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Preface 
 

The project titled “BEE’s National Program on Energy Efficiency and Technology Up-gradation 

in SMEs” supported by Bureau of Energy Efficiency (BEE), Ministry of MSME and Ludhiana Auto 

Parts Manufacturers Association aims to bring down the energy demand of MSME industries 

located at Ludhiana Forging cluster. The project aims to support the MSME units in Ludhiana 

cluster to implement Energy Efficient Technologies. 

There are more than 1500 Small and Medium Enterprise (SME) forging units operating in the 

various industrial pockets in and around Ludhiana, manufacturing products suitable for 

automotive, industrial and agricultural sector.  The project aims to initially diffuse energy 

efficient technologies in selected units in the cluster. These units will act as demonstration units 

for long term and sustainable penetration of energy efficient technologies in the entire cluster. 

InsPIRE Network for Environment, New Delhi has been appointed as the executing agency to 

carry out the following activities in the cluster: 

 Conducting pre-activity cluster workshop in the cluster. 

 Conducting initial walk through audits in 5 representative units of the cluster. 

 Identify and proposes BEE on energy efficient process technologies, relevant to the cluster, 

with highest energy saving and replication potential, and their cost benefit analysis. 

 Identify local technology/service providers (LSP) for the above technologies in the cluster 

 Identify SME units willing to implement and demonstrate the energy efficient technologies 

 Assist BEE to enter into a contract with each of the shortlisted SME units to enable 

implementation and showcasing of Energy Efficient technology. 

 Conduct comprehensive Baseline Energy Audits in the shortlisted SME units wherein these 

technologies can be implemented and document the findings in the form of a report. 

 Develop technology specific case studies (Audio-Visual and print) for each technology 

 Prepare Best Operating Practices (BOP) document for the top 5 energy using equipment / 

process in the industry cluster 

 Enumeration of common regularly monitorable parameter at the process level which have 

impact on energy performance, and listing of appropriate instrumentation for the same with 

options including make, supplier, indicative cost specifications and accuracy of 

measurements. 

 Carry out post implementation energy audit in the implemented units to verify energy 

savings as a result of EE technology implementation. 

 Verify and submit to BEE all the relevant documents of each participating unit owner 

indicating his complete credentials, proof of purchasing the equipment, evidence of 

implementation and commissioning of the EE technology in the unit. 

Based on the confirmation on installation from a unit, a 5 member team consisting of Shri Tarun 

Dixit, Project Engineer, BEE; Shri Madhur Gupta, Financial Expert, Ludhiana Forging Cluster,  

Shri Arindam Mukherjee, Sr. Program Officer; Shri S. Vamsi Krishna, Program Officer and  

Shri Chaman Shukla, Sr. Program Associate from InsPIRE Network for Environment carried out a 

cross-verification of the implementation.  As part of the activities under the energy efficiency 

program in Ludhiana Forging cluster, post implementation energy audits in 8 forging units 

under Ludhiana cluster was conducted in the month of June’2016. This specific audit report 

details the findings of the post implementation energy audit study carried out at Mehram 

Industries. 
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Executive Summary 
 
1. Unit Details 

Unit Name : Mehram Industries  

Address : Plot No. K-30, Phase-VII, Focal Point, Ludhiana  

Contact Person : Smt. Surjeet Kaur (Cell No. 9878410234)  

Products : BB Axle, Barrel Hinge, cycle and other auto parts  

Production : 500-700 Kgs  

DIC Number  : 030091103069  

Bank Details : HDFC Bank, Account Number: 50200000569102  

TIN / PAN No. : PAN: ACCPK4429M  

Contract demand : 78.61 kVA  

 
2. Energy Efficient Technologies implemented vis-à-vis baseline energy audit 

recommendation 

 Technology recommended as 
per baseline energy audit (as approved 

by steering committee) 

Technology implementation and cross-verified 
during post implementation energy audit 

SPM –Turning Machine -2no’s SPM – Turning Machine -2no’s 

 

3. Cost Economics Analysis: Projected (as per baseline) vs. Actual 

 Technology 
Estimated 

Energy 
Savings (%) 

Savings Investment 
Simple Payback 
period (years) 

