05/01/97 CHINA: `ONE ARROW, THREE STARS' - CHINA'S MIRV PROGRAMME PART ONE

By James A Lamson Wyn Q Bowen.

The prospect of theatre missile defences being deployed in East Asia is putting added impetus behind Beijing upgrading its strategic arsenal. In the first instalment of a two-part article, James A Lamson and Wyn Q Bowen examine the background to multiple independently targetable re-entry vehicle (MIRV) technology and look at the possible Chinese rationale for pursuing such a capability.

In recent years, proliferation concerns related to the People's Republic of China (PRC) have focused on `horizontal' proliferation issues, such as Beijing's reported transfers of nuclear-and missile-related technology to countries such as Pakistan and Iran. However, this article addresses current `vertical' proliferation concerns regarding China's nuclear missile modernisation programme. Specifically, it assesses the background, status and potential strategic implications of China's programme to develop a multiple re-entry vehicle/multiple independently targetable re-entry vehicle (MRV/MIRV) capability for its nuclear missile arsenal. Beijing has referred to this programme as `one arrow, three stars'. It should be noted that difficulty in obtaining open-source information on MRV/MIRV technology in general, and on the Chinese programme specifically, makes any assessment of these issues problematic. This article attempts therefore to cull available information to form a coherent picture of the progress and context of China's MRV/MIRV programme. Obviously, in public literature this is a difficult task and the result will be open to further analysis.

Before addressing the main issues of this article, a brief consideration of the basic technologies associated with MRVs and MIRVs is appropriate.

MRVs and MIRVs

The incorporation of an MRV or MIRV system into a ballistic missile enhances its lethality by allowing it to deliver more than one nuclear warhead.

An MRV system carries two or three unguided re-entry vehicles (RVs) and mechanically releases them in a fixed pattern generally towards a single target area in a `shot-gun' effect. For example, a missile with three MRVs will release the RVs into a non-adjustable, triangular formation. Since the RVs must rely on the carrier missile for guidance, the accuracy of each MRV is determined at the end of the missile's powered flight. At this point, thrust is terminated and the RVs are released to follow ballistic trajectories towards the target. Essentially then, the velocity, altitude and flight angle of the missile at the end of this `boost-phase' determine the point at which the RVs will strike the earth.

Theoretically, several mechanisms could be incorporated into a missile to facilitate the release of MRVs. Such release mechanisms include: spring loading, explosive charges, rotating (`spinning') platforms to release the RVs consecutively and the incorporation of small booster rockets on each RV.

In contrast to MRVs, a MIRV system is capable of accurately releasing several RVs along different trajectories towards a single or multiple targets using a post-boost control system (PBCS), or `bus'. Consequently, MIRV development poses a greater technological challenge. Theoretically, MIRV systems can be designed so that each RV carries its own separate guidance and propulsion package and thus manoeuvres independently. However, the USA and the USSR chose to use the bus concept.

The PBCS constitutes the final stage of a missile and comprises the RVs and a guidance and control system, which performs two principal functions. First, the system's computers store targeting information for each RV. Second, the system keeps the bus stable when each RV is released and the vehicle's mass distribution is consequently altered. Once the PBCS enters its desired trajectory - in proximity to that pre-programmed into the flight control computer for the first RV - the missile's booster detaches and the rocket engine on the bus is ignited. This first RV is released once course corrections have been made to the initial trajectory of the bus. Using its ability to change velocity, orientation and trajectory, the bus subsequently performs manoeuvres to release the remaining RVs along pre-programmed trajectories at different intervals.

The bus can also release penetration aids, or `penaids', in place of some RVs. Penaids are deployed to confuse or nullify anti-ballistic missile (ABM) systems, increasing the chances of the RVs reaching their intended targets. Examples of penaids include `decoys', which are designed to attract the fire of, and exhaust, ABM systems, and `chaff', which consists of small metal wires that are deployed in the path of defensive missiles to reflect radar signals.

Technical hurdles

Several key technologies/subsystems must be mastered and then integrated to give the PBCS manoeuvrability and the ability to release multiple RVs individually.

