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Preface
Energy efficiency has been considered by many experts as the “elephant in the 
room”  when it comes to sustainable energy. This is because of the enormous 
benefits that energy efficiency avenues provide.

Studies have indicated that energy efficiency methods, especially in commercial 
and industrial heavy consumers, can bring down energy consumption by as much 
as 40%. Just imagine the reduced load on the power generation utilities as well 
as the significant savings for the companies! In many instances, implementing 
these energy efficiency methods have shown payback periods of less than 2 years.

Energy efficiency is however, a very wide spectrum, encompassing tools, 
techniquesand solutions for almost every point where energy is generated, 
transmitted or consumed. Such diversity was what prompted us at EAI to 
bring out a special showcase on energy efficiency solutions in India.

The objective of this showcase is to put together, in one place, a comprehensive list of 
energy efficiency solution providers across the spectrum of functions, as well as 
across geography, for industrial and commercial energy consumers.

We hope that this Showcase is useful to all the consumers of energy looking for 
effective ways and means to migrate to a more sustainable energy ecosystem.

All the best!

Narasimhan Santhanam
Cofounder & Director
Energy Alternatives India - www.eai.in 
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1. Introduction 
Energy presents us with an interesting conundrum: the entire universe is made out of it, but 
when it comes to human consumption we are able to access very little of it. The demand is 
far greater than the supply, which makes it very expensive. This demand-supply gap is 
particularly a problem in a country like India which has a power deficit of about 10% of 
demand. A lot of work has gone into increasing the supply of energy, with renewable energy 
being increasing tapped by businesses to power their growth, butcommercial and industrial 
consumers are still faced with every increasing energy bills. 

Reducing the demand is a simpler way for commercial and industrial energy consumers to 
control ballooning energy expenditure. Energy saving strategies and solutions can help 
reduce the consumer’s load, reducing both their energy cost and uncertainties related to 
quantum of power that will be supplied by the utility 

2. Drivers 

2.1 Mandates 

2.1.1 Perform, Achieve, Trade 
The Perform, Achieve, and Trade (PAT) Scheme was introduced in April 2011 as a mandatory 
energy efficiency scheme for India’s largest industrial sites. Industrial units representing 
about half of the country’s industrial energy demand (called Designated Consumers) are 
given targets to improve energy efficiency. 

Each unit is issued Energy Saving Certificates (ESCerts) based on energy saved. Any unit that 
exceeds it targets can trade its excess ESCerts with other units that fail to meet their 
efficiency targets. 

The industrial sectors covered under PAT are 

• Aluminium 
• Cement 
• Chlor-Alkali 
• Fertilizer 
• Iron and Steel 
• Pulp and Paper 
  

  



• Textiles 
• Thermal Power Plants 

The goal is to reduce emissions by 26 million tonnes of CO2 equivalent by 2015, with each 
designated consumer reducing energy consumption by an average of 4.8%. 

The ability to trade ESCerts enhances the business case for designated consumers. Such 
energy efficiency mandates may extend to other industries as well in future. 

2.1.2 Other Initiatives 
Energy efficiency in industrial and commercial establishments has been encouraged through 
several initiatives in India.  These include 

2.1.2.1 Accelerated Depreciation 
80% depreciation on energy saving devices, including 

• Specialised boilers and furnaces, such as high efficiency boilers with thermal 
efficiency greater than 80% 

• Instrumentation and monitoring system for monitoring energy flows, such as 
automatic electrical load monitoring systems 

• Waste heat recovery equipment 
• Co-generation systems 
• Electrical equipment such as automatic power cut off devices and solid state motor 

speed control 
• Burners, including excess air burners 
• Other equipment, including automatic microprocessor based load demand 

controllers and turbo/super chargers 

2.1.2.2 State Energy Conservation Fund 
State energy conservation funds have been created to promote energy efficiency, including 
subsidisation of energy audits and partial credit guarantee for micro and small enterprises. 