Baseline (Projected) 
SPM – Turning Machine - 1 

84 283,804 
 

550,000 
 

1.90 years 

Post Implementation 
(Actual) 
SPM – Turning Machine - 1 

88 435,338 572,670 1.32 years 

Baseline (Projected) 
SPM – Turning Machine -2 

84 283,804 
 

550,000 
 

1.90 years 

Post Implementation 
(Actual) 
SPM – Turning Machine -2 

88 414,658 572,670 1.38 years 

 

4.          Project Impacts 

Energy Efficient Technology 
implemented 

Percentage Savings 
in specific energy 

consumption from 
baseline (%) 

Annual Energy 
Savings (TOE) 

Annual CO2 
emission 
reduction  

(tCO2/year) 

SPM – Turning Machine - 1 88 4.99 52.24 

SPM – Turning Machine - 2 88 4.75 49.76 

            
Assumptions / conversion factors:  

 1 toe = 1 x 10 ^-7 
 Emission factor power is 0.9 tCO2 per MWh 
 CO2 emission reduction calculation has been considered based on equivalent reduction in energy 

consumption.  
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CHAPTER 1: 

 

Introduction  
 

1.1  MSME SECTOR – AN OVERVIEW  

The MSME sector is an important pillar of Indian economy as it contributes greatly to 

growth of Indian economy with a vast network of around 30 million units, creating 

employment of about 70 million, manufacturing more than 6000 products, contributing 

about 45% to manufacturing output and about 40% of exports, directly and indirectly. 

This sector even assumes greater importance now as the country moves towards a 

faster and inclusive growth agenda. Moreover, it is the MSME sector which can help 

realize the target of proposed National Manufacturing Policy of raising the share of 

manufacturing sector in GDP from 16% at present to 25% by the end of 2022. However, 

owing to the recent insecure market conditions and escalating energy expense, the 

economic scenario of MSME sector, is transpiring gloomier endangering the long term 

profitability, competitiveness and sustainability. 

 

However, a significant portion of the MSME units are energy-intensive where the cost of 

energy is 20-40% of the production cost, which implies huge energy saving potential. A 

study by BEE appraises the total energy efficiency market in India as INR 74,603 crore 

out of which, the share for MSME sector has been estimated at INR 12100 crore. But, in 

spite of huge energy efficiency potential in MSME sector, it is hurdled largely by 

following major barriers: 

 Obsolete technology and lack of access to modern technological solutions resulting 

in low productivity. 

 Very few programs to support technology development. 

 Lack of local service providers to sustain energy efficient technologies. 

 Lack of knowledge, financing and dedicated personnel for identifying energy 

efficiency improvements & opportunities. 

 90% of units are proprietorship concerns, which are limited on their managerial 

skills as well as amenability to new ideas. 

 Perceptions of Energy efficiency measures are financially unviable. 

 MSME units are reluctant to change & seek external technical assistance. 

 

In the wake of the need, Government of India has set ambitious target of energy saving 

of 44.85 BU at consumer side by the terminal year 2016-17 of 12th Five year Plan which 

is equivalent to 60.17 BU on Bus bar side translating into 12,350 MW avoided capacity. 

In addition, total thermal energy saving equivalent to 21.30 Mtoe is targeted. 
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1.2  BEE-SME PROJECT AT A GLANCE 

Under the 12th Five Year Plan, the Bureau of Energy Efficiency (BEE), Ministry of Power, 

Government of India, has taken an ambitious program on energy efficiency and 

technology up gradation in SME clusters in India. The program titled “BEE’s National 

Program on Energy Efficiency and Technology Up gradation in SMEs” is being 

implemented by BEE with support from Ministry of MSME in five selected clusters in 

India. These clusters include Ludhiana, Punjab; Pali, Rajasthan; Kochi, Kerala; Indore, 

Madhya Pradesh and Varanasi, Uttar Pradesh. The project aims to set up demonstration 

units in these clusters, wherein energy efficient technologies will be implemented. 

Efforts will also be made to replicate the successful technologies and wider penetration 

of energy efficient technologies in the sector as a whole. The key components of the 

project include: 

 Conducting pre-activity cluster workshop in the cluster. 

 Conducting initial walk through audits in 5 representative units of the cluster. 

 Approve energy efficient process technologies, relevant to the cluster, with highest 

energy saving and replication potential, and establish their cost benefit analysis. 

