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With manufacturing facilities in 41 countries and a sales network in more than 100, AREVA offers 
customers reliable technological solutions for CO2-free power generation and electricity transmission 
and distribution. We are the world leader in nuclear power and the only company to cover all industrial 
activities in this field. Our 61,000 employees are committed to continuous improvement on a daily 
basis, making sustainable development the focal point of the group’s industrial strategy. AREVA’s 
businesses help meet the 21st century’s greatest challenges: making energy available to all, 
protecting the planet, and acting responsibly towards future generations.  
AREVA Transmission and Distribution plays an active role across the globe. We design, manufacture 
and install a full range of equipment, systems and services throughout the different stages of 
electricity transfer, from generator to user. 

For further information: www.areva.com 
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INTRODUCTION 
 
 
The historic visit to India in 1998 of France’s President, Jacques Chirac followed by 
the Manmohan Singh, the Indian Prime Minister’s visit to France in 2005 laid the 
foundations for an ambitious Franco-Indian economic cooperation program. 
Following this meeting in Paris, the French President and the Indian Prime Minister 
announced their wish to conclude a bilateral nuclear cooperation agreement. 
 
The French President visited India again in February 2006, accompanied by 
members of the French Industry, including Anne Lauvergeon, Chairman of AREVA’s 
Executive Board. During the visit, as within international bodies, France supported 
India’s integration into the international civil nuclear community, to enable India to 
efficiently and safely meet its immense energy needs. 
 
India is the sixth largest energy consumer in the world and its demand is rising 
rapidly. To support its economic growth, estimated to be 8% on average over the last 
three years and to ensure access to electricity for all, the country foresees massive 
investments in its power sector over the next five years.  
 
India is therefore an essential market for the AREVA Group, where its Transmission 
and Distribution division plays a leading role on the strategic grid modernization 
market. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    2/11



 
ECONOMIC SITUATION IN INDIA 

 
 
 
KEY FIGURES 

Each year, the Indian population increases by 17 million. India’s population should 
reach 1.2 billion by 2015 and will catch up with China by 2035, with 1.4 billion. 

Area (Millions of km2) 3.2 
Population (Billion) 1.08 
World population (Billion) 6.6 
Demographic increase (%) 1.55 
Life expectancy (years) 63.3 
Illiteracy (%) 39 
Poverty* (%) 27 

2005 – 2006 
GDP (billion USD) 798 
GDP/capita (USD) 676 
Exports (goods and services) (% GDP) 26.3 
Exports – Goods (% GDP) 13.1 
Imports – Goods and services (% GDP) 27.7 
Imports – Goods (% GDP) 19.6 
* Population living on less than USD 1 per day. 
 
Source: World Development Indicators 2006 
 
 
DYNAMIC GROWTH 
 
For 2005-06 (year ending March 31), Indian economic growth reached 8.4%, from 7.5% 
in 2004-05. Thanks to the performance of the industrial and service sectors, the 
principal levers of its economy and which are growing by 8.7% and 10% respectively, 
the Indian GDP should increase by 9.2% over the next year. By 2025, the country’s 
GDP should also grow by about 11%, which would make India the third economic 
power after the United States and China.  
 
 Factors favoring economic growth 

 
 A stable democracy 
 The development of consumption: the urbanization of the country, the Internet 

and audiovisual media and access to low-cost consumer credit have contributed 
to the development of a dynamic consumer society 

 A young population: Currently, 54% of India’s population are under 25 
 A qualified labor force 
 Massive infrastructure investment projects 
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A GROWING NEED FOR ELECTRICITY 
 
Although India is the world’s sixth largest electricity producer, it has a shortage of 
about 8%, and up to 12.5% during periods of maximum consumption.  
 
The current installed capacity is 153,000 MW. 57% is produced by federated State
companies, 33% by central electricity generation companies (Public Sector
Undertakings), i.e., NTPC, NHPC and NPCIL, and 10% by private companies.  
 
Consumption per capita remains one of the lowest in the world. To support its 
economic growth and to ensure better quality of life for its citizens, India must more 
than double its electricity production within 10 years, requiring massive public 
and private investment (of which one-third could come from private sources). 
 

ENERGY SOURCES: CURRENT MIX 

Coal is India’s main energy source. It is used mainly in fossil-fuel power plants for 
the production of electricity (70% of the consumption). The country is almost self-
sufficient in terms of coal production. 
 
Oil represents 22% of the country’s primary energy consumption. India imports 70% 
of the oil it consumes.  
 
The consumption of natural gas has increased over the last few years, in particular 
due to the replacement of coal in thermal plants. The country imports more than 50% 
of its natural gas needs. 
 
