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Executive Summary  
This market assessment for trigeneration technology within the Indian building sector has been prepared by 

undertaking a systematic study of the available secondary information in the different areas having impact on 

the market potential. For the sake of completeness, cogeneration as well as trigeneration systems have been 

included in this study. 

India is a federal democratic country comprising the central government for the whole country and provincial 

governments for individual provinces called States. The roles and responsibilities of the Indian Governments 

at different levels have been clearly articulated within the constitution. 

Until 1991, India has been a highly regulated economy with socialistic overtone. Since then, economy is being 

continuously liberalized to encourage private investment including foreign direct investment. This has resulted 

in accelerated economic development. 

Over 70% of the population in the country lives in villages with limited access to benefits of economic 

development. The result has been large migration of population to the urban areas and a rapidly growing 

demand for urban space. Growth of commercial space has been even more driven by requirement of the 

emerging service industry including information and communication technologies, hotels and hospitals and 

retail space. Most of new construction is being designed with centralized cooling systems.  

Many of newly constructed facilities and industries located in the area connected to the gas grid successfully 

adopted co- or trigeneration systems to lower their energy cost of operation. It has been estimated that about 

3000 MW gas based power systems are already installed in India. In the recent past, about 1000 MW of gas 

based projects have been added in the building and industrial sectors. Of the 1000 MW, a share of 522 MW is 

based on co- and trigeneration. Due to increasing demand for cooling, positive development of regulatory 

framework and increased availability of gas, the co- and trigeneration market is expected to grow rapidly. 

The heating, ventilation and air conditioning market size in India in 2007 was 13.01 Million kW (3.7 Million TR); 

14% of which was for the domestic sector. The market includes sales of central chiller based units; ductable 

and split air conditioning units; unitary systems and other air conditioning and refrigeration applications. Based 

on an analysis of the market, it may be expected that some of the cooling applications sold in the building and 

industrial sector can be tapped as co- and trigeneration market potentials in the short term of one to three 

years. The encouraging development of the regulatory framework on both the electricity and gas front is 

expected to catalyze conversion of the present stand alone and unitary cooling market into co- and 

trigeneration market. 

As per provisions in the Electricity Act 2003, the electricity sector in India is well regulated. Some of the 

important regulatory developments having relevance to the development of the co- and trigeneration market 

include:  

1) Power generation including captive generation is totally deregulated except for few specific areas like 

nuclear and large hydro. Thus, co- and trigeneration projects can be installed without any regulatory 

hurdles.  

2) Power sale from a generating plant can be made through different routes like: 

a) Long term tariff agreement with distribution utilities-firm and non-firm power 

b) Market sale through long term open access 

c) Market sale through short term open access 

Presently, free open access is available for 1MW and above. 

For the gas sector, there are three main players – Ministries of Petroleum & Natural Gas (MoPNG), Petroleum 

& Natural Gas Regulatory Board (PNGRB) and Oil Industry Safety Directorate –, dealing with various policy 

and regulatory issues in the sector. Until the enactment of the PNGRB Act and notification of the same in 

October, 2007, MoPNG has been regulating the exploration, development, production, allocation and pricing 

of gas
51

.
 
 

Some of the important recent developments include: 

 Award of exploration blocks under international competitive bidding as per New Exploration Licensing 

Policy (NELP) 

 Setting up of Petroleum & Natural Gas Regulatory Board (PNGRB) in 2006 

 Issuance of policy paper on utilization of natural gas (2008) 

 Issuance of pricing directive under the above policy 
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With start of commercial production of gas from Krishna Godavari Basin, commissioning of several liquefied 

natural gas terminals and few more new discoveries, the gas availability situation is likely to improve in the 

near future. The main industry association of India Confederation of Indian Industries (CII) has made 

recommendations to the Government of India for increasing the priority allocation of gas for co- and 

trigeneration projects due to the beneficial impacts of higher efficiency and peak power availability.  

These developments in the power and gas sectors are expected to provide great impulse to the gas based co- 

and trigeneration market. 

Using estimates on existing stock and space growth and the heating, ventilation and air conditioning indices 

for each sector,  the unconstrained potential for co- and trigeneration is about 4 to 7% of the overall installed 

power capacity in the country.  

Trigeneration projects can be set up under three different models as a dedicated captive plant, group/district 

combined heat and power or independent power project (IPP). Most of the projects developed up to now are 

dedicated captive plants. Few proposals are under way for development of the group/district combined heat 

and power. From the regulatory perspective the development of power plants is de-regulated and power 

distribution of electricity supplied by district combined heat and power projects is possible under some 

provisions. 

The economic reforms have made the foreign investment policy very conducive to encourage foreign 

companies to venture in the Indian market for co- and trigeneration projects. Foreign Direct Investment is 

freely allowed and industrial license is not required for development of co- and trigeneration projects in India. 

The above conclusion is also very evident from the fact that eight foreign companies (3xUSA, 2xUK, 

1xFinland, 1xBelgium, 1xGermany), both vendors and service providers have already entered the Indian 

market.  

Considering the technical and present regulatory limitations the immediate target market for trigeneration 

projects can be roughly categorized under project sizes  

 between 200 kW and 1 MW capacity 

 larger  than 1 MW capacity 

A preliminary search for a probable number of trigeneration projects for the hotel and hospital sector proved 

that there are around 160 respectively 100 probable projects in the hotel sector and hospital sector in seven 

big cities in India. The airport sector would be the ideal target market for a trigeneration project with a unit size 

of projects greater than 20 MW. 
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1. India - Country overview 

1.1 India: a Snapshot1 

India is the 7th largest country in the world and one of the oldest civilizations with a kaleidoscopic variety 

and rich cultural heritage. It has achieved multifaceted socio-economic progress since becoming 

independent in 1947. India has become self-sufficient in agricultural production, and is now the 10th 

industrialized country in the world. It covers an area of 3.287.590 km² extending from the snow-covered 

Himalayan heights to the tropical rain forests of the south. 

 

1.2 Administrative Set-up  

India is a federal republic consisting of the Centre and provinces known as States. Additionally, there 

are some centrally administered pockets spread over the entire country known as the Union territories. 

The Constitution provides for a parliamentary form of government which is federal in structure with 

certain unitary features. The constitutional head of the Executive of the Union is the President. The 

Council of Ministers is collectively responsible to the House of the People (Lok Sabha). Every State has 

a Legislative Assembly. Certain States have an upper House also called State Legislative Council. 

There is a Governor for each state who is appointed by the President. Governor is the Head of the State 

and the executive power of the State is vested in him. The Council of Ministers with the Chief Minister as 

its head advises the Governor in the discharge of the executive functions. The Council of the Ministers 

of a state is collectively responsible to the Legislative Assembly of the State.  

The Government of India (Allocation of Business) Rules, 1961 was made by the President of India under 

Article 77 of the Constitution, which deals with the distribution of responsibilities among the various 

operating wings of the Government of India. The Ministries/Departments of the Government are created 

by the President on the advice of the Prime Minister under these Rules. The business of the 

Government are transacted in the Ministries/Departments, Secretariats and offices (referred to as 

“Department”) as per the distribution of subjects specified in these Rules. Each of the Ministries is 

assigned to a Minister by the President on the advice of the Prime Minister. Each department is 

generally under the charge of a Secretary to assist the Minister on policy matters and general 

administration. Currently, there are 49 ministries and six independent departments (Secretariat), which 

are running the affairs of Union Government. 

There are 28 states and seven Union territories (UT) in the country. Union Territories are administered 

by the President through an Administrator appointed by him. From the largest to the smallest, each 

State/UT of India has a unique demography, history and culture, dress, festivals, language etc. 

Electrical Power System is a concurrent subject as per the constitution wherein both the federal and 

state governments have jurisdiction over the sector. With introduction of Electricity Act 2003 (also 

referred to as “the Act" in following chapters), many of the rules and regulations have been reformed or 

simplified. For example, currently it is possible to start an electricity generation business without any 

business license/approval from either the federal or the state power departments except for some 

specified areas like nuclear power or large hydro power plants.  

  

                                                           

1
 http://www.india.gov.in  

http://www.india.gov.in/
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1.3 Overview of the Economic Development 

Ever since initiation of the economic reform process in 1991, the Indian economy has been growing at 

healthy rate touching the high of 9.7% in the year 2006-07. However, consequent to the global melt 

down in 2008-09, India has also been affected particularly resulting in the growth rate decelerating to 

6.7%.  The Government of India (GOI) has taken major initiatives to recoup the growth rate by 

increasing the domestic consumption
2
. 

Figure 1: GDP Growth at Constant Prices
3
 

 

 

Real GDP growth is forecast to slow to 5.5% in fiscal year 2009/10 (April-March) owing to the global 

recession. Economic growth is forecast to accelerate to 6.4% in 2010/11.
4
 

 

Figure 2: Sectoral Contribution to Growth 

 

With a view to encourage investment in various priority sectors including the power sector, numerous 

fiscal incentives including tax holidays have been provided. 

 

 

                                                           

2
 Government of India Budget 2009-10 

3
 The Economic Survey, 2008-09; Government of India 

4
 EIU report, July 2009 
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Infobox 

One company in five intends to relocate all or part of its European activities outside the 

region and for this they look forward to the Asian countries. “China attracts the interest of 

50 per cent of respondents currently undergoing a relocation search, while India is 

considered by 30 per cent of voters,” the survey said.  

The Economic Times-Aug 2008 

Table 1: Tax Holiday Available in India for Infrastructure Undertakings or Enterprises 

 Business Activity  Period for 

Commencement 

of Operation  

Tax 

Holiday in 

Years  

Rate of 

Reduction, 

%  

Undertakings  i. Set up any in any part of India for 

generation, or generation and 

distribution of power  

01 Aprô93 to 31 

Marô11 

10 out of 

initial 15 

100 

 ii. Transmission or distribution of 

power by laying a network of new 

transmission or distribution lines  

01 Aprô99 to 31 

Marô11 

10 out of 

initial 15 

100 

 iii. Transmission or distribution of 

power by undertaking substantial 

renovation and modernization of 

the existing network of 

transmission and distribution lines 

01 Aprô04 to 31 

Marô11 

10 out of 

initial 15 

100 

 iv. Set-up by a notified Indian 

Company for reconstruction or 

revival of power generating plant  

On or before 31-

Marô11* 

10 out of 

initial 15 

100 

Infrastructure 

Undertakings 

or Enterprises  

i. Development; or operation and 

maintenance; or development, 

operation and maintenance of  

infrastructure facility other than 

port; airport, inland waterway or 

inland port or navigational 

channel in the sea 

On or after 01 

Aprô95 

10 out of 

initial 20 

100 

 ii. Development; or operation and 

maintenance; or development, 

operation and maintenance of  

any other infrastructure facility 

viz. port; airport, inland waterway 

or inland port or navigational 

channel in the sea 

On or after 01 

Aprô95 

10 out of 

initial 15 

100 

 iii. Basic or cellular 

telecommunication services 

including radio paging, domestic 

satellite services, network of 

trunking, broadband network and 

internet services  

01 Aprô95 to 31 

Marô05 

10 out of 

initial 15 

100 for first 

5 years, 30 

thereafter 

*Period for commencement has been extended from 31-Marô08 to 31-Marô11, retrospectively  

 

With a view to attract foreign investments, many of the administrative and procedural matters are being 

continuously reformed and simplified. These have resulted in ever increasing flow of capital in the 

market-both direct and institutional investments (except for 2008-09) as shown below.         
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Figure 3: Foreign Investment 

 

 

 

 

Summarizing: 

 Geographically, demographically, politically and economically, India is a unique country with 

huge diversities. The democratic system of the Government has been highly successful in 

retaining India‟s rich cultural heritage and at the same time imbibing experiences from the rest 

of the world to progress economically. 

 

 The federal structure of governance can impose a challenge for decision making, particularly in 

the area of economic reform. Even then, India has successfully managed the process as 

indicated by robust GDP growth and good inflow of foreign investments. 
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2. Overview of the Current Co- and Trigeneration  Market  
 

The Cogeneration/Trigeneration market in India has been assessed considering both the industrial and 

building segments. These segments offer attractive investment opportunities for gas based 

cogeneration/trigeneration systems. 

Industrial cogeneration has been quite prevalent in various process industries like sugar, chemicals, 

fertilizers, textiles, etc. These have been mainly based on internally generated fuel like bagasse in the 

sugar industry or coal and oil in other industries. In a recent study carried out, market potential for 

industrial cogeneration has been assessed at 7,600 MW. 

 

Table 2: CHP Potential in India in Selected Industries
5
 

Industry  Potential MW  

Alumina 59 

Caustic Soda 394 

Cement 78 

Cotton Textile 506 

Iron & Steel 362 

Man-made fiber 144 

Paper 594 

Refineries 232 

Sugar 5,131 

Sulphuric acid 74 

Total 7,574 

2.1 Gas Based Combined Heat and Power 

The first industrial gas based CHP – a 7.5 MW trigeneration facility – was installed at a picture tube 

manufacturing facility near Delhi in 1989. In the year 1996, a 27 MW trigeneration system was installed 

at Arvind Mills, an integrated textile mill in Gujarat. Since then, a number of facilities have been built 

particularly in the state of Gujarat driven mainly by gas availability and the establishment of a large 

network of both trunk and feeder lines. Many gas engine/turbine manufacturers have entered the 

market, as can be seen from the number of installations by the different manufacturers included in 

Annex 1. 

Due to gas availability constraint till 2008, market growth for gas based cogeneration systems suffered 

some setback. However, with expected increased availability of gas due to start of supply from the 

Krishna Godavari (KG) Basin and commissioning of a few LNG terminals, renewed interest in CHP and 

trigeneration is developing in India. This can be evidenced by the restart of power plants, which were 

earlier lying closed due to non-availability of gas (i.e. one large cogeneration unit of a Gujarat based 

chemical unit, which is fully operational since beginning of 2009 )
6
. 

Almost all cogeneration/trigeneration systems operated in India are based on piped natural gas. There 

are few installations, which are based on biogas generated from bio-methanation systems. 

                                                           

5 
Indian market potential for introducing CHP in SMEs and future collaboration strategies with European CHP 

Suppliers, TERI (India) and SEED (Italy), 2007.
 

6
 GFL, Dahej 
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2.2 Cogeneration/Trigeneration Systems in the Building Sector 

India is a tropical country as would be seen from the climate map of the country. The country is divided 

into 5 climate zones as shown below
7
. 

Figure 4: Climatic Zones in India 

Almost the entire country is falling into hot climatic condition, thus, cooling is the dominant need for 

space conditioning. There are few hilly regions, which do face extreme cold conditions. However, these 

areas are sparsely populated and have limited commercial activities. Therefore, space heating systems 

are very uncommon and are not practically used anywhere.  

In the tropical areas, space cooling system is being increasingly used as demand for better living 

conditions is increasing. Cooling system and equipment market has shown significant growth in keeping 

with increased rate of GDP growth. 

Hotels, hospitals, airports, retail, office and integrated residential/commercial complexes require all 

forms of building energy viz. power, heating and cooling. Therefore, these market segments offer the 

highest potential for trigeneration systems. Other types of buildings requiring space conditioning which 

need power and cooling may constitute a medium-term market for co- and trigeneration. 

A large (54 MW) trigeneration facility has been planned for the “International Techno-park, Bangalore”. 

This is a self contained complex comprising residential, commercial and entertainment centers serving 

20,000 employees. The system has been designed to achieve an overall efficiency of 67%
8
. 

Such integrated townships are an emerging trend in Indian real estate. These self contained townships 

include residential, retail and commercial infrastructure within a single geographical entity. They also 

offer consumers a combination of row houses, villas, bungalows, group housing and amenities at 

differential price points. About 20-25 projects exceeding 250 acres are already under various stages of 

planning and development, of which over half a dozen are mega townships spanning an area of over 

5,000 acres or more
9
. 

                                                           

7
 Energy Conservation Building Code, Bureau of Energy Efficiency, India 

8
 An assessment of market & policy potential in India-The International CHP/DHC Collaborative  

9
 http://www.99acres.com/do/Company/propertyheadline?templateid=T20081222#1476 

http://www.99acres.com/do/Company/propertyheadline?templateid=T20081222#1476
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With increased availability of gas, such townships would be potential candidates for installation of 

trigeneration systems. 

The business case of such systems has already been established due to: 

 operating installations help to remove knowledge barriers 

 expected increase in availability of gas 

 provision of “open access” in the electricity act 2003 allows export of power from such 

systems to the grid 

 operating business models – including facility management and ESCO concepts in a few 

facilities to demonstrate economic viability 

Case studies on a few projects in the building sector have been summarized below in support of the 

above observations. 

 

Case Study 1: Hospital – Pushpanjali Crosslay, Ghaziabad 

Pushpanjali Crosslay Hospital, a 400 bed hospital located in Ghaziabad, Uttar Pradesh has a peak 

electrical demand of 1550 kW and a peak chilling demand of 2813 kW (800TR).   

Configuration of the cogeneration plant:  

The management planned to shift to a more reliable power source through installation of gas engines 

and vapor absorption machines (VAM) to cater to the entire electrical and chilling demand of the 

complex. The cogeneration plant comprises 2 x 774 kW gas engines and 2 x 1582 kW (2 x 450 TR) 

VAM to be run from the exhaust of the engines. To meet the additional 351.6 kW (100 TR) load, 

electrical chillers were installed. 

 

Case Study 2: Hotel – ITC Maurya Sheraton, New Delhi  

ITC Maurya Sheraton, a 440 room, 5 star hotel located in New Delhi wanted to reduce its variable 

expense on power generation, by installing a co-generation plant.  

Configuration of the cogeneration plant: 

The project comprises a 1.1 MW gas engine and 1055 kW (300 TR) VAM run from the exhaust of the 

engines. Though the cogeneration plant meets the electrical and air conditioning load only partially, the 

cost of electricity delivered and chilling load met has improved significantly. 



Trigeneration in India – Market Assessment Study 8 

 

 

 

Case Study 3: Retail – Pacific Mall, Ghaziabad 

Pacific Mall, located at Anand Vihar, Ghaziabad near Delhi is one of the largest malls in South Asia, with 

a built up area of 46,450 m
2
. The mall includes multiplex, shops, amusement park, food plaza, night 

spots, corporate centre, entertainment centre and a star hotel. The electrical demand of the mall is 2.73 

MW and chilling demand is 6329 kW (1800 TR). The mall was facing acute problem of power cuts 

during the peak evening hours.  

 

Configuration of the cogeneration plant:  

The management shifted to a more reliable power source through installation of gas engines and VAM 

system to cater to the entire electrical and chilling demand of the complex. The cogeneration plant 

comprises 2 x 1365 kW gas engines and 2 x 1582 kW (2 x 450 TR) VAM to be run from the exhaust of 

the engines. In addition, to meet the additional 3164 kW (900 TR) load, 2 x 1582 kW (2 x 450 TR) direct 

fired VAM have been installed. 

The plant saved 280 m
3
 of gas per hour of operation of the VAM, amounting to € 0.25 Million (assuming 

price of gas at € 0.25/m3 & 3600 hours of operation per year).  

 

 

Case Study 4: Integrated Residential and Commercial Complex, Gurgaon, Haryana 

DLF Utilities Ltd, a subsidiary of India‟s largest real estate company DLF Group, runs cogeneration 

power plants to meet the electrical and chilling loads of commercial complexes in the city of Gurgaon, 

Haryana. The commercial complex was raised in a place where grid was not available; hence they had 

to prepare themselves for power back-up. DLF Utilities Ltd, which looks after the supply of utilities for 

the commercial complex has innovatively put up a cogeneration power plant in one of the buildings in 

the complex. The building has a built-up space of around 1,639,000 m
2
 which constitutes majorly shops 

and offices. 

 

Configuration of the cogeneration plant:  

The plant includes 4 x 1.74 MVA gas engines and 7 x 2 and 1 x 1.01 MW diesel engines. The gas 

engines are aligned with 4 VAM machines each of capacity 1740 kW (495 TR). The additional chilling 

demand is met through 5 centrifugal chillers of capacity 2637 kW (750 TR) each. 
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Case Study 5: Guest House  ï Tamil Nadu State Guest House, New Delhi ( under development)  

The Tamil Nadu State Guest House at New Delhi known as the Tamil Nadu House (TN House) is 

situated at Kautilya Marg, Chanakyapuri, New Delhi, India. This building was constructed in 2004 and 

houses Ministers, public representatives and state VIP‟s including the Chief Minister and the Governor 

whenever they are on an official visit to Delhi. The office of the Resident Commissioner and other staff 

are located in this building. TN House also has a restaurant, which is open to the public. There are two 

buildings named New and Old TN House located at a distance of 4 km between them. The peak 

electrical demand in the new TN House is 250 kW and in the old TN House is 120 kW. The peak HVAC 

demand of the new TN House is 932 kW (265 TR). The new TN House building already has a 932 kW 

(265 TR) direct fired VAM to meet the air-conditioning load. 

 

Configuration of the cogeneration plant: 

The Indo-German Energy Program is planning the installation of a 347 kW gas engine along with a 369 

kW (105 TR) VAM to be recovered from the exhaust gas and jacket water of the gas engine. The 

additional HVAC demand of 563 kW (160 TR) is proposed to be met through the centrifugal chillers of 

879 kW (250 TR) capacity. The TN House already has a connection for gas supply from the local gas 

distribution company. The proposed plant is expected to deliver reliable power and more efficient 

technology for meeting the chilling demand. 

 

 

Case Study 6: Government Office, Ahmedabad, Gujarat (feasibility study in progress) 

Sachivalaya Complex, a building with a built up area of 189,175 m
2
 houses various government offices 

of the Gujarat state government (Western Region of India) and has a connected load of 3400 kW. The 

building, which is operated and maintained by the Roads and Buildings Department, has been 

contemplating the installation of a cogeneration power plant to meet the electrical and chilling loads of 

the building. 

Configuration of the cogeneration plant: 

The proposed configuration comprises a 2.5 MW gas engine with 2637 kW (750 TR) VAM and an 

electrical chilling system of 3692 kW (1050 TR).  
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Case Study 7: Integrated City System (feasibility study in progress) 

New Delhi Municipal Council (NDMC), the local municipal body that caters to 3% of the area and 

population of Delhi city comprises important buildings like Rashtrapati Bhawan, Parliament House, 

Supreme Court etc. The central part of NDMC area, known as the Connaught Place, has 3000 

consumers with a sanctioned load of 25 MW within a circle of radius 309 m, which includes offices, 

shops, banks, hotels, restaurants & theatres. Roughly 83% of the sanctioned load is utilized by the 

offices and shops. Connaught Place, declared as a heritage site by the Govt of Delhi, is proposed to be 

revamped and redeveloped by NDMC.  

 

Configuration of the cogeneration plant:  

The project is at proposal stage for a cogeneration power plant with cumulative capacity of 16 MW with 

16877 kW (4800 TR) VAM and 16595 kW (4720 TR) electrical chiller, to cater to the load of all the 3000 

consumers.   

The cogeneration plant is intended to improve the aesthetics of the area with the centralized chilling 

plant replacing unitary air-conditioning systems. NDMC, the local distribution licensee would also get the 

benefit lower power demand and a dedicated & reliable power supply.  

 

2.3 Overall Installed Capacity of Non-Utility Gas Based Power Plant 

Total non-utility installed capacity based on gas has been assessed at about 3000 MW. 

Table 3: Non Utility Gas Based Capacity
10

 

Year  Capacity, MW  

2004-05 2866 

2005-06 3025 

2006-07 2976 

 

These non-utility power plants are mostly installed in the industrial sector in cogeneration/trigeneration 

mode. 

