
 

Indian nuclear forces, 2006∗ 

India is widely believed to be expanding the size of its nuclear arsenal, although little 
public information is available about the pace and scale of such an expansion. The 
conservative estimate presented here is that India possesses about 50 nuclear 
weapons. The figure is based on IndiaÕs estimated inventory of 360Ð530 kg of 
military plutonium1 and assessments made by the US intelligence community. The 
US Defense Intelligence Agency estimated in July 1999 that India possessed  
10Ð15 nuclear weapons.2 

There is considerable uncertainty in published estimates of the total amount of 
weapon-grade plutonium that India has produced and, hence, in estimates of the num-
ber of nuclear weapons that it could have built. A number of factors contribute to this. 
First, there are different assessments of the lifetime operating capacity (i.e., of the 
reliability and efficiency) of the 100-megawatt-thermal (MW(t)) Dhruva reactor and 
the ageing 40-MW(t) CIRUS reactor, which are dedicated to producing plutonium for 
military use.3 Second, it is unclear whether India has used all of its available weapon-
grade plutonium to build nuclear weapons, as some analysts have assumed. Finally, 
there are diff erent views on how to take into account the losses and draw-downs of 
nuclear material that occur during production, processing and testing.  

In addition to these factors, there continues to be a debate about whether non-
weapon-grade plutonium (either in the form of reactor-grade plutonium or a mix of 
isotopes closer to weapon-grade plutonium) was used in one of the nuclear explosive 
tests carried out by India in May 1998.4 If the test gave confidence that this material 
could be used for weapons, India may see the large quantity of plutonium contained 
in the spent fuel of its unsafeguarded power reactors as being a potential part of its 
military nuclear programme. 

India may be working to increase its capability for producing weapon-grade pluto-
nium.5 Some critics of the July 2005 Civil Nuclear Cooperation Initiative (CNCI) 
between India and the United States have argued that, by allowing the sale of nuclear 
fuel for use in designated Indian civilian installations, the deal would free up IndiaÕs 

 
∗ Excerpt from Shannon N. Kile, Vitaly Fedchenko and Hans M. Kristensen, ÔWorld nuclear forcesÕ, 

SIPRI Yearbook 2006: Armaments, Disarmament and International Security, (Oxford University Press: 
Oxford, 2006). 

1 Albright, D., ÔIndiaÕs military plutonium inventory, end of 2004Õ, 7 May 2005, Institute for Science 
and International Security (ISIS), Global Stocks of Nuclear Explosive Materials, URL <http://www.isis-
online.org/global_stocks/end2003/India:_military_plutonium.pdf>. The estimate of 50 warheads 
assumes that each warhead would require 5 kg of plutonium and that only 250 kg of the military plu-
tonium produced by India has so far been used in assembled nuclear warheads. 

2 US Defense Intelligence Agency, ÔA Primer on the Future Threat: The Decades Ahead: 1999Ð2020Õ, 
July 1999, p. 38, reproduced in Scarborough, R., Rumsfeld’s War (Regnery: Washington, DC, 2004), pp. 
194Ð223. 

3 According to the World Nuclear Association, in the 1990s IndiaÕs nuclear power reactors had some 
of the worldÕs lowest operating capacity factors. World Nuclear Association, ÔIndia and PakistanÕ, 
Information and Issues Brief, Nov. 2002, URL <http://www.world-nuclear.org/info/inf53.htm>. 

4 Perkovich, G., India’s Nuclear Bomb: the Impact on Global Proliferation (University of California 
Press: Berkeley, Calif., 1999), pp. 428Ð31.  

5 Albright (note 1).  



l imited domestic uranium supplies for military purposes.6 Critics of the deal have also 
expressed concern about the unwillingness of IndiaÕs Department of Atomic Energy 
to place its fast breeder reactor (FBR) programme under International Atomic Energy 
Agency safeguards, thereby raising doubt that the programme is for exclusively 
peaceful purposes.7 

It is not publicly known whether India has produced highly enriched uranium 
(HEU) for weapon purposes. India operates two gas centrifuge facilities: a pilot scale 
plant at the Bhabha Atomic Research Centre (BARC) complex and a larger plant that 
has been reportedly operating since 1990 at Rattehalli, Karnataka. The primary pur-
pose of the latter facility appears to be to produce HEU for an indigenous nuclear-
powered submarine under development.  

