 boats with the JL-3 SLBM.          
 

Conclusion 

 
The exact force structure Beijing elects to build may look different from the four 
alternative futures posited in this study.  However, the basic attributes presented in 
these alternatives are likely to be key characteristics in any future Chinese SSBN 
force structure—whether Beijing fields 2 or 10 SSBNs.  In its drive to develop a 
credible at-sea nuclear deterrent, Beijing will look to field stealthier submarines with 
more MIRVed ballistic missiles, providing far greater capability than the first- and 
second-generation SSBNs and SLBMs could offer. 
 

Given the failures of the Xia-class program, Western analysts may be 
tempted to underestimate China’s sea-based nuclear weapons capability.  Despite 
problems with its Type 094 boats and its JL-2 SLBMs, the PLAN’s current trajectory 
suggests that China is on the cusp of a significant leap in capability and will soon 
deploy a credible sea-based nuclear deterrent.  Once fully operational, the PLAN’s 
SSBN fleet, even with a modest number of boats, will enhance China’s strategic 
strike capabilities and strengthen Beijing’s overall deterrence posture by providing 
enhanced range, mobility, stealth, survivability, penetration, and lethality.   

 

 


