Science and Technology

Nuclear Diplomacy

India's Nuclear Program

India's nuclear program has evolved through a complex interplay of scientific
ambition, security concerns, and political dynamics. The program reflects India's
quest for energy security, its strategic autonomy, and its position in global nuclear
order.

India's Nuclear Program: A Detailed Analysis

1. Historical Background

Early Developments (1944-1960s)
1944:

« Tata Institute of Fundamental Research (TIFR): Founded by Homi J.
Bhabha, TIFR laid the groundwork for India's atomic research.

« HomiJ. Bhabha: Known as the "Father of Indian Nuclear Program," Bhabha
spearheaded India's nuclear ambitions.

1954:

« Department of Atomic Energy (DAE): Established to oversee nuclear
energy development, with Bhabha as its first secretary. It reports directly to
the Prime Minister.

1956:

« Apsara Reactor: Asia's first nuclear reactor, operational in Trombay,
marked India's entry into nuclear research.

1960:

« CIRUS Reactor: Commissioned with Canadian assistance, this reactor used
heavy water from the U.S. It later provided plutonium for India's first
nuclear test.
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Nuclear Tests and Non-Proliferation (1970s-1990s)
1974:

o Smiling Buddha (Pokhran-I): India’s first nuclear test demonstrated nuclear
capability under the guise of a “peaceful nuclear explosion,” signaling
India's technological prowess.

1980s-1990s:

« Integrated Guided Missile Development Program (IGMDP): Launched
under Dr. APJ Abdul Kalam, this program developed delivery systems like
Prithvi and Agni missiles.

1998:

« Operation Shakti (Pokhran-Ill): Five nuclear tests conducted, affirming
India’s status as a nuclear-armed state. This included a thermonuclear
device, a fission bomb, and sub-kiloton devices.

2. Key Components of India's Nuclear Program

Civilian Nuclear Energy

Nuclear Power Plants:

o Current Capacity: As of 2024, India has 22 operational reactors with 6,780
MW capacity. Key reactors include:

o Tarapur Atomic Power Station (TAPS): First commercial reactors,
based on boiling water reactor technology.

o Kudankulam Nuclear Power Plant (KKNPP): VVER technology,
operational with Russian assistance.

o Kakrapar Atomic Power Station (KAPS): Known for its indigenous
Pressurized Heavy Water Reactors (PHWRs).

THE AIMERS www.theaimers.org




Science and Technology

Nuclear Diplomacy

Three-Stage Nuclear Power Program:

» First Stage: PHWRs using natural uranium. Examples include the reactors at
Narora, Rawatbhata, and Kalpakkam.

« Second Stage: Fast Breeder Reactors (FBRs) using mixed uranium-
plutonium oxide fuel. The Prototype Fast Breeder Reactor (PFBR) at
Kalpakkam is a key project.

o Third Stage: Thorium Reactors: Utilizing thorium reserves to produce
uranium-233. Projects include the Advanced Heavy Water Reactor (AHWR)
designed for thorium use.

Thorium Utilization:

o Thorium Reserves: India has about 25% of the world's thorium reserves.
o AHWR: A reactor design incorporating thorium and producing minimal
long-lived waste.

Nuclear Weapons Program

Policy of No First Use (NFU):

« Adopted in 2003: India commits to not using nuclear weapons unless
attacked first with nuclear weapons.

Delivery Systems:

» Ballistic Missiles:
o Agni Series: Ranges from Agni-1 (700 km) to Agni-V (5000+ km),
capable of carrying nuclear warheads.
o Prithvi Series: Short-range missiles, used primarily for tactical roles.
o Cruise Missiles:
o BrahMos: A supersonic missile developed with Russia, capable of
carrying nuclear payloads.
« Submarine-Launched Ballistic Missiles (SLBMs):
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o K-15 (Sagarika): Capable of being launched from submarines like INS
Arihant.

Command and Control:

o Nuclear Command Authority (NCA): Oversees strategic and operational
decisions.
o Executive Council: Led by the National Security Advisor.
o Political Council: Chaired by the Prime Minister.

Research and Development

Bhabha Atomic Research Centre (BARC):

o Location: Trombay, Mumbai.
« Focus: Development of nuclear reactors, fuel processing, and nuclear
weapon components.

Indira Gandhi Centre for Atomic Research (IGCAR):

» Location: Kalpakkam.
« Focus: Development of fast breeder reactor technology and thorium-based
fuel cycles.

Strategic Nuclear Assets:

« Research Reactors: Including Dhruva and Cirus for producing plutonium.
« Reprocessing Plants: Kalpakkam, Tarapur, Trombay facilities for processing
spent fuel and extracting plutonium.