 Identify local technology/service providers (LSP) for the above technologies in the 

cluster 

 Identify SME units willing to implement and demonstrate the energy efficient 

technologies 

 Enter into a contract with each of the shortlisted SME units to enable 

implementation and showcasing of Energy Efficient technology. 

 Conduct comprehensive Baseline Energy Audits in the shortlisted SME units 

wherein these technologies can be implemented and document the findings in the 

form of a report. 

 Support the units towards implementation of energy efficient technologies. 

 Carry out post implementation energy audit in the implemented units to verify 

energy savings as a result of EE technology implementation. 

 Develop technology specific case studies (Audio-Visual and print) for each 

technology 

 Prepare Best Operating Practices (BOP) document for the top 5 energy using 

equipment / process in the industry cluster 

 Enumeration of common regularly monitorable parameter at the process level 

which have impact on energy performance, and listing of appropriate 

instrumentation for the same with options including make, supplier, indicative cost 

specifications and accuracy of measurements. 

 Release of financial incentive to units on submission of the relevant documents of 

each participating unit owner indicating his complete credentials, proof of 

purchasing the equipment, evidence of implementation and commissioning of the EE 

technology in the unit. 

 

The forging cluster located at Ludhiana, Punjab is one of the selected clusters under the 

BEE-SME program. 
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1.3  LUDHIANA FORGING CLUSTER – AN INSIGHT 

Ludhiana is one among the biggest forging cluster in India consisting of over 1500 units, 

manufacturing a wide range of products, suitable for the use of automotive, agricultural 

and other engineering industry. A significant portion of the manufactured goods are also 

exported from the cluster.  The units usually get raw materials in the form of steel and 

other ferrous products from the local industries and process the same using forging, 

machining and finishing process. The finished product is directly dispatched for the use 

of the target industry. The units are located in clusters in areas such as Focal Point 

(Ludhiana), Industrial Area (Jalandhar City), Industrial Area (Phagwara) and Industrial 

Area (Moga). Electricity is the main source of energy in these units. Majority of the units 

uses free hammer to forge the heated steel. The temperature required for forging is 

around 1150 - 1200 oC.  

 

Despite being in large numbers, most of the units in the clusters are un-organized, using 

obsolete and high energy consuming equipment. Also, the cluster has seen limited 

development in terms of technology up gradation and automation, over the years. Some 

of the important barriers towards accelerated adoption of energy efficient technologies 

have been lack of knowledge, lack of government scheme to support technology up 

gradation, lack of skill manpower and lack of financing options available with these 

units. Because of the lower penetration about the knowledge of energy efficient 

technologies in the cluster, the units has been using age old practices of manual lathes 

for machining and batch furnaces for heating operations.  

 

Twenty (20) units were selected from the cluster with the purpose of conducting 

baseline audit. Out of these, eight (8) nos. of units has completed implementation, within 

the stipulated time period and as per the guidelines of implementation.  

 
1.4  ABOUT THE UNIT 

Mehram Industries is engaged in manufacturing of different types of BB Axle, Barrel 

hings, Cycle and other auto parts. The manufacturing unit is located at Plot No K-30, 

Phase –VIII, Focal Point, Ludhiana. 

The daily production lies in the range of 500 -700 kg of bags. Mehram Industries is using 

energy in the form of electricity supply from Punjab State Electricity Board, for various 

process and utility applications in its premises. During baseline energy audit, it was 

observed that the average monthly electricity consumption was 9114 kWh. 
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1.5  PROJECT IMPLEMENTATION METHODOLOGY 

The BEE’s National Program on Energy Efficiency and Technology Upgradation at 

Ludhiana Forging Cluster followed the following implementation methodology: 

 
Figure 1.1: Production process 
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1.6  PRODUCTION PROCESS OF PLANT 

The following figure shows the typical process employed at manufacturing of forged 

products at Global Exports India, Jalandhar: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.2: Production process 

 

1.7 ENERGY AUDIT METHODOLOGY 

The primary objective of the baseline energy audit was to quantify the baseline energy 

consumption pattern and identify technologies which can lead to reduction in energy 

consumption. Based on the suggestions under the baseline audit, the units have 

implemented the technologies. The primary objective of the post implementation energy 

audit is cross-verify the implementation and document the impact. The key points targeted 

through energy audits were determination of specific energy consumption, both thermal 

and electrical, productivity etc. Pre – planned methodology was followed to conduct the 
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Drawing  