A re-startable, liquid-fuel rocket engine must be developed to allow the PBCS to terminate thrust when RVs are detached and re-initiate thrust to position the bus for the release of additional RVs along different trajectories. A solid-fuel motor could be developed to power the PBCS, but this would pose problems because of the inability to re-start such a motor once it has been shut down. Vernier rockets are also needed to precisely position the bus and to manoeuvre it away from the RV once released. The footprint of attacking MIRVs could be enlarged if the amount of propellant contained in the bus can be increased.

The PBCS's guidance and control system must incorporate a computer capable of storing target information for each RV as well as stabilising the bus when each RV is released and its mass distribution subsequently alters. Also, the bus must be small and light enough to meet the weight and volume constraints associated with the overall design of the missile.

For both MRV and MIRV systems, the RVs must be `slenderised' to achieve high ballistic coefficients and to permit rapid re-entry. Slenderisation allows the RVs to remain spin-stabilised as they fall through the atmosphere so that accuracy is not degraded as a result of oscillation or uneven ablation. Advanced ablative materials must therefore be applied to the RVs to protect them against the heat generated by re-entry. Also, specially designed fuzing devices must be developed for the RVs. The final technical hurdle in the development of an MRV or MIRV system is the miniaturisation of nuclear warheads to fit inside the multiple RVs. This requires improving the yield-to-weight ratio of the warheads and miniaturising the associated electronic components.

Applicability of space launch technology

Much of the components, manufacturing technology and technical expertise used in the development and production of space launch vehicles (SLVs) is virtually interchangeable with that of ballistic missiles. For example, there exist certain overlaps in the capability to orbit multiple satellites on board a single SLV and the capability to deliver multiple warheads on a single missile.

Examples of such overlaps include: upper stage control systems, which handle separation and ignition of the upper stage, attitude control for the upper stage and spin release of satellites; satellite dispensers, which allow the delivery of multiple satellites to different orbits; coupling load analysis, which assures that an SLV launches without damaging the payload; and upper stage solid-fuel engines (kick motors), which correctly deliver satellites into orbit.

Placing multiple RVs into desired trajectories, however, is a much harder task than delivering multiple satellites into orbit. First, satellite placement does not require as much precision as that needed for placing RVs into their trajectories. Second, each satellite may have its own rocket motor (kick motor) in order to place itself in the proper orbit; RVs do not. To attain a MIRV capability, one needs to have the ability to stop and restart rocket motors and to change orbit. Thus, although similar in certain characteristics, a multiple satellite delivery capability does not necessarily equate to a MIRV capability.

China and MRVs/MIRVs

To understand China's rationale behind developing a MRV/MIRV capability, it is useful to consider the historical precedent in this field set by the USA and the USSR during the 1960s and 1970s.

While the strategic rationale is complicated, the two superpowers were motivated to develop and deploy multiple warheads on their ICBMs for two key reasons: to increase the number of targets in order to allow a shift from a countervalue (targeting population centres) to a counterforce (targeting military assets) strategy; and to defeat missile defences.

During the 1960s, proponents of MIRVs in the USA used such arguments to support the development and eventual deployment of MIRVed ICBMs. MIRVs offered the right technology to meet the demands created by the US-Soviet offensive-defensive arms race, specifically the challenges of the US shift toward a counterforce doctrine vis-a-vis the USSR along with Soviet advances in the anti-ballistic missile (ABM) field.

In China's case, a major stimulus behind MIRV development appears to be related to the perceived challenge that missile defences pose to China's traditional minimal deterrent. The inception and continuation of China's programme to develop a multiple-warhead capability have been driven largely by Beijing's past and current concerns over the development and deployment of both strategic and theatre missile defences. In contrast to the US and Soviet MIRV programmes, China has not modernised its nuclear missile arsenal in the midst of an offensive-defensive arms race with another country. The race, if any, involves China's efforts to maintain and improve the reliability of its minimal deterrent in the face of advances in the missile defence field, as opposed to a Chinese drive to achieve parity with the major nuclear powers.

