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🗞️  WHY IN NEWS

On 23 February 2026, Union Minister for Ports, Shipping and Waterways Sarbananda Sonowal

launched India’s first port digital twin system at V.O. Chidambaranar Port Trust, Thoothukudi

(Tuticorin), Tamil Nadu, alongside an indigenous AI-enabled anti-drone system and port development

projects valued at over Rs 1,500 crore — positioning the port as a flagship of the government’s Maritime

India Vision 2030 modernisation agenda.

A PORT IS MORE THAN ITS BERTHS

Ports are discussed in terms of draft, berth length, cargo tonnage, and container throughput. But a 21st-

century major port is also a continuously operating logistics ecosystem handling hundreds of simultaneous

decisions — vessel scheduling, berth allocation, crane assignments, gate management, customs clearance,

equipment maintenance, and security monitoring. At scale, these decisions interact in ways that no human

supervisor can fully track in real time.
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That is the problem that digital twin technology addresses. And the deployment of India’s first port digital

twin at V.O. Chidambaranar Port Trust (VOC Port) represents a qualitative shift in how India manages

critical maritime infrastructure.

THE PORT: HISTORY AND STRATEGIC SIGNIFICANCE

V.O. Chidambaranar Port Trust is located at Thoothukudi on the southeastern coast of Tamil

Nadu, approximately 590 km south of Chennai, near the Gulf of Mannar and close to the Palk Bay. Its

geographic position places it near one of the world’s most significant east-west shipping routes — the lane

connecting the Indian Ocean to the Strait of Malacca, Southeast Asia, and East Asia.

The port was declared a major port on 11 July 1974, making it one of 13 major ports in India administered

by the central government under the Ministry of Ports, Shipping and Waterways (MoPSW). It was

formerly known as Tuticorin Port and was renamed after Valliyappar Olaganatha Chidambaram

Pillai — popularly known as V. O. Chidambaram Pillai — the freedom fighter and lawyer from

Thoothukudi who launched the Swadeshi Steam Navigation Company in 1906. This was the first

Indian-owned steam navigation enterprise to challenge British commercial monopoly on sea routes, and V. O.

Chidambaram Pillai was prosecuted and imprisoned for his role in it. The renaming therefore carries both

historical and nationalist significance — a port symbolising Indian control over maritime commerce.

In operational terms, VOC Port is Tamil Nadu’s second-largest port and handles a diversified cargo mix

including coal, fertilisers, containers, salt, petroleum products, and miscellaneous bulk cargo. Between April

2025 and January 2026, the port handled approximately 35.97 million tonnes of cargo and processed

more than 716,000 TEUs (Twenty-foot Equivalent Units) of container traffic. It has been described as India’s

third-largest container terminal in the Southeast India context.

WHAT IS A DIGITAL TWIN?

A digital twin is a dynamic virtual replica of a physical asset, system, or process that is continuously updated

with real-world data. The term was coined by Michael Grieves of the University of Michigan in a 2002 product

lifecycle management presentation, and was operationalised for large-scale industrial application by NASA

and later by manufacturing industries.

Unlike a static dashboard or a historical report, a digital twin maintains a live, synchronised model of its

physical counterpart. At every moment, the virtual model reflects the real-world state — with the crucial

additional capability that operators can run simulations (“what-if” scenarios) on the virtual model without

affecting actual operations.

At a port, this means a unified digital platform that integrates continuous data streams from berths and vessel

traffic, cranes and cargo-handling equipment, truck gates and yard operations, container stacks, energy

systems, maintenance sensors, and security cameras. The VOC Port system draws on a combination of IoT
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(Internet of Things) sensors, GPS tracking, LiDAR (Light Detection and Ranging) scanning,

drone feeds, and CCTV networks to create this integrated operational picture.

Traditional port management is reactive: a problem becomes visible after it occurs, and management

responds. A berth becomes congested before anyone reshuffles the schedule. Equipment fails before

maintenance is triggered. A security anomaly escalates before it is detected. A digital twin moves port

management from reactive to predictive. Algorithms processing continuous data can flag likely congestion

6–8 hours in advance, predict equipment failure before it happens, identify patterns in cargo flow that indicate

bottlenecks, and detect unusual activity in restricted zones in real time.