Green Power International (the Indian counterpart of Deutz) has installed over 250 MW capacity and 

90% of these installations are based on cogeneration. Rolls Royce Energy has installed over 1500 MW 

capacity comprising 250 engine and 100 gas turbine based systems
11

. 

It is assessed that about 2000 to 2500 MW cogeneration systems are presently operational in India. It is 

noteworthy to mention here that till 2008, no new installation was coming up as gas was not available. 

                                                           

10
 All India Electricity Statistics-General Review 2008, Central Electricity Authority  

11
 Websites of the respective company‟s  
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With the improved availability and focus on rapidly expanding power capacity, the gas based 

cogeneration market is poised for rapid growth. 

Some global gas engine players are active in India. A partial list of recently installed plants has been 

prepared based on information obtained from the major vendors, (details included in the report‟s annex). 

Summary information is as shown in the following table. 

 

Table 4: Summary of Cogeneration/Trigeneration Projects in India 

Segment  Total Number  Installed Capacity -  kW  

Total Smallest Largest 

Power 63 446,000 250 10,500 

Cogeneration 159 104,000 460 12,235 

Trigeneration 32 418,000 630 4,095 

Total 254 968,000   
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3. Overview of the Heating, Ventilation and Air 

Conditioning Market  

3.1 The Heating, Ventilation and Air Conditioning Market  

The Heating, Ventilation and Air Conditioning (HVAC) market in India is mainly characterized by the air-

conditioning market. Present market size has been estimated at 13 x 10
6
 kW (3.7 X 10

6
 TR) out of which 

about 2.3 x 10
6
 kW (0.65 x 10

6
 TR) represents chilled water based central system, which is likely to be 

the immediate target market for cogeneration/trigeneration system.  

There is a market for hot water generators (known as geysers or electrical water heaters) in the 

Northern and Central part of the country. About 1.6 million of such heaters are sold annually in India
12

. 

Assuming average power consumption of 1.5 kW/heater
13

, total installed capacity would be about 2400 

MW. A few large cities have made it mandatory to install roof top solar water heaters in the new 

buildings under construction. This may partially reduce the size of the heater market.  

In the case of TN House Project (case study in previous sector) it was assessed that the use of waste 

heat after VAM can meet the energy need of the hot water system. This can improve the energy 

efficiency of the system by some 5%. In a district trigeneration project under feasibility study, the use of 

waste heat after VAM to meet space heating application has been assessed at 200 kW, representing 

1% of the overall power generation. Similar opportunities could exist for complexes like hotels, hospitals 

and integrated residential cum commercial complexes. 

3.2 Air Conditioning Equipment and Systems  

The entire space cooling system can be illustrated by the following framework.  

Figure 5: HVAC Product Tree 

  

                                                           

12
 „US appliances makers seek foothold in India-Business Standard, N Delhi, Sept 11, 2008 

13
 DSCLES Survey; 2007 
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Unitary systems comprising window and mini-split units mostly are also referred to as room air 

conditioners (RAC). RACs cater to the residential and small commercial segment. Central air-

conditioning comprises ductable split units, packaged units to large central chiller based units, which 

cater to the commercial segment. There are specialized applications such as telecom shelters and 

precision air-conditioning equipment for data centers which warrant special mention due to increasing 

demand. 

The Indian air-conditioning industry has been experiencing a radical change in the last decade. 

According to estimates by Blue Star Ltd., a major Indian AC manufacturer, the HVAC market has 

increased from € 800 Million in 2005-06 to € 1.5 Billion in 2008-09 – nearly double in 4 years. The year 

on year growth in each segment is as follows:  

 

 

Figure 6: Growth in Air Conditioning Market in India – By Type
14

  

  

                                                           

14
 Annual Reports of M/s Blue Star Ltd. 
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According to estimates by the Refrigerator and Air-conditioning Manufacturers Association (RAMA) the 

market size for HVAC and refrigeration in 2006-07 was €1.59 Billion (as against € 1.109 Billion by Blue 

star for the same year, excluding refrigeration), is disaggregated as follows:  

Figure 7: Estimates of HVAC & R Market Size; 2006-07 (Unit: Million €, %)
15

 

 

In terms of imports and exports, the data available follows the International HS Codes and are available 

in the following heads.  

Table 5: Harmonized System (HS) of Codes for Export Import Reporting
16

  

HS Code  Description  

84151010 Split system air conditioning machines 

84151090 Other window/wall types self-contained air conditioning machines 

84158110 Split air-conditioner 7 kW (2 TR) and above with a valve for reversal of cooling/heat cycle 

84158190 Other AC machines incorporating refrigerating unit and  valve for reversal of cooling/heat cycle 

84158210 Split air-conditioner 7 kW (2 TR) and above incorporating a refrigerating unit 

84158290 Other air conditioning machines incorporating  a refrigerating unit 

84158310 Split air-conditioner 7 kW (2 TR) and above not incorporating a refrigerating unit 

84158390 Other air conditioning machines incorporating  a refrigerating unit 

84159000 Parts of the air conditioning machines etc 

 

The total value of imports and exports of air-conditioning systems in 2007-08 was €170 Million and €22 

Million respectively. The corresponding figures for the 9-month period from April 2008-December 2008 

were €135 Million and €15 Million respectively
17

. The break up is as follows:  

 

                                                           

15
 Estimates by Refrigerators and Air-Conditioners Manufacturing Association, India  

16
 Classification based on the Harmonized Commodity Description System; Ministry of Commerce; Government of 

India   
17

 Tradestat; Exim Bank of India 

Room ACs,  

443.79 , 28%

AHUs,  99.85 , 6%

AC&R Contracting,  

295.86 , 19%

Refrigeration 

Systems,  292.16 , 

18%

Precision ACs ,  

17.75 , 1%

AC& R Servicing,  

147.93 , 9%

Ducted and 

packaged splits,  

92.46 , 6%

Telecom Shelters,  

22.19 , 1%

VRF AC Systems,  

25.89 , 2%

Chillers,  152.37 , 

10%
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Figure 8 : Import and Export of Air Conditioning Systems in 2007-08 (Unit: Million €, %)
17

  

 

Figure 9: Import and Export of Air Conditioning Systems in 2007-08 (Unit: Number of Sales)
17

 

 

In terms of source of imports;  

 98% of split room air conditioners are imported from China, Thailand, Japan, North Korea and 

South Korea.  

 Corresponding value for window AC‟s is 95%.  

 Ductable split segment- from Japan; Thailand, Austria, Italy, Malaysia and United States.  

 Packaged and central chiller based units from Italy, China, USA and Japan 

 

German companies are also present in the market but their share in the overall market is quite small as 

shown in the following table. 

Table 6: Imports from Germany; 2007-08
17

  

Category of AC  Value M illio n ú % of Total  Quantity, #  % of Total  

Split AC  0.23 0.5 10 0.03 

Window AC  0.02 0.03 30 0.01 

Ductable Split  0.10 3.45 10 0.23 

Central AC  2.99 5.7 360 0.8 

Import  Statistics 2007-08

Split Air 

Conditioners, 
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Export Statistics 2007-08
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Comparison of source wise imports indicates no marked change in country wise imports. A detailed analysis of country wise imports is given in the table below: 

 

Table 7: Country wise Imports
17

 

S.No.  Country  Split AC  Window AC  Ductable Splits  Other AC & R 

Machines  

Total  

Value  Quantity  Value  Quantity  Value  Quantity  Value  Quantity  Value  Quantity  

ú #  ú #  ú #  ú #  ú #  

1 Australia - - - - - - 380,725 20 380,725 20 

2 Austria - - 207,781 - 509,719 - 251 - 717,751 - 

3 Belgium - - - - - - 42,781 10 42,781 10 

4 Brazil - - - - - - 376,124 10 376,124 10 

5 Canada - - - - 2,781 - 36,257 - 39,038 - 

6 PR of China 24,545,917 186,040 46,387,559 407,300 51,198 80 28,669,009 30,730 99,653,683 624,150 

7 Cyprus - - 42,101 290 - - - - 42,101 290 

8 Czech Republic - - 32,544 380 - - - - 32,544 380 

9 Denmark - - 60,414 110 - - 64,896 30 125,311 140 

10 Egypt -  71,553 110 -  -  71,553 110 

11 France 2,160 - 8,166 10 - - 1,924,689 50 1,935,015 60 

12 Germany 230,577 10 21,243 30 104,024 10 2,986,524 360 3,342,367 410 

13 Hong Kong 503 - 2,787,811 26,330 1,287 10 226,494 50 3,016,095 26,390 

14 Indonesia - - - - 266 - 30,192 30 30,459 30 

15 Iran 74 - - - - - - - 74 - 

16 Israel - - -  - - 135,118 10 135,118 10 

17 Italy 17,604 10 129,467 50 201,997 30 3,462,352 780 3,811,420 870 

18 Japan 4,424,068 15,420 2,451,805 7,130 828,402 2,020 3,906,908 7,120 11,611,183 31,690 

19 North Korea 24,379 50 - - - - - - 24,379 50 

20 South Korea 313,062 610 120,680 50 1,080 - 212,781 190 647,604 850 

21 Malaysia 720,074 3,130 518,802 2,270 784,112 1,530 1,724,615 1,220 3,747,604 8,150 

22 Malta - - - - - - 621 - 621 - 
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23 Mexico - - - - - - 330,340 - 330,340 - 

24 Netherlands - - 1,257 10 - - 13,654 10 14,911 20 

25 New Zealand 1,864 10 - - - - - - 1,864 10 

26 Norway - - - - - - 858 - 858 - 

27 Oman 1,065 10 3,062 30 - - - - 4,127 40 

28 Philippines - - 641,879 6,140 - - 9,571 10 651,450 6,150 

29 Poland 666 - - - - - - - 666 - 

30 Portugal - - 1,420 - - - - - 1,420 - 

31 Saudi Arab 562 - 385 - -  23,180 20 24,127 20 

32 Senegal - - 11,346 90 - - - - 11,346 90 

33 Singapore 450,710 7,060 581,775 5,160 6,450 40 207,944 230 1,246,879 12,490 

34 Slovak Rep - - 2,485 - - - - - 2,485 - 

35 Sri lanka Dsr - - 433,787 3,600 - - - - 433,787 3,600 

36 Sweden 7,041 - - - - - 858 - 7,899 - 

37 Switzerland - - -  - - 129,068 20 129,068 20 

38 Taiwan 6,109 50 35,769 200  - 275,340 1,590 317,219 1,840 

39 Thailand 16,204,009 109,120 12,230,932 75,460 274,527 680 790,666 2,250 29,500,133 187,510 

40 Turkey 32,175 10 13,092 - - - 36,272 - 81,538 10 

41 U Arab Emts 13,550 90 232,988 1,640 - - 5,104 20 251,642 1,750 

42 U K - - 52,678 20 - - 613,166 70 665,843 90 

43 U S A 70,636 30 183,358 160 253,269 10 5,415,784 500 5,923,047 700 

44 Unspecified - - 91,967 140 - - 189,867 30 281,834 170 

 TOTAL 47,066,805 321,650 67,358,107 536,710 3,019,112 4,410 52,222,012 45,360 169,666,036 908,130 
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In summary, comparison of available data from various sources indicated the following:  

Table 8: Various assessments of market Size for HVAC (Amounts in Million ú) 

Category of ACs  Market Size in 

2006 -07 as per 

RAMA 

Market Size in 

2006 -07 as per 

Blue star  

Market Size i n 

2007 -08 as per 

Blue star  

Imports as per Ex 

Im Bank of India 

in 2007 -08  

Room AC 443.78 562.13 739.65 114.42 

Ducted Split / 

Packaged AC s  

92.46 547.34 591.72 3.02 

Central AC 318.05 52.22 

Total 854.29 1109.47 1331.36 169.66 

 

The difference in the figures by the two different agencies reflects the deficiency in the present system 

of reporting and collation of data from the market players. One possible reason is that there are more 

than one industry associations such as RAMA or AIACRA etc and the memberships are different, which 

leads to different estimations. 

The Indian industry has witnessed some marked shifts in trends in the last decade, the notable ones 

being. 

 Increasing strength of the organized manufacturing sector for air-conditioning systems. In the 

past the unorganized segment which was exempt from taxes and government reporting 

requirements held nearly 65% of the market share which is now down to about 14%
18

    

 Room Air Conditioners
19

 

 Focus on energy efficiency and introduction of standards and labeling for units ≤ 7 kW (2 

TR) by the Bureau of Energy Efficiency (BEE) 

 Greater demand for split systems over window AC‟s  

 Preference for smaller capacity points - sub 3.52 kW (1 TR) units; due to changing 

patterns of habitat 

 Increase in air-conditioner penetration in the white goods sector due to higher disposable 

incomes resulting in more than one AC per household  

 Central Air Conditioners 

 Technology shift to eco-friendly refrigerants (R-134) 

 New technologies in absorption cooling and variable refrigerant systems introduced  

 Integrated CHP system including Cogeneration/Trigeneration system for supply of cooling 

load from waste heat recovery (WHR) based VAM 

 

The main market drivers are   

 Service industry in India is growing at a much higher rate than other sectors ;  air-conditioning 

is a critical factor and essential for high growth of the service sector 

 Penetration levels of air-conditioning in household less than 1%, despite being a tropical 

country 

 Increase in disposable incomes 

 Easy finance options 

 Acceptance of AC´s as a utility product rather than a luxury item evident from doubling of the 

market size in three years from 2005-06 to 2006-09 

                                                           

18
 International Copper Promotion Council (India)  

19
 DSCLES assessment based on review of Management Discussion and Analysis Report forming part of Annual 

Reports of major market players in India  
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3.2.1 Room Air Conditioning Systems 

Room air conditioning systems comprise window air conditioners and split air conditioners. Industry 

estimates of the trend in sales of room air conditioning system indicate a doubling of sales from 995,000 

units in 2004-05 to 20.5 million units in 2007-08
20

 (a growth of 27%). The growth rate of sales of window 

air conditioning units was 14% as against 57% for split units during the same period as depicted in the 

figure below: 

Figure 10: Year wise sales of Room Air Conditioners 
21

 

(WAC: Window Air Conditioners, SAC: Split Air Conditioners) 

 

According to a research carried out by CRISIL, the volume growth in the 5 years from 2003-04 to 2007-

08 was 21% with a corresponding value growth of 17%
22

 as indicated in the following figure. 

Table 9: Volume and Value Growth of Room AC Segment (Units: growth in % for fiscal years)
22 

 

Air Conditioners 04 05 06 07 08 03/04 to 07/08 

Volume Growth 15 25 19 22 18 21 

Split AC 14 45 47 32 50 37 

Window AC 15 18 7 16 7 12 

Value Growth 12 (2) 12 28 36 17 

Split AC 16 17 20 36 55 27 

Window AC 14 (15) 4 20 12 6 

 

In terms of ratio of split air conditioners to window air-conditioners, the estimates from Voltas indicates 

that the ratio of Windows to Splits in 2004-05 was 3:1 and is presently reported to be 1:1
23

. This is also 

corroborated by the CRISIL research
22

. 

 

Detailed break-down of capacity point wise sales are not available. Analysis of the database of BEE 

rated window and split ACs, the number of star rated units for each rating (Table 10), it can be inferred 

that the most popular window AC models are 3.52 kW (1 TR), 4.92 kW (1.4 TR), 5.27 kW (1.5 TR) and 

5.98 kW (1.7 TR) models while for the split segment the points are 3.16 kW (0.9 TR), 3.52 kW (1.0 TR), 

4.92 kW (1.4 TR), 5.27 kW (1.5 TR), 6.33 kW (1.8 TR) & 6.68 kW (1.9 TR).  

                                                           

20
 Annual reports of Voltas Ltd. 

21
 Annual Reports of Voltas Ltd. 

22
 MEP and HVAC Industry Research Report by PINC; February 2009 

23
 Annual report, September 2008; Videocon Industries Ltd.  
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Table 10: Characterization of Room Air Conditioners   

Type of RAC  Capacity Point, kW (TR)  # of Star Rated Units  # of Brands  

Window AC  2.46 (0.7) 8 4 

 2.81 (0.8) 2 1 

 3.16 (0.9) 3 2 

 3.52 (1.0) 17 6 

 4.92 (1.4) 23 9 

 5.27 (1.5) 18 7 

 5.98 (1.7) 10 3 

 7.03 (2.0) 1 1 

Split AC  2.46 (0.7) 7 6 

 2.81 (0.8) 3 2 

 3.16 (0.9) 10 6 

 3.52 (1.0) 51 12  

 3.87 (1.1) 8 4 

 4.22 (1.2) 1 1 

 4.57 (1.3) 7 3 

 4.92 (1.4) 27 10  

 5.27 (1.5) 61 9 

 5.63 (1.6) 1 1 

 5.98 (1.7) 6 3 

 6.33 (1.8) 30 8 

 6.68 (1.9) 13 2 

 7.03 (2.0)  6 3 

 

Future Outlook 

According to the CRISIL Research, in terms of AC volumes, the CAGR will be 13% per annum for the 

next 4-5 years but change in product mix will lead to higher value growth of 17% per annum. Further, in 

terms of volumes, the ratio of split air conditioners to window air conditioners is projected to be 3:2 (in 

terms of volume) and 4:1 (in terms of value).  

3.2.2  Ductable Splits and Packaged Air Conditioners 

Originally conceived and manufactured for the small to medium size commercial sector comprising 

restaurants, retails shops, banks and offices, manufacturers and ductable splits and packaged air 

conditioners have penetrated a much wider market with great success. Larger capacities and specially 

designed units, both made in India and imported, have helped to grow the market substantially. 

 

The application of ducted splits in various segments is as follows: 

 Residential: in large multi-room mansions; typically roof top units and variable refrigerant flow 

(VRF) units are finding increasing application  

 Small Commercial. The packaged / ducted split AC is ideally suited for small trade and 

commercial establishments spread out in all urban areas of the country. Installed as a single 

unit or in multiples, depending on the area and cooling load, these units are connected to an air 

distribution ductwork to evenly spread the cooling effect.  
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 Large Commercial. Even though the largest capacity packaged AC manufactured in the 

country is only 58 kW (16.5 TR), which can handle a small office building floor area of 

approximately 300 m
2
, multiple units have been installed in many larger office buildings, adding 

upto 2,461 kW (700 TR) or 2,813 kW (800 TR). Similarly, several shopping malls designed for 

central chilled water systems have installed PACs with total capacities of anywhere  around 

2637 kW (750 TR), mainly for economic considerations. Such applications can become 

potential market for Trigeneration system as large quantity of cooling load can be efficiently 

met from waste heat recovery based VAM systems. 

 

Broadly this segment includes  

 Air cooled ducted split air-conditioners 

 Air cooled package air conditioners 

 Water cooled packaged air conditioners 

These AC‟s use scroll or reciprocating compressors and depending on the application, the indoor units 

can be configured as floor standing or ceiling suspended systems. There are variants based on the 

refrigerant used.  

Typical capacity points at which such systems are available in India is summarized below:  

 

Table 11: Typical Models of Ductable Splits and Packaged ACs in India  

Plant Capacity kW 

(TR)  

Air Cooled Ducted 

Splits  

Water  Cooled 

Ducted Splits  

Air Cooled 

Packaged ACs  

Water Cooled 

Packaged ACs  

10.55 (3.0) X  W W W 

19.34 (5.5)  X  X  X  X  

26.37 (7.5)  X  X  X  X  

29.89 (8.5) X  X  X  X  

30.77 (8.75) X  W X W  

38.68 (11) X  X  X  X  

52.74 (15) X  X  X  X  

58.01 (16.5) W  W X  X  

59.77 (17) X  X  W W 

77.35 (22) X  W X  W 

  

The largest capacity packaged AC available until about 3 years ago was 58 kW (16.5 TR) with three 

hermetic scroll compressors of 19.34 kW (5.5 TR) each operating at 50Hz and an ambient temperature 

of 35°C. However with increasing availability of 38.68 kW (11 TR) scroll compressors, maximum 

capacity has increased to 77.35 kW (22 TR) and is expected to increase further to 116.03 kW (33 TR).  
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3.2.3 Central Chiller Based Units 

The products in this category include: 

Table 12: Options for Water Cooled and Air Cooled Chillers  

 Variants  Capacity Points, kW (TR)  

Water Cooled Chillers  Air Cooled Chillers  

Screw 

Compressor  

R-134 A; Single and 

Multiple 

Compressors   

With single compressor: 387 

(110), 527 (150), 633 (180) & 703 

(200) kW (TR) 

With double compressors: 774 

(220), 879 (250), 1055 (300), 

1231 (350), 1406 (400) kW (TR) 

 

With single compressor: 387 (110), 

& 492 (140) kW (TR) 

With double compressors: 633 

(180), 774 (220), 879 (250) and 

984 (280) kW (TR) 

With triple compressors: 1160 

(330), 1371 (390) & 1477 (420) kW 

(TR) 

Screw 

Compressor  

R-22; Single and 

Multiple 

Compressors 

With single compressor: 404 

(115), 475 (135), 563 (160), 615 

(175) & 791 (225) kW (TR) 

With double compressors: 791 

(225), 949 (270), 1108 (315), 

1213 (345) & 1406 (400) kW (TR) 

With single compressor: 264 (75), 

359 (102), 510 (145) & 724 (206) 

kW (TR) 

With double compressors: 527 

(150), 622 (177), 717 (204), 868 

(247), 1020 (290), 1125 (320) & 

1287 (366) kW (TR) 

Scroll 

Compressor  

 39 (11), 91 (26), 137 (39), 183 

(52) and 299 (85) kW (TR) 

35 (10), 84 (24), 127 (36), 169 (48) 

and 281 (80) kW (TR) 

Reciprocating 

Compressor  

R-22 53 (15), 105 (30), 141 (40), 176 

(50), 211 (60), 281 (80), 422 

(120) kW (TR)  

105 (30), 123 (35), 193 (55), 246 

(70) & 369 (105) kW (TR) 

Rotary Screw   352 (100)-1899 (540) kW (TR) (17 

models) 

- 

3.2.4 Vapor Absorption Machines  

In the category of applications based on absorption technology the range of products available in India 

are categorized as follows: 

 

Figure 11: Options for Absorption Chillers 

In addition to domestic manufacturers, vapor absorption machines are also imported. These chillers are 

therefore available in a wide range of capacities and models.  