The future of renewable energy sources lies mainly in photovoltaic sources, 
given that the country has 300 days of sunshine per year. Sixty per cent of Indian 
households still rely on traditional energy sources such as wood, cow dung and 
harvest residue. 
 
ENERGY POLICY 
 
The Government of India’s Energy Policy aims at ensuring abundant energy supplies 
at optimum cost, achieving self-sufficiency in energy supplies and protecting the 
environment from the adverse impact of certain energy sources. The main elements 
of the Energy Policy are: 
 
 Accelerated exploitation of conventional energy sources 

 
 Energy conservation and management with a view to increasing energy 

productivity 
 
 Optimizing the utilization of existing capacity in the country 

 
 Development and exploitation of renewable sources of energy to meet the energy 

requirement of rural communities 
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 Intensification of research and development activities in the field of new and 

renewable energy sources 
 
 Organization of training for the personnel engaged at various levels in the energy 

sector 
 
Among the agencies that oversee energy policy in India are the Ministry of 
Petroleum and Natural Gas, the Ministry of Coal, the Ministry of Non-Conventional 
Energy Sources, the Ministry of Environment and Forests, the Department of Atomic 
Energy, and the Ministry of Power. Within the Ministry of Power, the Central 
Electricity Regulatory Commission works closely with individual state electricity 
boards (SEBs), which are involved in all aspects of electricity use, and with major 
electricity producers. The Atomic Energy Commission was established as the 
policymaking body for the development and utilization of atomic energy for peaceful 
purposes. 
 
THE DRIVING ROLE OF THE STATE 
 
 Financial reorganization of SEBs 

Since 1948, the State Electricity Boards (SEBs) have been the central pillar of India’s 
electricity system. They are public entities that are under the supervision of federated 
states. The SEBs are involved in all aspects of electricity use, from production to 
transmission and distribution. They are not based on a profit-making approach, 
which has caused nearly all of them to go virtually bankrupt. The financial 
reorganization of the SEBs has become a necessity that is recognized by the Indian 
State to ensure the development of its electricity system. (The SEBs are still 
responsible for 65% of the electricity produced and 90% of the distributed electricity). 
 
 The “Mega-Power” projects 

In 1991, the government initiated reforms to rapidly increase the capacity of the 
national electricity network. It adopted a system to support the construction of new 
high-capacity power plants (minimum 1000 MW for fossil-fuel plants and 500 MW for 
hydroelectric plants): the “Mega-Power Projects”. Incentives have been adopted, 
such as the elimination of import tax on equipment foreseen for these projects, as 
well as a number of public guarantees. The 2007-2008 national budget also provides 
for the construction of nine new power plants and acceleration of the liberalization 
process for the transport and power distribution sectors. 
 
 Electricity Act 

Adopted on 5 May 2003, the Electricity Act 2003 aims to accelerate the reform 
process initiated in 1991 in the area of generation, transmission and distribution. This 
act opens electricity trading, transmission and distribution to private investors by 
giving them, in a non-discriminatory way, access to the T&D infrastructures of the 
SEBs, with no prerogative for refusal, and offers them the possibility of building their 
own networks. This act requires the creation of an electricity regulation authority (the 
State Electricity Regulation Commission - SERC) in each federated State. 
 
 Rural electrification programme 
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56% of households in rural areas are still without access to electricity (2001 census). 
Published in February 2005, the national electricity policy has launched an ambitious 
programme for the creation of rural electricity infrastructures, which aims to electrify 
125,000 villages.  
 

 Evaluation of Private and Public investments 
In billions Euro 2002-2007 2007-2012 

Generation 45.9 56.9 
Transmission 10.1 12.4 
Distribution 8 9 
Rural 7 10.5 
Total 71 89 
Source: AREVA estimations 
 
 
CIVIL NUCLEAR ENERGY: A STRONG POTENTIAL FOR DEVELOPMENT  
 
 Geopolitical context 

The international community is working towards a consensus to terminate the Indian 
nuclear industry’s exclusion. The United States and France have jointly supported 
the reintegration of India into the international civil nuclear community, so that India 
can continue to meet both safely and efficiently its power needs. The United States 
and India have initiated the action on July 18, 2005 by signing a joint declaration. 
The US Congress has approved the idea of a cooperation agreement between the 
two countries. France and India engaged in a similar process in September 2005. 
They recently signed a joint statement in February 2006, as a prelude to a future 
agreement.  
 
However, all discussions or bilateral agreements are subject to a consensus within 
the Nuclear Suppliers Group (NSG). This intergovernmental body brings together the 
forty countries that export nuclear technology, material or equipment and define 
export conditions while imperatively respecting non-proliferation. India, which has 
never contributed to nuclear proliferation beyond its national program, has declared 
to be ready to make additional commitments: separation of civil and military nuclear 
installations, controls of AIEA in civil installations. 
 