Cold forging 

Turning 

Milling 

Grinder 

Hired rolling 

Finishing 

This process involves 

turning of the job material  

(Conventional lathe 

machines replaced with 

special purpose machine) 
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energy audits. The energy audit methodology followed for baseline and post 

implementation energy audits is depicted in Figure 1.3 below:  

               
  Figure 1.3: Energy audit methodology 
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CHAPTER 2: 

 

Post implementation energy audit outcome and 

results     
 

2.1  INSTALLATION OF SPECIAL PURPOSE MACHINE 

2.1.1 Baseline Scenario 

Mehram Industries has installed manually operated lathe machines for various 

components machining job work like facing, turning, grinding, drilling etc. These 

machine runs on electrical motors having the capacity of 3 hp with production/ 

machining of 130-150 pcs/hr.    

  

Since these machines are manually operated, the process through which components 

are manufactured is very slow and time consuming. Apart from the slow process, the 

components manufactured are not very precise, identical and of high quality. Some 

times what happens that the machine keeps on running even there is no component on 

the machine or the operator is busy in some other work. All these factors lead to the loss 

of energy and production of low quality components. 

 

2.1.2 Present Scenario 

The conventional lathe machines are replaced by automatic special purpose machine 

(The conventional lathe machine has been replaced by automatic special purpose 

machine (SPMs). These machines run on pre-installed programs, and are equipped to 

carry out multi-tasking at a single time. Thus, consumption of electricity only happens 

when there is a function or operation required on the component. In the ideal condition 

the machine remains in dead mode/ no operation mode. The machine also has an 

automatic feeder to automatically load the component for machining. The cycle time of 

the each component is fixed in the business logic of the PLC / SPM; therefore each 

component will take specific time for processing or machining. The SPM machines 

results in 30-50% percent of the energy savings depending upon the type of component, 

operation, material, cycle time. The details and operating principle of SPM has been 

summarized below.  

A Special Purpose Machine (SPM) is a kind of multi-tasking machine used for 

machining purpose. A special purpose machine is used as a replacement to conventional 

machines like lathe, drilling or trimming machine. A special purpose machine is 

designed based on the customized requirement of a unit and may be used for one or 

multiple task as per the design. For example, a conventional lathe machine takes 3 mins 

(say) to machine (turn) a metal piece. Thereafter it is transferred to another machine for 

facing and trimming operations. In some cases, a third machine is used for threading 

operations. A special purpose machine specifically designed can replace all the three 

machines with a single machine. The replaced special purpose machine can perform all 

the four activities i.e. turning, facing, trimming, and threading on sequential manner. The 

sequence of operation is pre-set using timers and sensors. The entire operation is 
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maintained using pneumatic and mechanical control. For ease of operation, each special 

purpose machine is equipped with an automatic feeder.  Replacement of conventional 

machines with special purpose machines usually increases machine productivity by 5 

times, easing the life of the operators by avoiding manual intervention during each 

operation.   

 Operating Principle 

A special purpose machine (SPM) is usually customized based on the specific 

requirement of a unit. A SPM is used for multi-task operation, which are typically 

performed in more than one conventional machine. The sequence of operation in a SPM 

is pre-set using timers and sensors. Usually, a SPM is equipped with two or more 

machine tools fitted in different axis. The operations are carried out in sequential 

manner. The axial motion of the machine tool is usually powered by pneumatic controls, 

whereas positioning of the tool is done using 

sensors. A particular operation e.g. turning 

operation in a metal piece of 400 mm is pre-set 

using timers. Once the operation is over, the 

sensor directs the next sequence of operations, 

which are also pre-fed programs in the machine. 

Thus, manual intervention in each operation can 

be prevented. Also, two or more operational can 

be performed simultaneously in a SPM.  

Figure 2.1: Special Purpose Machine- Turning 

 

Similar is the case for SPM-drilling machine, where the time taken in conventional 

drilling machine which performs one drilling operation at a time, can be significant 

reduced by simultaneously performing two or more drilling operations at a time.    

