
 

87 

 

3.3  Action Plan for Technology 2: Variable Speed Drives for Motors 

 

3.3.1  Description of the technology 

 

Constant speed motor drives are associated with various losses due to its inability to adjust the speed to suit 

the application. It is possible to save energy as much as 60% depending on the application using speed 

control. High savings can be achieved with fans and pumps that are very common in most of the industries. 

The traditional speed controls use mechanical speed reduction methods such as gearwheels and belt with 

pulleys. Both these methods have high energy losses due to friction. Moreover, motor running at a higher 

speed contributes additional losses such as frictional and iron losses.  Further, such speed control systems 

are bulky or needs considerable space with the need of frequent maintenance depending on the usage and 

environment.  

 

The variable speed control system or an electronic drive can adjust the speed to suit the application not only 

by adjusting the speed but also torque characteristics of the motor. Since the speed controller is electronic, 

the energy loss in the controller is very much less than that of a mechanical speed controller and also very 

compact. However, electronic drives should have stable supply for its trouble-free operation. Various 

manufacturers provide other technologies to achieve fine improvements of motor operation to achieve more 

energy saving and optimizing the operation.  

 

Motor driven pumps and fans controlled by variable speed drives, as described above, can achieve high 

energy savings according to the theory. The basic law of fluid flow shows that the power requirement is 

proportional to the cube of the flow speed. If the speed is reduced by 80% (this does not affect most of the 

process unless high precision of speed is required) the energy requirement can be reduced by 51%. This is a 

typical application in withering process in tea manufacturing. Most of the pumping applications can also 

achieve this type of saving if the speed is reduced, as it cannot be a problem as pumps generally operates 

only intermittently – runs at full speed and then idle. However, since average electronic drives generally 

produce non-sinusoidal current waveform,   it is preferable to use motors recommended for such application 

for better life span. 

 

‘Variable Speed Drives for Motors’ technology is recommended because of its high green house gas 

emission reduction potential in electricity power generation. This technology helps to improve electrical 

energy efficiency and save electricity particularly in industries and in service sectors as well. Estimated 

annual electricity saving is about 151,109 MWh and the greenhouse gas reduction potential is about 51,679 

tCO2e per year. Estimated investment cost of variable speed drive technology is about 104,563 US$/tCO2 

reduction.  
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3.3.2  Targets for Technology Transfer and Diffusion 

Primary target is to use VSD in all relevant industrial applications by 2030. It is assumed that the VSDs are 

applicable for about 40% of all the electric motor driven applications. Expected lifetime of this technology 

application is minimum 10 years. Estimated electricity saving for 10 years is about 1,511,088MWh and its 

cost saving is about US$141,664,500.  Expected GHG reduction for 10 years is about 516,792 tCO2e. Less 

than 50 personnel are being currently employed in the technology related activities and the employment 

generation potential is estimated to be around 250 @ 10 per district. 

 

3.3.3  Barriers and Technology Action Plan for the Technology 

 

The barriers and measures identified for ‘Variable Speed Drives for Motors’ and ‘Energy Efficient Motors’ are 

identical due to similarities in two technologies. Both technologies are used for improving efficiency of motors 

and their applications. Hence the barriers and proposed enabling measures are essentially the same. 

Therefore, the key barriers, hierarchical classification and technology action plan for ‘Variable Speed Drives 

for Motors’ are not repeated in this section for practical reasons (Refer to table 3.6 and 3.7).  

 

3.4  Action Plan for Technology 3: Biomass Residue Based Cogeneration 

Combined Heat and Power (CHP) 

 

3.4.1   Description of the technology 

 

Biomass is the term used for all organic material originating from plants (including algae), trees and crops 

and is essentially the collection and storage of the sun’s energy through photosynthesis. Biomass energy, or 

bio-energy, is the conversion of biomass into useful forms of energy such as heat, electricity and liquid fuels. 

Biomass for bio-energy comes either directly from the land, as dedicated energy crops, or from residues 

generated in the processing of crops for food or wood based industries. Another important contribution is 

from post consumer residue streams such as construction and demolition wood, pallets used in 

transportation, and the clean fraction of Municipal Solid Waste (MSW).  

 

Generation of energy requirement of the rubber processing factories using saw dust is an example for 

application of CHP. Saw dust is a waste material from saw mills which has potential of creating several 

negative environment issues if not disposed off properly. The average thermal requirement of a rubber 

processing factory is 1720 kW, and its average electrical power requirement is 1,138 kW, giving a heat to 

power ration of about 1.5:1. The combined heat and power (CHP) plant proposed under this technology will 

run at a constant load of 2250 kW electricity and the excess electricity generated can be fed into the national 

grid. Generation of steam will be at a constant rate of 3,375 kW and the excess steam generated will be 

either wasted or could be used for preheating combustion air or boiler feed water. The design capacity factor 

of the plant is 0.8, while overall efficiency is 34.5% (13.8% electric, 20.8% thermal). Attempts towards 