2.1.2.3 Energy Conservation Building Code 
Currently in effect on a voluntary basis, the Energy Conservation Building Code provides a 
set of minimum energy standards for new and major retrofit of buildings with a connected 
load of 100 kVa of contracted load of 100 kVa. 
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2.2 Cost  - Effectiveness 
As the cost of conventional power keeps increasing, many industries (including SMEs) are 
implementing energy efficiency projects in order to save on energy cost. Energy saving 
initiatives need not be complex, and some solutions offer very attractive returns for near-
zero investment. 

• A geothermal based HVAC system was installed at Apollo Hospital’s Cancer Building 
in Hyderabad with a capacity of 200+ TR, resulting in energy savings of 43.6% 

• Honda Motorcycle & Scooter India installed a waste heat recovery unit at their 
Manesar plant that uses the exhaust heat from a 4 MW natural gas generator to 
generate steam, which was previously generated using diesel 

• Godrej did a retrofit of the Godrej Bhavan office building in Mumbai for Rs. 54 lakhs 
with a 4.7 year payback period and 12.3% electricity savings 

• Nirma saved 4.9 lakh kWh in annual electrical consumption and Rs. 25.90 lakhs per 
year with no investment by turning off one of their cooling water pumps that was 
not required for the amount of process cooling water needed

Industrial Energy E�ciency Showcase           8



3. Methods 
Several methods and avenues are available to achieve energy savings, depending on 
whether the plant at which energy savings are targeted is an existing plant or a greenfield 
venture. 

Method 
Greenfield 
plants 

Existing 
plants 

Capital 
Expenditure 

Time to 
implement 

Design optimisation  
 

Low High 

Energy Efficient Equipment   Medium-
High 

Medium-
High 

Energy Audits 
 

 Low Low-
Medium 

Energy Management 
Systems 

  Medium 
Medium-
High 

Energy Recovery Systems   
Medium-
High 

Medium-
High 

Behavioural Change 
 

 Low 
Medium-
High 

 

3.1 Design Optimisation 
This is the cheapest way to save energy as an energy efficient design usually involves little to 
no additional cost, and avoids expensive corrections later. Design optimisation can occur at 
the  

 Facility Level 
 Equipment Level 

3.1.1 Facility Level – Green Buildings 
Green buildings are the most visible face of facility level design optimisation. Though green 
buildings involve energy efficient equipment as well, a very large component of their energy 
savings come from design and choosing the right materials. Some of the features that go 
into making a green building include orienting a factory building in a direction that takes 
best advantage of natural cooling and lighting available on the property, correctly 
estimating the air-conditioning load, and optimum placements of lights in a room. Some of 
the elements of a green building include 

India Energy E�ciency Showcase           7
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3.1.1.1 Passive Solar Design 
This technique uses the structure of the building to store heat in winter and reject heat in 
summer. This can be as simple as optimising placement of windows in a building. 

3.1.1.2 Cool Roof 
A roof that acts as a reflector of sunlight and/or insulator can reduce the cooling loads on a 
building by up to 90%. Cool roof can use simple solutions such as painting the roof a light 
colour, or more complex solutions such as covering the roof with vegetation. 

Other than the building itself, networks within the building, such as the electrical network or 
compressed air networks, can benefit significantly from design optimisation, both in terms 
of energy savings and reliability. Correct sizing of cables from transformer to panel, or 
ducting the air intake of the compressor outside the building are effective design methods 
used to cut energy costs. 

3.1.1.2 Green Materials 
 

• Window Glazing: While glazing lets in light, it also lets in heat which can increase the 
load on the Heating, Ventilation, and Air Conditioning (HVAC) system. Using low 
emittance glass that is treated to let in the visible spectrum of light while blocking 
heat can maximise use of natural lighting without increasing HVAC energy 
consumption. 

• Thermal Insulation: Insulating materials such as extruded polystyrene, or walls made 
from Aerocon blocks can be used to reduce the heat ingress into the facility. 

• Reflective Paints: Exterior paints that reflect sunlight also reduce the load on the air 
conditioners by limiting heat ingress. 

Interior paints that reflect light reduce the artificial lighting requirement for ambient 
lighting. 

Green buildings use many techniques and materials to save energy and other resources. The 
additional cost of making a factory building green is about 3-5% of project cost and can 
deliver significant energy savings of over 50%, with payback periods of less than a year. 