India’s electro-nuclear program is comparable to China’s. 2.8% of India’s electricity is 
from a nuclear source. (Sixteen reactors are in operation and seven are under 
construction). The Indian Prime Minister announced his desire to have an additional 
40 000 MW by 2020, which corresponds to 25 to 30 new reactors. India is interested 
in powerful pressurized water reactors. The country’s objective is to build new 
reactors that outperform their current reactors (10 reactors with 500 MW capacity 
max) developed with Candu technology.  
 
Anne Lauvergeon visited India in 2006 following President Chirac’s and the local 
employers’ organization’s invitations to represent the French nuclear industry. 
However, AREVA is subjecting its entry into the Indian nuclear market to the 
country’s implementation of the international non-proliferation provisions.  
India has the technology to produce fuel from uranium extracted from its own mines. 
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 India’s nuclear reactors 
Since Canada sold two Candu-type reactors to India in 1963 (no longer in operation), 
the country has endowed itself with 10 units (built domestically) of pressurized heavy 
water reactors, two boiling water reactors (built by General Electric) and three rapid 
neutron reactors. With an installed capacity of 2500 MW, nuclear energy represents 
2.8% of India’s electricity production. As a comparaison, nuclear energy represents 
41% of South Korea’s electricity generation, 34% of Japan’s and 1% of China’s. 
 
India’s 16 reactors are spread out on six sites. These power plants are developed 
and managed by the state-owned company, Nuclear Power Corporation of India 
Limited: 
 

- Tarapur 1 & 2: BWR technology, 2 units of 150 MWe, built in 1969 
- Kaiga 1 & 2: PHWR technology, 2 units of 202 MWe, built in 1999 and 2000 
- Kakrapar 1 & 2: PHWR technology, 2 units of 202 MWe, built in 1993 

and1995 
- Kalpakkam 1 & 2: PHWR technology, 2 units of 202 MWe, built in 1984 and 

1986 
- Narora 1 & 2: PHWR technology, 2 units of 202 MWe, built in 1991 and 

1992 
- Rawatbhata 1: PHWR technology, 1 unit of 90 MWe built in 1973 
- Rawatbhata 2: PHWR technology, 1 unit of 187 MWe built in 1981 
- Rawatbhata 3 & 4: PHWR technology, 2 units of 202 MWe built in 1999 and 

2000 
- Tarapur 3 & 4: PHWR technology, 2 units of 490 MWe, built in 2005 and 

2006 
 

 
Seven are under construction:  

 
- Kaiga 3 & 4: PHWR technology, 2 units of 202 MWe, to be delivered in 2007 
- Rawatbhata 5 & 6: PHWR technology, 2 units of 202 MWe, to be delivered 

in 2007 and 2008 
- Kudankulam 1 & 2: PWR technology,  2 units of 950 MWe,  to be delivered 

in 2008  
- Kalpakkam: one FBR reactor of 470 MWe, to be delivered in 2010. 
 

 
In addition, India is currently working on a fast breeder reactor project. 
In addition, India 
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THE TRANSMISSION AND DISTRIBUTION SECTOR 
 
The worldwide T&D market is estimated to be worth €43 billion. With an order book 
of €4.353 billion in 2006, AREVA T&D has a 10% share of this market. The T&D 
sector is consolidating itself: its three leaders, which are currently ABB, Siemens and 
AREVA T&D hold 52% of the market. 
 
INDIA’S TRANSMISSION AND DISTRIBUTION NETWORK 
 
To support the growth of its GDP and ensure access to electricity for all by 2012, the 
Indian government foresees an investment of over €32 billion over the next five 
years to modernize its transmission network. 
 
 The power challenge of the transmission network 

The Indian electricity transmission network is made up of five regional systems and a 
national grid operated by Power Grid, the central transmission utility. Power Grid 
Corporation of India Ltd manages one of the largest networks in the world: 
48,000 km of ultra-high voltage lines with a capacity of 50,000 megawatts, which 
corresponds to one-third of the electricity produced in India. 
 
The objective of the Indian government to ensure access to electricity for all by 2012 
requires the modernization of the transmission network. The resources needed for 
production are distributed unequally across the country, and the hydroelectric 
potential, which is not negligible, is located for the most part in the north of the 
country. Power Grid is implementing a project for the interconnection of regional 
networks, for which the investment represents €13 billion. The final objective is to 
build a national network for the transmission of 60% of the electricity produced in the 
country and which is sufficiently robust to ensure the reliable and economic 
transmission of electricity across India. 
 
