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VI. Indian nuclear forces
SHANNON N . KILE AND HANS M . KRISTENSEN

India is estimated to have an arsenal of 90–110 nuclear weapons. This
figure is based on calculations of India’s inventory of weapon-grade plutonium and the number of operational nuclear-capable delivery systems.
India’s nuclear weapons are believed to be plutonium-based. As of 2015
India’s weapon-grade plutonium stockpile was estimated to be between
0.57 and 0.61 tonnes (see section X). The plutonium was produced at the
Bhabha Atomic Research Centre (BARC) by the 40 megawatt-thermal
(MW(t)) heavy water CIRUS reactor, which was shut down at the end of
2010, and the 100-MW(t) Dhruva heavy water reactor.1 India has plans to
build six fast breeder reactors, which will significantly increase its capacity
to produce plutonium for weapons. A 500 megawatt-electric (MW(e))
prototype fast breeder reactor (PFBR) is being built at the Indira Gandhi
Centre for Atomic Research (IGCAR) complex at Kalpakkam, Tamil Nadu.
It is expected to achieve first criticality during 2015, to be followed by an
extended period of testing.2
India is currently expanding its uranium enrichment capabilities. It continues to enrich uranium at the small centrifuge facility at the Rattehalli
Rare Materials Plant (RMP) near Mysore, Karnataka, to produce highly
enriched uranium (HEU) for use as naval reactor fuel.3 India appears to be
building a second gas centrifuge uranium hexafluoride facility at the RMP,
which could support an increasing number of centrifuges for uranium
enrichment.4 India’s expanding centrifuge enrichment capacity is motivated by plans to build new naval propulsion reactors, but the HEU
produced at the plants could also be used to manufacture thermonuclear
nuclear weapons by combining the current plutonium arsenal with HEU
secondaries.5
India has begun construction work on a new industrial-scale centrifuge
enrichment plant, the Special Material Enrichment Facility, at a site in
Chitradurga district, Karnataka, which will not be under International
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Atomic Energy Agency (IAEA) safeguards.6 According to the chairman of
the Indian Atomic Energy Commission, the plant will have both civilian
and military roles and will not be under IAEA safeguards.7
Aircraft

Aircraft constitute the most mature component of India’s nuclear strike
capabilities (see table 11.7). The Indian Air Force (IAF) has reportedly
certified the Mirage 2000H multi-role combat aircraft for delivery of
nuclear gravity bombs.8 The IAF’s Jaguar IS and Sukhoi Su-30MKI combat
aircraft have also been mentioned as having a possible nuclear role.
Land- based missiles

The 350 kilometre-range Prithvi II, a road-mobile, single-stage ballistic
missile, was the first Indian missile officially acknowledged to have a
nuclear delivery role when it was inducted into service with the Strategic
Forces Command (SFC) in 2003. A number of 150 km-range Prithvi I missiles, which entered Indian Army service in 1994, were widely believed to
have been modified for a nuclear role. The Prithvi I may have reverted to
exclusively conventional roles prior to its withdrawal from service, which
was announced in 2013.9 The SFC conducted three successful test-flights of
Prithvi II missiles in 2014—on 7 January, 28 March and 14 November—as
part of its regular user-readiness trials.10
Indian defence sources indicate that the family of longer-range Agni ballistic missiles, which are designed to provide a quick-reaction nuclear
capability, has largely taken over the Prithvi’s nuclear delivery role. Like
the Prithvi, the Agni was developed by India’s Defence Research and
Development Organisation (DRDO) as part of its Integrated Guided Missile
Development Programme. The 700 km-range Agni I (designated the A1 by
the Indian Ministry of Defence, MOD) is a single-stage, solid-fuelled
missile. During a regular training exercise on 11 April 2014, the SFC
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Table 11.7. Indian nuclear forces, January 2015
Range
(km)a

Type

Payload
(kg)

Status

b

Aircraft
Mirage 2000H

1 850

6 300

Jaguar IS

1 400

4 760

Land-based ballistic missiles
Prithvi II
350

500

Agni Ic

~700

1 000

Agni II

>2 000

1 000

Agni III

>3 200

1 500

Agni IV
Agni V

>3 500
>5 000

1 000
(1 000)

Sea-based ballistic missiles
Dhanush
400

500

K-15 (B-05)d

K-4
Cruise missiles
Nirbhay

700

500–600

~3 000

..

>700

250–450

Reportedly certified for delivery of nuclear
gravity bombs
Some of 4 squadrons may have a nuclear
delivery role
Inducted into service with the Strategic Forces
Command in 2003. Fewer than 50 Prithvi
launchers deployed; most recent flight test on
14 Nov. 2014
Most recent Indian Army operational test on
11 Apr. 2014; deployed with the Indian Army’s
334 Missile Group
Possibly operational; test-launched on 9 Nov.
2014
Inducted into the armed forces but not fully
operational; test-launched on 23 Dec. 2013
Under development; fifth launch on 2 Dec. 2014
Under development; test-launched on 15 Sep.
2013
Induction under way but probably not
operational; test-launched on 14 Nov. 2014
Under development; test-launched from a
submerged pontoon on 27 Jan. 2013; will
probably test-launch from the INS Arihant in
2015
Under development; reportedly test-launched
from a submerged platform on 24 Mar. 2014
Ground-launched cruise missile under
development; widely rumoured to have nuclear
capability; test-launched on 17 Oct. 2014; airlaunched version for Su-30MKI possibly in
development