The practical consequences are significant. Project reporting for the VOC system indicates a potential

reduction in vessel turnaround time by up to 25%. In port economics, vessel turnaround time is a

primary driver of shipping cost. Slower turnaround means vessels spend more time at anchor or at berth

without loading or unloading — a cost borne ultimately by exporters, importers, and consumers throughout

the supply chain.

THE ANTI-DRONE SYSTEM: SECURITY INTEGRATION

The digital twin launch was paired with an indigenous AI-enabled anti-drone system — and this

combination is analytically important for understanding the full scope of the project.

Ports are classified as critical national infrastructure under India’s cybersecurity and national security

frameworks. A major port handles import-export cargo worth billions of rupees daily, includes fuel storage

facilities, hosts customs operations, and — in several cases — has connections to defence logistics. The threat

landscape for ports has evolved significantly to include surveillance by hostile actors using commercial drones,

contraband drops into secure port areas, disruption of logistics operations, and potential physical attack on

high-value zones.

An AI-enabled anti-drone system integrated with the digital twin creates a security architecture where physical

surveillance data and anomaly detection work as a unified layer alongside operational management. The use of

indigenous technology for this purpose — rather than imported systems — is also consistent with the

government’s Atmanirbhar Bharat push for strategic infrastructure to use domestically developed security

solutions.

NATIONAL FRAMEWORKS: SAGARMALA, MARITIME INDIA VISION 2030, AND PM
GATI SHAKTI

The VOC Port modernisation fits within three major national frameworks.

Why “Predictive” Is the Key Word
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Sagarmala Programme, approved by the Union Cabinet on 25 March 2015 and with its National

Perspective Plan released in April 2016, is the central government’s flagship port-led development initiative

under the Ministry of Ports, Shipping and Waterways (formerly Ministry of Shipping). It aims to

develop port infrastructure, improve port connectivity through rail and road, promote coastal shipping, and

develop port-proximate industrial clusters. Under Sagarmala, major ports are expected to invest in capacity

expansion, productivity improvement, and technology upgrades.

Maritime India Vision 2030 (MIV 2030), released in March 2021 under Minister Sonowal, is a ten-year

blueprint for India’s maritime sector. It includes targets for port capacity, turnaround time, digitisation, green

shipping, and cruise tourism. Digital twins for major ports are explicitly aligned with MIV 2030’s technology

modernisation agenda. The Vision aims to position India among the top 10 maritime nations by 2030, with

aggregate port capacity exceeding 3,000 million tonnes per annum (MTPA).

PM Gati Shakti — National Master Plan, launched in October 2021 by Prime Minister Narendra Modi,

provides a GIS-based integrated infrastructure planning framework that coordinates road, rail, waterway,

aviation, and port planning. Port efficiency improvements that feed into freight cost reduction and supply

chain integration are central to the Gati Shakti framework’s objectives.

ECONOMIC SIGNIFICANCE: LOGISTICS COST AND EXPORT COMPETITIVENESS

India’s logistics cost as a share of GDP was historically estimated at 13–14% based on older external studies. A

2025 DPIIT study using comprehensive methodology revised the figure to 7.97% of GDP for FY 2023-24 —

closer to the 8–10% range in advanced economies but still above the most efficient logistics systems globally.

Regardless of the exact estimate, high logistics cost reduces the competitiveness of Indian exports and

increases input costs for domestic manufacturers.

Ports are a significant contributor to logistics cost, particularly for goods in sectors like textiles, chemicals, and

processed foods that depend heavily on maritime exports. When a port reduces turnaround time, it reduces

the total time a vessel spends in port — and time at port is billable cost. A 25% improvement in turnaround at

a port handling approximately 36 million tonnes annually represents substantial aggregate savings that ripple

through the export economy.

This is why port modernisation is not merely an infrastructure story — it is an economic competitiveness and

manufacturing story.