 

Cooling >0oC 

Li Br Technology  

Single and Double Effect  

Absorption Technology  

Lo Temp Hot Water  

Med Temp Hot Water  

HP Steam  

Saturated Steam  

Hi Temp Hot Water  

Liq Fuel Direct Fired 

Gas Fuel Direct Fired 

Cooling <0oC 

Ammonia Technology  
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Table 13: Various types of VAM machines manufactured by Voltas 

Type of VAM  No of Models  Range of capacity  

Double Effect - Saturated steam 

(Pressure 3 to 10 kgs/ cm g) 

11 Models 281 kW (80 TR) to 4,395 kW 

(1,250 TR) 

Single Effect - Saturated steam 

(Pressure 0.4 to 1.5 kg/cm g) 

5 Models 703 kW (200 TR) to 3,516 kW 

(1,000 TR) 

Single Effect - High Temperature Hot 

Water (HW at 140ºC) 

5 Models 703 kW (200 TR) to 3,516 kW 

(1,000 TR) 

Single Effect - Low Temperature Hot 

Water (HW at 85ºC) 

5 Models 351.6 kW (100 TR) to 1,582 

kW (450 TR) 

 

Table 14: Various types of VAM machines manufactured by Thermax 

Type of VAM  No of Models  Range of capacity  

Single Effect - Saturated steam  22 Models 464 kW (132 TR) to 7,134 kW 

(2,029 TR) 

Double Effect Steam Fired 22 Models 390 kW (111 TR) to 5,924 kW 

(1,685 TR) 

Single Effect - High Temperature Hot 

Water 

22 Models 390 kW (111 TR) to 5924 kW 

(1685 TR) 

Direct Fired  18 Models 390 kW (111 TR) to 3,892 kW 

(1,107 TR) 

 

Table 15: Various types of VAM machines manufactured by International Coil - India 

Type of VAM  No of Models  Range of capacity  

Steam Fired - 176 kW (50 TR) to 23,206 kW 

(6,600 TR) 

Waste Heat - Engine Exhaust - 176 kW (50 TR) to 23,206 kW 

(6,600 TR) 

Gas/Oil Direct Fired  - 176 kW (50 TR) to 23,206 kW 

(6,600 TR) 

3.3 Price Structure & Relative Economics 

The prices of different types of AC units and systems depend upon variables like: 

 Energy efficiency rating (As per standard & label program of Bureau of Energy Efficiency) 

 Source of manufacturing (Imported units from global brands command premium) 

 State and local taxes 

 

According to the research for this report on recently installed projects prices range from: 
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Table 16: Price range for Air Conditioning Products 

Type  Capacity  

kW (TR)  

Star rated  

(ú per TR) 

Non -star rated  

(ú per TR) 

Window 2.64 (0.75) 117-220 148-204 

 3.52 (1.0) 225-281 207-259 

 5.27 (1.5) 284-275 216-384 

 7.03 (2.0) - 296-458 

Split  3.52 (1.0) 355-473 - 

 5.27 (1.5) 414-503 - 

 7.03 (2.0) 514-636 - 

Packaged  19.34 (5.5) - 3,143 

Central chilled water based 316.44 (90) - 19,231 

 386.76 (110) - 25,518 

 386.76 (110) - 22,067  

 386.76 (110) - 23,043  

 1160.28 (330) - 57692 

 3516 (1000) - 113407 (2007 Price 

Levels)  

Vapor Absorption based  - 266 per TR 

 

The economics of different types depend upon the following factors: 

 Annual usage hours 

 Availability of waste heat and cost 

 Electricity tariff 

 Gas tariff 

 Ambient conditions and location 

 

At the current gas price of €0.18 to 0.21 per m
3
, cost of delivery of 3.516 kW (1 TR) refrigeration from a 

direct gas fired VAM system is quite comparable to an electrical system. 

Table 17: Direct Fired VAM Vs Centrifugal Chillers 

Technology for 

space cooling  

Primary Energy 

used  

Specific Power / Gas 

Consumption 

(TR/kW and TR/m 3)  

Price of Primary 

energy (ú/kWh 

and ú/m3)  

Price of each 

3.516 kWh (1 

TR-hour)  

Centrifugal Chiller Electricity 1.65
24

 0.09 0.055 

Direct Fired VAM Natural Gas 3.94
25

 0.21 0.053 

 

However, the economics for a VAM based on waste heat recovery depends on the ratio of chilling 

demand to power demand, the co-existence of electrical & chilling demand and the operating hours of 

the facility. Since the heat energy fed in to the VAM is the waste heat of the generator, the economics of 

the VAM improves. 

                                                           

24
 Minimum COP requirement to satisfy ECBC 2007 is 5.80 

25
 Discussions with Thermax, a manufacturer of Vapour Absorption Machine (VAM) 
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3.4 Solar Thermal Cooling 

Given India‟s large potential for solar energy, the Government of India‟s emphasis on deployment of 

renewable energy and the announcement of the “Development of Solar City” initiative, the natural 

emphasis would be on use of cost effective solar technology for all possible end-uses. 

The following solar thermal based air conditioning projects are reported to be in operation in India. 

 Project installed in Reliance Industries Ltd, supplied by M/s Aqua Cell Technologies Inc.
26

 

 A pilot project on solar and biomass hybrid cooling and power generation system by TERI
27

 

 Turbo Energy Limited's (TEL) „R&D and Administration Block‟, at Chennai comprising an office 

space of approximately 35,30 m
2
  is a LEED Platinum rated building with  100% solar air-

conditioning  through a Vapour Absorption System.
28

 

 A (25 TR) solar thermal Air Conditioning project at manufacturing facility of M/s Mamta Energy 

Pvt Ltd.  

 “Millinea” ductless split system supplied by SolCool to a dealer in Hyderabad
29

  

 

In terms of manufacturing capacity the domestic manufacturers and their contact information has been 

included in Section 0.  

 

3.5 Present Market Structure and Dominant Players 

The HVAC market includes the following players:  

Figure 12: HVAC market players 

 

  

                                                           

26
 http://www.goinggreenmatters.com/CommentView,guid,bcc05313-4d44-409b-925c-a3f9aa67a9e3.aspx 

27
 http://www.sustainability.vic.gov.au/resources/documents/TERI_presentation_-_Solar_Cooling.pdf 

28
 Website of India Green building Council 

29
 http://solcool.net/pdf_files/071022.pdf 

HVAC Industry 
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Conditioners  
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Equipment 
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Central AC Contracting 

Companies 

http://www.goinggreenmatters.com/CommentView,guid,bcc05313-4d44-409b-925c-a3f9aa67a9e3.aspx
http://www.sustainability.vic.gov.au/resources/documents/TERI_presentation_-_Solar_Cooling.pdf
http://solcool.net/pdf_files/071022.pdf
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In the room AC segment the market share of major players are as follows:  

Figure 13: Market Share of Major Players in the Room AC Segment; 2007
30

 

 

In the central air conditioning segment Blue Star holds over 30% of the total market share. A list of other 

players include: 

 

Table 18: Major Players in Central AC Market  

Vapor Compression Chillers  Absorption Chillers  

Indian  International  Indian  International  

Blue Star  Trane  Thermax 141-8790 kW 

(40-2500 TR) 

Carrier 352-5374 kW (100-1500 

TR)  

Voltas Carrier Voltas 352-7032 kW  

(100-2000 TR) 

York 352-5374 kW (100-1500 

TR Only Single Effect ) 

 Hitachi   Trane 352-7032 kW (100-2000 

TR) 

 Daikin   Ebara 176-8790 kW (50-2500 

TR) 

 York  Broad 176-10,548 kW (50-3000 

TR) 

   Yazaki 176-879 kW  

(50-250 TR) 

   McQuay  

   Sanyo  

   Reynold 

   GTran 

 

A list of major players and links to their respective websites has been included in the report´s annex.  

3.5.1 Present Service Delivery Model  

The organized market comprises both domestic production and imports. Over twenty major brands are 

present in the market of which seven have manufacturing facilities in India whereas rest is imported
31

.   

                                                           

30
 Presentation on Increased Penetration of Energy Efficient Air Conditioners in India; Ashutosh Shukla; International 

Copper Promotion Council (India); 2007 
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All products are distributed in the same manner. There are Carrying and Forwarding Agents (CFA) for 

every big city which are the first points for market delivery. They supply to the sub dealers who maintain 

the storage and distribution logistics for the retails. Institutions source their requirement directly from the 

CFA.  

For Central ACs, all major manufacturers (international or domestic) have sales offices in all major 

commercial locations in the country. Orders are directly placed on the manufacturers offices and there 

are no intermediaries, in the case of a turnkey contract. In case the scope of the contract is limited to 

only supply, installation and commissioning are carried out by local servicing companies.  

3.6 Target Market from the Heating, Ventilation and Air Conditioning Perspective  

Estimates by RAMA of the size of the domestic industry; available are as follows:  

Table 19: Size of the Domestic Industry, 2006-07
32

 

Product  Approximate Units  

Window/ Mini Split Air Conditioners  1,700,000 Nos 

Ducted Splits/ Packaged Air Conditioners  1,547,040 kW 

Precision ACs  126,576 kW  

VRF Air Conditioning System  175,800 kW  

Chillers  2,285,400 kW  

Total (Assuming 5.27 kW (1.5 TR) for Room AC)33 13,100,616 kW 

 

The above estimates exclude Telecom Shelters, AHUs and AC&R contracting and servicing. 

 

According to a report of the India Brand Equity Foundation; the market share of ACs in India in 2006 

was as follows:  

Table 20: Size of the Domestic Industry, 2006
34 

 

Market Segment  Share of ACs   

Private Sector  25% 

Domestic  20%  

Corporate 20%  

Public Sector  15%  

Government  15% 

Hospitals  5% 

  

Based on the above two estimations, the product- and segmentwise split in terms of installed cooling 

capacity kW is as follows: 

 

                                                                                                                                                                      

31
 As per interaction with RAMA 

32
 Estimates by Refrigerators and Air-Conditioners Manufacturing Association, India” 

33
 Assumption validated based on BEE‟s verified energy savings related with Activities of BEE for the year 2008-09  

34
 http://www.ibef.org 
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Figure 14: Break up of installed HVAC capacity based on type (units: kW; %)  

 

Figure 15: Break up of Room Air Conditioners in Commercial Segment  

 

Based on the above estimate the target market in order of priority are as follows: 

 Facilities using Central Chiller Based Units (228,5400 kW, (650,000 TR))  

 Facilities using Ducted Split and Packaged AC (1,547,040 kW,(440,000 TR)) 

 RAC market in the integrated commercial and residential complexes    

  

RAC Domestic, 

1793160, 14%

RAC Commercial, 

7172640, 55%

Chillers, 2285400, 

17%
Precision AC, 

126576, 1%VRF AC Systems, 

175800, 1%

Ducted Splits/ 

Packaged, 

1547040, 12%

Private Sector

31%

Corporate

25%

Public Sector

19%

Hospitals

6%
Government

19%
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4. Space Market Assessment – Building Sector 

4.1 Classification of Buildings  

The buildings are classified by different agencies to meet the specific requirement of such agencies.  

The model Building Bye Laws for India
35

 identifies the following building types:  

 

As per land use zones in the urban areas36 ; buildings are classified as follows: 

 

The following information sources were referred for assessment of space growth: 

 Periodic surveys by Ministry of Statistics & Program Implementation (MOSPI) 

 National Buildings Organization (NBO)   

 Quarterly update on new construction by real estate consulting and facility management 

company‟s in their websites 

 Annual reports of real estate companies 

 Periodic reports from management consulting firms 

                                                           

35
 Model Building Bye Laws; www.urbanindia.nic.in  

36
 Expert Committee Report on Unauthorized Construction and Misuse of Land in Delhi 

Categorization of Buildings based on Building Bye Laws 

Assembly Building  Business & Industrial 

Building  

Education Building  

Institutional Building  

Hazardous Building  

Mercantile Building  Storage Building  Residential Building  

Based on Land Use Zones in Urban Areas  

Residential  

Group Housing  

Plotted  

Commercial   

Metropolitan City 

Centre/District Centre/Sub 

District Centre 

 

Government  

Public/Semi Public 

General  

Health - Nursing Home; 

Hospital; Diagnostic Centre  

Educational    

Manufacturing 

General  

Flatted Factories   

Bus/Rail/  Truck 

terminals/ 

Depots/IFCs 

 

Farm 

Houses/Country 

villas 

 

Local Shopping 

Centre/Convenience Shopping 

Centre/non-hierarchical 

commercial Centre 

Community Center 

 

Service Market/organized 

informal bazaar 

 

Hotel Plots  

 

Wholesale Market; 

Warehouse; Integrated 

Development 

Individual   
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4.2 Situational Analysis & Space Growth – Commercial and Institutional 

Data is available mainly from the reports of the real estate companies. These companies track the 

development of commercial real estate market on the following basis
37

:  

Figure 16: Classification of Buildings in the Commercial Sector 

 

 

 

 

 

 

 

 

Considering the different classifications adopted by the various agencies and purely from the space 

growth perspectives the following categories have been taken up for the purpose of this study: 

 Organized retail 

 Commercial office space 

 Government offices 

 Hotels 

 Hospitals 

 Airports 

                                                           

37
 Real Estate Sectoral Updates for India by Real Estate and Facility Management Companies– Knight Frank; 

Colliers; Jones Lang De Salle, DTZ; C&W 

Commercial Sector  

By Building Function  

Hotels  

By Space Absorption    

Offices  

Retail  

Established Emerging 

Delhi; Chennai; 

Mumbai; Kolkata; 

Bangalore; 

Hyderabad; Pune  

Chandigarh; 

Lucknow; Jaipur; 

Trivandrum; 

Cochin; 

Mangalore; 

Mysore ; 

Coimbatore; 

Vizag; Nagpur; 

Bhopal; Indore; 

Baroda; 

Ahmedabad & Goa  
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4.2.1 Private Commercial Office Space 

Commercial office space in the established market segments is expected to increase from 21.04 Million 

m
2 

in 2009
38

 to over 37.16 Million m
2 

in 2011
39

 which means an increase by 77%. The city wise 

projections are indicated below: 

Figure 17: Existing & Projected stock in Commercial Office Space, 2009-2011
40

 

 

4.2.2 Government Owned Offices  

The commercial space owned by the Central Government comprises over 1.24 Million m
2
 of office 

space
41

. Its distribution in terms of geography is given in the following figure:  

Figure 18: Distribution of Central Government Office Space, 2007
41 

  

 

In addition to central government, this segment comprises space owned by state governments and 

municipalities; however, secondary data on the extent of this space is not available.   

                                                           

38 
City-wise Update: Office Market brief Q1-2009 by DTZ 

39
 Knight Frank Research; India Office Market Review; Q 1 2009  

40
 City-wise Update: Office Market brief Q1-2009 by DTZ & Knight Frank Research; India Office Market Review; Q 1 

2009 
41

 Govt of India; Ministry of Urban Development; Annual Report; 2007-08 
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4.2.3 Retail
42

 

The organized retail accounts for about 4% of the total retail market in India and is expected to grow at a 

CAGR of 40% by 2013.  

The annual AT Kearney Global Retail Development Index (GRDI) ranks 30 emerging countries on a 

scale of 100 points scale. The higher ranking denotes higher market attractiveness. India was ranked 

No. 1 in the GRDI 2009.  

65% of India‟s retail market is concentrated in the country‟s seven largest cities. 

Figure 19: Projected Growth in Retail Space in NCR 2006-2010
43 

 

(NCR-National capital region-Delhi, Gurgaon, Noida, Ghaziabad and Faridabad) 

 

Estimated retail space in the established market segments is expected to grow from 3 Million m
2 
in 2006 

to over 13 Million m
2 

in 2010
 
which means an increase by 332%. The largest increases are in Mumbai 

followed by Kolkata and Hyderabad. The trend is expected to extend to the peripheral markets in line 

with increase in disposable incomes projected due to increased economic activity in these markets.  

  

                                                           

42
 AT Kearney; Windows of Hope for Global Retailers 

43
 Indian Retail Market Review Q3 2006 & 2008, Knight Frank 
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4.2.4 Hotels
44

 

The estimated availability of hotel rooms in eleven major cities is 65,614 as of 2009. The number of 

hotel rooms in the country will continue to grow to an estimated 117,117 by 2011. The current and 

projected demand for hotel space is given below: 

 

Figure 20: Existing and Projected Demand for Hotel Rooms 

 

India will be home to approximately 40 hotel brands by 2011. 

 

 

4.2.5 Hospitals  

In India, healthcare is delivered through both the public sector and private sector. These healthcare 

facilities can be characterized in terms of the level and the complexity of the treatment offered; quality of 

infrastructural facilities and in terms of their ownership. 

Figure 21: Segmentation of Hospitals in India
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 “India Report: The Voyage. An exploration of key hospitality markets in India” by Cushman & Wakefield 
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Existing Stock in 2009 Projected Stock by 2011

Health Care Facilities in India  

Government Owned Privately Owned 

22,669 Primary Health Care Centers 

3,910 Community Health Care Centers 

9,976 Hospitals (6955 Rural) 

482,522 Beds (154031 Rural) 

Sources of Information : 

Government Hospitals : National Health Profile, 2007, MOHFW, GOI 

Other Hospitals : Opportunities in Health Care-Destination India, 2004, CII. However according to a 

joint study with  Mc Kinsey in 2001, the number of such facilities is reported to be between 35,000-

40,000 with over 84% having fewer than 30 beds & only 6% more than 100 beds. 

387,639 Beds 
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According to the 60th Round of the NSSO (2004), privately-operated healthcare delivery accounted for 

over half of all inpatient hospital visits in India and 77-80 % of all outpatient visits. 

According to a WHO report, India needs to add 80,000 hospital beds each year for the next five years 

(starting from 2008), to meet the demand of it‟s growing population. 

 

4.2.6 Airports 

According to a report “Airport Realty Report” by Cushman & Wakefield, approximately 7,246,437 m
2
 of 

real estate space across retail, commercial & hospitality, can be expected in the country, with the 

modernisation and upgradation of the 47 airport projects (40 brownfield project, a project which involves 

redevelopment of an existing project and seven greenfield projects, a project which lacks any constraint 

imposed by prior work) across tier I, II and III locations by 2015. The tier levels of the city are defined by 

real estate consultants as the indicator of the development of the city. Tier-I cities are more developed 

than the Tier-II, which are in turn more developed than the Tier-III. These projects cover a total of 

approximately 40,000 acres of airport area. The tier-wise break-up of expected space can be 

understood from the figure below: 

 

Figure 22: Segmentation of Airport realty space 
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4.2.7 Summary – Commercial Segment  

Quality information is available for the commercial sector for the more active markets 

comprising the regions NCR-Delhi, Gurgaon, Noida, Ghaziabad and Faridabad and cities like 

Bangalore, Mumbai, Kolkata, Chennai, Hyderabad, Ahmedabad and Pune. For the 

government buildings, information is available only for the existing stock of the Central 

Government. Considering the objective of the present study, this information is sufficient to 

assess the current and near future market potential for gas based cogeneration/trigeneration 

systems. Accordingly, space estimation has been made as listed and can be summarized in 

the following table. 

 

Table 21 : Summary of Situational Analysis of Commercial Segment  

S.

No 

Market 

Segment  

Space Estimate  Remarks  

Unit Existing Stock 

(Year) 

Projected Stock 

(Year) 

1. 1 Private Offices Million m2 21.04 (2009) 37.16 (2011) Data for seven cities major cities considered 

based on availability of data 

2. 2 Government 

Offices 

Million m2 1.24 (2008) Not Available Only central government. Data for state 

government and municipal offices are not 

available 

3. 3 Retail Million m2 2.83 (2006) 12.24 (2010) Represents organized retail segment only 

which is 4% of the total retail space43.  

4. 4 Hotels   Rooms 65,614 (2009) 117,117 (2011) Include on 3 star and above rating for 11 cities 

5. 5 Hospital   Beds 482,522 ï Govt  

387,639- Private 

(2007) 

Not Available The total beds include 154,031 beds in rural 

hospitals, which may not be an immediate 

target for assessment of co-generation 

potential 

6. 6 Airport Million m2 Not Available 7.25 (2015) Data for 47 airports across Tier-I, Tier-II & 

Tier-III level cities 
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4.3 Situational Analysis – Residential 

The residential dwellings have been classified differently by the National Buildings Organization (NBO) 

and the National Sample Survey Organization (NSSO) of MOSPI
45

.  

Figure 23: Classification of Residential Buildings  

 

 

Based on the above classification and the research for this report, projections for space growth in 

different segments under four scenarios were done as shown in the following figure: 

Figure 24 : Projection of Residential Space 

 

 

Scenarios:  

V2-Factoring urbanization     V3-Factoring population growth only 

V4-Population growth & GDP growth @ 6%  V5-Population growth & GDP growth @ 8% 

                                                           

45
 Dwellings in India, Report No. 410/1; 50

th
 round; NSSO; March 1997 & Housing Statistics-An  Overview 2006; 

National Buildings Organization, Ministry of Housing & Urban Poverty Alleviation 
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Chawl or Basti is a building with a number of tenements mostly single-roomed having common corridor, 

common bathing and toilet facilities. 

Pucca : A structure whose walls and roof are made of burnt bricks, stone, cement, concrete, jack board (cement 

- plastered reeds), mosaic, tiles or timber. 

Semi- Pucca: either the roof or the walls, but not both, is made like that of a pucca structure 

Kutcha : Walls and roofs are made up with mud, bamboo, grass, leaves, reeds, thatch or unburnt bricks. 
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The appliance penetration identified by the research for this report has been compared against the 

information available from the NSSO survey as shown in the following table: 

Table 22: Appliance Penetration per 1000 Households  

Appl iance  NSSO Survey 1993  NSSO Survey 2005  DSCLES Survey 2007  

Ceiling fans 566 818 1,094 

Air Cooler 64 182 483 

Air Conditioners  - 31 92 

Refrigerator  123 319 801 

Washing Machines  41 - 454 

 

Since the samples were very small, it was not possible to establish co-relationship of appliance 

penetration with available information viz. number of households, population growth, income level etc. 

This makes it difficult to make sound projection for assessment of electrical load growth for different 

purposes in the residential area. 

 

The space growth and energy co-relationship is difficult to assess due to difficulty in getting adequate 

data. Conclusions on energy usage in the residential sector were also drawn by Mc Kinsey Global 

Institute as indicated in the figure below: 

Figure 25: MGI projection of residential space growth
46

 

 

However, in the last few years the residential sector in India has been undergoing a rapid change as 

more and more integrated townships were built in the major cities like Delhi, Mumbai, Chennai, Kolkata, 

Gurgaon, Bangalore, Pune, Hyderabad, Noida, Faridabad and Chandigarh
47

. 

  

                                                           

46
 Curbing global energy demand growth; the energy productivity opportunity-Residential sector, McKinsey Global 

Institute- May 2007 
47

 www.indianrealitynews.com 
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Quoting from a recent news report
47

 

“Around 49.29 Million m
2
 of housing space would be developed in Grade A & B category in major 

cities. It would amount to about 200,000 units per year in the middle income and high-income 

categories, but the major shortage of accommodation units exists in the low-income group and 

economically weaker section. The National Capital Region (NCR) would see the supply of 

approximately 17.78 million m
2
 residential space by the year 2009-10. NCR comes second after 

Bangalore, it commands nearly 35% share of the top residential markets in India.”  

 

 

 

Based on the space information given above and the above case study, it may be possible to make 

some projections of co-generation potential in integrated complexes. However, considering the data 

availability and result of only one case study and that too from a temperate climate zone, estimation for 

residential segment/integrated complex is not included in this feasibility study.  

Infobox: DSCLES Case Study for an Integrated Commercial and Residential Complex  

A study was carried out by DSCLES for an integrated complex to explore the feasibility of the installation of a self-

sufficient energy system. The complex consisted of both residential blocks of 0.60 million m2, commercial blocks 

(including entertainment) of 0.33 million m2 and multi level car parking of 0.07 million m2. The various load profiles 

were assessed as follows: 

 Total Electrical (including HVAC): 30 MW 

 HVAC Load: 24612 kW ( 7000 TR) 

Several configurations were considered and it evolved that a gas based co-generation system of the following 

configuration was feasible: Four units (one standby) of 8.3 MW with VAM of 28128 kW (8000 TR). 
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5. Policy & regulatory framework 

5.1 Energy Sector Overview48 

The table below shows the overall energy consumption scenario in India. Coal is the dominant fuel 

followed by oil. Coal is and will remain the dominant source of energy in India during the next decades.
48

 

The consumption growth of coal has been over 26% in the last five years against 18% for petroleum 

products. Gas consumption had nearly stagnated due to availability constraints. In the year 2009, gas 

has started flowing from the recently discovered fields at Krishna-Godavari Basin (KG Basin). Several 

new LNG terminals have also been commissioned and LNG is fed in and distributed in the gas grid. 