3. International Relations and Agreements

Non-Aligned Movement (NAM):

« Role: India advocated for disarmament while retaining the right to develop
nuclear technology.
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Nuclear Non-Proliferation Treaty (NPT):

« Position: India refuses to sign the NPT, criticizing it as discriminatory.

Indo-US Nuclear Deal (2008):

« Agreement: Allowed India to participate in global nuclear commerce
without NPT membership.

« Impact: Lifted bans on nuclear trade, leading to agreements with countries
like Russia, France, and Japan.

Membership in International Bodies:

« Nuclear Suppliers Group (NSG): India seeks membership to engage in
international nuclear trade fully.

« International Atomic Energy Agency (IAEA): India follows IAEA guidelines
for its civilian nuclear facilities.

4. Current Status and Future Prospects

Civilian Nuclear Expansion:

« Goals: Increase nuclear power capacity to 22,480 MW by 2031.
o Projects:
o Jaitapur Nuclear Power Project: Set to be the world’s largest nuclear
power plant.
o Kovvada Nuclear Power Plant: Partnership with the United States.

Strategic Developments:

o Submarine Fleet Expansion: INS Arihant and follow-on projects to enhance
India's second-strike capability.

o Missile Development: Ongoing enhancements in the range and precision of
the Agni series and other delivery systems.
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Technological Innovation:

o Thorium Reactors: Continued focus on developing thorium-based reactors
like AHWR to achieve a sustainable and self-sufficient nuclear fuel cycle.

« Advanced Reactors: Emphasis on developing next-generation reactors with
improved safety and efficiency.

India's stance on nuclear non-proliferation and its involvement in international
nuclear agreements is shaped by its unique position as a nuclear-armed state
outside the Nuclear Non-Proliferation Treaty (NPT). India's approach reflects its
emphasis on strategic autonomy, security considerations, and a commitment to
responsible nuclear stewardship.

International Nuclear Agreements and India's Stance on Nuclear Non-
Proliferation

1. Nuclear Non-Proliferation Treaty (NPT)
Background:

o Adopted: 1968

« Objective: Prevent the spread of nuclear weapons, promote peaceful
nuclear cooperation, and further the goal of nuclear disarmament.

« Nuclear-Weapon States (NWS): Recognizes the U.S., Russia, China, France,
and the UK as NWS as of January 1, 1967.

« Non-Nuclear-Weapon States (NNWS): Agrees to forego nuclear weapons
development in exchange for access to peaceful nuclear technology.

India's Stance:

« Non-Signatory: India has refused to sign the NPT, arguing that it
institutionalizes a discriminatory system by recognizing only the pre-1967
nuclear powers as NWS while requiring NNWS to remain non-nuclear.
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o Criticism: India views the treaty as flawed because it does not mandate the
NWS to disarm and creates a permanent divide between nuclear and non-
nuclear states.

« Alternative Proposals: India advocates for a more equitable framework
that includes universal and verifiable disarmament by all nuclear powers.

2. Comprehensive Nuclear-Test-Ban Treaty (CTBT)
Background:

« Adopted: 1996

» Objective: Ban all nuclear explosions for both civilian and military purposes.

« Status: Not in force; requires ratification by 44 specific nuclear technology-
holding states (Annex 2 countries).

India's Stance:

« Non-Signatory: India has not signed the CTBT, citing the treaty’s failure to
address the issue of universal disarmament and the security implications of
the existing global nuclear arsenal.

« Position: India supports a global ban on nuclear testing but calls for a treaty
that addresses the security concerns of all nations, including a credible
disarmament roadmap by existing nuclear powers.

3. Fissile Material Cut-off Treaty (FMCT)
Background:

« Objective: Ban the production of fissile material (plutonium and highly
enriched uranium) for nuclear weapons.
« Status: Still in negotiation; no treaty has been concluded.

India's Stance:

« Conditional Support: India supports the idea of a FMCT in principle but
emphasizes that it must be non-discriminatory and verifiable.
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o Concerns: India insists that any treaty must include a verification
mechanism and address existing stockpiles of fissile materials, not just
future production.

4. Indo-US Civil Nuclear Agreement (2008)
Background:

« Signed: 2008
o Objective: Allow civil nuclear trade between India and the U.S., despite
India not being a signatory of the NPT.
» Key Provisions:
o Separation of India’s civilian and military nuclear facilities.
o India agreed to place its civilian nuclear facilities under IAEA
safeguards.

Impact:

« International Recognition: India gained access to nuclear fuel and
technology from the global market.