 
2.1.3 Energy saving and Cost Economics Analysis (baseline vis-à-vis post 

implementation) 

The table below summarizes the post implementation energy consumption figures of 
the unit vis-à-vis the baseline energy audit data. 
 

Parameter Unit Value 

Baseline Scenario 

Power consumed by conventional turning machine (3 
machines of 4 hp each) kW 

8.952 

Productivity on conventional lathe machine (turning 
operation) Pcs/hr 140 

Specific power consumption on conventional machine kWh/Pcs 0.064 

Specific fuel consumption in terms of kcal kcal/pcs 54.991 

Cost of energy consumption Rs/pcs 0.480 

Annual production (based on baseline productivity) pcs/annum 336000 

Post Implementation Scenario 

Power consumed by 2 nos. of SPM turning machine (based on 
actual on-site measurement) 

kW 6.49 
Note: Each SPM machine was observed to be running at 80% 
loading) 
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Parameter Unit Value 

Productivity on SPM turning machine  Pcs/hr 3.31 

Specific power consumption on conventional machine kWh/Pcs 
 

Specific fuel consumption in terms of kcal kcal/pcs 430 

Cost of energy consumption Rs/pcs 0.008 
Annual production (based on post implementation 
productivity) 

pcs/annum 6.620 

Savings     

Reduction in cost of energy  Rs/pcs 0.42 

Reduction in specific energy consumption in kcal kcal/pcs 48.4 

Annual Cost Savings (in terms of post implementation 
production) 

Rs 435338 

Annual Reduction in Energy Consumption (in terms of post 
implementation production) 

toe 4.99 

Percentage reduction in energy consumption % 87.96 

SPM turning machine  Rs 572670 

Simple payback period  years 1.32 

Annual CO2 emission  reduction  t CO2/year 52.24 

 

Assumption / conversion factors:  

 1 toe = 0.0148 TJ   

 Emission factor power is 0.9 tCO2 per MWh   
CO2 emission reduction calculation has been considered based on equivalent reduction in 
energy consumption  

 

The energy cost saved per piece of forged material is Rs. 0.42. The actual investment 

made to implement the energy efficient SPM technology is Rs 5.72 lakhs with annual 

saving of Rs. 4.35 Lakhs. Thus, the investment made will be recovered within 1.32 years.   

 
2.1.4 Snap-shot of implementation (before and after) 

A comparison of the snap-shots of conventional lathe machine used during the baseline 

vis-à-vis the Special Purpose Machine used in the post implementation study has been 

shown below: 

  

Figure 2.2: Snap shot of conventional lathe 

machine at Mehram Industries 

 

Figure 2.3: Special Purpose Machine 

installed at Mehram Industries 
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2.1.5 Energy saving and Cost Economics Analysis (baseline vis-à-vis post 
implementation) 

The table below summarizes the post implementation energy consumption figures of 
the unit vis-à-vis the baseline energy audit data. 
 

Parameter Unit Value 

Baseline Scenario 

Power consumed by conventional turning machine (3 
machines of 4 hp each) kW 

8.952 

Productivity on conventional lathe machine (turning 
operation) Pcs/hr 140 

Specific power consumption on conventional machine kWh/Pcs 0.064 

Specific fuel consumption in terms of kcal kcal/pcs 54.991 

Cost of energy consumption Rs/pcs 0.480 

Annual production (based on baseline productivity) pcs/annum 336000 

Post Implementation Scenario 

Power consumed by 2 nos. of SPM turning machine (based on 
actual on-site measurement) 

kW 3.18 
Note: Each SPM machine was observed to be running at 80% 
loading) 

Productivity on SPM turning machine  Pcs/hr 410 

Specific power consumption on conventional machine kWh/Pcs 0.008 

Specific fuel consumption in terms of kcal kcal/pcs 6.670 

Cost of energy consumption Rs/pcs 0.058 

Annual production (based on post implementation 
productivity) 

pcs/annum 984000 

Savings     

Reduction in cost of energy  Rs/pcs 0.42 

Reduction in specific energy consumption in kcal kcal/pcs 48.3 

Annual Cost Savings (in terms of post implementation 
production) 

Rs 414658 

Annual Reduction in Energy Consumption (in terms of post 
implementation production) 

toe 4.75 

Percentage reduction in energy consumption % 87.87 

SPM turning machine  Rs 572670 

Simple payback period  years 1.38 

Annual CO2 emission  reduction  t CO2/year 49.76 

 