Growth in gas consumption is therefore likely to show major increase in the next few years.  

 

Table 23: Overall Growth of Energy Consumption 

Source  Unit  2002 -03  2003 -04  2004 -05  2005 -06  2006 -07  

Petroleum 

Products 

Million Ton 111.78 115.99 120.17 122.35 131.67 

Natural Gas  Billion m
3
 30.91 30.78 31.33 30.79 31.35 

Coal  Million Ton 341.29 361.25 382.61 407.04 430.85 

Lignite  Million Ton 26.02 27.96 30.34 30.06 31.13 

Electricity Billion kWh  596.50 633.30 665.80 697.40 744.30 

 

 

 

At the standardized heating value, coal accounts for over 51% of the total commercial energy and 78% 

of the domestic coal is used for power generation
49

. 

Figure 26: Break up of Primary Energy Sources  

 

 

For the petroleum products, India‟s import dependence is over 71% as displayed in the above table.  

                                                           

48
 Ministry of Petroleum and Natural Gas, GOI 

49
 Integrated Energy Policy-Planning Commission, India, 2006  
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Table 24: Oil & Gas Scenario 

Particulars  Unit  2003 -

04  

2004 -05  2005 -06  2006 -

07  

2007 -

08  

1. Consumption  

  i. Crude oil Million Ton 121.84 127.42 130.11 146.55 156.1 

 ii. Petroleum products Million Ton 107.75 111.63 113.21 120.75 118.83 

 iii. Natural gas Billion m
3
      

2. Production  

  i. Crude oil Million Ton 33.37 33.98 32.19 33.99 34.12 

 ii. Petroleum products Million Ton 113.46 118.58 119.75 135.26 144.93 

 iii. LPG from natural gas Million Ton 2.32 2.24 2.19 2.09 2.06 

 iv. Natural gas Billion m
3
      

3. Gross import  

  i. Crude oil Million Ton 90.43 95.86 99.41 111.50 121.67 

 ii. Petroleum products Million Ton 7.90 8.83 11.68 17.66 22.72 

4. Export  

  i. Crude oil Million Ton 0 0 0 0 0 

 ii. Petroleum products Million Ton 14.62 18.21 21.51 33.62 39.33 

5. Net import  Million Ton 83.71 86.48 89.58 95.54 105.06 

5.2 Gas Scenario 

At the end of 2007 the total proven reserves of natural gas in India were estimated at about 1.060 billion 

m
3
.
50

 This figure represents about 0.6% of the global reserve. The following table shows the reserve 

estimate as developed over the last few years
51

. 

 

Table 25: India’s Gas Reserve (billion m
3
) 

Reserves  2001 -02  2002 -03  2003 -04  2004 -05  2005 -06  2006 -07  

Onshore 315 327 339 340 330 270 

% Share 39.4 41.9 38.3 36.7 30.7 25.59 

Offshore 436 527 584 761 745 785 

% share 60.6 58.1 61.7 63.3 69.3 74.4 

Total 751 854 923 1101 1075 1055 

 

The overall domestic production of gas, which has almost stagnated, is expected to show some 

quantum of increase with the start of gas flow by Reliance Industries Limited (RIL) KG basin wells. The 

following table shows the projected production under normal and optimistic scenarios. 

  

                                                           

50
 CGD in India 2008-India Infrastructure Research 

51
 Director General of Hydrocarbons; MoPNG  
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Table 26: Projected Domestic Gas Production (Million m
3
/day)

 52
 

Sources  2007 -08  2008 -09  2009 -10  2010 -11  2011 -12  

ONGC 47.19 47.06 47.69 51.45 51.65 

OIL 10 10 10 10 10 

Private/JVs 22.21 62.67 82.57 82.03 102.57 

Projected (Conservative) 79.40 119.73 140.26 143.48 164.22 

Additional RIL 0 0 0 0 2 

Additional GSPC 0 0 0 3.5 4.5 

Total additional 0 0 0 3.5 6.5 

Projected-optimistic 79.4 119.73 140.26 146.98 170.72 

 

The overall gas demand in the country is expected to increase to 103 billion m
3
 by 2011-12. It is also 

anticipated that by the same year domestic production and LNG import will have equal share. This 

would be followed by gradual decline in share of domestic gas and increase of LNG. 

Until recently gas demand was severely constrained by availability. India‟s Ministry of Petroleum and 

Natural Gas (MoPNG) has proposed that all cities having a population of above 2.5 Million are to be 

connected to an overregional gas grid in the next three years
53

. There are 12 cities in this category, 

among them are Pune, Kota, Indore, Gwalior, Ujjain, Cochin, Trivandrum, Calicut and four other cities in 

Karnataka.  

Taking into consideration the untapped demand and estimated growth due to wider coverage, the gas 

demand for the 11th five year plan is estimated as follows. 

Table 27: Estimated Gas Demand (Million m
3
/day)54   

Consumer segments  2007 -08  2008 -09  2009 -10  2010 -11  2011 -12  

Power 79.70 91.20 102.70 114.20 126.56 

Fertilizers 41.02 42.89 55.90 76.26 76.26 

City gas distribution 12.08 12.93 13.83 14.80 15.83 

Industrial 15.00 16.05 17.17 18.38 19.66 

Petrochemicals/refineries/internal 

consumption 

25.37 27.15 29.05 31.08 33.25 

Sponge iron/steel 6.00 6.42 6.87 7.35 7.86 

Total 179.17 196.64 225.52 262.07 279.43 

 

At the maximum assessed demand level as indicated above and the projected domestic production as 

per Table 25, there would be a shortfall of over 109 million m
3
/day. This is to be met by import of LNG. 

The present plan for import is shown in the following table. 

 

  

                                                           

52
 Draft policy paper on utilization of natural gas, MoPNG, 2008  

53
 CGD in India 2008, a report by India Infrastructure Research 

54
 Working committee for oil & natural gas for eleventh five year plan 
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Table 28: LNG Import EstimateFehler! Textmarke nicht definiert.
 
 

Terminal  2008 -09  2009 -10  2010 -11  2011 -12  

Dahej 17.5 26.2 35.0 35.0 

Hazira 8.7 8.7 8.7 8.7 

Dabhol 7.4 17.5 17.5 17.5 

Kochi - - 8.7 17.5 

Mangalore - - - 4.4 

Total 33.6 52.4 69.9 83.1 

 

The above estimate does not factor in the proposed expansion of the Hazira terminal. 

From the perspective of trigeneration, development of the city gas distribution (CGD) system would be 

the important and critical driver. As of now CGD has been ranked below fertilizers and petrochemical 

category for new connection. However, given the relatively low volume of gas needed for kick starting 

CGD operation, it is expected that cogeneration/trigeneration projects shall get higher priority for gas 

allocation
55

. 

5.2.1 City Gas Distribution 

Presently the following cities are covered by CGD network based on natural gas: 

Table 29: CGD Service Areas
56

 

City/Cities  Service provider  Ownership  

Duliajan, Sibsagar (Assam) Assam Gas Company Government of Assam 

Ankleswar, Bharuch, Surat (Gujarat) Gujarat Gas Company British Gas (Private) 

Vadodara, Ahmadabad (Gujarat) Adani Energy limited Private 

Gandhinagar (Gujarat) GSPC Gas Government of Gujarat 

Mumbai Mahanagar Gas Limited JV (GAIL, British Gas, Maharashtra Government) 

Delhi Indraprastha Gas Limited JV (GAIL, BPCL, ILFS, IDFC, Delhi Government) 

 

A few more cities are serviced using coal and sewer treatment gas. 

Government of India has decided to aggressively pursue expansion of gas network in view of expected 

higher availability of gas from domestic production expansion and LNG import. With the recent discovery 

of natural gas in the KG basin on the eastern offshore of the country, the indigenous production of 

natural gas is set to double with natural gas emerging as an important source of energy. LNG 

infrastructure in the country is also being expanded. Government proposes to develop a blueprint for 

long distance gas high ways leading to natural gas grid. This would facilitate transportation of gas 

across length and breadth of the country
57

. 

                                                           

55
 India Infrastructure research 

56
 Gas in India 2007 

57 Budget document 2009-10 
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These developments are expected to provide the necessary stimulus to the development of distributed 

generation particularly cogeneration and trigeneration. 

 

 

 

5.3 Power Scenario 

Power development in India commenced at the end of the 19th century with the commissioning of 130 

kW generators at Darjeeling (West Bengal) in the year 1897 followed by a steam driven unit of 1000 kW 

at Calcutta in the year 1899. Post independence, state electricity boards were formed in the 1950‟s to 

provide thrust in growing the electricity sector. The total installed capacity which was only 1713 MW in 

1950 has increased to over 132,329 MW as on March, 2007 comprising of 34,654 MW hydro, 86,014 

MW thermal, 3,900 MW nuclear and 7,761 MW from renewable. Additionally, captive capacity (Over 1 

MW sized individual plant) of over 22,335 MW has also been installed consisting of 60 MW hydro, 

11,398 MW steam based, 7,723 MW diesel, 2,976 MW gas based and 178 MW wind power
58

. 

 

Despite this impressive growth, the per capita consumption per year is quite low at 671.89 kWh as on 

March 31, 2007. Even at this low level of consumption, India suffers from perennial shortage of 

electricity in meeting the peak demand and energy. 

  

                                                           

58
 All India Electricity Statistics 2008, CEA 

Infobox: GASNOST! 

 GAIL India Ltd owns about 7000 km of pipelines with capacity of about 142 Million m
3
/day 

 Gujarat State Petroleum Ltd has 1130 km of pipeline network transporting about 12 Million m
3
/day of gas 

 Gas demand in the country is expected to touch 280 Million m3/day by 2012  from 196 Million m
3
/day now 

 Approvals are in place to lay about 5500 km by GAIL and 2800 km by a Reliance Industries subsidiary 

 The new approvals will involve a cost of Rs 50,000 Crore and are in addition to the Rs 30,000 Crore gas 

highways Scheme 

The Hindustan Times, Delhi, June 30, 2009 

Infobox  

Furthermore, the governmentôs proposal to develop a National Gas Grid has also been viewed, by CARE, as a step 

beneficial to the power generation sector, as this would allow for the implementation of gas-based power plants 

throughout the country, based on fuel supplies via the gas grid. 

2009-10 Budget analysis-CARE 
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Table 30: Peak Electricity Demand and Shortfall (2006-07)
10

 
 
 

Region  Demand  

MW 

Met  

MW 

Surplus/Deficit  

+ / - 

MW %  

Northern (Haryana, Himachal Pradesh, Jammu & Kashmir, Punjab, 

Rajasthan, UP, UK, Chandigarh, Delhi) 

31516 26644 -4872 -15.7 

Western (Gujarat, MP, Chattisgarh, Maharashtra, Goa, Daman & 

Diu, Dadra & Nagar Haveli) 

36453 27463 -8990 -24.7 

Southern (AP, Karnataka, Kerala, Taminadu, Puduchery, 

Lakshadweep) 

26176 24350 -1826 -6.98 

Eastern (Bihar, Jharkhand, Orissa, West Bengal, Sikkim, DVC, 

Andaman & Nicobar) 

10491 10058 -433 -4.13 

North Eastern (Assam, Manipur, Meghalaya, Nagaland, Tripura, 

Arunachal Pradesh, Mizoram) 

1477 1166 -311 -21.1 

All India 100715 86818 -13897 -13.8 

 

Several different types of systems have been developed to tackle the shortfall. Some of these are: 

 Power rostering in the rural and semi-urban areas 

 Scheduled and unscheduled load shedding  

 Use of inverter systems 

 Use of diesel generating sets 

 

Consequently to these shortfalls, the electricity market is developing in different ways: Capacity addition 

as per regulated and planned process, capacity addition on merchant basis and entry of the captive 

generators in the broader market to realize higher prices from power sale than by product 

manufacturing.  

 

The following graph shows the hourly averages of Market Clearing Price of power at the Indian Energy 

Exchange (IEX), the first power exchange in India set up in July 2008. 

POWER EXCHANGES CHARGE HIGHER PRICES OF ELECTRICITY IN APRIL ô09 

July 7: The report brought out by the Market Monitoring Cell, under the Central Electricity Regulatory Commission (CERC) 

on the short term transactions of power in the month of April 2009 has revealed that on an average, the two power 

exchanges transacted more expensive electricity than was available with power traders. In fact, the average price of 

electricity transacted through power exchanges was higher than even the highest price charged for Unscheduled 

Interchange (UI) transactions in the nation for the month. 

 The weighted average sale price for the electricity transacted through traders was Rs 7.21. The weighted average 

sale price for the transactions during round the clock (RTC), peak and off-peak periods, was Rs 6.83, Rs 9.05 and 

Rs 8.47, respectively. Minimum and maximum sale price was Rs 1.84 and Rs 13.54, in that order.  

 The minimum, maximum and weighted average price of electricity transacted through power exchanges was Rs 

2.98, Rs 14.90 and Rs 10.10, respectively, for IEX, and Rs 0.00, Rs 14.50 and Rs 10.18, correspondingly, for PXIL. 

 The price of electricity transacted through UI has been computed for the North-East-West (NEW) Grid and Southern 

Region (SR) Grid separately. The average UI price was Rs 5.36 in the NEW Grid and Rs 6.04 in the SR Grid. The 

power deficit is more in the Southern Region, when compared with other regions, therefore, the UI price was higher 

in the SR Grid when compared with the UI price in the NEW Grid. Minimum and maximum price of UI was Rs 0.12 

and Rs 7.35, respectively, in the NEW Grid, and Rs 0.12 and Rs 7.35, respectively, in the SR Grid. 

 Notably, during the month of April 2009, total electricity generation, excluding generation from renewable sources 

and captive power plants, in India was 62486.24 MU. Of the total, 4432.07 MUs (7.09%) were transacted in the 

short-term, 2210.34 MU (3.54%) through bilateral mechanisms (through traders and directly between distribution 

companies), followed by 1815.66 MU (2.91%) through UI and 406.07 MUs (0.65%) through power exchanges. 
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Figure 27: Market Clearing Price for electricity traded at Indian Energy Exchange 

 

 

The Confederation of Indian Industries (CII) has 

prepared a recommendation note, which was 

presented to the Indian Union Minister of Power on 

25
th

 August, 2009 (copy of a news clipping shown 

above). Recommendations include: 

 Policy initiatives for installation of gas 

based CHP system to 

 Improve efficiency of energy usage 

 Meet peak shortage  

 Priority gas allocation for such projects 

 

The relevant parts of the presentation are annexed. 

This development has hugely positive ramification 

on viability and development of trigeneration 

projects as such projects can be easily operated on 

short time basis to cater to the peak demand and 

realize much higher price from sale of electricity 

compared to usual tariff. 
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5.4 Tariff Framework 

The business of power distribution is a state subject and the different state distribution utilities are 

governed by the regulations of the respective State Electricity Regulatory Commissions (SERCs). The 

state distribution licensees approach the SERCs, primarily for the fixation of retail tariff. The different 

consumer categories change from state to state, but the consumers can be broadly categorized as 

Agricultural, Domestic, Non-Domestic/Commercial and Industrial. The tariffs for each of these consumer 

categories are not only different between states, but also for different distribution utilities within a state.  

 

The provisions of Electricity Act 2003 (EA 03), National Electricity Policy (NEP) and National Tariff 

Policy (NTP) prove as guiding principles for the design of tariff.  

 

The SERCs follow the principle that the tariff should “Progressively reflect cost of supply of Electricity” 

and also “reduce the element of cross subsidies” within the time specified in the Tariff Policy. The EA 03 

lays special emphasis on safeguarding consumer‟s interest and also requires that the cost should be 

recovered in a reasonable manner. 

The National Electricity Policy aims at achieving the following objectives: 

 Access to Electricity - Available for all households in the next five years 

 Availability of Power - Demand to be fully met by 2012. Energy and peaking shortages to be 

overcome and adequate spinning reserve to be available. 

 Supply of Reliable and Quality Power of specified standards in an efficient manner and at 

reasonable rates.  

 Per capita availability of electricity to be increased to over 1000 units by 2012. 

 Minimum lifeline consumption of 1 unit/household/day as a merit good by year 2012. 

 Financial Turnaround and Commercial Viability of Electricity Sector. 

 Protection of consumers‟ interests. 

 

According to the National Electricity Policy, “consumers below poverty line who consume below a 

specified level, e.g. 30 units per month, may receive a special support through cross subsidy. Tariffs for 

such designated groups of consumers will be at least 50% of the average cost of supply.”
59

 Similarly the 

domestic and agricultural consumer category are charged with lower tariff and which is made possible 

by the higher tariff paid by the commercial and industrial consumers. According to the National Tariff 

Policy, SERC were to notify roadmap with a target that latest by the end of year 2010-2011 tariffs are 

within ± 20 % of the average cost of supply. The following table shows the prevailing power tariff for the 

major consumer categories under distribution utilities of different states and the disparity among the 

categories. 

                                                           

59
 National Electricity Policy 
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Table 31: Prevailing retail tariff for selected states 

State  Service 

Provider  

Connection Type  Consumer Category  Energy Charges  Demand Charges  

Unit  Value  Unit  Value  

Andhra 

Pradesh 

APCPDCL LT-I Domestic ú /KWh 0.021-0.081  ú/Service /Month 0.369-0.739 

LT-II Non Domestic/ Commercial ú /KWh 0.056-0.091 ú/Month 0.961-2.95 

LT- III A Industry Normal  ú/KWh 0.055  ú/HP/Connected Load 0.547 

Industry Optional  ú/KVA/Month 1.479 

LT - VA Agriculture ú./KWh 0.002-0.029  ú/HP/Year 1.479 

Delhi BRPL LT-I Domestic  ú/KWh 0.036-0.068  ú /KW/Month 0.177 

LT-II Non Domestic/ Commercial  ú/KWh 0.072-0.084  ú/KVA/Month 0.739-2.95 

LT-III Industry  ú/KWh 0.059-0.074  ú/KVA/Month 0.739-2.95 

LT-IV Agriculture ú/KWh 0.022  ú /KW/Month 0.177 

BYPL LT-I Domestic ú/KWh 0.036-0.068  ú/KW/Month 0.177 

LT-II Non Domestic/ Commercial  ú/KWh 0.072-0.084  ú/KVA/Month 0.739-2.95 

LT-III Industry  ú/KWh 0.059-0.074  ú/KVA/Month 0.739-2.95 

LT-IV Agriculture  ú /KWh 0.022  ú/KW/Month 0.177 

NDMC LT-I Domestic ú/KWh 0.018-0.053  ú/KW/Month 0.029 

LT-II Non Domestic/ Commercial  ú/KVAh 0.065-0.073  ú/KW/Month 0.029 

LT-III Industry  ú/KVAh 0.057-0.068  ú/KVA/Month 2.21-2.95 

NDPL LT-I Domestic  ú/KWh 0.036-0.068  ú/KW/Month 0.177 

LT-II Non Domestic/ Commercial  ú/KWh 0.072-0.079  ú/KWh/Month 0.739 

LT-III Industry  ú/KWh 0.073-0.084  ú/KVA/Month 2.21-2.95 

Maharashtra MSEDCL LT-I Domestic  ú/KWh 0.050-0.110  ú/KVA/Month 2.210 
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LT-II Non Domestic/ Commercial  ú/KWh 0.044  ú/Connection/month 2.210 

LT-III Industry  ú/KWh 0.058-0.059  ú/KVA/Month 2.210 

RIL LT-I Domestic  ú/KWh 0.126-0.168  ú/Customer/Month 2.210 

HT-I Industry Non Domestic/ Commercial  ú /KWh 0.116  ú/KVA/Month 2.210 

HT-II Commecial Industry  ú/KWh 0.132  ú/KVA/Month 2.210 

TTPCL LT-II Domestic  ú/KWh 0.062-0.085  ú/KVA/Month 2.210 

LT-III Non Domestic/ Commercial  ú/KWh 0.062  ú/KVA/Month 2.210 

LT-IV Industry  ú/KWh 0.07  ú/KVA/Month 2.210 

Uttar Pradesh STATE 

GOVERNMENT 

DISCOMS 

LT -I Domestic  ú/KWh 0.041  ú/KW/Month 0.517 

LMV-2 Non Domestic/ Commercial  ú/KWh 0.048-0.063  ú/KWh 3.84-4.437 

HV-2 Industry  ú/KVAh 0.045-0.051  ú/KVA 2.352-2.795 

Gujarat UGVCL L.T-I Domestic  ú/KWh 0.039-0.069  ú/Month 0.073-0.665 

LFD-II Non Domestic/ Commercial  ú/KWh 0.053-0.072  ú/Month 0.739-2.958 

LTP-III Industry  ú/KWh 0.059  ú /Month 0.961-3.106 

Torrent Power   Residential General purpose  ú/KWh 0.039-.058  ú/Month 0.073-0.221 

  Commercial General Purpose  ú/KWh 0.053-0.072  ú/Month 0.443-1.109 

  Industrial General Purpose  ú/KWh 0.053-0.072  ú/Month 0.443-1.109 
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5.5 Regulatory Framework 

The basic business model proposed under the scheme includes sale of power and cooling and heating 

energy from the installed cogeneration/trigeneration system. As of now, only power sale is regulated 

whereas there is no separate regulation for businesses of supplying heat energy.  

For gas based systems, the input energy (gas) is subject to regulation by public authorities. The 

regulatory study for this assignment has been carried out to capture both the power and gas sectors. 

5.5.1 Power-Regulatory & Policy Development 

The electricity sector has been a regulated sector in India since 1910 through promulgation of Electricity 

Acts/rules and their amendments. Currently, the power business is governed by the provisions of the 

Indian Electricity Act 2003. 

Following implementation of the Act, a national policy has been announced by the Ministry of Power 

(MoP) in 2005 outlining the policy goals and long term action agenda for development of the sector
60

. 

Recent policy and regulatory developments, which include provisions for facilitating development of 

cogeneration/trigeneration projects are briefly summarized in the following table. 

 

Table 32: Policy and Regulatory Milestones 

Milestone  Important provision  

1993-GOI policy on bagasse Cogeneration Establish methodology for determination of tariff 

1998-Electricity regulatory commission Act Setting up of Central and State Regulatory Commissions 

(CERC, SERC)   

ERCs  empowered to determine tariff 

2001-Energy Conservation Act Bureau of Energy Efficiency (BEE) set up 

Mandated to develop energy efficiency and DSM 

programs including CHP 

2003-Electricity Act Liberalization of the Electricity sector 

Generation including captive generation freed from 

licensing 

Open access 

2005-National Electricity Policy Promoting sale of surplus power from Cogeneration 

plants 

2006-Tariff policy CERC/SERC to promote alternative energy system 

Feed-in tariff for renewable energy 

2006-Integrated Energy policy Promoting energy efficiency and distributed generation 

2008-CERC discussions paper Preferential tariff and open access for renewable energy 

 

Actions required for meeting these policy objectives are being debated across the country amongst 

various section of the population.  

 

Important regulatory issues, which would have direct impact on the development of CHP business, are 

briefly discussed as under.  
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A) REGULATORY ORGANIZAT IONS ï CERC & SERC 

As per the Electricity Act, regulations are carried out at two levels: CERC and State Electricity 

Regulatory Commissions (SERC).  

 CERC is a statutory body constituted under the provision of the erstwhile Electricity Regulatory 

Commissions Act, 1998 and continued under Electricity Act, 2003 (which has since repealed 

inter alia the ERC Act, 1998). The main functions of the CERC are to regulate the tariff of 

generating companies owned or controlled by the Central Government 

 to regulate the tariff of generating companies other than those owned or controlled by the 

Central Government, if such generating companies enter into or otherwise have a composite 

scheme for generation and sale of electricity in more than one State 

 to regulate the inter-State transmission of energy including tariff of the transmission utilities, to 

grant licenses for inter-State transmission and trading and to advise the Central Government in 

formulation of National Electricity Policy and Tariff Policy.  