« Boost to Civil Nuclear Program: Enabled India to expand its civilian nuclear
energy program, contributing to energy security.

India’s Stance:

« Strategic Partnership: India views the agreement as a validation of its
responsible nuclear conduct and a strategic partnership with the U.S.

« Non-Proliferation Commitments: India agreed to adhere to nuclear non-
proliferation norms and continue its moratorium on nuclear testing.
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5. Membership in International Bodies

Nuclear Suppliers Group (NSG)

Background:

« Established: 1974 (in response to India's 1974 nuclear test)
« Objective: Control nuclear exports to prevent proliferation.
« Membership: Composed of 48 participating countries.

India’s Stance:

« Seeking Membership: India has been pursuing NSG membership to gain full
access to nuclear trade and technology.

« Challenges: Despite support from major powers like the U.S., India's
membership bid faces resistance from countries like China, which argue
that India must first join the NPT.

Missile Technology Control Regime (MTCR)

Background:

« Established: 1987

« Objective: Restrict the proliferation of missile technology capable of
delivering weapons of mass destruction.

« Membership: Includes 35 countries.

India’s Status:

« Joined: 2016
« Implications: Allowed India to access high-end missile technology and
collaborate on missile development projects internationally.
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Wassenaar Arrangement

Background:

« Established: 1996

« Objective: Promote transparency and responsibility in transfers of
conventional arms and dual-use goods and technologies.

o Membership: 42 countries.

India’s Status:

« Joined: 2017
« Implications: Enabled India to participate in setting export control
standards and gain access to critical dual-use technologies.

Australia Group

Background:

o Established: 1985
« Objective: Prevent the proliferation of chemical and biological weapons.
o Membership: 43 countries.

India’s Status:

« Joined: 2018

« Implications: Allowed India to collaborate in controlling the export of
technologies that could be used in chemical and biological weapons
programs.
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6. India’s Nuclear Doctrine
Key Principles:

1. Credible Minimum Deterrence: India maintains a nuclear arsenal sufficient
to deter adversaries without engaging in an arms race.

2. No First Use (NFU): Commitment to not use nuclear weapons unless first
attacked with them.

3. Massive Retaliation: Any nuclear attack on India will result in a massive
retaliation designed to inflict unacceptable damage.

4. Civilian Control: Nuclear weapons are under strict civilian control to
prevent unauthorized use.

5. Nuclear Security and Non-Proliferation: Commitment to nuclear non-
proliferation while retaining the right to develop nuclear technology for
peaceful purposes.

7. International Atomic Energy Agency (IAEA) Safeguards
Background:

« Objective: Ensure that nuclear energy is used only for peaceful purposes
and not diverted to weapons programs.

India’s Stance:

» Safeguards Agreement: India agreed to place its civilian nuclear reactors
under IAEA safeguards as part of the Indo-US Nuclear Deal.

« Adherence: Complies with IAEA standards and inspections for civilian
nuclear facilities while keeping its strategic facilities outside the purview of
international inspections.

8. Global Initiatives and India's Participation
Global Centre for Nuclear Energy Partnership (GCNEP):

o Established: 2010
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« Objective: Foster international cooperation in nuclear energy, safety, and
security.

« India’s Role: GCNEP, based in Haryana, acts as a platform for training and
research in nuclear technology and non-proliferation.

Nuclear Security Summits:

« Participation: India has actively participated in the Nuclear Security
Summits initiated by the U.S., contributing to global discussions on nuclear
security and non-proliferation.

9. Future Prospects and Challenges
Integration into Global Regimes:

« Goal: Achieving membership in NSG and influencing global nuclear trade
regulations.

« Challenge: Balancing its non-NPT stance with aspirations for greater
integration into the global nuclear order.

Technological Advancements:

o Focus: Continued development of advanced reactors, including thorium-
based and fast breeder reactors.

« Strategic Programs: Enhancing the reliability and reach of nuclear delivery
systems.

Energy Security:

« Expansion: Increasing nuclear power generation capacity to meet growing
energy demands.

« Sustainability: Developing closed fuel cycles and utilizing thorium to ensure
long-term energy sustainability.
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Current Affairs -India's Nuclear Program
India's Nuclear Program

India's nuclear program began in the 1940s and culminated in its first nuclear test
in 1974, codenamed "Smiling Buddha." This test established India as a nuclear-
capable state. In 1998, India conducted a series of nuclear tests, which included
both fission and thermonuclear devices, further solidifying its nuclear capabilities.