3.1.2 Equipment Level 
Making the right choice of equipment at the design stage can save a lot of energy as it 
avoids retrofits later, and allows the best use of the equipment that is connected to the 
electrical or other networks. Some examples include 

3.1.2.1 Right Sizing Air Conditioners 
An air conditioner that is too large for the load will not deliver the savings it is capable of 
even if it is an energy efficient model. Identifying the correct temperature for occupant 
thermal comfort is also required to avoid excessive cooling. 
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3.1.2.2 Choosing Appropriate Lighting 
Estimating the lighting load and choosing the right lighting for the load is important not only 
from the point of view of the lighting bill, but the HVAC bill also as lights generate heat and 
increase the air conditioning load as well. In turn, the air conditioning load has to be 
estimated based on the heat evacuation required by the lamps, which is particularly 
important for the efficiency of some lighting solutions like LEDs. 
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3.2 Energy Ef�icient Equipment 
Fitting energy efficient equipment like LED lamps, high efficiency motors, and cogeneration 
plants (or replacing older equipment with their newer, energy efficient variants) can provide 
significant savings. Some of the equipment options to save energy include 

 Industrial Equipment  
 Office Equipment  

3.2.1 Industrial Equipment 
Key equipment includes 

• Arc Welding 
• Air Conditioners 
• Electric Motors 
• Transformers 
• Blowers 
• Fans 
• Pumps 
• Boilers 
• Air Compressors 
• Lighting 

3.2.1.1 Arc Welding 
An inverter based power source for arc welding equipment can be 50% more efficient and 
consumer 1/20th of the power when idling compared to transformer-rectifier sources. 

3.2.1.2 Air Conditioners 
Energy star rated air conditioning equipment can save up to 33% of energy consumed by 
nonstar-rated air conditioners. 

Air conditioners that are designed for a specific purpose, such as large floor area cooling, 
can provide savings over conventional air conditioners. 

Geothermal Cooling: Dumps building heat underground where temperatures are much 
cooler, reducing the load on the existing air conditioning system. 

3.2.1.3 Electric Motors 
High efficiency electric motors can achieve efficiency levels of 95% or more. 

Variable Frequency Drives: Controlling the speed of a motor to match the load can yield 
energy savings of 10-15%, particularly in centrifugal pumps, fans, and blowers. 

3.2.1.4 Transformers 
High efficiency transformers can reduce overall electricity consumption by 1% 

EAI
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3.2.1.5 Blowers 
Screw blowers can save 30% or more energy over lobe blowers. 

3.2.1.6 Fans 
Moulded FRP fans can save 15-40% of energy, depending on the application, compared to 
steel or aluminium fans. 

3.2.1.7 Pumps 
Pumps with variable speed drives can save up to 50% of power against using throttling 
valves to control fluid flow. 

3.2.1.8 Boilers 
Automatic monitoring of exhaust gases to control fuel/air ratios can significantly improve 
boiler efficiency; load management on multiple boilers can also be automated. 
Improvement in water treatment can also improve boiler efficiency by reducing scaling and 
the need for boiler blowdown. 

3.2.1.9 Air Compressors 
High-efficiency compressors can provide attractive savings in many industries that make 
extensive use of compressed air. Automated load management can also save a lot of energy 
where multiple air compressors are in use. Energy savings of more than 20% is possible. 

3.2.1.10 Lighting 
 

• LED Lighting: Provides directional lighting in a small form factor, providing flexibility 
and ease of control. Ideally suited for task lighting, ambient lighting in smaller areas, 
and applications where high efficiency and low power requirements are critical. LED 
lamps are seen in outdoor applications as well  

• Induction Lighting:  Provides multi-direction, broad-area lighting and are used in 
factories for high bay lighting and for outdoor use, especially in lightning-prone 
areas. Ideally suited for applications where lighting of greater than 100 watts is 
required. 