The strengthening of the network is all the more important because electricity trading 
in India is booming since the monopoly has been taken away from Power Grid 
Corporation. 
 
 The energy-efficiency challenge of the distribution network 

For many years, local authorities have neglected the distribution sector, in spite of 
considerable network losses. In 2000, the government launched an accelerated 
programme of reforms that aimed to modernize and strengthen the networks. It 
made available €7.5 billion to allow the SEBs to reduce their losses. In 2003, losses 
on the grid were estimated to be 45% and are now down to 31%. The government’s 
target is to bring down losses to 20% by 2009-2010. 

With the exception of a few states that are involved in the reform of their SEBs by 
dismantling or privatizing them, the SEBs still distribute 90% of India’s electricity. 
Twenty-four states out of 28 have created their Electricity Regulation Commission, 
responsible for setting prices and promoting competition. Some, however, do not 
comply with the price increase set by their regulator, which does not support the 
financial reorganization of the SEBs. 
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THE TRANSMISSION AND DISTRIBUTION DIVISION IN INDIA 
 
 
With 2006 sales of €3.7 billion, AREVA T&D is one of the three global players in the 
energy transmission and distribution field. The division counts over 22,000 
employees in more than 100 countries. With over 125 years of expertise and a 
strong commitment to R&D, AREVA T&D is a complete solution provider to the 
transmission and distribution industry from generation to the end user. 
 
PRESENCE IN INDIA 
AREVA T&D India is a company listed on the Mumbai stock exchange with 66.6% 
owned by AREVA T&D SA. Its contribution to the global turnover of AREVA T&D is 
significant: over 7% in 2006. 
 
AREVA T&D has been present in India for over 50 years and employs some 3,200 
people (one of the largest French employers in the country), distributed across eight 
industrial sites (located in Bangalore, Chennai, Pondichery, Calcutta, Naini and 
Dehli) and 22 regional sales offices. The four Business Units of AREVA T&D 
(Products, Systems, Automation and Services) are all present.  
 
With a transmission and distribution infrastructure market in India that is growing 
significantly, India is a key country for ensuring the growth of AREVA T&D. Its annual 
growth in sales in the country have risen 40% each year over the past three years 
(reaching €284 million in 2006, of which about 10% is from export). With the support 
of a sales network that covers the entire country and its strong historical presence, 
AREVA T&D is the second player on the market.  
 
T&D market share in India 
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AREVA T&D is investing significantly in modernization and increasing production 
capacity to serve the domestic and regional market with €60 million between 2007 
and 2009.  

    9/11



 
A new industrial facility for ultra-high voltage power transformers for high-voltage 
direct current (HVDC) stations is foreseen in Baroda. It will reduce the dependency 
on imported transformers and will bring in state-of-the-art technology and world-
class manufacturing facilities to India. Planned investment for the new factory is 
around €35 million. The completion time of the project is 18 months with the direct 
creation of 500 jobs. AREVA T&D also foresees the installation of an instrument 
transformer factory to house Primary Distribution and Services.  
 
AREVA T&D customers and flagship projects 

References in India 

 70% market share in the Energy Management System segment for Transmission 
networks  

 Supplied and commissioned India’s first 765 kV substation in 2007 for NTPC Sipat 
plant. 80% of New Delhi’s electricity flows through the substation. 

 Carried out 20% of HVDC inter-regional linkages 
 Largest number of GIS references in India 
 Network Consultancy contract for Reliance Energy’s Delhi and Mumbai networks;

first of its kind in India 
 Modernization of Bhutan’s electrical network  

 
 
More than half of the turnover is with utilities. This market segment comprises 
“classical sales” and “mega projects”, the number of which is growing. AREVA T&D 
also has a strong presence on the growing HVDC market (substations or direct-
current connections) and network management solutions. 
70% of India’s electricity flow is managed by AREVA T&D control centres. 
Amongst these is the New Delhi control centre, built for the Power Grid 
Corporation to manage the network in the northern part of the country. 
 
The Sipat ultra-high voltage project, signed with NTPC, the country’s largest 
producer of thermal electricity, is another example of a contract won with the major 
electricity companies. Eighty per cent of New Delhi’s electricity will flow through 
this 765 kV substation. The Industrial segment is also very significant for AREVA 
T&D and is growing fast (at about 20% per year), driven by the metallurgy, oil and 
mining sectors. 
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APPENDIX 
 
 
INFORMATION SOURCES 
 
 The Economic Mission in India 
 The Senate 
 The Elysée website 
 The ADME  
 The Indian Ministry of Energy 
 The French Foreign Affairs Ministry  
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