Technological momentum and bureaucratic maximisation provided additional stimuli to the US MIRV programme in the 1960s. Once off the ground, the US programme gained its own momentum from the multitude of different programmes, organisations and individuals, both civilian and military, that contributed to and benefitted from its ultimate success. Similarly, China may be experiencing similar pressures as a result of multiple warhead-related successes in the civilian and military fields, such as the launch of multiple satellites into orbit and actual MRV and MIRV tests. Such momentum could point to the existence of a Chinese MRV/MIRV programme with a life of its own, independent of concerns over missile defences. Indeed, the Chinese have privately acknowledged that Beijing's strategic force modernisation would not cease even if the USA halted its plans for theatre missile defence (TMD) development and deployment.

China's perception of missile defences

China views missile defences as threatening to undermine its nuclear deterrent. China is particularly agitated over proposed TMD systems planned for deployment in East Asia. Beijing has voiced its concerns over the possible deployment and transfer by the USA and its allies of missile defence systems into East Asia capable of intercepting long-range missiles. Beijing is wary of the possible coupling of missile defence systems with US space-based early-warning sensors and their potential deployment in vast numbers around the periphery of China. Such a scenario might give the USA a latent national missile defence (NMD) capability against China's long-range missiles without violating the ABM Treaty. After its 45th and most recent nuclear test, on 29 July 1996, China urged that, `No country should develop and deploy space weapon systems or missile defence systems undermining strategic security and stability.' China has repeated such pleas to the other nuclear weapon states in subsequent public statements.

Beijing is concerned that highly capable TMD systems could leave it vulnerable to a first strike by the USA or Russia. In February 1995, a Chinese official stated that "If a country with nuclear weapons has a spear and then gets a shield, you can imagine what would happen.... I believe it will increase the danger of nuclear war." More recently, in an address to the UN General Assembly on 18 October 1996, Chinese Disarmament Ambassador Sha Zukang stated: "The development of such a system will constitute an impediment to the further reduction of nuclear weapons by the major nuclear powers, touch off a new arms race and destabilise the global strategic equilibrium."

In this context, US and other missile defence developments in East Asia, in contrast to their potentially stabilising role by defending against possible North Korean missile attacks, could have detrimental effects by creating and reinforcing a security dilemma in the region. The pursuit of TMD capabilities by the USA and its allies in East Asia could encourage Beijing to produce more missiles and/or to develop multiple-warhead systems in order to overwhelm such defences.

China is also concerned by the US-Russian movement on the ABM Treaty toward allowing the development and deployment of more capable systems by both sides. In response to the 10 May 1995 US-Russian joint statement on the ABM Treaty, a spokesman for the Chinese Foreign Ministry stated: "We hold that this [the statement] will not benefit the strategic balance and stability in this region and the world at large."

Faced with the prospect of widespread missile defences in East Asia, coupled with the domestic US rhetoric and push for NMD to protect the continental USA against long-range missile threats, Beijing may view the future maintenance of its minimal deterrent as an increasingly difficult task. In this context, Beijing might be pushed to deploy a higher number of warheads and delivery systems in order to quantitatively and/or qualitatively degrade such defences. Success in MRV/MIRV technology would assist such a drive.

James Lamson and Wyn Bowen are Senior Research Associates at the Center for Nonproliferation Studies, Monterey Institute of International Studies, California, USA. References to the information used in this article can be obtained from the authors through the editor. In Part 2 of this article, the authors will assess the background, status and strategic implications of China's programme to develop a MRV/MIRV capability.

Photograph: CZ-2C launch with FSW-1 recoverable payload. This launch vehicle flew the first recoverable payload mission in November 1975, introducing China as only the third nation with such a capability.

Photograph: The CZ-2 (Long March-2) space launch vehicle was developed in parallel with China's CSS-4 ICBM. The CZ-2C variant has since become China's most utilised launcher.

Photograph: Most of China's space launchers are built at Wan Yuan. GWIC

Photograph: Beijing believes the future deployment in East Asia of theatre missile defence systems like the US Patriot would undermine China's nuclear deterrent, a view which has only served to sharpen its interest in upgrading the Chinese nuclear arsenal with MIRV technology. Volume 009/005
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