LED lamps at lower wattages/interior applications and Induction lamps at higher 
wattages/exterior applications can provide payback periods of 5 years in savings over 
conventional lamps 

3.2.2 Of�ice Equipment 

3.2.2.1 Computers 
Choosing the right size of computer monitor can save power as larger screens consume a lot 
more energy. Using laptops or netbooks can also save energy compared to desktops. 
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3.2.2.2 UPS 
Converting AC to DC to store energy in the battery, and back from DC to AC to power the 
connected equipment leads to conversion losses. Highly efficient UPS can provide 5% energy 
savings. 

3.2.2.3 Printers/Photocopiers 
Printers and photocopiers consume a lot of energy because they spend a lot of time 
switched on but idle. Energy star rated equipment save energy by minimising energy 
consumption during idle time 

EAI
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3.3 Energy Audits 
An energy audit of a facility identifies how and where energy is being consumed, and where 
it can be saved. The solutions suggested by an energy auditor can be as simple as not 
turning on one of the cooling fans during winter months to automation of compressed air 
systems. Some of the common areas of excessive energy consumption identified and 
solutions suggested by energy auditors include 

• Air Conditioning 
• Lighting 
• Compressed Air 
• Idle Operations 
• Cost of Energy Audit and Returns 

3.3.1 Air Conditioning 
Office and retail buildings frequently suffer from inefficient use of air-conditioners. This 
includes inefficient machinery, wastage in the form of leakage, and excessive cooling. 
Optimal temperature can be determined by considering factors such as number of people 
within an area, sources of heat, and heat absorbent materials. In many cases maintaining a 
temperature of 24-26°C provides optimum thermal comfort to the occupants. Regular 
cleaning and maintenance of the air conditioning systems can also eliminate inefficiencies 
and provide significant energy savings. 

3.3.2 Lighting 
Energy in office, retail, and factory buildings is often wasted through excessive or 
unnecessary lighting. This happens due to use of inefficient lighting technology, improper 
placements of lights, and use of light absorbent materials. Energy Auditors estimate that 
about20-30% of lighting energy consumption (or 2-3% of total energy consumption) is 
unnecessary, and can be eliminated through understanding and estimating optimum 
lighting levels, using appropriate lighting technology, automating lighting controls, and 
behavioural changes.   

3.3.3 Compressed Air 
Factories consume a great deal of energy in compressing air, and a great deal of that energy 
is wasted due to leakage of compressed air which can be in excess of 30%. Energy auditors 
identify and measure leaks in the system, and provide leak management programmes to 
prevent recurrence. They also estimate the minimum pressure level required which can save 
energy as many compressed air systems maintain greater than required pressures. 

3.3.4 Insulation 
The proper application and usage of insulation is critical in avoiding wastage of heat in many 
process heat applications, such as insulation on steam distribution systems. The energy  
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auditor can identify inadequate or inappropriate insulation and suggest replacements as 
well as an effective maintenance schedule. 

3.3.5 Idle Operations 
Perhaps the easiest way to save energy is to eliminate unproductive energy consumption. 
Energy auditors identify idle operations and work with management to counter them, using 
methods such as rationalising maintenance and production schedules with respect to 
energy consumption, use of energy management systems, and training of client personnel. 

3.3.6 Cost of Energy Audit and Returns 
Energy Audits usually provide maximum benefit to consumers whose thermal and electrical 
bill is greater than Rs. 1 Crore a year, typically those with a sanctioned load greater than 500 
kVa. The cost of audit ranges from 1-1.5% of annual electrical and thermal energy cost, or 
about Rs. 100/kw of connected load for electricity-only units. Savings of 10-17% on energy 
cost are feasible depending on the industry.  

An energy audit is only as good as the auditor who performs the audit. Speaking to auditors 
on their experience in similar facilities, area of expertise, and sophistication of equipment 
used can ensure that you find the right energy auditor for your organisation. 
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3.4 Energy Management Systems 
These systems allow a user to monitor and measure energy consumption in real time, and 
even allow equipment to be controlled remotely to save energy. These solutions can be 
classified based on 

 By Sophistication 
 By Function 

3.4.1 Types of EMS – By Sophistication 

3.4.1.1 Record and Report 
The simplest implementation is a sub meter that measures a machine’s energy 
consumption, which is recorded and reported via a wired or wireless network. This 
information is analysed by the user against a benchmark or past performance by the user. 