The concept of SERC as a statutory body responsible for determination of tariff and grant of license at 

intra-State level was envisaged in the erstwhile Regulatory Commissions Act, 1998 and has been 

continued in the Electricity Act, 2003 (which has since repealed inter alia the ERC Act, 1998). Main 

responsibilities of the SERC are  

 to determine the tariff for generation, supply, transmission and wheeling of electricity, whole 

sale, bulk or retail sale within the State 

 to issue licenses for intra-State transmission, distribution and trading 

 to promote co-generation and generation of electricity from renewable sources of energy etc
61

. 

There is also a forum of regulators (FOIR), who meet periodically to review and provide new directions 

for the development of the regulatory process. Forum of regulators has been envisaged as statutory 

body under the Electricity Act, 2003. The forum is consisting of the Chairperson of the Central 

Commission and Chairpersons of State Commission. 

 

B) GENERATION OF ELECTRICITY 

Generation of electricity has been freed from all licensing and approval requirement. It is now possible to 

install a generating plant for captive use or sale of power without seeking regulatory approvals from 

business perspective. 

Current installed generation capacity is about 149,392 MW, over 85% being in the State sector. Close to 

54% of the capacity is based on coal. Gas contributes to about 10.5%
62

. Contribution from the gas 

sector is likely to increase in the next few years due to announcement of new policy and prioritization of 

gas allocation for the existing gas based power plants. 

Information on contribution from distributed generation is not available in the public domain. 

However reports by the Central Electricity Authority (CEA) on the actual generation from the different 

sources include the same from the diesel generating plants. In the period from Apr‟08 to Jan‟09, 3857 

Million kWh was generated from diesel system against 2533 Million kWh in the corresponding period in 

the previous year showing a growth of over 44%.     

Thus, it can be stated that the open policy on generation is already making some impact on the growth 

of distributed generation. 
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Infobox 

Any generating company may establish, operate and maintain a generating station without obtaining a license 

under this Act if it complies with the technical standards relating to connectivity with the grid referred to in clause 

(b) of section 73 (b) specify the technical standards for construction of electrical plants, electric lines and 

connectivity to the grid. 

Every person, who has constructed a captive generating plant and maintains and operates such plant, shall have 

the right to open access for the purposes of carrying electricity from his captive generating plant to the destination 

of his use: Provided that such open access shall be subject to availability of adequate transmission facility and 

such availability of transmission facility shall be determined by the Central Transmission Utility or the State 

Transmission Utility, as the case may be: Provided further that any dispute regarding the availability of 

transmission facility shall be adjudicated upon by the Appropriate Commission.  

Indian Electricity Act 2003-Generation 

 

 

C) TRANSMISSION AND DISTRIBUTION 

The Electricity Act, 2003 envisages competition in transmission and has provisions for grant of 

transmission licenses by the CERC as well as SERCs.  

Certain provisions in the Electricity Act 2003 such as open access to the transmission and distribution 

network, recognition of power trading as a distinct activity, the liberal definition of a captive generating 

plant and provision for supply in rural areas are expected to introduce and encourage competition in the 

electricity sector. It is expected that all the above measures on the generation, transmission and 

distribution front would result in formation of a robust electricity grid in the country. However, major 

problems are being experienced by prospective open access consumers in getting the access to the 

transmission network as required. Investments in augmenting transmission network have not kept pace 

with the same in generation system
63

.  

Prior to implementation of Electricity Act 2003, distribution business was monopoly of the vertically 

integrated State Power Utilities. The Act required unbundling of the utilities into generation, transmission 

and distribution companies. All States were to carry out this reform in a time bound manner. However, 

as on date the position is as under
64

: 

 Integrated State utilities-13 

 Department of State Power Ministry-6 

 Unbundled distribution companies (DISCOMs)-36 

 Privatized Discoms-7 

Further information on the status of reforms may be found in the internet
65

. 

The DISCOM‟s source power from generating companies and supply to the consumers connected to its 

system. Power is purchased by DISCOM‟s under long term power purchase agreement (PPA) from 

generating companies and also under short term purchase from the market to meet contingencies. The 

tariff is usually determined annually as per order from the regulators based on assessment of the annual 

revenue requirement (ARR) by the utilities. 

D) OPEN ACCESS  

Provision has been made in the Act for provision of non-discriminatory open access to a consumer who 

may decide to procure power from sources other than the serving utility in the area. This provision has 

been made to increase competition in the sector. 
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 Denial of open access & its impact on power sector-Independent Power Producers Association of India  
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Infobox  

Where any person, whose premises are situated within the area of supply of a distribution licensee, (not being a 

local authority engaged in the business of distribution of electricity before the appointed date) requires a supply of 

electricity from a generating company or any licensee other than such distribution licensee, such person may, by 

notice, require the distribution licensee for wheeling such electricity in accordance with regulations made by the 

State Commission and the duties of the distribution licensee with respect to such supply shall be of a common carrier 

providing non-discriminatory open access.  

Section 42.3-The Electricity Act, 2003 

The Act has fully empowered the CERC and SERCs to introduce the system in a gradual manner 

starting with consumers having loads of over 5 MW. CERC has issued the order on governing principles 

in 2004.
66

 This covers definition of long and short term open access, schedules, tariffs and various 

charges, metering, grid code and information management system. 

Various SERCs have since then issued open access order for their respective States. Presently, some 

of the States allow open access to consumers having load up to 1 MW. However, most plants in the 

building segments are providing electrical capacities below 1 MW, such as 330 KW for the Tamil Nadu 

House in New Delhi. Exportable surplus from such plants would be of lower magnitude. It is expected 

that the limit will gradually rise. 

This might have positive impact on cogeneration and trigeneration as operators can sell surplus power 

to open access consumers. 

 

 

 

E) SCHEDULING AND LOAD DISPATCH  

Power can be dispatched to the grid under several arrangements like: 

 Sale to the utility/licensee under firm power PPA 

 Sale to utility/licensee under non-firm arrangement 

 Sale through short-term open access 

 Sale through long term open access 

The entire process and flow is supposed to be managed by the State Load Despatch Centers (SLDC) 

for transmission within the State and Regional Load dispatch Centers for inter-state transmission.  

The utilities want to prevent losing business/revenue due to migration of open access consumers and 

which is possible because of the close relations with the SLDCs. It is expectd that, as the power market 

developes, more clarity about currently discussed issues will emerge.
67

  

F) SALE OF POWER A ND PRICE REALIZATION   

Different options exist for the sale of power to a distribution utility as per tariff approved by relevant 

regulatory authority, to a 3
rd

 party using provision of open access. A number of power trading companies 

are operating for facilitating sale through open access. This can be done through both short and long 

term open access.  

Two power exchanges have also come up for trading of power through short term open exchange. 

In case of captive use, the sales revenue from the cogeneration project is governed by several factors 

such as the price of gas, the ratio of heat to power load or the utilization hours. In case of sale of power, 

this would be impacted by the mode of sale. Almost all the States in India are suffering from power 

shortage.  
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Infobox  

Senior officials in the power department revealed that the BSES had a shortfall of nearly 350 MW on Saturday night 

and did not move quickly enough to resolve the issue. ñThe NDPL had a shortfall of 50 MW and bought power at Rs 

11.50 per unit. The BSES too could have availed of this chance but did not do,ò 

Indian Express-29th June, 2009 

This has opened up opportunity for using surplus generation from such projects to realize high revenue 

by short term open exchange. It should be possible to realize revenue of €0.1 to 0.20/kWh by such short 

term sale. The Power Traders/Power Exchange facilitates the selling, transmission and revenue 

collection process. 

Other provision of open access pertains to loading of distribution surcharge called cross subsidy. Many 

of the consumer categories are provided with free/subsidized electricity at different levels by the various 

Provincial Governments. Therefore, utilities are allowed to collect surcharges from commercial and 

industrial consumers including open access consumers to meet the revenue shortfall on account of 

subsidy. The amount of subsidy is approved by the concerned regulatory agency. As per the Act, this 

subsidy was to be gradually reduced over a five year‟s period. In case of sale through open access, it is 

the customer who pays for the cross subsidy and transmission charges. The owner of the 

cogeneration/trigeneration plant is usually paid for the net power at the export terminal. The price 

realization from the market would obviously have relation to the surcharge payable by the buyer. 

The introduction of availability based tariff (ABT), UI rates and Time-of-day (TOD) tariff and metering 

system by regulators and utilities have opened up further opportunities of getting higher rates.  

SUMMARIZING:  

1. The Electricity sector in India is well regulated as per the provisions in the Electricity Act 2003  

2. The regulatory organizations are in place in all the States and these organizations have been 

generally conducting the business of regulations in a highly professional manner 

3. Power generation business is completely deregulated. 

4. Similarly, captive generation business has also been deregulated  

5. Power sale from a generating plant can be done through different routes 

a) Long term tariff agreement with distribution utilities-firm and non-firm power 

b) Market sale through long term open access 

c) Market sale through short term open access 

 

5.5.2 Natural Gas-Policy & Regulatory Development  

While the utilization of natural gas in India began in the early 1960s, the volume of gas utilized increased 

significantly only in the early 1980s after gas became available from early the Western Offshore fields. 

Over the decade of the 1980s, the production of gas increased by 20% annually
68

. The market has 

been undergoing rapid changes with start of supply from the KG Basin and commissioning of LNG 

terminals.  
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The past few years have seen rapid development on all policy and regulatory fronts covering: 

 Institutional framework 

 Legal framework 

 Regulatory framework under Petroleum and Natural Gas Regulatory Board (PNGRB) Act, 2006   

 Regulations for City Gas Distribution 

 Regulations for pipelines 

 Technical and safety standards 

 Safety guidelines for CNG & PNG distribution 

A) INSTITUTIONAL & POLI CY FRAMEWORK 

There are three main players-Ministries of Petroleum & Natural Gas (MoPNG), Petroleum & Natural Gas 

Regulatory Board (PNGRB) and Oil Industry Safety Directorate-dealing with various policy and 

regulatory issues in the sector. Until the enactment of the PNGRB Act and notification of the same in 

October, 2007, MoPNG has been regulating the exploration, development, production, allocation and 

pricing of gas
51

.
 
 

MoPNG presently deals with broader policy aspects including strategic planning, oil security, exploration 

and development and broader policy issues. 

PNGRB has started regulating the downstream segment of the gas industry including the transportation, 

distribution and marketing of gas. 

As per the Constitution, power for major legislative matters vests with the Central Government. Based 

on this, Government of India has been enacting different legislations from time to time dealing with 

exploration, refining, processing, storage and transportation, laying of distribution network, controlling 

the production, supply and distribution, environment management and pricing of products.  

B) REGULATORY DEVELOPME NT 

The gas sector has seen significant transformation since opening up of the sector in 1997.  

Some of the important recent developments include: 

 Award of exploration blocks under international competitive bidding as per New Exploration 

Licensing Policy (NELP) 

 Setting up of Petroleum & Natural Gas Regulatory Board (PNGRB) in 2006 

 Issuance of policy paper on utilization of natural gas (2008) 

 Issuance of pricing directive under the above policy 

 “In order to attract capital to intensify exploration activities, especially in deepwater and frontier 

areas, the Government had announced New Exploration Licensing Policy (NELP). Under the Policy, 

Government offered competitive contract and fiscal terms to the investors. Accordingly, the 

Production Sharing Contracts (PSCs) signed under NELP provide for marketing freedom to the 

Contractor. However, the PSC also provides that the petroleum resources of the country are to be 

utilized in the overall interest of the country. The Pre-NELP PSCs also have the same provisions. 

Keeping in view the scarcity of natural gas as a natural resource, it is in line with the interests of the 

country that natural gas is utilized in the most optimal manner. The Supreme Court of India has 

issued directions from time to time regarding utilization of natural gas, which also need to be taken 

into account while formulating the Policy. Further, the Model Production Sharing Contract (MPSC) 

for NELP-VII provides for Policy for utilization of natural gas amongst different sectors. It has also 

been clearly provided in the MPSC that for the purpose of domestic sale obligation, the Contractor 

shall have the freedom to market natural gas and sell its entitlement as per Government Policy for 

utilization of gas among different sectors”.
69 
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Under this policy, Government has issued orders on: 

 Prioritization of gas allocation for the different consumer categories like fertilizer, power, steel, 

city distribution and others 

 Pricing of gas 

 

C) GAS ALLOCATION PRIOR ITY 

For the existing consumers the priority has been set as follows: 

1. Fertilizers 

2. LPG and Petrochemicals 

3. Power plants 

4. City gas distribution 

5. Refineries 

6. Other industries 

Different rank ordering has been done for greenfield projects: 

7. Fertilizers 

8. LPG & Petrochemicals 

9. City gas distribution 

10. Refineries 

11. Power plants 

 

The large CHP projects will be treated like power plants and the small CHP projects are part of the city 

gas distribution category. 

 

 

 

The situation is likely to remain fluid due to the dynamic nature of development of the gas market and 

production. 

Infobox:  

PROBLEM OF PLENTY: RIL CAN PUMP 42 MMSCMD OF GAS BUT OFFTAKE IS ONLY 28 MMSCMD  

June 8 : Reliance Industries Ltd (RIL) is in a position to pump 42 mmscmd of gas from its D-6 field. The irony is 

that it does not have enough customers to sell the gas to. Against a potential availability of 42 mmscmd, off take as 

of today is a mere 28 mmscmd.  

This is a consequence of government inaction and capacity constraints in gas pipelines. The Empowered Group of 

Ministers (EGOM) had allocated 40 mmscmd of gas on a priority basis but a host of constraints has ensured that the 

gas is not allocated to those who have been prioritized. In this context, the system of evolving a list of fall-back 

customers in case primary customers are not in a position to take gas has not been fully put into place, and this is 

what has caused most of the confusion. 

"There are customers in refineries and steel plants, among others, which require gas. There are also power plants 

too, over an above those who are consuming 18 mmscmd of gas, which require allocations. These have to be 

sorted out for RIL to able to push the full quantum of gas into the market," an RIL source told this website. 

A proposal is now doing the rounds in the petroleum ministry to do away with the EGOM mechanism for allocation 

of gas. "The process is too complicated. Supply priorities cannot be decided quickly as the list has to be approved 

by the administrative ministry and then sent to the petroleum ministry which will then put it up before the EGOM. 

Instead, what the government should do is to provide the list of priority sectors, and given that there that RIL is in 

a position to pump more than what is needed, freedom to chose customers should be left to the petroleum ministry 

to decide in consultation with RIL," a petroleum ministry official told this website.   

Source: India Infrastructure news bulletin 
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The cogeneration/trigeneration market has still not attracted the required attention of the policy makers. 

Sustained campaign by the key stakeholders like vendors and project developers is needed to drive 

home the relative merits of the system and get the policy support.   

Industry lobby for facilitating policy development needs to be strengthened. Amongst current industries, 

who have interest in the development of this market are gas engine makers and vapor absorption chiller 

manufacturers. A few real estate developers and some government agencies have taken interest and 

initiated feasibility studies.  

Only one of the engine vendors – Wartsila India Ltd. - is actively working in the policy domain for 

sensitizing public in general and policy makers to highlight the importance of developing gas based 

distributed generation market.
70

 

Confederation of India Industries (CII) has prepared a presentation for the Ministry of Power 

recommending installation of CHP and Distributed Generation as an integral part of the power capacity 

expansion plan.
71

 

The situation is ripe for engine vendors and VAM chiller manufacturers to form a trade association and 

actively participate in the policy arena for development of the cogeneration/trigeneration market. 

D) GAS PRICING 

Until 1986, the two national exploration companies - Oil and Natural Gas Corporation (ONGC) and Oil 

India Limited (OIL) - set the price of natural gas. In 1987, Government of India announced an 

administered pricing mechanism (APM) based on cost plus basis taking 15% return on investment. This 

system continues even today for almost 50% of the gas sold in the market known as APM gas. As per 

the policy guidelines, the APM was to be gradually made more market driven linked to a specified fuel 

basket. However, this linkage goal was not achieved because of the artificial low consumer price ceiling 

set by the Government. 

In the current scenario, about 57% of the CGD gas is covered from APM gas. Balance gas is sourced by 

the CGD players from the market place.  

The prices of gas being sold by private and joint venture sellers are increasingly moving towards full 

international price parity. Price trend of market gas in the past few years is shown in the following table. 

Table 33: Price Trend – Market Gas (€/10
6
 kJ)  

Year  Panna Mukta Ta pti (PMT)  Others  

2004 1.45/2.13 2.38 

2005 2.64 2.52/3.05 

2006 2.79/3.25 2.52/3.05 

2007 2.79/3.25 2.52/3.05 

July 2008 2.79/3.25 2.52/3.73 

 

Recently, there has been intensive debate and public discussions on principles for pricing of Reliance 

KG Basin gas. The landfall price was finally decided at 2.88
 
€/10

6
 kJ ($4.2/mmBTU) at the intervention 

of the Government. 

The following figure shows the prevailing price in the last quarter of 2008 in some of the neighboring 

countries. 

Figure 28: Prevailing Price in Neighboring Countries72   
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Based on the above analysis, delivered gas price at the farthest point has been estimated under 

different scenarios as shown below: 

 

Table 34: Price of Gas73   

Particulars  Unit  Projection # 1*  Projection #2**  Projection # 3***  

Price at Landfall ú/106 kJ 2.88 3.77 - 

Cost of 

transportation  

ú/106 kJ 0.86@ 0.86@ - 

Delivered Price  ú/106 kJ 3.73 4.62 - 

ú/m3 0.09 0.11 8.38  for demand > 

2100 m3/day 

14.27 for demand < 

2100 m3/day 

*      ñKG Supply Beginsò, Powerline, May 2009  

**    ñFavorable Economicsò, Powerline, May 2009 

***  Figures from TN House building procuring gas from IGL  

@    0.21 for first zone- distance less than 300 km and 0.86 beyond as per PNG regulatory Board, Powerline, May 

2009 
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6. Market Assessment – Commercial Sector 

6.1 Methodology  

With a view to carry out the potential assessment for cogeneration/trigeneration, the following 

methodology has been used: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2 Potential Assessment without Constraints  

6.2.1 Assessment of Space and Space Growth  

The projections for the space and space growth in the sectoral segment were discussed in detail in 

Chapter 4 of this report. In summary, the following estimates of quantity will be used for the potential 

assessment.  

  

The tasks involved in this analysis  

 Assessment of space & space growth   

 Estimation of cooling demand   

 Estimation of electrical base load demand   

 Estimation of heat to power ratio based on the above 

 Apply the ñMW Approachò and the ñTR Approachò to assess the market size 

without any constraint   

The tasks involved in this analysis are 

 Cooling market analysis  

 Building cooling and power load characteristics  

 Power sale opportunity  

 Capacity utilization factor 

 

 

Estimation of 

cogeneration/trigeneration 

potential without any 

constraint  

  

 

 

Assessment of market 

attractiveness 

Develop an overview for  

 Identification of regional and sectoral clusters with high trigeneration 

business potential 

 

Market prioritization 
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Table 35: Summary of Space Estimate 

Segment  Space Projections for Potential Estimate  

Private Commercial Office  39.04 Million m2 in 2011 

Government Office  1.24 Million m2 in 2008  

Organized Retail  12.24 Million m2 in 2010 

Hotels  117,117 Rooms in 2011; Further disaggregated by Star Rating (3, 4 and 5 

Star) and Location  

Private Hospitals  387,639 Beds in Private Hospitals; of which  

 232,58  are in hospitals > 100 beds  

 38,764 are in hospitals having 30-100 beds 

 325617 are in small hospitals 

Urban Government Hospital 482,522 Beds in Government Hospitals out of which 328, 491 in urban 

locations have been considered  

Airport 7.25 Million m2 by 2015 

 

6.2.2 Estimate of Heating, Ventilation and Air Conditioning Demand  

The basis for estimate of HVAC demand for each market segment is as follows: 

Table 36: Basis for Estimation of HVAC Demand 

Segment Basis Reference 

Private Commercial 

Office  

0.14 kW (0.04 TR)/m2 Normative data for centrally air 

conditioned multi-stories offices as 

per www.energymanagertraining.com 

Government Office  Same as above Same as above 

Organized Retail  0.16 kW (0.045 TR)/m2 DSCLES Energy Audits & case study 

from vendors; 5 samples  

Hotels  For  4 & 5 Star Hotels 

 In Composite and Hot & Dry Zone -8.79 

kW (2.5 TR)/Room 

 In Warm and Humid Zone ï 7.03 kW (2 

TR)/Room 

 Othersï4.57 kW (1.3 TR)/ Room 

For 3 Star Hotels 

 3.52 kW (1.0 TR)/ Room 

DSCLES Energy Audits; 25 Samples 

covering 4 climatic zones  

Private Hospitals  Private Hospitals  

 3.87 kW (1.10 TR)/Bed (for 30 -100 beds 

hospital  

 8.16 kW (2.32 TR)/Bed (for greater than 

100 beds hospital) 

DSCLES Energy Audit; 5 samples 

covering 3 climatic zones 

Urban Government 

Hospitals 

0.6765 kW (0.1924 TR)/Bed Energy Efficiency in Hospitals ï Best 

Practice Guide, USAID 

Airport 0.071 TR/m2 DSCLES Energy Audit 

 

6.2.3 Estimate of Base Electrical Load  

Base electrical load is the total electrical load (kW) of the facility excluding the cooling load in 

kW. The total electrical load was determined from multiple sources as per the table below. 

The total cooling load estimated for the segment was determined using the energy efficiency 

ratio of 2.34 (1.5 kW/TR) for urban government hospitals and 5.02 (0.7 kW/TR) for the rest.  
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Table 37: Basis for Estimation of Base Electrical Load  

Segment  Basis  Reference  

Private Commercial 

Office  

As per the Specific Energy Consumption Norms for 

Office Buildings having more than 50% air conditioned 

space corresponding to 1 Star Rated Buildings   

 Composite : 177 kWh/m2  

 Warm and Humid : 187.5 kWh/m2 

 Hot and Dry : 167.5 kWh/m2 

Considering 9 hours of operation a day, 5 days of 

operation a week & 52 weeks of operation a year, the 

specific power consumption (kW/m2) has been 

computed as 

 Composite : 0.076 kW/m2  

 Warm and Humid : 0.08 kW/m2 

 Hot and Dry : 0.072 kW/m2 

Scheme for Star Rating of 

Office Buildings, Bureau of 

Energy Efficiency; February 

2009 

Government Office  Same as above Same as above 

Organized Retail  Based on actual information pertaining to 

corresponding samples referred to in Table 36.   

DSCLES Database 

Hotels  Based on actual information pertaining to 

corresponding samples referred to in Table 36. 

Specific Power Consumption (kW/ Room) is as follows  

 9.41 kW/Room (for 4 star and above and 

for composite, hot & dry climatic zones) 

 3.5 (for 4 star and above and for warm & 

humid climatic zones) 

 6.15 (for 4 star and above and for 

temperate climatic zone)  

 3.5 (for 3 star hotels in all climatic zones) 

DSCLES Database 

Private Hospitals  Based on actual information pertaining to 

corresponding samples referred to in Table 36. 

Specific power consumption   

DSCLES Database 

 

Urban Government 

Hospitals  

Derived from specific energy consumption data 

(kWh/bed/year) assuming 24 hours operation for 365 

days per year  

Energy Efficiency in Hospitals 

ï Best Practice Guide, USAID   

Airport  Based on actual information pertaining to 

corresponding samples referred to in Table 36. 