IndiaÕs nuclear doctrine, which was published as a draft document in 1999, is 
Ôbased on the principle of a minimum credible deterrent and no-fi rst-useÕ.8 Additional 
guidelines, published in January 2003, state that India would use nuclear weapons to 
deter or retaliate against the use of chemical or biological weapons.9 There have been 
no offi cial statements specifying the size of the nuclear stockpile required for 
Ôcredible minimum deterrenceÕ. However, according to the Indian MOD it involves Ôa 
mix of land-based, maritime and air capabilitiesÕ.10 Most observers believe that India 
maintains a recessed nuclear posture, in accordance with its no-fi rst-use policy: that 
is, nuclear warheads are not mated to their delivery vehicles, and some nuclear 
warheads may be stored in unassembled form, with the plutonium core kept 
separately from the non-nuclear ignition components. 

Str ike aircraft 

Aircraft currently constitute the core of IndiaÕs nuclear strike capabilities. The Indian 
Air Force (IAF) has reportedly certifi ed the Mi rage 2000H Vajra (ÔDivine ThunderÕ) 
combat aircraft for delivery of nuclear gravity bombs. The IAF deploys two squad-
rons of Mi rage 2000H aircraft at the Gwalior Air Force Station in north-central India. 
In August 2005 India and Qatar suspended negotiations over IndiaÕs purchase of 
12 ex-Qatari Mi rage 2000-5 aircraft, which could have augmented the IAFÕs nuclear 
strike capability. Some of the IAFÕs four squadrons of Jaguar IS Shamsher (ÔSwordÕ) 
combat aircraft may have a nuclear delivery role.11 Other aircraft that are potentially 
suitable for a nuclear role are the Mi G-27 and the Su-30MKI. 
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Land-based ballistic missiles  

The Prithvi (ÔEarthÕ) was IndiaÕs sole operational ballistic missile for many years and 
the fi rst believed to have a nuclear capability. The Prithvi I (SS-150) is a single-stage, 
road-mobile ballistic missile capable of delivering a 1000-kg warhead to a maximum 
range of 150 km. The missile was fi rst test flown in 1988 and entered into service 
with the Indian Army in 1994. It is currently deployed with the ArmyÕs 333, 444 and 
555 Missile Groups. On 19 March and 12 May 2005, India conducted test-launches of 

Table 1. Indian nuclear forces, January 2006 
 

 Range Payload  
Type (km)a (kg) Status 
 

Ballistic missiles 
Prithvi I (P-I) 150 800 Entered service in 1994, widely believed to 

  have a nuclear delivery role. Most recent 
  flight-tests on 19 Mar. and 12 Dec. 2005 

Agni Ib 800 1 000 Inducted into Indian Army service in 2004  
Agni II 2 000Ð2 500c 1 000 Inducted into Indian Army service in 2004 

Aircraftd 
Mirage 2000H Vajra  1 850 6 300 Aircraft has reportedly been certified for 

  delivery of nuclear gravity bomb 
Jaguar IS Shamsher  1 400 4 760 Some of 4 squadrons may have nuclear 

  delivery role 
 

a Missile payloads may have to be reduced in order to achieve maximum range. Aircraft 
range is for il lustrative purposes only; actual mission range will vary according to flight pro-
file and weapon loading. 

b The original Agni I, now known as the Agni, was a technology demonstrator programme 
that ended in 1996. 

c An upgraded version (Agni III) currently under development may have a range of 
3500 km, possibly with a reduced payload. 

d Other aircraft in the Indian Air ForceÕs inventory which are potentially suitable for a 
nuclear role are the MiG-27 (Bahadur) and the Su-30MKI. The Su-30MKI has an in-flight 
refuelling capability with the IL-78 aerial tanker. 

Sources: Indian Ministry of Defence, annual reports and press releases; International Institute 
for Strategic Studies (IISS), The Military Balance 2004–2005 (IISS: London, 2004); US Air 
Force, National Air and Space Intelligence Center (NASIC), Ballistic and Cruise Missile 
Threat (NAIC: Wright-Patterson Air Force Base, Ohio, Aug. 2003), URL <http://www. 
nukestrat.com/us/afn/NAIC2003rev.pdf>; US Central Intelligence Agency, ÔUnclassif ied 
report to Congress on the acquisition of technology relating to weapons of mass destruction 
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(unclassif ied summary), Dec. 2001, URL <http://www.cia.gov/nic/pubs/other_ 
products/Unclassifiedballisticmissilef inal.pdf>; Lennox, D. (ed.), Jane’s Strategic Weapon 
Systems (JaneÕs Information Group, Ltd: Coulsdon, 2004); Bharat Rakshak, Consortium of 
Indian military websites URL <http://www.bharat-rakshak.com>; Vivek Raghuvanshi, 
Defense News, various articles; and AuthorsÕ estimates. 