CRITICAL ASSESSMENT: WHAT NEEDS TO FOLLOW

The digital twin deployment is a genuine milestone, but several challenges must be addressed for the model to

deliver its full potential. First, data integration quality is the central technical challenge: a digital twin is

only as good as the completeness and reliability of its sensor inputs. Legacy equipment without IoT capability,

inconsistent data standards, and connectivity gaps within the port area can all degrade the system’s predictive

accuracy.
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Second, workforce capacity is a critical constraint. Digital twin systems require operators and managers

trained in data interpretation, simulation use, and algorithmic decision-making — skills that are not yet part of

standard port workforce training in India. Deployment without training investment produces expensive

technology used at a fraction of its capability.

Third, cybersecurity of the digital twin itself becomes a critical concern. A live operational model of critical

port infrastructure is a high-value target for hostile actors. The integration with an AI-enabled security system

addresses the physical dimension, but the cybersecurity architecture of the digital platform itself must be

robust.

UPSC RELEVANCE

V.O. Chidambaranar Port Trust, Gulf of Mannar, digital twin, LiDAR, IoT, TEU, Sagarmala, Maritime

India Vision 2030, PM Gati Shakti, anti-drone system, Atmanirbhar Bharat, major ports (Ministry of

Ports Shipping and Waterways).

MAINS GS-3:

Infrastructure modernisation, maritime security, logistics cost and export competitiveness, blue

economy, technology in public infrastructure, critical information infrastructure protection.
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📌  FACTS CORNER — KNOWLEDGEPEDIA

V.O. CHIDAMBARANAR PORT — CORE DATA:

DIGITAL TWIN LAUNCH — KEY FACTS:

DIGITAL TWIN — TECHNICAL CONCEPTS:

NATIONAL POLICY FRAMEWORKS:

OTHER RELEVANT FACTS:

Full name: V.O. Chidambaranar Port Trust

Location: Thoothukudi (Tuticorin), Tamil Nadu — southeastern coast, near Gulf of Mannar

Distance from Chennai: Approximately 590 km south

Port type: Major Port under Ministry of Ports, Shipping and Waterways (MoPSW)

Declared major port: 11 July 1974

Former name: Tuticorin Port

Named after: V.O. Chidambaram Pillai (Valliyappar Olaganatha Chidambaram Pillai) — freedom
fighter and lawyer

VOC’s company: Swadeshi Steam Navigation Company, launched 1906 — first Indian-owned steam
navigation enterprise

Cargo handled (Apr 2025–Jan 2026): Approximately 35.97 million tonnes

Container traffic: Over 716,000 TEUs (Twenty-foot Equivalent Units) in same period

Launch date: 23 February 2026

Launched by: Union Minister Sarbananda Sonowal (Ministry of Ports, Shipping and Waterways)

Milestone: India’s first digital twin system for a port

Co-launched: Indigenous AI-enabled anti-drone system

Projects announced: Over Rs 1,500 crore in port development projects

Target improvement: Vessel turnaround time reduction of up to 25%

Technologies used: IoT sensors, GPS, LiDAR, drone feeds, CCTV

Definition: A dynamic virtual replica of a physical asset, continuously updated with real-world data

Origin of term: Michael Grieves, University of Michigan, 2002 (product lifecycle management context)

Key capability: Enables predictive management — simulates scenarios without affecting real operations

LiDAR: Light Detection and Ranging — uses laser pulses to map physical spaces in 3D

IoT: Internet of Things — network of sensors embedded in physical equipment

TEU: Twenty-foot Equivalent Unit — standard measure of container capacity

Sagarmala Programme: Approved by Cabinet March 2015; National Perspective Plan released April 2016 —
port-led development, connectivity, coastal shipping, port-proximate industries

Maritime India Vision 2030 (MIV 2030): Released March 2021 — targets India among top 10 maritime
nations; capacity target >3,000 MTPA

PM Gati Shakti: Launched October 2021 — GIS-based integrated infrastructure planning framework

India’s total major ports: 13 (administered by central government under MoPSW)

India’s logistics cost: Historically estimated at 13–14% of GDP; revised to 7.97% of GDP (DPIIT 2025 study, FY
2023-24); advanced economies: 8–10%
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Sources: PIB , Ministry of Ports, Shipping and Waterways , VOC Port Trust , The Hindu
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