Specific power consumption   

DSCLES Database 

 

 

6.2.4 Estimate of Heat to Power Ratio   

The ratio of HVAC load in TR to the base load in kW has been calculated to arrive at the heat to power 

ratio of each of the individual segment.  

 

6.2.5 Estimate of Unconstrained Potential  

After determining the HVAC load in TR and base load in kW for each segment, configuring of the co-

generation plant can be done under two different criteria; the MW approach & the TR approach. 

 MW approach: Electrical load met from the GE based system with matching co-generated 

chilling from VAM and balance TR load met by compression based system-export of power 

only during surplus  

 TR approach: Chilling load fully met from VAM - Extra electrical power generated is exported. 
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Table 38: Overall Market Size in Various Scenarios
74

  

Segment  Space Estimate  HVAC Index  HVAC 

Market Size 

(kW)  

MW 

Approach  

TR 

Approach  
Unit  Value  Unit  Value  

Private Office (a) m2    38,040,000  kW/m² 0.14 5,349,946  2510 5072 

Government Office (a) m2 1,238,255  kW/m² 0.14 174,148  79 165 

Retail(b) m2 12,238,117  kW/m² 0.16 1,980,181  755 1877 

Hotel 5 Star (b) Rooms 57,444  kW/Room 7.03-8.79 413,320  359 392 

Hotel 4 Star (b) Rooms 33,259  kW/Room 7.03-8.79 236,037  209 224 

Hotel 3 Star  (b) Rooms 26,414  kW/Room 3.52 92,872  162 88 

Private Hospital (b) Beds 387,639  kW/Bed        

< 30 beds Beds 325,617  kW/Bed not 

considered 

     

30-100 beds Beds 38,764  kW/Bed 4.04 156,734  56 149 

> 100 beds Beds 23,258  kW/Bed 8.15 189,482  65 180 

Urban Government Hospital 

(b) 

Beds 328,491  kW/Bed 0.68 222,088  149 211 

Airport (b) m2 7,246,437  kW/m² 0.25 1,809,436  1698 1715 

Co-generation Market Size         10,624,243 6,042 10,072 

 

The MW Approach obviously provides better system efficiency at lower investment cost 

and is therefore likely to be economically  more attractive. However , in the TR approach the 

MW capacity is far in excess of power requirement of the segment. The surplus power can 

be exported without difficulty because of prevailing supply deficit. At the current gas and 

power prices, this option can become financially more attractive.  

The present installed capacity in India is about 148000 MW. The potential as worked out 

above therefore represents 4-7% of the total installed capacity. This seems to be in line 

with the international scenario as can be seen from the following table:  

 

Table 39: Penetration of Gas Based Cogeneration – International Position
75

  

 U.S. U.K. France Germany Italy Nether-
lands 

Denmark Japan 

Natural gas 
cogeneration (GW) 

18,96 3,21 0,67 10,31 3,48 5,93 2,14 2,42 

Total generation 
(GW) 

863,91 78,33 115,16 120,86 70,39 21,05 11,82 266,13 

Proportion (%) 2.2 4.1 0.6 8.5 4.9 28.2 18.1 0.9 

 

  

                                                           

74
 (a) Assessment of Refrigeration and AC; UNEP 2006 (b) DSCLES studies 

75
 Alleviating environment impact by networking natural gas fuelled Cogeneration systems;  Hiroshi Ozaki, Akio Ukai, 

Toshinori Shimamura and Satoshi Yoshida, The Japan Gas Association 
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6.3 Assessment of Market Attractiveness  

DSCLES has carried out feasibility studies for four different kinds of commercial facilities as follows: 

1) Integrated residential and commercial complex in Bangalore  

2) State Government Guest House in New Delhi (Tamil Nadu house) 

3) Government office complex in Gujarat  

4) Commercial business district in New Delhi  

The second project is a trigeneration project, whereas others are cogeneration. All the projects have 

been found financially attractive with internal rates of return (IRR) ranging from 12-24% depending on 

the gas price, load mix and power export revenue. With Carbon benefits the project attractiveness can 

further improve.  

6.4 Approach for Market Prioritization  

The following criterions were analyzed for the development of market attractiveness  

 Based on cooling market analysis  

 Building cooling and power load characteristics  

 Tariff perspective 

 Power Sale Opportunity 

 Gas Availability  

6.4.1 Prioritization from Cooling Market Analysis  

As per the HVAC market analysis in Chapter 3 the total capacity of TRs sold in India in 2007 was 13.01 

Million kW (3.7 Million TR); of which 14% is in the domestic sector.   

The above analysis projects the market capacity as 5.63 Million kW (1.6 Million TR) (not including stand-

by).   

For the sake of prioritization, the above two analyses have been used for drawing the following 

conclusions:  

 Central chiller based units account for 17% of the total TR; which can be an immediate target 

market subject to other constraints discussed in the following sections  

 Ductable split/packaged based segments accounting for 12%; can be a market that can be 

targeted in the short term of 1-3 years. This may include some of the segments using unitary 

systems  

 The final segment to be targeted is the segments using unitary systems  

6.4.2 Based on Load Characterization  

The two most critical parameters that determine the financial attractiveness of trigeneration are  

 The load profile in terms of TR per kW  

 The number of hours of use of the building 

 

The simulation of change in the electrical peak load of a facility before and after the implementation of a 

trigeneration project depends on the TR/kW ratio of the facility as shown in the graph below: 
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Figure 29: Impact of TR/kW on peak demand reduction post trigeneration  

 

It can be understood that the impact of the change in a shop, which has a TR/kW ratio of 0.69 is lower 

than a hotel, which has a TR/kW ratio of 1.29. 

 

The simulation of change in the annual electricity consumption of a facility before and after the 

implementation of a trigeneration project depends on the TR/kW ratio & operating hours of the facility is 

as shown in the graph below: 

 

Figure 30: Impact of TR/kW on electricity generation reduction post trigeneration   

 

It can be understood that the impact of the change in an office, which has average annual operating 

hours of 3744 is lower than a hotel, which has an annual operating hours of 7920.  

Thus the importance of the TR/kW ratio and annual operating hours of a facility can be understood with 

respect to the impact of installation of a trigeneration system for the facility. 

 

6.4.3 Tariff Perspective – Trigeneration Market Development 

The viability of trigeneration projects would depend upon substitution cost of grid power used in the 

captive facility and sale of surplus power to the grid. The revenue realization from sale of power can be 

assumed to be impacted by the prevalent power tariff in the State/Utility area, where such plants are 

installed. The buildings like offices, hospitals, hotels etc. fall under the category of commercial 

consumers. The commercial tariff can therefore be considered for determination of sale tariff of power 
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from the trigeneration plant. The financial attractiveness of the project would be higher in areas where 

commercial tariff is high. 

The business of power distribution is a state subject and until recently power distribution business was a 

State monopoly. Even now except for three states (Orissa, Delhi and Maharashtra), the distribution 

licensees in other States are still government owned.  

The following table shows the prevalent commercial tariff in the areas, which have been considered for 

market assessment for gas based trigeneration projects. 

 

Table 40: Tariff for Commercial Consumers in the state of Delhi  

State  Utility 76  Non Domestic Low Tension  Mixed Load High 

Tension  

<10 kW  10 -100 kW  >100 kW  

Fixed 

Charges 

(ú/kW/ 

month) 

Energy 

Charges 

(ú/kWh) 

Fixed 

Charges 

(ú/kW/ 

month) 

Energy 

Charges 

(ú/ kWh) 

Fixed 

Charges 

(ú/kW/ 

month) 

Energy 

Charges 

(ú/ kWh) 

(Under the State Government) 

Delhi BYPL* 0.74 0.0799 0.74 0.0728 2.96 0.0842 

NDPL*      0.74 0.0799 0.74 0.0728 2.96 0.0842 

BRPL* 0.74 0.0799 0.74 0.0728 2.96 0.0842 

(Areas under the Central Government) 

Delhi Utility - 

NDMC 

< 5 kW (1 Phase)  > 5 kW (3 Phase)  > 100 kW  

0.03 0.0651 0.03 0.0740 2.96 0.0688 

 

  

                                                           

76
 * Private utilities  
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Table 41: Tariff for Commercial Consumers in the state of Gujarat 

State  Utility  Fixed Charge (ú/month) Energy Charge (ú/kWh) 

<2 kW  2-4 kW  4-6 kW  >6 kW  0-50 

units  

next 

100 

units  

next 

150 

units  

remaini

ng 

units/ 

month  

(Areas under UGVCL ) 

Gujarat UGVCL 0.74 1.48 2.22 2.96 0.0533 0.0621 0.071

0 

0.0725 

(Areas under Torrent) 

  1 Phase  3 Phase  First 

50 

units  

next 150 units  remaini

ng 

units/ 

month  

Gujarat Torrent* 0.44 1.11 0.0533 0.0584 0.0725 

 

Table 42: Tariff for Commercial Consumers in the state of Andhra Pradesh 

State  Utility  Fixed Charges  

(ú/ month) 

Energy Charge (ú/kWh) 

1 Phase  3 Phase  0-50 units  > 50 units  

Andhra Pradesh APCPDCL 0.96 2.96 0.0570 0.0917 

 

Table 43: Tariff for Commercial Consumers in the state of Maharashtra 

State  Utility  Fixed Charge for connected load  Energy Charge for connected load  

0-20 kW 

(ú/ 

month) 

20-50 kW 

(ú/kVA/ 

month) 

above 50 kW 

(ú/kVA/ 

month) 

0-20 kW 

(Paisa/ 

kWh) 

20-50 kW 

(ú/ kWh) 

above 50 

kW (ú/ 

kWh) 

Maharashtra Tata 

Power 

Company* 

2.22 2.22 2.22 0.0570 0.0636 0.0688 

Reliance* 

Infra 

2.96 2.22 2.22 0.1176 0.1516 0.1612 

*Private utilities 

 

Thus, it is evident that plants newly installed in the areas served by Reliance Infra (in Mumbai) offer best 

business opportunities followed by Andhra Pradesh and Delhi. For other regions overall tariff is in 

excess of €0.074/kWh. From the financial analysis carried out later in this report it emerges that projects 

in all regions would offer attractive investment opportunities as long as the gas price does increase 

significantly. 
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Infobox  

Northern Region : Against a peak demand of 35,069 MW, 30,023 MW was available in this region, implying a 

shortfall of 5046 MW. A deficit of 4370 MW was observed for the off-peak hours, with the requirement pegged at 

32,597 MW, against a supply of 28,227 MW. The average frequency of the power current supplied to the Northern 

Region stood at 49.82 Hz during peak hours, and 49.87 Hz during off-peak hours. The Northern Region states, 

cumulatively, drew 369.3 MU of electricity from the grid, against the scheduled 323.9 MU, and faced a cumulative 

shortage of 110.0 MU in supplies. The state of Uttar Pradesh continued to face the worst supply deficit (49.3 MU), 

while three states, namely Delhi, Chandigarh and Jammu & Kashmir, did not face any shortage in electricity supply. 

Western Region **: This region witnessed a peak deficit of 4115 MW, with an availability of 29,148 MW, against a 

demand for 33,263 MW. The average frequency of the current supplied to the Western region stood at 49.65 Hz. The 

Western region states drew a total of 171.95 MU of electricity from the grid against the schedule of 180.40 MU. The 

total power requirement of the states, in this region, was observed to be 693.31 MU, while 641.42 MU was actually 

available, resulting in a cumulative shortage of 51.89 MU. The state of Madhya Pradesh faced the worst supply deficit 

in the region, with a shortfall of 19.98 MU, while Goa witnessed a minimal shortfall of 0.14 MU. 

Southern Region : Compared to a peak demand of 25,588 MW, a total of 23,291 MW of power was available for this 

region, resulting in a shortfall of 2297 MW. A deficit of 311 MW was observed for the off-peak hours, with the 

requirement at 20,058 MW, against the supply of 19,747 MW. The average frequency of the current supplied to the 

Southern region stood at 49.98 Hz during peak hours, and 50.11 Hz during off peak hours. The Southern region 

states drew a total of 108.28 MU of electricity from the regional grid, against the schedule of 101.73 MU. The region 

faced a cumulative shortage of 38.23 MU. The state of Karnataka faced the worst supply deficit (24.06 MU), while 

Kerala did not face any shortfall in the electricity supply. 

North-eastern Region***: A deficit of 273 MW was observed for the off-peak hours, with the requirement at 1191 

MW, against a supply of 913 MW. The average frequency of the power current supplied to the region stood at 49.82 

Hz during off-peak hours.  

*Eastern region data not available   

**Off-peak data unavailable  

***Off-peak hours taken as 0800 instead of 0300, other data unavailable 

Energylineindia.com Aug 31, 2009 

6.4.4 Based on Power Sale Opportunity  

Power sale opportunity will be determined considering the present shortages in the state and policy 

framework on open access. Almost the entire country has been facing both peak and energy shortages 

in various degrees. 

 

 

The amount of shortage varies every day depending upon the weather conditions and rain fall. As an 

example: Delhi has been facing serious shortages due to prevailing hot conditions. But due to heavy 

rains on 30
th

 August, 2009 demand dropped sharply. Even then, the northern region faced largest 

shortage due to heavy drawl by agricultural consumers in some states. Western India also suffers 

perennial shortage as would be seen from the prevailing lowest frequency level at 49.65 Hz. 

Comparatively, the southern region had more stable grid at 49.98 Hz. This has been the general trend 

over the past few years. 

From the trigeneration perspective, the western region followed by the Northern region offer attractive 

market potentials considering the prevailing high shortages. 
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SUMMARIZING:  

 

In summary, the scoring points for evaluating the market attractiveness was as follows. 

 

Figure 31: Methodology for calculation of market attractiveness 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The figures for the IRR of the projects and operating hours per annum for each of the building were 

normalized to a score of a maximum of 10.  

 

The score for financial attractiveness was given a weight of 60% and the annual operating hours was 

given a weight of 40%, to arrive at the final score for the market attractiveness.  

 

 

  

The following factors were considered while calculating the Project IRR for each building 

category 

1. Existing tariff of €. 0.089 per kWh 

2. Tariff for sale of surplus power to grid € 0.074 per kWh 

3. Average heat to power ratio of the building category 

4. Capacity utilization was considered constant for all building category 

5. Price of gas at € 0.18 per m
3
 

6. Operating hours of cogeneration/trigeneration plant per annum as 8000 hrs 

7. Weather conditions of Delhi (Composite Climatic Zone) for all building categories 

 

 

Annual 

Operating 

Hours 

(Weightage: 

       40%) 

The following figures were considered for annual operating Hours for each building category 

1. Private Office / Government Office: 2340 Hrs/a 

2. Retail: 5040 Hrs/a 

3. Hotel: 8760 Hrs/a 

4. Hospital: 8760 Hrs/a 

5. Airport: 8760 Hrs/a 

Financial 

Attractiveness 

(Weightage: 

60%) 
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6.4.5 Gas Availability  

In addition to chapter 5.2 the outlook for gas availability as per a gas availability presentation by the 

GAIL is as follows:  

 

Figure 32: Gas Grid in India
77

  

 

The cogeneration/trigeneration potential for each building segment has been estimated at a city level 

except for the hospital and airport segment.  

The information on gas grid and city gas distribution were mapped with the above determined city level 

potential, to assess the trigeneration potential for regions where gas is available now and for regions 

where gas would be available in the near future. The segregation of potential in the hospital and airport 

segments was done based on the ratio as the hotel segment and based on the tier level information 

available respectively. 

 

                                                           

77
 City Gas Distribution in India 
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6.5 Market Prioritization Matrix  

From the above mentioned analyses, the market attractiveness was calculated for all the building 

categories. The following chart shows the market attractiveness on the Y axis and the financial 

attractiveness on the X axis. It considers the present availability of gas and the other for present as well 

proposed combined. 

 

Figure 33: Cogeneration/ Trigeneration Target Markets: In Existing Gas Grid Areas   
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Figure 34: Cogeneration/ Trigeneration Target Markets: In Existing & Proposed Gas Grid Areas 

 

 

The above charts show that the hotel and airport segments prove to be the most attractive. Even though 

the office segment is the largest in terms of market size, the financial attractiveness is less primarily due 

to lower usage hours of the cooling systems. The office and retail segment can find 

cogeneration/trigeneration application through the district cooling route by forming a group and projects 

could thus be developed according to the geographic proximity on case to case basis. The hospital 

segment, though quite attractive financially and market-wise, is a relatively small market segment in 

terms of size compared to the other segments. This can grow in future with increased urbanization and 

as more and more specialty hospitals are set up all over the country. 

 

6.5.1 Typical Trigeneration Unit Sizes 

The information on typical space of the various segments was collected to assess the unit project level 

potential. The following graphs show the size of typical trigeneration unit sizes for projects in the seven 

major cities: 
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Figure 35: Typical unit sizes for trigeneration projects 

 

 

Due to the fact that near-term trigeneration units are commonly used as an alternative to VAM in the 

next years the technical limitation for the lowest size of trigeneration project in India is defined by the 

lowest size of VAM machine available in the Indian market. As a result, since the lowest size of VAM 

available in India is 175.8 kW (50 TR), the lowest size of trigeneration project (in terms of gas engine 

size) based on gas engine and heat recovery VAM is around 200 kW. The following table shows 

estimations of potential trigeneration projects in the hotel and hospital sector categorized under project 

sizes  

 Between 200 kW and 1 MW  

 larger than 1 MW 

Typical unit size in MW for Kolkata

1.2

2.0

0.6
0.4

0.2

1.8

Private Office Retail Hotel 5 Star & above

Hotel 4 Star Hotel 3 Star & below Pvt hospital (> 100 beds)

Typical unit size in MW for NCR

1.7

3.7

2.6

0.6

0.2

2.7

Private Office Retail Hotel 5 Star & above

Hotel 4 Star Hotel 3 Star & below Pvt hospital (> 100 beds)

Typical unit size in MW for Mumbai

2.1

0.9
1.2

0.4

0.7

1.6

Private Office Retail Hotel 5 Star & above

Hotel 4 Star Hotel 3 Star & below Pvt hospital (> 100 beds)

Typical unit size in MW for Pune

1.3

0.60.3
0.3

1.2

Retail Hotel 5 Star & above Hotel 4 Star

Hotel 3 Star & below Pvt hospital (> 100 beds)

Typical unit size in MW for Chennai

2.0

0.8
0.7

0.6

0.5

1.8

Private Office Retail Hotel 5 Star & above

Hotel 4 Star Hotel 3 Star & below Pvt hospital (> 100 beds)

Typical unit size in MW for Hyderabad

0.7

2.1

1.9

1.5

0.4

0.9

Private Office Retail Hotel 5 Star & above

Hotel 4 Star Hotel 3 Star & below Pvt hospital (> 100 beds)

Typical unit size in MW for Bangaluru

2.8

5.3

0.9

0.5
0.4 0.6

Private Office Retail Hotel 5 Star & above
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Table 44: number of potential trigeneration projects in the hotel and hospital sector 

Region/ City  Hotels  Hospitals  

>200 kW & <1MW  >1MW  >200 kW 

& <1MW  

>1MW  

5 star & 

above  

4 star  3 star 

& 

below  

5 star & 

above  

4 star  3 star & 

below  

Bangaluru  8 4 8 0 0 0 5 7 

Delhi/NCR  8 11 5 19 0 0 34 3 

Mumbai  10 11 7 7 0 2 6 2 

Chennai  9 6 5 0 0 0 6 5 

Hyderabad  4 2 5 1 1 0 5 6 

Kolkata  6 5 4 0 0 0 7 3 

Pune  5 3 3 0 0 0 7 2 

Total  50  42  37  27  1 2 70  28  

 

The above market assessment revealed that there are between 160 and 100 potential trigeneration 

projects in the hotel and hospital sector in seven big cities in India. However, referring to an average 

project size of more than 20 MW, the earlier mentioned airport sector would be the ideal target market 

for a trigeneration project. 
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7.  Business Development Strategy  
 

The project strategies have been analysed considering regulatory perspectives, investment models and 

market players and government regulations covering foreign companies. 

7.1 Regulatory Perspectives 

The trigeneration projects can be set up under three different models: 

 Dedicated captive plant  

 Group/district CHP 

 Independent power project (IPP) 

The main regulatory issues governing the different models are briefly summarized as under. 

Almost all the currently installed plants fall into the captive category. Most of these plants operate for 

meeting internal demand. Some of these plants do take benefit of higher realization by selling power 

through trade under open access. 

 

Table 45: Main activities important from power sector regulatory perspective 

S. 

No 

Main 

Activities 

Regulatory 

Intervention

/ Approval 

Required 

Basis Applicability 

1.  Installation 

of a power 

generation 

plant 

No Section 7 of Electricity Act 2003: Any generating company may 

establish, operate and maintain a generating station without 

obtaining a licence under this Act if it complies with the technical 

standards relating to connectivity with the grid referred to in clause 

(b) of section 73. 

All categories 

2.  Sale of 

surplus 

power to 

local utility 

Yes  Tariff approval would be required as per section 62 of the Act: 

The Appropriate Commission shall determine the tariff in 

accordance with provisions of this Act for  

a. supply of electricity by a generating company to a 

distribution licensee: Provided that the Appropriate 

Commission may, in case of shortage of supply of 

electricity, fix the minimum and maximum ceiling of tariff for 

sale or purchase of electricity in pursuance of an 

agreement, entered into between a generating company 

and a licensee or between licensees, for a period not 

exceeding one year to ensure reasonable prices of 

electricity;  

b. transmission of electricity ;  

c. wheeling of electricity;  

d. retail sale of electricity. Provided that in case of distribution 

of electricity in the same area by two or more distribution 

licensees, the Appropriate Commission may, for promoting 

competition among distribution licensees, fix only maximum 

ceiling of tariff for retail sale of electricity. 

Mainly for IPPs 

3.  Sale of 

power to 

third party 

consumers 

Yes As per Act, no permission is necessary for third party sale, which is 

covered under section 42 as follows: 

The State Commission shall introduce open access in such phases 

and subject to such conditions, (including the cross subsidies, and 

other operational constraints) as may be specified within one year 

of the appointed date by it and in specifying the extent of open 

access in successive phases and in determining the charges for 

wheeling, it shall have due regard to all relevant factors including 

such cross subsidies, and other operational constraints: Provided 

that such open access may be allowed before the cross subsidies 

are eliminated on payment of a surcharge in addition to the charges 

Mainly for 

Captive and 

group captive 

plants 
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for wheeling as may be determined by the State Commission : 

Provided further that such surcharge shall be utilised to meet the 

requirements of current level of cross subsidy within the area of 

supply of the distribution licensee : Provided also that such 

surcharge and cross subsidies shall be progressively reduced and 

eliminated in the manner as may be specified by the State 

Commission: Provided also that such surcharge shall not be 

leviable in case open access is provided to a person who has 

established a captive generating plant for carrying the electricity to 

the destination of his own use.  

However, in practice difficulties are being faced in obtaining free 

open access either due to genuine technical difficulty on account of 

grid congestion or hurdles put up by the utilities on different pretexts 

with a view not to lose the highest paying consumers. This issue is 

currently being debated at various levels and regulators are working 

on how to effectively implement this provision of the Act.  

While planning for the trigeneration projects, where power sale is 

envisaged either to the utility or third party consumers, it would be 

desirable to take regulatory approvals for the tariff for sale to the 

utility. 