Prithvi I missiles at its Integrated Test Range at Chandipur-on-Sea, in the Bay of Ben-
gal, off the coast of the eastern state of Orissa. A number of Prithvi I missiles are 
widely believed to have been modified to deliver nuclear warheads, although this has 
never been offi cially confi rmed.  

There are two newer versions of the Prithvi missile featuring improved range, accu-
racy and handling characteristics. The Prithvi II (SS-250), which has entered into 
service with the Indian Air Force, can carry a 500- to 700-kg warhead to a maximum 
range of 250 km. It is not believed to have a nuclear role. The Prithvi III (SS-350), 
which is in development, is a two-stage, solid-fuel missile designed to deliver a 
1000-kg warhead to a range of up to 350 km. Its most recent fl ight-tests took place in 
January and October 2004. 

Indian defence sources indicate that the family of longer-range Agni (ÔFireÕ) ballis-
tic missiles, which are designed to provide a short-reaction-time nuclear capability, 
has largely taken over the PrithviÕs nuclear delivery role.12 The original Agni missile 
was a technology demonstrator that was test flown several times between 1989 and 
1994, up to a range of 1500 km, but never operationally deployed. The short-range 
Agni I is a single-stage, solid-fuel missile that can deliver a 1000-kg warhead to a 
maximum range of 700Ð800 km. The two-stage Agni II can deliver a similar payload 
to a range of up to 2500 km. The missiles are road and rail mobile, and both can carry 
nuclear as well as conventional warheads. Following several successful fl ight-tests in 
2004, the Agni I and Agni II were inducted into service with the Indian ArmyÕs 334 
and 335 Missile Groups, respectively. In May 2005, the missiles were incorporated 
into IndiaÕs tri-service Strategic Forces Command. The Defence Research & Devel-
opment Organization (DRDO) is reportedly planning to upgrade the Agni IIÕs engines 
and to install decoys along with the warhead to counter defensive systems.13  

The DRDO is developing a longer-range Agni II I intermediate-range ballistic 
missile with a maximum range of 3500 km. The Agni III continues to experience 
engineering and systems integration problems, and its maiden fl ight-test scheduled 
for 2003 was again postponed in 2005.14 Indian media reports indicate that because of 
the ongoing technical problems, the DRDO has decided to increase the range of the 
Agni II missile, initially by 300 km, as an interim measure.15  

In 2005 the Indian press reported that the MOD wanted to move beyond the 
Agni III and proceed with development of an ICBM. The proposed missile reportedly 
will be a three-stage design, with the fi rst two stages using solid propellant and the 
third stage using liquid propellant, and will have a range of 9000Ð12 000 km. It may 
carry two or three nuclear warheads with yields of 15Ð20 kt.16 It is not expected to 
enter service until after 2015. Western analysts have speculated for some time that 
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India was developing an ICBM, known as the Surya, based on an indigenous space-
launch vehicle.17 

India continues to develop the naval leg of its planned ÔtriadÕ of nuclear forces. The 
Indian Navy is acquiring a rudimentary nuclear capability with the Dhanush (ÔBowÕ) 
ship-based launcher system. The system uses a modified version of the Prithvi II 
missile, which the MOD has stated will be capable carrying both conventional and 
nuclear warheads.18 The DRDO successfully test-fi red two missiles using the 
Dhanush launcher system mounted on a surface ship, INS Rajput, off  the coast of 
Orissa on 16 April and 28 December 2005.  

India appears to be developing a more advanced sea-based nuclear strike capability 
in the form of the Sagarika (ÔOceanicÕ) SLBM, which has sometimes been reported as 
being an sea-launched cruise missile (SLCM).19 According to the US Defense Intelli-
gence Agency, India fl ight-tested an SLBM for the fi rst time in the spring of 2005.20 
Some press reports suggest that India may intend to deploy nuclear-armed missiles on 
the Advanced Technology Vessel, a much-delayed nuclear-powered submarine pro-
ject that began in 1983.21  
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