Key aspects of India's nuclear program include:

« Policy of No First Use (NFU): India has declared a policy of NFU, stating
that it will not be the first to use nuclear weapons in a conflict. However, it
retains the capability to respond to a nuclear attack with its own nuclear
weapons.

o Minimum Credible Deterrence: India's nuclear doctrine is centered around
maintaining a credible minimum deterrent posture, aimed at deterring
nuclear aggression against India.

« Strategic Forces Command (SFC): India has established a dedicated
Strategic Forces Command to manage and operate its nuclear forces securely
and effectively.

International Nuclear Agreements

India's approach to international nuclear agreements is influenced by its historical
perspective and strategic considerations. Key points include:

o Treaty on the Non-Proliferation of Nuclear Weapons (NPT): India is not
a signatory to the NPT, which it views as discriminatory because it
recognizes five states (the United States, Russia, China, France, and the
United Kingdom) as nuclear-weapon states while prohibiting others from
acquiring nuclear weapons.

o Civil Nuclear Cooperation: In 2008, India signed a landmark civil nuclear
cooperation agreement with the United States. This agreement paved the
way for India to engage in civilian nuclear trade despite not being a member
of the NPT. Similar agreements have been signed with countries like Russia,
France, and other nuclear supplier states.
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« International Atomic Energy Agency (IAEA): Although not bound by the
NPT, India maintains a strong relationship with the IAEA and adheres to its
safeguards agreements for its civilian nuclear facilities.

India's Stance on Nuclear Non-Proliferation

India's stance on nuclear non-proliferation is characterized by several key
principles and positions:

o Global Nuclear Disarmament: India advocates for comprehensive global
nuclear disarmament. It argues that nuclear disarmament should be pursued
with a balanced approach that addresses the security concerns of all states.

o Non-Discriminatory Approach: India criticizes the NPT for perpetuating
nuclear disparities by distinguishing between nuclear-weapon states and
non-nuclear-weapon states. It emphasizes the need for a non-discriminatory
approach to nuclear disarmament and non-proliferation.

« Regional Security: India's nuclear policy is shaped by regional security
dynamics, particularly its strategic relations with neighboring nuclear-armed
states like Pakistan and China. India seeks to maintain a credible deterrent
posture while promoting regional stability.

Current Affairs
Recent developments and current affairs in India's nuclear diplomacy include:

« Bilateral Engagements: Continued engagement with key nuclear powers
like the United States, Russia, and France on nuclear cooperation and
strategic dialogues.

« Regional Dynamics: Management of strategic relations with Pakistan and
China amidst ongoing regional security challenges.

« Global Forums: Participation in international forums and initiatives on
nuclear security, disarmament, and non-proliferation, such as the Nuclear
Security Summits and the Conference on Disarmament.
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Historical Context

1. Origins and Evolution
o Beginnings: India's nuclear ambitions trace back to its pre-
independence era when scientists like Homi J. Bhabha initiated
nuclear research. Post-independence, Prime Minister Jawaharlal
Nehru endorsed nuclear research for peaceful purposes.
o Strategic Shift: Following China's nuclear test in 1964 and the Indo-
Pak wars, India shifted focus towards nuclear weapons to counter
perceived regional threats. The first successful nuclear test in 1974,
codenamed "Smiling Buddha," marked India as a nuclear-capable
nation.
2. Key Milestones
o Operation Shakti (1998): India conducted a series of nuclear tests in
1998, leading to international sanctions but also paving the way for
strategic dialogues with major powers. These tests declared India’s
nuclear deterrence capabilities and led to the formulation of its
nuclear doctrine.

Current Capabilities

1. Nuclear Arsenal

o Stockpile: As of 2024, India is estimated to possess around 160-170
nuclear warheads .

o Fissile Material: India has sufficient plutonium production
capabilities and uranium enrichment facilities to sustain its nuclear
arsenal. It has dedicated reactors for military plutonium production
(e.g., Dhruva reactor at Bhabha Atomic Research Centre).

2. Delivery Systems

o Land-Based: The Agni series ballistic missiles (Agni-I to Agni-VI) are
central to India's land-based nuclear deterrent. Agni-V, with a range
of over 5,000 km, enhances India’s strike capability.

o Sea-Based: India's nuclear triad is completed by the Arihant-class
nuclear submarines equipped with K-15 and K-4 SLBMs (submarine-
launched ballistic missiles), providing second-strike capabilities .
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Air-Based: Modified fighter aircraft such as the Mirage 2000 and the
Sukhoi Su-30MKI can deliver nuclear bombs, adding to the flexibility
of India’s deterrent posture.