. . = not available or not applicable.
a
Aircraft range is for illustrative purposes only; actual mission range will vary according to
flight profile and weapon loading. Missile payloads may have to be reduced in order to achieve
maximum range.
b
Other fighter-bombers that could potentially have a secondary nuclear role include the
Su-30MKI.
c
The original Agni I, now known as the Agni, was a technology demonstrator programme
that ended in 1996. The Indian Ministry of Defence refers to Agni I as the A1.
d
Some sources have referred to the K-15 missile as Sagarika, which is the name of the
DRDO missile development project.
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successfully carried out the first night-time test launch of an Agni I missile
at the Integrated Test Range complex located on Wheeler Island, off the
Odisha coast.11 The Agni II is a two-stage solid-fuelled mobile missile that
can deliver a 1000 kilogram payload to a maximum range of 2000 km.12
The Agni III is a two-stage, rail-mobile missile with a range exceeding
3000 km. It was test-launched by the SFC in December 2013.13 The missile
was inducted into service in 2011 but may not be fully operational.
The DRDO has been developing a variant of the Agni II, known previously as the Agni II Prime but redesignated as the Agni IV. According to
DRDO officials, the two-stage Agni IV incorporates several technological
advances, including composite rocket engines, improved stage separation
and a state-of-the-art navigational system.14 On 20 January 2014 an Agni IV
was launched from the Wheeler Island test complex and travelled 4000 km
to a target zone in the Bay of Bengal.15 Following the test, the DRDO
announced that it had approved the start of serial production of the
missile.16
The DRDO has prioritized the development of the long-range, threestage Agni V missile. Many Indian analysts have emphasized that the nearintercontinental ballistic missile range of the Agni V allows it to strike
targets throughout China, thereby strengthening India’s nuclear deterrence capabilities.17 The missile incorporates a number of new indigenously developed propulsion and navigation system technologies. Unlike the
other Agni missiles, the Agni V is designed to be stored in and launched
from a new mobile canister system. Among other things, this increases
operational readiness by reducing the time required to place the missiles
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on alert in a crisis.18 According to the DRDO, the Agni V will be inducted
into service in 2015.19
India is pursuing a technology development programme for multiple
independently targetable re-entry vehicles (MIRVs). However, there are
conflicting statements from DRDO officials as to whether India will deploy
MIRVs on the Agni V or a future Agni VI with an even longer range.20
There has also been speculation that the K-15 submarine-launched ballistic
missile (SLBM) may be given a MIRV capability.21
In addition to its ballistic missiles, India has begun development of a new
subsonic ground-launched cruise missile, known as the Nirbhay. The missile, which has a range of 700–1000 km, appears similar to Pakistan’s Babur
cruise missile and the US Tomahawk cruise missile.22 It is widely rumoured
to be nuclear-capable but there is no official confirmation of such a capability. Following a failed first test in March 2013, a Nirbhay missile was
successfully launched on 17 October 2014.23 There are unconfirmed reports
that India is developing an air-launched version of the Nirbhay for delivery
by the Su-30MKI.24
Sea- based missiles

India continues to develop the naval leg of its triad of nuclear forces. Its
first indigenously built nuclear-powered submarine, INS Arihant, was
launched after numerous delays in 2009, under the Advanced Technology
Vessel project dating from the 1970s. The 6000 tonne submarine began sea
trials in December 2014 following 18 months of harbour tests.25 A second
Arihant class nuclear submarine, INS Aridaman, is under construction, and
work on a third submarine is believed to be at an early stage.26
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The DRDO has tested components of an underwater missile-launch
system and is developing a two-stage missile that can be launched from a
submerged Arihant class submarine using a gas-charged booster. Indian
MOD statements have designated the missile as the K-15 or B-05.27 The
700 km-range K-15 has been described as a ‘hybrid missile’ that combines
aspects of both cruise and ballistic missiles; unlike the latter, its flight trajectory can be controlled after launch. In January 2013 the DRDO successfully launched a K-15 missile from a submerged pontoon in the Bay of
Bengal. The launch marked the twelfth and final development test of the
K-15 missile prior to its integration with the INS Arihant, which reportedly
will carry 12 of the missiles.28
The DRDO is developing a two-stage SLBM, known as the K-4, which
will have a range of up to 3500 km.29 The K-4 will eventually replace the
K-15 missile in arming the INS Arihant and the other submarines in the
new class. According to unconfirmed Indian media reports, on 24 March
2014 a K-4 missile was launched for the first time from a submerged pontoon off the Visakhapatnam coast.30 The DRDO is also reported to be
developing a 5000 km-range SLBM, designated the K-5.31
The nuclear-capable Dhanush missile is a naval version of the Prithvi II
that is launched from a stabilization platform mounted on a surface ship. It
can reportedly carry a 500 kg warhead to a maximum range of 350 km and
is designed to be able to hit both sea- and shore-based targets. The missile,
which has been inducted into service, is one of the five missile systems
developed under the DRDO’s Integrated Guided Missile Development Programme. On 14 November 2014 the SFC successfully launched a Dhanush
missile from a warship deployed off the Odisha coast as part of a regular
user trial.32
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