3.4.1.2 Analyse and Alert 
The data is fed to a central computer that analyses the information and triggers alerts on a 
web dashboard accessible from anywhere in the world or even sends messages to mobile 
phones. In data centres these systems monitor hot and cold zones and can even suggest 
which servers can be virtualised to save energy. Such systems can also be used in renewable 
energy power plants to monitor operating conditions and power generated to maximise 
returns from the plant. 

3.4.1.3 Automated Control 
The system controls equipment to save energy. Sensors in a room detect occupancy and the 
system can reduce or turn off lighting and air conditioning.  

3.4.2 Types of EMS – By Function 

3.4.2.1 Speci�ic-Function Management Systems 
These systems allow both monitoring and control, including automation of control, of a 
specific function such as lighting or air-conditioning. Both software and hardware controls 
(including sensors) can be combined to reduce wastage from equipmentbeing used when 
not required. 

3.4.2.2 Building Management Systems 
Sophisticated Building Management Systems integrate data from multiple sources like 
building access systems and security information to make decisions such as number of 
elevators to be kept active, regulation of indoor and outdoor lighting in different parts of 
the facility, and optimising maintenance schedules. 

•

•



3.4.2.3 Enterprise Management Systems 
These systems allow device level monitoring and control across multiple facilities at 
different locations. These are particularly suited for consumers who require a global view of 
their energy consumption across multiple factories, branches, or even countries. 

3.4.3 Smart Grid Solutions 
An extension of energy management systems, these technologies allow sophisticated 
integration with the grid infrastructure to take advantage of utility’s energy saving 
incentives such as dynamic pricing. 

3.4.3.1 Smart Meter 
These meters ‘talk’ to both the device and the generating plant and provide data for 
analysing load patterns. 

3.4.3.2 Smart Socket 
In combination with the smart meter, a smart socket can regulate the connected device to 
enable the utility’s power plant to manage the load. 

ISO 50001 is a specification that can be used by industrial units incorporating EMS in their 
facilities to ensure a systematic approach and continuous improvement in their 
performance.  
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3.5 Energy Recovery Systems 

3.5.1 Co-generation 
Generation of power, heat, and cooling, by extracting waste heat from industrial processes 
and equipment (such as engines and steam). This can take many forms 

3.5.1.1 Extraction methods 
 

• Jacket Cooling: Uses a jacket of liquid (typically water) to absorb heat, with the hot 
water (or steam) then used in other applications. 

• Organic Rankine Cycle: Uses an organic fluid with lower boiling point than water to 
extract waste heat from low temperature processes. 

• Back Pressure Steam Turbine: Excess steam in the process that is normally wasted is 
now used by a steam turbine to generate power. 

3.5.1.2 Processes 
 
Cogeneration for Power: Usually generates steam from waste heat (or uses excess steam 
from an industrial process), which drives a steam engine or turbine to generate power. 

• Combined Heat and Power: Uses waste heat to generate both heat and power for 
other processes. Even low temperature heat can be recovered to be used in other 
industrial processes, such as preheating water before it is sent to a boiler. 

• Tri-generation: Generates power, heat, and cooling from a single source of waste 
heat. The cooling is usually achieved through vapour absorption. 

• Biomass Heat and Power: Heat generated by biomass gasification power plants is 
commonly extracted to generate either heat or cooling, or both. 

3.6 Behavioural Change 
The human being is the ultimate consumer of energy and simple behavioural change, such 
as turning off equipment when not in use, can yield significant savings for an organisation. 
Allowing computers to hibernate rather than running screensavers when not in use and 
shutting down when leaving at the end of the day also provide energy savings. 
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4. Success Stories 
Many Indian companies have implemented and benefited greatly from energy efficiency 
projects. We list a few here to demonstrate the operational and financial benefits that could 
accrue to you. 