3. Nuclear Doctrine

o

No-First-Use (NFU): India adheres to an NFU policy, committing to
not use nuclear weapons unless first attacked with them. This policy
is underpinned by a doctrine of credible minimum deterrence.
Retaliatory Strike: India's doctrine emphasizes a massive retaliatory
strike to inflict unacceptable damage, deterring adversaries from
contemplating a nuclear attack .

International Nuclear Agreements

Non-Proliferation Treaty (NPT)

1. Non-Signatory Status

o

Rationale: India has consistently rejected the NPT, labeling it
discriminatory as it divides the world into nuclear haves and have-
nots. India argues that the treaty does not address its security
concerns, particularly regarding neighboring China and Pakistan .

Comprehensive Nuclear-Test-Ban Treaty (CTBT)

1. Non-Signatory Status

o

Rationale: India has not signed the CTBT, which bans all nuclear
explosions for both civilian and military purposes. India cites the
need for flexibility in ensuring the reliability of its nuclear arsenal
through testing, particularly in the absence of a disarmament
commitment from other nuclear-armed states .

THE AIMERS www.theaimers.org




Science and Technology

Nuclear Diplomacy

Fissile Material Cut-off Treaty (FMCT)

1. Support for Negotiation
o Position: India supports the negotiation of an FMCT, which aims to
ban the production of fissile material for nuclear weapons. India
views the FMCT as a step towards non-discriminatory arms control .

Multilateral Export Control Regimes

1. Missile Technology Control Regime (MTCR)

o Membership: India joined the MTCR in 2016, which restricts the
proliferation of missile technology capable of carrying weapons of
mass destruction. This membership facilitates India’s access to
missile technology and strengthens its missile export controls .

2. Wassenaar Arrangement

o Membership: India became a member of the Wassenaar
Arrangement in 2017, promoting transparency and greater
responsibility in transfers of conventional arms and dual-use goods
and technologies .

3. Australia Group
o Membership: India's inclusion in the Australia Group in 2018

enhances its ability to control the export of materials that could be
used in chemical and biological weapons .

4. Nuclear Suppliers Group (NSG)
o Membership Bid: India has been seeking membership in the NSG to

facilitate access to civilian nuclear technology and materials.
However, its bid faces opposition primarily from China, which insists
on NPT adherence.

US-India Civil Nuclear Agreement (2008)

1. Framework
o Agreement: The landmark deal allowed India to engage in nuclear
commerce with the United States and other countries despite being
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outside the NPT. This agreement recognized India’s responsible
nuclear behavior and brought it into the global nuclear mainstream .

o Impact: It enabled India to import nuclear fuel and technology for its
civilian nuclear energy program, significantly boosting its power
generation capabilities .

India’s Stance on Nuclear Non-Proliferation

Strategic Autonomy

1. Policy
o Independence: India emphasizes strategic autonomy, allowing it to
pursue nuclear policies that align with its national security interests
without external constraints .
o Equitable Framework: India advocates for a non-discriminatory
international framework that addresses the security needs of all
states, not just the recognized nuclear powers .

Global Initiatives

1. Disarmament Advocacy

o Position: India has consistently supported global nuclear
disarmament, advocating for a phased, verifiable, and non-
discriminatory process .

o Proposal: India has proposed a nuclear weapons convention to
eliminate nuclear weapons worldwide, advocating for universal
disarmament .

2. Diplomatic Engagement

o Dialogue: India engages in diplomatic efforts to promote nuclear
disarmament and non-proliferation through forums like the UN and
the Conference on Disarmament .
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Current Affairs (2024)

Strategic Developments

1. Modernization
o Technology Upgrades: India is investing in modernizing its nuclear
forces, including the development of more advanced missile systems
and enhancing the survivability of its nuclear arsenal through
improved delivery platforms .
o Missile Defense: India is developing missile defense systems to
protect against potential missile attacks, adding a layer of security to
its deterrence strategy .
2. Regional Dynamics
o Indo-Pacific Strategy: India's involvement in the Quad (with the US,
Japan, and Australia) and its focus on the Indo-Pacific reflects its
strategic concerns, including countering China's influence .
o Security Partnerships: Enhanced security partnerships with countries
like the US, France, and Russia bolster India’s defense capabilities,
including its nuclear deterrent .

Nuclear Diplomacy

1. Non-Proliferation Advocacy

o Balanced Approach: India advocates for balanced non-proliferation
measures that recognize the security needs of all countries and
promote responsible nuclear behavior .

o Engagement: India continues to engage with international regimes to
further its interests while upholding its non-proliferation
commitments .

2. Emerging Technologies

o Research and Development: India is focusing on developing new
technologies, such as hypersonic missiles and improved naval
platforms, to maintain its strategic edge .
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