4.  Sale by 

trade / 

power 

exchange 

Yes Sale through trade is similar to third party sale except that traders 

arrange for the third party consumers and open access. The 

ultimate consumer pays for the open access charges including 

cross subsidy. 

Such sale can be done through short term and long term open 

access and tariff realization is influenced by the prevailing market 

rate for the time block-high during the peak load hours and 

moderate for base load and low for non-peak hours. 

Tariff is also impacted by the unscheduled interchange rate (UI) 

linked to the grid frequency. 

As above 

5.  Tariff 

realization 

Yes  Provision under section 42 

Where the State Commission permits a consumer or class of 

consumers to receive supply of electricity from a person other than 

the distribution licensee of his area of supply, such consumer shall 

be liable to pay an additional surcharge on the charges of wheeling, 

as may be specified by the State Commission, to meet the fixed 

cost of such distribution licensee arising out of his obligation to 

supply.  

However, for short term open access, rate is determined by the UI 

rate. 

IPP s require 

long term PPA 

without which it 

becomes 

difficult to 

achieve 

financial 

closure. 

6.  Sale of 

chilled 

water for 

aircondi-

tioning 

application 

to local 

consumers  

Not 

covered 

under 

any Act  

  

7.  Investment 

options 

Yes The Act has defined investment criteria for plants under 

captive/group captive categories as under: 

a. Minimum equity of stake by the captive consumers is 

26% of total equity 

b. Minimum aggregate consumption of 51% of the overall 

power generation by the equity holders 

Only for captive 

plants 
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7.2 Investment Options & Issues 

 

The projects can be developed under the following different investment models 

1) Captive/group captive - In this case the plant is mainly set up for captive consumption with equity 

funding by the consumers and debt funding on the basis of collaterals from the captive consumers 

2) IPP - By independent developers on traditional project financing mode 

3) Distribution franchisee - Under Section 14 of Electricity Act 2003: No person shall transmit, 

distribute or undertake trading in electricity …. Provided also that in a case where a distribution 

licensee proposes to undertake distribution of electricity for a specified area within his area of 

supply through another person, that person shall not be required to obtain any separate licence 

from the concerned State Commission and such distribution licensee shall be responsible for 

distribution of electricity in his area of supply 

4) Energy Services Company (ESCO) - Model can be developed hybridising the concepts of captive 

and franchisee. The tariff would be fixed for per unit sale of electricity & chilling/heating load met 

separately. These rates may remain linked to the gas price. 

 

The pros and cons of the different arrangement are briefly summarised in the following table. 

Table 46: Project Implementation Strategies 

Sl 

No 

Model  Pros  and  C ons  

Regulatory perspective  Business perspective  

1 Captive All necessary processes are in place Predictable cash flow and profitability 

Organising equity contribution under group 

captive category may cause problem resulting in 

delay in project execution 

2 IPP All necessary processes are in place Likely lower return as tariff would be determined 

as per the set principle by the regulators 

3 Franchisee Basic model has been recommended to 

promote rural distributed generation 

and distribution (DG) concept 

The model to be tested for the 

Trigeneration projects, the main 

market for which would be the urban 

areas  

Expertise has to be developed in managing the 

distribution business 

4 ESCO No problem if ESCO model is adopted 

by captive consumers involving no 

power sale. In case power sale is 

envisaged, captive consumers have to 

take required equity stake. 

Business model can run without equity stake too 

but in that case cross subsidy has to be paid if 

power is wheeled outside thereby impacting 

project profitability 

Financially likely to be better option since only 

well experienced companies are likely to be the 

potential ESCOs 

This model can catalyse the market development 

faster. The model is likely to generate highest 

level of consumer confidence since both 

investment and performance risks are covered by 

the ESCOs 

Cash floe security mechanism has to be 

developed to ensure no default in payment by 

the consumers. 

  



Trigeneration in India – Market Assessment Study 76 

 

 

 

As already stated above, most of the currently operating projects are under captive category. Other 

models are currently under development. In the last few months in 2009, some projects have been 

conceived to be developed under different models. Prospective consumers/developers have undertaken 

preparation of feasibility reports and interaction with regulators for the same. These include: 

1) Small capacity captive project in a State guest house in New Delhi with grant support from GTZ 

Apart from establishing techno-economic feasibility, this project envisages wheeling of small 

quantity of power for another building located nearby using provision of open access. 

2) Large integrated plant under ESCO mode and captive category  

Gujarat International Finance Tec-City (GIFT) has been conceptualized as a global financial and IT 

services hub is first of its kind in India GIFT conceptualized as a global financial and IT services hub 

is first of its kind in India and designed to be at or above par with globally benchmarked financial 

centers. It shall be supported by state of the art internal infrastructure to ensure enhanced urban 

amenities along with efficient external connectivity. The project envisages setting up a large 

capacity trigeneration system to meet the entire utility demand of the complex. The project technical 

and business model are still under development though some of the international facility operators 

have been informally contacted to evince their interest in the project. 

3) District cooling / CHP system in one of the major metro  

Two different technology options are being pursued. These are: 

a) Installation of an efficient district cooling system to meet the chilling load of the commercial 

complexes in the area using conventional electrical compression system.  

b) Installation of a 25 MW gas engine based trigeneration system 

The project has been initiated by the utility responsible for the area. The options of both ESCO and 

Franchisee models are being studied. 

4) CHP system for a cluster 

The State of Gujarat is considering installation of a trigeneration system to meet the power and 

cooling demand of the Government office complex as a captive plant. Here it has been proposed to 

develop the project under ESCO mode even if cross subsidy has to be paid for wheeling of surplus 

power. Since the project is in the Government sector, it is envisaged that regulators may agree for 

waver of cross subsidy. 

Based on the above analysis, it is envisaged that the projects would be mostly developed under the 

following two modes. 

 

Table 47: Project Implementation Options 

Possible Implementation Strategies Investment by Execution by O&M by 

Directly by facility owner as a Capital project Facility Owner Vendor Facility Owner 

Turnkey basis Franchisee Vendor with 

Franchisee 

Franchisee 
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7.3 Market Players 

The number of players has already entered the market and some of them have started business 

operation as illustrated in the table below: 

 

Table 48: List of Service Providers & Vendors for Turnkey Implementation 

Name of Company  Postal Address  Contact No.  Website  

SERVICE PROVIDERS 

 PTC India Ltd 2nd Floor, NBCC Tower 15 

Bhikaji Cama Place New Delhi 

- 110066 (India) 

91-11-41659500, 

41659127,41659128, 

41657129, 41659260 

http://www.ptcindia.com 

Dalkia Energy  B-1 Marble Arch , 9 Prithiviraj 

Road New Delhi 110 011 

91-11-2465 1465 http://www.dalkia.com/en

/energy-services/dalkia-

worldwide/india.htm 

DLF Utilities DLF Centre Sansad Marg , 

New Delhi -110001 

91-11-42102030 http://www.dlf.in 

Quippo Energy Pvt Ltd D2, Southern Park, Saket 

Place, 

Saket, New Delhi - 110 017, 

India. 

Tel :+91-11-30615600 

Fax :+91-11-

30615699 

www.quippoworld.com 

VENDORS 

Caterpillar-TIL Plot No.11,Site IV , Sahibabad 

Industrial Area,Ghaziabaad -

201010 UP (India) 

91-120-2777945 www.tilindia.in 

Caterpillar- GMMCO 8th Floor , Birla Tower No.25 

,Barakhamba Raoad , 

Connaught Place New Delhi-

110001(India) 

91-011-42092174 http://www.gmmco.in/GM

MCO 

Wartsila B-37,Sector-1, IIIrd Floor , 

Tower A. Distt-Gautam Budh 

Nagar ,Noida -201301 

UP(India) 

91-120-2445101/111 http://www.wartsila.com/ 

Green Power 

International Pvt. Ltd., 

distribution partner of 

MWM GmbH and 

Schmitt-Enertec GmbH 

E-12/A, Sector-63, NOIDA 
ï 201 301, U.P. India 

 

91-120-4655400, 444 http://www.greenpowerin

tl.com/ 

Cummins India Ltd.-

Power Generation Unit 

1014-1003 A Hemkunt Tower 

98 Nehru Place New Delhi -

110019 (India) 

91-11-41618357-61 http://www.cumminsindia

.com 

Man Rollo Power 

Generating India Pvt. 

LTD 

58/A, Tuem Industrial 

Estate,Tuem, Pernem-Goa 

(India) -403 512 

Ph Nos :0091-832-

3061000,. 0091-832-

3061030 

www.manrollopowergen.i

n 

Deutz Engines India Pvt. 

Ltd 

Heritage House, 'A' Block, 2nd 

Floor, 6 Ramabai Ambedkar 

Road, 411001, Pune, India  

91-20-4011640 http://www.deutzusa.com

/videos/index.cfm 

GE Jenbacher- Clarke 

Energy India Pvt. Ltd. 

"Shivkiran" Plot No. 160, Lane 

No.4 ,CTS No.632,Dahanukar 

Company Kothrud ,Pune 

411038 (India) 

91-0120-2441724 www.clark-energy.com 

Rolls-Royce Energy 

Systems  India Pvt. Ltd. 

2nd Floor ,52-B,Okhla 

Industrial Estate, Phase III 

,New Delhi-110020 

91-11-41007070 http://www.rolls-

royce.com/india/business/

energy.htm 

 

http://www.ptcindia.com/
http://www.dalkia.com/en/energy-services/dalkia-worldwide/india.htm
http://www.dalkia.com/en/energy-services/dalkia-worldwide/india.htm
http://www.dalkia.com/en/energy-services/dalkia-worldwide/india.htm
http://www.dlf.in/
http://www.tilindia.in/
http://www.gmmco.in/GMMCO
http://www.gmmco.in/GMMCO
http://www.wartsila.com/
http://www.cumminsindia.com/
http://www.cumminsindia.com/
http://www.manrollopowergen.in/
http://www.manrollopowergen.in/
http://www.deutzusa.com/videos/index.cfm
http://www.deutzusa.com/videos/index.cfm
http://www.clark-energy.com/
http://www.rolls-royce.com/india/business/energy.htm
http://www.rolls-royce.com/india/business/energy.htm
http://www.rolls-royce.com/india/business/energy.htm
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7.4 Government Regulations 

The number of foreign companies, both vendors and service providers, has already entered the Indian 

market. Government of India is continuously reforming the economic environment to encourage Foreign 

Direct Investment (FDI). Detailed procedural guidelines have been issued for the same
78

.  

The policy documents cover all aspects for setting up a venture in India by foreign companies either by 

themselves or through joint ventures. From the cogeneration/trigeneration business perspectives, the 

regulations are very liberal as would be seen from the following specific provisions: 

 FDI is freely allowed through automatic approval process except for some few specified 

activities (cogeneration/trigeneration not in the restrictive category) 

 No site clearance is required if the investment is less than € 15 Million and the proposed 

location not falling into ecologically fragile zone and 25 km away from densely populated cities 

(over 1 Million) 

 Industrial license is not required except for specified sectors (cogeneration/trigeneration not in 

the restrictive category) 

It is therefore possible for any company to enter the Indian market by filing application for FDI through 

the automatic approval route. 

  

                                                           

78
 http://dipp.nic.in/manual/manual_0403.pdf 

http://dipp.nic.in/manual/manual_0403.pdf
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8. Conclusion 
 The Indian market offers attractive opportunities for development of the 

cogeneration/trigeneration market. The commercial building sector is growing rapidly and 

requirement of space conditioning is permanently increasing.  

 The necessary policy and regulatory framework is in place for attracting investment in the 

sector. There has been hurdle in the past in development of this business due to shortage of 

gas supply. With expected increased availability of gas from the KG basin and LNG terminals 

under development, gas supply scenario is very likely to improve within the next 5 years.  

 A number of foreign companies including vendors and service providers has already entered 

the market, thus paving the way for new companies from Germany to seek investment and 

business opportunity in this market. 
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Annexure 1: List of Known Gas Based Cogeneration/Trigeneration Projects  

S. 

No 

Name of the Company  Location  Installed 

Capacity 

(kW)  

Cogen/ 

Trigen  (no 

entry = no 

information 

available)  

Sector  

 

Manufacturer  

 

Fuel Type  

 

1 L&T   1100   Building CATERPLLAR   

2 Holiday Inn   500   Building CATERPLLAR   

3 C.Mahendra   1100   Building CATERPLLAR   

4 East Delhi Mall Uttar Pradesh 2800   Building CATERPLLAR   

5 Paharpur Ltd Uttar Pradesh 1600   Building CATERPLLAR   

6 DLF Ltd,Infinity Towers   9800   Building CATERPLLAR   

7 DLF Ltd(Bldg 8) Delhi 5600   Building CATERPLLAR   

8 DLF Ltd(Vasant Kunj Mall) Delhi 4200   Building CATERPLLAR   

9 DLF Ltd(Saket Mall) Delhi 4200   Building CATERPLLAR   

10 ITC Maurya,Sheraton Delhi 1100   Building CATERPLLAR   

11 Pacific Mall Delhi 2730 Cogen Building Deutz/MWM   

12 American Embassy Delhi 1795 Trigen Building Deutz/MWM   

13 Zee Telefilms Uttar Pradesh 1800   Building Waukesha   

14 Gokul Anand   7000   Building Waukesha   

15 Bharat Heavy Electricals ltd Karnataka 450 Power Building Deutz/MWM Sewage Gas 

16 Naman Buildcon Delhi 2730 Cogen Building Deutz/MWM Natural gas 

17 DLF Haryana  6000   Building Wartsila   

18 Priyanka Developers Pvt Ltd Gujarat 1070   Building Clarke Energy Natural gas 

19 STC Developers Pvt Ltd Delhi 2770 Cogen Building Clarke Energy Natural gas 

20 Sun pharmaceuticals   1021 Trigen Chemical Deutz/MWM   

21 Heubach Color   6000   Chemical Waukesha   

22 Atul Gujarat 2000   Chemical Waukesha   

23 Aventis Crop Science Ltd Gujarat 1356 Trigen Chemical Deutz/MWM Natural gas 

24 Asian Paints Ltd Gujarat 1356 Trigen Chemical Deutz/MWM Natural gas 

25 Gujrat Flurochemicals  Gujarat 3751 Cogen Chemical Deutz/MWM Natural gas 

26 Navin Fluorine Intl. Ltd Gujarat 5280 Cogen Chemical Deutz/MWM Natural gas 

27 Karaikal Chlorates Ltd. Pondicherry 1250 Trigen Chemical Deutz/MWM Natural gas 

28 Gulbrandsen Tech Pvt ltd Gujarat 460 Cogen Chemical Deutz/MWM Natural gas 

29 GCCL(Kaneria Ltd.) Gujarat 1365 Cogen Chemical Deutz/MWM Natural gas 

30 Cheminova India Ltd Gujarat 2042 Trigen Chemical Deutz/MWM Natural gas 

31 Quipo(IGCL) Gujarat 1364 Cogen Chemical Deutz/MWM Natural gas 

32 Quipo(Star Oxo Chem) Gujarat 1021 Cogen Chemical Deutz/MWM Natural gas 

33 Merchem Ltd Gujarat 1364 Cogen Chemical Deutz/MWM Natural gas 

34 Caliber Chemicals Pvt Ltd Gujarat 1584 Cogen Chemical Deutz/MWM Natural gas 

35 Quipo(Bilag) Gujarat 1364 Cogen Chemical Deutz/MWM Natural gas 

36 Quipo(Kaneria) Gujarat 1364 Cogen Chemical Deutz/MWM Natural gas 

37 Chemplast Pondicherry 8600   Chemical Wartsila   

38 Karaikal Chlorates Pondicherry 3900   Chemical Wartsila   
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S. 

No 

Name of the Company  Location  Installed 

Capacity 

(kW)  

Cogen/ 

Trigen  (no 

entry = no 

information 

available)  

Sector  

 

Manufacturer  

 

Fuel Type  

 

39 Kanoria Chemicals & 

Industries Ltd 

Gujarat 2010 Cogen Chemical Clarke Energy Bio Gas 

40 Surabhi Infrastructure 

Services Ltd 

Gujarat 3870 Cogen Chemical Clarke Energy Natural gas 

41 Brihan Maharashtra Sugar 

Syndicate Ltd 

Gujarat 1010   Chemical Clarke Energy Bio gas 

42 Luna Chemicals Pvt. Ltd. Gujarat 1050   Chemical Clarke Energy Natural gas 

43 Meghmani OrganicsLimited Gujarat 1050   Chemical Clarke Energy Natural gas 

44 Sajjan India Pvt Ltd Gujarat 1050 Cogen Chemical Clarke Energy Natural gas 

45 Kanoria Chemicals & 

Industries Ltd 

Gujarat 1420 Cogen Chemical Clarke Energy Natural gas 

46 Megmani Organics Ltd Gujarat 2100 Cogen Chemical Clarke Energy Natural gas 

47 Panoli intermediates Pvt Ltd. Gujarat 1050   Chemical Clarke Energy Natural gas 

48 Deepak Nitrite Ltd Gujarat 2810 Cogen Chemical Clarke Energy Natural gas 

49 Meghmani OrganicsLimited Gujarat 630 Cogen Chemical Clarke Energy Natural gas 

50 Meghmani OrganicsLimited Gujarat 840 Cogen Chemical Clarke Energy Natural gas 

51 Sajjan India Pvt Ltd Gujarat 1060 Cogen Chemical Clarke Energy Natural gas 

52 Gopala polyplast Ltd Gujarat 1070 Cogen Chemical Clarke Energy Natural gas 

53 Panoli intermediates Pvt Ltd. Gujarat 1420   Chemical Clarke Energy Natural gas 

54 Industries Solvents & 

Chemicals Ltd 

Gujarat 1060 Cogen Chemical Clarke Energy Natural gas 

55 Megmani Organics Ltd Gujarat 2120 Cogen Chemical Clarke Energy Natural gas 

56 Rallis India Ltd Gujarat 2120 Cogen Chemical Clarke Energy Natural gas 

57 Cosmo films Ltd Gujarat 1820   Chemical Clarke Energy Natural gas 

58 Cosmo films Ltd Gujarat 5910 Cogen Chemical Clarke Energy Natural gas 

59 Gujrat Gas Company Ltd A/c 

Petchem Ltd. 

Gujarat 630   Chemical Clarke Energy Natural gas 

60 Trichy Distilleries & Chemicals 

Ltd 

Tamil Nadu 1420 Cogen Chemical Clarke Energy Bio Gas 

61 Shree Sai Calnates india Pvt 

Ltd 

Gujarat 1060 Cogen Chemical Clarke Energy Natural gas 

62 Bayer Crop Science Ltd Gujarat 1420 Trigen Chemical Clarke Energy Natural gas 

63 Shriram EPC Ltd. A/c 

Sanjivani Sahakari Sakhar 

Karkhana Ltd 

Maharashtra 2130   Chemical Clarke Energy Bio Gas 

64 Rallis India Ltd Gujarat 1060 Cogen Chemical  Clarke Energy   

65 Encore Polymers   850 Trigen Chemical   Deutz/MWM   

66 Vaighai Chemicals   3600   Chemical   Rolls-Royce   

67 Madhusudan Ceramics Ltd   1450   Glass and 

Ceramics 

CATERPLLAR   

68 Gujrat Glass Ltd Gujarat 10200   Glass and 

Ceramics 

CATERPLLAR   

69 Videocon Narmada Glass   2500   Glass and 

Ceramics 

CATERPLLAR   
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S. 

No 

Name of the Company  Location  Installed 

Capacity 

(kW)  

Cogen/ 

Trigen  (no 

entry = no 

information 

available)  

Sector  

 

Manufacturer  

 

Fuel Type  

 

70 Murudeshwar Ceramics Ltd   1950   Glass and 

Ceramics 

CATERPLLAR   

71 Gujrat Softglass   1600   Glass and 

Ceramics 

CATERPLLAR   

72 Cera Cermaics   750   Glass and 

Ceramics 

CATERPLLAR   

73 Kajaria Ceramics   2730   Glass and 

Ceramics 

Deutz/MWM   

74 UP-Twiga Andhra 

Pradesh 

3200   Glass and 

Ceramics 

Waukesha   

75 Orient Ceramics Andhra 

Pradesh 

2200   Glass and 

Ceramics 

Waukesha   

76 Advance Glass Uttar Pradesh 900   Glass and 

Ceramics 

Waukesha   

77 Sakar Tiles Ltd Gujarat 1021 Cogen Glass and 

Ceramics 

Deutz/MWM Natural gas 

78 Pooja Glass Industries Uttar Pradesh 1352 Power Glass and 

Ceramics 

Deutz/MWM Natural gas 

79 Farukhi Glass Industries Uttar Pradesh 1352 Power Glass and 

Ceramics 

Deutz/MWM Natural gas 

80 Universal Glass Ltd Uttar Pradesh 1357 Power Glass and 

Ceramics 

Deutz/MWM Natural gas 

81 Janata Glass Gujarat 1200 Power Glass and 

Ceramics 

Deutz/MWM Natural gas 

82 Savana Ceramics Gujarat 1364 Cogen Glass and 

Ceramics 

Deutz/MWM Natural gas 

83 Quipo(Samtel) Uttar Pradesh 2728 Cogen Glass and 

Ceramics 

Deutz/MWM Natural gas 

84 Regma Ceramics Pondicherry 3000   Glass and 

Ceramics 

Wartsila   

85 Veenar Ceramics Andhra 

Pradesh 

2700   Glass and 

Ceramics 

Wartsila   

86 Regency Ceramics Andhra 

Pradesh 

3000   Glass and 

Ceramics 

Wartsila   

87 Neutral Glass & Allied 

Industries Ltd 

Gujarat 1610 Trigen Glass and 

Ceramics 

Clarke Energy Natural gas 

88 Haldyn Glass Gujrat Ltd. Gujarat 3780   Glass and 

Ceramics 

Clarke Energy Natural gas 

89 Neutral Glass & Allied 

Industries Ltd 

Gujarat 1060   Glass and 

Ceramics 

Clarke Energy Natural gas 

90 Neutral Glass & Allied 

Industries Ltd 

Gujarat 840   Glass and 

Ceramics 

Clarke Energy Natural gas 

91 Samtel Color Ltd-Kota Project Madhya 

Pradesh 

3620   Glass and 

Ceramics 

Clarke Energy Natural gas 

92 Samtel Color Ltd. Uttar Pradesh 3040   Glass and 

Ceramics 

Clarke Energy Natural gas 

93 Surya Roshni Ltd Madhya 2880   Glass and Clarke Energy Natural gas 



Trigeneration in India – Market Assessment Study 84 

 

 

 

S. 

No 

Name of the Company  Location  Installed 

Capacity 

(kW)  

Cogen/ 

Trigen  (no 

entry = no 

information 

available)  

Sector  

 

Manufacturer  

 

Fuel Type  

 

Pradesh Ceramics 

94 Hindustan National Glass & 

industries Ltd 

Uttar Pradesh 10560   Glass and 

Ceramics 

Clarke Energy Natural gas 

95 Pragati Glass Pvt. Ltd. Gujarat 2130   Glass and 

Ceramics 

Clarke Energy Natural gas 

96 Cera Sanitaryware Ltd. Gujarat 1060   Glass and 

Ceramics 

Clarke Energy Natural gas 

97 Geeta Glass Works Uttar Pradesh 1060   Glass and 

Ceramics 

Clarke Energy Natural gas 

98 Amul Diary   1364 Cogen Agro & Food 

Ind. 

Deutz/MWM   

99 P.I. Industries   2730 Trigen Agro & Food 

Ind. 

Deutz/MWM   

100 DharamPaul Premchand   2700   Agro & Food 

Ind. 

Waukesha   

101 Dharampaul Satyapaul   4000   Agro & Food 

Ind. 