IOCL, Kanpur 
• A variable speed drive was installed to pump oil from the storage tank to tankers, 

enabling the company to vary the energy consumed based on the number of tankers 
to which oil had to be pumped 

• Power consumption reduced from 20 kW to 4.5 kW 
• The 30 HP variable speed drive cost Rs. 2.5 lakhs  
• Payback period of 2 years 

Chandpur Enterprises Ltd 
• An hour meter was installed to measure air pressure in the compressed air circuit 

and leakages were fixed 
• The company saves Rs. 3,00,000 and 60,000 kWh per year 
• The project cost just Rs. 2,000 to implement  
• Payback period of just 2 days 

Chandpur Enterprises Ltd 
• The power consumption at the cooling tower was eliminated by rerouting warm 

water to other processes that required warm water. 
• Annual savings or Rs. 4,00,000 and 80,000 kWh were achieved 
• Additional investment of Rs. 65,000 was required for piping 
• Payback Period of 2 months 

Neyveli Lignite Corporation Limited 
• The utilisation of boiler feed pumps with hydro-coupling was increased from 50% to 

90%, with the older non hydro-coupled pumps only used as backup 
• Rs. 10.36 lakhs and 5.6 lakh kWh per year were saved 
• No additional investment was required.  
• Payback was immediate



5.Conclusion  
Faced with mandates to curb electrical consumption and rising cost of energy, industrial 
energy consumers are increasingly turning to energy saving solutions to control their energy 
costs. Energy efficiency does not have to be expensive or complex; depending on your 
facility, some options might require zero investment and still deliver significant savings. 

Any intensive energy consumer should keep in mind several factors when trying to save 
energy 

• Optimise design – Designing your plant to save energy is the easiest and 
cheapest way to save energy. Retrofitting a solution may require higher 
investment and provide lower energy savings 

• Avoid wastage –Avoiding wastage of energy can provide significant benefits. 
This can range from turning off lights to avoiding using compressed air for 
cleaning 

• Rightsize equipment – Even energy efficient equipment may not deliver much 
savings if their capacity is much greater than required. If the required capacity 
varies, energy can be saved by installing several units of equipment at different 
capacities which can be used singly or in combination depending on the 
requirement 

• Audit energy consumption – An energy audit is a simple and effective way to 
identify many energy saving opportunities with easy to implement solutions 

• Reclaim energy –Wasted energy, such as exhaust heat, can be harvested to be 
used in other industrial processes and to even provide cooling 

Saving energy is usually a cheaper and more reliable option than procuring or generating 
additionalenergy. Industrial energy consumers who find energy to be a significant 
component of their cost structure can profit by understanding their energy consumption 
and implementing energy efficiency solutions that best suit their requirements and budget. 
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AMSET
Energy Systems & Solutions Pvt. Ltd.

SERVICES OFFERED:
 Awareness program on Energy costs-conservation-e�ciency
 Energy Audits-Preliminary [walk-through] and Investment grade
 Energy Management- from a Cost management perspective
 Waste to Energy-studies and implementation
 Carbon foot-printing and mitigation strategies
 ISO 50001-EnMS-Energy Management Standard certi�cation- support services

�
�
�
�
�
�

APPROACH:
 Energy Audit scope-typical
 Energy Data questionnaire-Thermal
 Energy Data questionnaire-Electrical
 Target Energy-Energy planning

�
�
�
�

Sensible efforts

Sustaining benefits

HO : P.M.Tower , 8A & 8B, 8th Floor No.37, Greams Road,
Chennai – 600 006. Mob : 96552 41599

Email : info@amsetenergy.in  | Web : www.amsetenergy.in

AMSET Energy Systems & Solutions Pvt. Ltd.

 
Team of BEE Certi�ed Energy Auditors

 

CREDENTIALS:
Branches : Bangalore, Palakkad, Gurgaon & Trichy
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ADVERTISE @ EAI’S ENERGY 
EFFICIENCY SHOWCASE 2014

Advertising Options

Packages Cost 
INR LAKHS

Front cover - half of the cover page
First Page - full page
Showcase full page
Showcase half page

4.0
2.5
1.0
0.6

Vendor Listing 0.15
*please note service tax of 12.36% will be added to the �nal amount
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