Assumption / conversion factors:  

 1 toe = 0.0148 TJ   

 Emission factor power is 0.9 tCO2 per MWh   
CO2 emission reduction calculation has been considered based on equivalent reduction in 
energy consumption  

 

The energy cost saved per piece of forged material is Rs. 0.42. The actual investment 

made to implement the energy efficient SPM technology is Rs 5.72 lakhs with annual 

saving of Rs. 4.14 Lakhs. Thus, the investment made will be recovered within 1.38 years.   
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2.1.6 Snap-shot of implementation (before and after) 

A comparison of the snap-shots of conventional lathe machine used during the baseline 

vis-à-vis the Special Purpose Machine used in the post implementation study has been 

shown below: 
  

Figure 2.4: Snap shot of conventional lathe 

machine at Mehram Industries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.5: Special Purpose Machine 

installed at Mehram Industries 
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Annexure 1 

 

Base Executive Summary 
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Annexure 2 

 

Clearance by CA 
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Annexure 3 

 

Completion Letter  
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Annexure 4 

 

Energy Saving calculation for SPM-turning 
 

 

Parameter Unit Value 

Baseline Scenario 

Power consumed by conventional turning machine (4 machines of 3 
hp each) 

kW 8.952 

Productivity on conventional lathe machine (turning operation) Pcs/hr 140 

Specific power consumption on conventional machine kWh/Pcs 0.064 

Specific fuel consumption in terms of kcal kcal/pcs 54.991 

Cost of energy consumption Rs/pcs 0.480 

Annual production (based on baseline productivity) pcs/annum 336000 

Post Implementation Scenario 

Power consumed by 2 nos. of SPM turning machine (based on actual 
on-site measurement) 

kW 6.49 
Note: Each SPM machine was observed to be running at 80% 
loading) 

Productivity on SPM turning machine  Pcs/hr 840 

Specific power consumption on conventional machine kWh/Pcs 0.008 

Specific fuel consumption in terms of kcal kcal/pcs 6.645 

Cost of energy consumption Rs/pcs 0.058 

Annual production (based on post implementation productivity) pcs/annum 2016000 

Savings 
  

Reduction in cost of energy  Rs/pcs 0.42 

Reduction in specific energy consumption in kcal kcal/pcs 48.3 

Annual Cost Savings (in terms of post implementation production) Rs 849996 

Annual Reduction in Energy Consumption (in terms of post 
implementation production) 

Toe 9.75 

Percentage reduction in energy consumption % 87.92 

SPM turning machine  Rs 1145340 

Simple payback period  years 1.35 

Annual CO2 emission  reduction  t CO2/year 102.00 
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Baseline Scenario 

Power consumed by conventional turning machine (3 machines of 4 
hp each) kW 

8.952 

Productivity on conventional lathe machine (turning operation) Pcs/hr 140 

Specific power consumption on conventional machine kWh/Pcs 0.064 

Specific fuel consumption in terms of kcal kcal/pcs 54.991 

Cost of energy consumption Rs/pcs 0.480 

Annual production (based on baseline productivity) pcs/annum 336000 

Post Implementation Scenario 

Power consumed by 2 nos. of SPM turning machine (based on actual 
on-site measurement) 

kW 3.18 
Note: Each SPM machine was observed to be running at 80% 
loading) 

Productivity on SPM turning machine  Pcs/hr 410 

Specific power consumption on conventional machine kWh/Pcs 0.008 

Specific fuel consumption in terms of kcal kcal/pcs 6.670 

Cost of energy consumption Rs/pcs 0.058 

Annual production (based on post implementation productivity) pcs/annum 984000 

Savings     

Reduction in cost of energy  Rs/pcs 0.42 

Reduction in specific energy consumption in kcal kcal/pcs 48.3 

Annual Cost Savings (in terms of post implementation production) Rs 414658 

Annual Reduction in Energy Consumption (in terms of post 
implementation production) 

Toe 4.75 

Percentage reduction in energy consumption % 87.87 

SPM turning machine  Rs 572670 

Simple payback period  years 1.38 

Annual CO2 emission  reduction  t CO2/year 49.76 
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Annexure 5 

 

GHG Emission Factor 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