Waukesha   

102 Bake Bihari Udyog Uttar Pradesh 900   Agro & Food 

Ind. 

Waukesha   

103 Agra Flour Mills Uttar Pradesh 900   Agro & Food 

Ind. 

Waukesha   

104 Mother Diary   2700   Agro & Food 

Ind. 

Waukesha   

105 PI Industries Ltd Gujarat 4095 Trigen Agro & Food 

Ind. 

Deutz/MWM Natural gas 

106 Quipo(Raghav) Gujarat 678 Cogen Agro & Food 

Ind. 

Deutz/MWM Natural gas 

107 Hind Agro Industries Ltd Uttar Pradesh 510   Agro & Food 

Ind. 

Clarke Energy Bio Gas 

108 Jain Irrigation Systems Ltd. Maharashtra 1670   Agro & Food 

Ind. 

Clarke Energy Bio Gas 

109 Hi Tech Drilling   1005   Engineering CATERPLLAR   

110 Quipo(IEDL) Uttar Pradesh 1021 Cogen Engineering Deutz/MWM Natural gas 

111 Quipo(MDIL) Gujarat 1021 Cogen Engineering Deutz/MWM Natural gas 

112 Enkem Engineers Pvt Ltd Tamil Nadu 250 Power Engineering Deutz/MWM Bio gas 

113 Zodiac Gensets Pvt Ltd Gujarat 1250 Cogen Engineering Deutz/MWM Natural gas 

114 Videocon Gujarat 17000   Engineering Wartsila   

115 Cormandel Elec Tamil Nadu 26100   Engineering Wartsila   

116 Videocon Gujarat 6000   Engineering Wartsila   

117 Cromptom greaves Ltd Gujarat 1070   Engineering Clarke Energy Natural gas 

118 Banco Products Limited Gujarat 630 Trigen Engineering Clarke Energy Natural gas 

119 Banco Products Limited Gujarat 1060 Cogen Engineering Clarke Energy Natural gas 

120 Subhashri bioenergies Ltd Tamil Nadu 3750 Power Fertilizer Deutz/MWM Bio gas 

121 MMS Steel & power Ltd   3900   Iron and 

Steel 

CATERPLLAR   
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S. 

No 

Name of the Company  Location  Installed 

Capacity 

(kW)  

Cogen/ 

Trigen  (no 

entry = no 

information 

available)  

Sector  

 

Manufacturer  

 

Fuel Type  

 

122 IUP Jindal Metall & Alloys Ltd Haryana  3200   Iron and 

Steel 

CATERPLLAR   

123 Goyal  Industries Uttar Pradesh 1000   Iron and 

Steel 

Waukesha   

124 Steel Exchange of India Ltd Andhra 

Pradesh 

7760 Power Iron and 

Steel 

Deutz/MWM Natural gas 

125 MMS Steel & power Ltd Tamil Nadu 10500 Power Iron and 

Steel 

Deutz/MWM Natural gas 

126 Quipo(Vikram Ispat Ltd) Gujarat 1021 Power Iron and 

Steel 

Deutz/MWM Natural gas 

127 National Steel and Agro 

Industries 

Madhya 

Pradesh 

3400 Cogen Iron and 

Steel 

Deutz/MWM Natural gas 

128 Padamsree Steels Private Ltd. Andhra 

Pradesh 

3200   Iron and 

Steel 

Clarke Energy Natural gas 

129 Padmasree Steels private Ltd Andhra 

Pradesh 

1070   Iron and 

Steel 

Clarke Energy Natural gas 

130 Bhawani gems Gujarat 775 Cogen Jewellry Deutz/MWM Natural gas 

131 Asin Star Co Ltd. Gujarat 774 Cogen Jewellry Deutz/MWM Natural gas 

132 GMK Products   970   Misc CATERPLLAR   

133 SEDCO   5000   Misc CATERPLLAR   

134 Raghav Industries   1000   Misc Waukesha   

135 Siddhomal paper Ltd   1021 Cogen Paper Deutz/MWM   

136 Quipo(Micro Inks Ltd) Gujarat 7841 Power Paper Deutz/MWM Natural gas 

137 GGCL(Akanksha paper Board) Gujarat 1365 Cogen Paper Deutz/MWM Natural gas 

138 Quipo(Rolex Paper Mill) Andhra 

Pradesh 

1364 Cogen Paper Deutz/MWM Natural gas 

139 RJ Paper Mills Gujarat 4092 Cogen Paper Deutz/MWM Natural gas 

140 Kalptaru papers Ltd. Gujarat 1420 Cogen Paper Clarke Energy Natural gas 

141 Gujrat Gas Company Ltd Gujarat 630 Cogen Paper Clarke Energy Natural gas 

142 Sun pharmaceuticals Gujarat 2139 Cogen Pharma Deutz/MWM Natural gas 

143 Sun pharmaceuticals Gujarat 775 Trigen Pharma Deutz/MWM Natural gas 

144 Lupin Ltd Gujarat 3063 Power Pharma Deutz/MWM Natural gas 

145 Hiran Orgochem Ltd Gujarat 580 Power Pharma Deutz/MWM Natural gas 

146 Cadila Healthcare Ltd, Unit-II Gujarat 1060 Cogen Pharma Clarke Energy Natural gas 

147 Cadila Healthcare Ltd, Unit-I Gujarat 1060 Cogen Pharma Clarke Energy Natural gas 

148 Aventis Pharma Ltd Gujarat 1060   Pharma Clarke Energy Natural gas 

149 Veer Plastics Pvt Ltd. Gujarat 1420 Cogen Plastic Clarke Energy Natural gas 

150 Gujrat Reclaim & Rubber 

Products Ltd 

Gujarat 2110 Cogen Rubber Clarke Energy Natural gas 

151 Gujrat Reclaim & Rubber 

Products Ltd 

Gujarat 1060 Cogen Rubber Clarke Energy Natural gas 

152 ONDEO Degremont Ltd Delhi 3140   STP Clarke Energy Bio gas 

153 Asia Bioenergy Ltd Uttar Pradesh 5240   STP Clarke Energy Bio gas 
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154 G K Bioenergy Pvt Ltd Tamil Nadu 1050   STP Clarke Energy Bio gas 

155 G K Bioenergy Pvt Ltd Tamil Nadu 510   STP Clarke Energy Bio gas 

156 Enviro Control Associates(I) 

Pvt Ltd 

Tamil Nadu 630   STP Clarke Energy Bio gas 

157 VA Tech Wabag Ltd Tamil Nadu 1060   STP Clarke Energy Bio Gas 

158 VA Tech Wabag Ltd Tamil Nadu 1060   STP Clarke Energy Bio Gas 

159 GSJ Envo Ltd Delhi 2480   STP Clarke Energy Bio Gas 

160 Rajkamal builders & 

Infrastructure Pvt Ltd 

Gujarat 330   STP Clarke Energy Bio Gas 

161 Nagarjun Construction Co. 

Ltd. A/c Hyderabad MWSSB 

STP 

Andhra 

Pradesh 

1880   STP Clarke Energy Bio Gas 

162 Ramky Infrastructure Ltd. A/c 

Nagole Hyderabad MWSSB 

Andhra 

Pradesh 

1250   STP Clarke Energy Natural gas 

163 RVK Energy India Pvt Ltd   25600   Power/IPP CATERPLLAR   

164 Sriba India Ltd   16000   Power/IPP CATERPLLAR   

165 BPL Devices Ltd Uttar Pradesh 6000   Power/IPP CATERPLLAR   

166 Net Gen Assam 2000   Power/IPP CATERPLLAR   

167 Gail Lakwa 5600   Power/IPP Rolls-Royce   

168 Gail Khera 4650   Power/IPP Rolls-Royce   

169 Gail Gujarat 2450   Power/IPP Rolls-Royce   

170 Saheli Exports - I   6120   Power/IPP Rolls-Royce   

171 kaveri gas Power Ltd   6800   Power/IPP Rolls-Royce   

172 MMS Steel & power Ltd   6060   Power/IPP Rolls-Royce   

173 Saheli Exports - II   2690   Power/IPP Rolls-Royce   

174 Penna Electricity Ltd   13600   Power/IPP Rolls-Royce   

175 Venkataraya Sugar Power Andhra 

Pradesh 

900   Power/IPP Waukesha   

176 ONGC  Maharashtra 10000   Power/IPP Waukesha   

177 NEEPCO   4400   Power/IPP Waukesha   

178 Kadodara Power Projects Ltd Gujarat 2730 Cogen Power/IPP Deutz/MWM Natural gas 

179 British gas India Pvt Ltd Gujarat 2730 Cogen Power/IPP Deutz/MWM Natural gas 

180 Quipo(SPPML) Gujarat 6825 Cogen Power/IPP Deutz/MWM Natural gas 

181 GGCL(Nakoda) Gujarat 2728 Power Power/IPP Deutz/MWM Natural gas 

182 Quipo(Philips) Gujarat 1200 Power Power/IPP Deutz/MWM Natural gas 

183 Malanpur Power Company Malanpur 26160   Power/IPP Wartsila   

184 Arkay Energy Tamil Nadu 104800   Power/IPP Wartsila   

185 OPG Energy Tamil Nadu 17000   Power/IPP Wartsila   

186 Vasthsasa Power Andhra 

Pradesh 

17000   Power/IPP Wartsila   

187 Punjab Energy Development 

Agency 

Punjab 1050   Power/IPP Clarke Energy Bio gas 
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188 Reliance Gas Transportation 

infrastructure Ltd 

Gujarat 2660   Power/IPP Clarke Energy Natural gas 

189 Reliance Gas Transportation 

infrastructure Ltd 

Gujarat 3350   Power/IPP Clarke Energy Natural gas 

190 Reliance Gas Transportation 

infrastructure Ltd 

Maharashtra 3350   Power/IPP Clarke Energy Natural gas 

191 Reliance Gas Transportation 

infrastructure Ltd 

Maharashtra 2660   Power/IPP Clarke Energy Natural gas 

192 Reliance Gas Transportation 

infrastructure Ltd 

Andhra 

Pradesh 

3350   Power/IPP Clarke Energy Natural gas 

193 Reliance Gas Transportation 

infrastructure Ltd 

Andhra 

Pradesh 

3350   Power/IPP Clarke Energy Natural gas 

194 Reliance Gas Transportation 

infrastructure Ltd 

Maharashtra 3350   Power/IPP Clarke Energy Natural gas 

195 Reliance Gas Transportation 

infrastructure Ltd 

Andhra 

Pradesh 

3350   Power/IPP Clarke Energy Natural gas 

196 Reliance Gas Transportation 

infrastructure Ltd 

Andhra 

Pradesh 

3350   Power/IPP Clarke Energy Natural gas 

197 Reliance Gas Transportation 

infrastructure Ltd 

Gujarat 2660   Power/IPP Clarke Energy Natural gas 

198 Cairn India Limited Rajasthan 48140   Power/IPP Clarke Energy Natural gas 

199 Quippo Infrastructure 

Equipment Ltd. 

Gujarat 2130   Power/IPP Clarke Energy Natural gas 

200 Oil and Natural Gas 

Corporation Ltd 

Gujarat 3180   Power/IPP Clarke Energy Bio Gas 

201 Soundraraja Mills Ltd   2010   Textile CATERPLLAR   

202 Gujrat Polyfilms   1400   Textile CATERPLLAR   

203 Superfine Syntex   1100   Textile CATERPLLAR   

204 Krishna Terine Prints Ltd Gujarat 678 Cogen Textile Deutz/MWM Natural gas 

205 Aakar Processors Ltd Gujarat 775 Cogen Textile Deutz/MWM Natural gas 

206 Shabnam Petrofiles Pvt Ltd Gujarat 1365 Cogen Textile Deutz/MWM Natural gas 

207 Rameshwer Textile mills Ltd Gujarat 1021 Cogen Textile Deutz/MWM Natural gas 

208 Gupta Dyeing & Printing Ltd Gujarat 1365 Cogen Textile Deutz/MWM Natural gas 

209 T.M. Patel Processing Ltd Gujarat 1021 Cogen Textile Deutz/MWM Natural gas 

210 GCCL(Arfees Ltd.) Gujarat 4092 Cogen Textile Deutz/MWM Natural gas 

211 Rita Dyeing & Printing Mills 

Ltd 

Gujarat 508 Cogen Textile Deutz/MWM Natural gas 

212 Creative Textile Mills Ltd. Gujarat 1021 Cogen Textile Deutz/MWM Natural gas 

213 Sumeet Industries Ltd Gujarat 6405 Cogen Textile Deutz/MWM Natural gas 

214 Marudhar Spinning mill Ltd Gujarat 774 Cogen Textile Deutz/MWM Natural gas 

215 Mufatlal Denim Ltd Gujarat 1364 Power Textile Deutz/MWM Natural gas 

216 Creative Mobus Fabrics Pvt 

Ltd 

Gujarat 1021 Cogen Textile Deutz/MWM Natural gas 

217 Quipo(Raymond) Gujarat 1364 Cogen Textile Deutz/MWM Natural gas 
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218 Jayavenkatrama Industries 

Ltd 

Andhra 

Pradesh 

1940 Power Textile Deutz/MWM Natural gas 

219 Pankaj Enka Gujarat 1365 Cogen Textile Deutz/MWM Natural gas 

220 Alok industries Gujarat 36000   Textile Wartsila   

221 Pratibha Syntex Madhya 

Pradesh 

5600   Textile Wartsila   

222 Zenith Textile Industries Ltd Gujarat 1050 Cogen Textile Clarke Energy Natural gas 

223 Meghmani Dyes & 

Intermediate Ltd 

Gujarat 1060 Cogen Textile Clarke Energy Natural gas 

224 M.A Group Indl Co-Op Service 

Society Ltd 

Gujarat 1060   Textile Clarke Energy Natural gas 

225 Shahlon Industries & 

Infrastructure Pvt Ltd 

Gujarat 1420   Textile Clarke Energy Natural gas 

226 Shivram Processors Gujarat 840 Cogen Textile Clarke Energy Natural gas 

227 Nangalia Fabrics Pvt Ltd Gujarat 1410   Textile Clarke Energy Natural gas 

228 Ravi Exports Ltd Gujarat 1060 Cogen Textile Clarke Energy Natural gas 

229 Eastern Enterprises Gujarat 1060 Cogen Textile Clarke Energy Natural gas 

230 Prafful Industries Pvt Ltd Gujarat 3890 Cogen Textile Clarke Energy Natural gas 

231 Premier Synthetics Ltd Gujarat 1420   Textile Clarke Energy Natural gas 

232 Kapil Yarn Limited Gujarat 2120   Textile Clarke Energy Natural gas 

233 Kejriwal Industries Ltd Gujarat 1060   Textile Clarke Energy Natural gas 

234 Shree Durga Syntex Pvt Ltd Gujarat 3190 Cogen Textile Clarke Energy Natural gas 

235 Kejriwal Dyeing & Printing 

Mills Ltd 

Gujarat 630   Textile Clarke Energy Natural gas 

236 N.J. textile industries Pvt Ltd Gujarat 1060   Textile Clarke Energy Natural gas 

237 Donear Industries Ltd Gujarat 2120 Cogen Textile Clarke Energy Natural gas 

238 Shree Siddhivinayak Saree 

Pvt Ltd 

Gujarat 630 Cogen Textile Clarke Energy Natural gas 

239 Sai Laxmi Texo Fab Gujarat 1060 Cogen Textile Clarke Energy Natural gas 

240 Gini Filaments   5460 Cogen Textile  Deutz/MWM   

241 GARDEN Silk Mills-I Gujarat 6800 Cogen Textile   Rolls-Royce   

242 GARDEN Silk Mills-II Gujarat 6800 Cogen Textile   Rolls-Royce   

243 GARDEN Silk Mills-III Gujarat 6800 Cogen Textile   Rolls-Royce   

244 GARDEN Silk Mills-IV Gujarat 8500 Cogen Textile   Rolls-Royce   

245 Arvind Mills Ltd   8130   Textile   Rolls-Royce   

246 Welspun India Ltd   6800 Cogen Textile   Rolls-Royce   

247 Nakoda Textiles   3635 Cogen Textile   Rolls-Royce   

248 Gujrat Eco Textile Park   12235 Cogen Textile   Rolls-Royce   

249 PSM Andhra 

Pradesh 

3200   Textile   Waukesha   

250 Birla Century Gujarat 7600 Power Textile   Deutz/MWM Natural gas 

251 JBF Industries Ltd Gujarat 1865 Power Textile   Deutz/MWM Natural gas 
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252 Paras Petrifils Ltd Gujarat 2130 Cogen Textile   Clarke Energy Natural gas 

253 Pragati Yarns Pvt Ltd. Gujarat 1060   Textile   Clarke Energy Natural gas 
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Annexure 2: List of Players in the HVAC Market   

 

Vapor Compression Systems  

Manufacturer (Brand)  Website or Contact Address if Website is not available  

Azure Cool Tech Industries  301 Mahatta Twr Blk B Com Center Janak Puri, Delhi ï 110058;  

Tel 011 - 25542475 

Blue Star Ltd. http://www.bluestarindia.com 

Carrier Airconditioning &  Refrigeration Ltd. http://www.carrierindia.com/ 

Daenyx International Pvt. Ltd.  http://daenyxinternational.com/Enquiry.html 

Daikin Air Conditioning India P Ltd  http://www.daikinindia.com/ 

ETA Engineering (P) Ltd.  http://www.eta-engg.com/manufactring.html 

Electrolux  http://www.electrolux.in/ 

Fedders Lloyd Corporation Ltd  http://www.fedderslloyd.com/ 

Godrej & Boyce Manufacturing CO Ltd  http://www.godrej.com/GodrejNew/GodrejHome/OurCompanies

/GNB/ConsumerProducts/Appliances/Airconditioners/ 

Haier India CO Ltd  http://www.haierindia.com/ 

Hitachi India Trading Pvt. Ltd. (HIL) http://www.hitachi.co.in/ 

Kenstar  http://www.kenstar-appliances.com 

Home Solutions Retail India Ltd. (Koryo)  http://59.92.208.11/main/koryo.htm 

L G  Electronics  http://www.in.lge.com/ 

ACPL (La Vida)  http://www.lavida.co.in/ 

MIRC Electronics Ltd. (Onida)  http://www.onida.com/home/home.asp 

Panasonic India Pvt Ltd. http://www.panasonic.co.in/ 

Samsung  http://www.samsung.com/in/ 

Sanyo India (P) Ltd  http://www.sanyoindia.com/ 

Home Solutions Retail India Ltd. (Sensei)  http://www.iciciventure.com/homesolutions.html 

Trane India Ltd  http://www.trane.com/Commercial/DNA/View.aspx?i=2474 

Toshiba  (Same as Carrier)  http://toshiba-aircon.co.in/ 

Videocon Industries Ltd.  http://www.videoconworld.com/ 

Voltas Ltd.  http://www.voltas.com/new/corporate/home.html 

Whirlpool of India Ltd.  http://www.whirlpoolindia.com/ 

 

  

http://www.bluestarindia.com/contactus/contactus.aspx
http://www.carrierindia.com/
http://daenyxinternational.com/Enquiry.html
http://www.daikinindia.com/
http://www.eta-engg.com/manufactring.html
http://www.electrolux.in/
http://www.fedderslloyd.com/
http://www.godrej.com/GodrejNew/GodrejHome/OurCompanies/GNB/ConsumerProducts/Appliances/Airconditioners/
http://www.godrej.com/GodrejNew/GodrejHome/OurCompanies/GNB/ConsumerProducts/Appliances/Airconditioners/
http://www.haierindia.com/
http://www.hitachi.co.in/
http://www.kenstar-appliances.com/
http://59.92.208.11/main/koryo.htm
http://www.in.lge.com/
http://www.lavida.co.in/
http://www.onida.com/home/home.asp
http://www.panasonic.co.in/
http://www.samsung.com/in/
http://www.sanyoindia.com/
http://www.iciciventure.com/homesolutions.html
http://www.trane.com/Commercial/DNA/View.aspx?i=2474
http://toshiba-aircon.co.in/
http://www.videoconworld.com/
http://www.voltas.com/new/corporate/home.html
http://www.whirlpoolindia.com/
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Vapor Absorption Machines 

Manufacturer (Brand)  Website or Contact Address if Website is not available  

Broad Air Conditioning  http://www.broad.com/ 

Carrier Airconditioning &  Refrigeration Ltd. http://www.carrierindia.com/ 

Ebara  http://www.ebara.co.jp/en/ 

Mc Quay (Through Daikin Air Conditioning India P 

Ltd.)  

http://www.mcquay.com/mcquay/Home/homepage 

Reynolds Heating Air Conditioning & Refrigeration Inc http://www.reynoldshtg.com/ 

Sanyo India (P) Ltd  http://www.sanyoindia.com/ 

Thermax Ltd  http://www.thermaxindia.com/v2/index.asp 

Voltas Ltd.  http://www.voltas.com/new/corporate/home.html 

Yazaki Energy Systems Inc. http://www.yazakienergy.com/ 

York (through Johnson Controls Inc)  http://www.york.com/products/esg/ 

  

http://www.broad.com/
http://www.carrierindia.com/
http://www.ebara.co.jp/en/
http://www.mcquay.com/mcquay/Home/homepage
http://www.reynoldshtg.com/
http://www.sanyoindia.com/
http://www.thermaxindia.com/v2/index.asp
http://www.voltas.com/new/corporate/home.html
http://www.yazakienergy.com/
http://www.york.com/products/esg/
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Annexure 3: Excerpt of CII Core Group Presentation  

 



Trigeneration in India – Market Assessment Study 93 

 

 

 

Annexure 4: Manufacturers of Active Solar Thermal Cooling System  

Manufacturer  Contact Information  

Mamta Energy Private Ltd  Plot No. 858, Kothari Industrial Estate, Behind Hutch Tower, 

Rakanpur-Santej Road, Santej - 382 721, Gujarat, India. 

Phone : +91-2764-394984 

Fax : +91-2764-268328 

E-mail : info@mamataenergy.com  

Website : www.mamataenergy.com 

Surya Shakti Solar Air Conditioners  Mr. Upendra K. Kamdar (Managing Director) 

Opp. Shastri Park, Dr. Cook Road, Anand - 388001, Gujarat, India 

Phone:91-2692-244635 

Fax:91-2692-240333 

Website :  

Solar India Solutions  Solar India Solutions 

49-14-11A/3, Lalitha Nagar  

Visakhapatnam , 

Pincode- 530016, AP ,INDIA. 

Phone: 91 891 2541945   

Fax : 91 891 2739867 

Website : http://www.solarindiasolutions.com  

SolCool Technologies (P) LTd.  Contact: Ravi Gogineni 

Phone: (671) 888-5670 

Email : ravi@solcooltech.com 

Website : http://www.solcool.net/dealer_int.htm 

Oorja Energy Engineering Services 

 

8-2-467/4/A/A, 2nd Floor, Road No. 1, Banjara Hills, Hyderabad, Hyderabad 

500034, Andhra Pradesh 

Tel: 91-9000332828 

http://www.oorja-energy.com 

Reliance Solar Group Building No. 5C,1 st Floor, 

Reliance Corporate Park,Thane- Belapur Road, 

Ghansoli, Navi Mumbai 400701, India 

Tel: +91-22-44780000 Fax: +91- 22- 44710084 

Email: sales.reliancesolar@ril.com 

 

http://www.solarindiasolutions.com/contactus.htm
mailto:ravi@solcooltech.com
http://www.solcool.net/dealer_int.htm
http://www.oorja-energy.com/
mailto:sales.reliancesolar@ril.com
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