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Figure 1.1: Process flow chart
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EXECUTIVE SUMMARY

Cll — AVANTHA Centre for Competitiveness for SMEs, one of the Centre of Excellence of
Confederation of Indian Industry (ClI) is executing BEE - SME Program in Jodhpur Lime Stone
Cluster, supported by Bureau of Energy Efficiency (BEE) with an overall objective of improving
the energy efficiency in cluster units.

Jodhpur Lime Stone cluster is one of the largest Lime clusters in India; accordingly this cluster
was chosen for energy efficiency improvements by implementing energy efficient measures /
technologies, so as to facilitate maximum replication in other Lime Stone units in India.

The main energy forms used in the cluster units are Pet coke and grid electricity. In Lime Stone
units, pet coke bill is about 80% of total plant energy bill and rest is of electricity. Pet-coke is
used as fuel in kiln for getting quick lime from raw lime stone.

Hydrators, Classifier, Pulveriser, and Hammer Mills are the main area where motors are
installed.

7.5 HP Induction motor is the prime movers for the Elevator system. At the time of audit
following parameters were measured for Elevator motor.

Voltage =409 v
Current =2.0to3.5A
Power =1.0to 2.0 KW

It was observed that the maximum of motors are re-winded more than 5 times and were under
loaded which leads to higher power consumption and lower operating efficiency. Also old in-
efficient motors in the efficiency range of 70 - 85% are in use.

This DPR studies in detail the proposal for the replacement of old 7.5 HP Elevator motor with
energy efficient motor.

11
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Project implementation will lead to saving of Rs. 0.19 Lakh per year per motor, with a capital
investment of Rs 0.48 Lakh /Motor. This investment will have a payback period of about 25
months.

The total investment, debt equity ratio for financing the project, monetary savings, Internal rate
of return (IRR), Net present value (NPV), Return on investment (ROI) etc for implementing
installation of energy efficient motors is furnished in Table below.

The projected profitability and cash flow statements indicate that the project implementation
will be financially viable and technically feasible.

12




ENERGY I8 LIFE

GONSERVE IT

Energy Efficient Motor for Lime cluster, Jodhpur

ABOUT BEE’S SME PROGRAM

Bureau of Energy Efficiency (BEE) is implementing a BEE-SME Program to improve the energy
performance in 25 selected SMEs clusters. Jodhpur Lime Stone Cluster is one of them. The
BEE's SME Program intends to enhance the energy efficiency awareness by
funding/subsidizing need based studies in SME clusters and giving energy conservation
recommendations. For addressing the specific problems of these SMEs and enhancing energy
efficiency in the clusters, BEE will be focusing on energy efficiency, energy conservation and
technology up gradation through studies and pilot projects in these SMEs clusters.

Major activities in the BEE -SME program are furnished below:

Energy Use and Technology Audit

The energy use technology studies would provide information on technology status, best
operating practices, gaps in skills and knowledge on energy conservation opportunities, energy
saving potential and new energy efficient technologies, etc for each of the sub sector in SMEs.

Capacity Building of Stake Holders in Cluster on Energy Efficiency

In most of the cases SME entrepreneurs are dependent on the locally available technologies,
service providers for various reasons. To address this issue BEE has also undertaken capacity
building of local service providers and entrepreneurs/ managers of SMEs on energy efficiency
improvement in their units as well as clusters. The local service providers will be trained in order

to be able to provide the local services in setting of energy efficiency projects in the clusters.

Implementation of Energy Efficiency Measures

To implement the technology up gradation projects in clusters, BEE has proposed to prepare
the technology based detailed project reports (DPRs) for a minimum of five technologies in

three capacities for each technology.

13
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Facilitation of Innovative Financing Mechanisms for Implementation of Energy Efficiency
Projects

The objective of this activity is to facilitate the uptake of energy efficiency

measures through innovative financing mechanisms without creating market distortion.

14
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1.0 INTRODUCTION

1.1 Brief Introduction about Cluster

Jodhpur SME Cluster is one of the largest Lime stone clusters in India, which is famous for
manufacturing of hydrated lime. Jodhpur limestone cluster is well connected by rail, road and
air ways. The nearest airport is at Jodhpur, which is 15 KM from Jodhpur by road.

There are approximately 100 lime stone units in this cluster which are engaged in
manufacturing of hydrated lime.

Table 1.1 Details of Energy Consumption at Jodhpur Cluster

1 Pet coke MT/year | 1200 75

2 Electricity | kWh/year | 120000 25

Energy Usage Pattern

Average monthly electricity consumption in lime stone units ranges from 1 lakh to 2 lakh kWh
depending on the size of the plant. In thermal energy, solid fuel pet coke is used in kiln in all
plants. Solid fuel consumption (Petcock) in kiln varies from 500 MT/ year to 2500 MT / year of
hydrated lime production. On an average 3 MT of Pet coke is used to get 15 MT of quick lime.

Classification of Units

The Lime stone cluster units can be categorized into following four types based on production
capacity

1) Large Scale Units

2) Medium Scale Units
3) Small Scale Units

ENERGY IS LIFE 15
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Production wise Unit Breakup

Energy Efficient Motor for Lime cluster, Jodhpur

Jodhpur Lime Stone cluster can be broken into three categories viz. small, medium and large
size unit. Table 1.2 shows that production wise breakup of Lime stone cluster.

Table 1.2 Production wise Unit breakups

Small Scale unit

Less than 5000

Medium Scale Unit

65-70

5000-15000

Large Scale Unit

=5

More than 15000

Table 1.3 Products Manufactured

Hydrated Lime

50-55

Quick Lime

10-15

16
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Energy Efficient Motors

Production Process of Hydrated lime

e  STORAGE-
1,2,3

ELEVATOR-3

HYDERATOR-
1,2,3

ELEVATOR-4

HAMMER
MILL

ELEVATOR-2 CLASSIFIER

PACKING

ELEVATOR-1

PULVERISER

DRY SILO SCREEN

Figure Production Process of Hydrated lime

Figure 1.1 Process Flow Diagram of Hydrated Lime
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Hydrated Lime Production

Energy Efficient Motor for Lime cluster, Jodhpur

In lime stone industry kiln is major consumer of energy. Conventionally it is done in direct flame
to fire the products. Kiln is batch type kiln, where raw material is fed from top side and at bottom

after 12-13 hrs finished product (quick lime) is taken out.

Raw product undergoes loading section, combustion zone, cooling zone and then under loading
section. Material movement is by gravity. Kiln is constructed with refractory and insulating
bricks. Lime Stone cluster units in Jodhpur region producing large quantity of quick lime and

hydrated lime.

Lime stone cluster in Jodhpur is spread across a large number of small companies, each
company comprises of about 1 to 5 number of production units. Capacity of company varies

from 15TPD to about 75TPD.

1.2 Energy Performance in Lime stone cluster

1.2.1 Average Production

Annual production in typical unit in Jodhpur Lime Stone cluster is given in Table 1.4 below:

Table 1.4 Annual productions from a typical unit

Small Scale unit 10-15 Less than 250
Medium Scale Unit 65-70 250-1500
Large Scale Unit 2-5 More than 250

1.2.2 Energy Consumption

Energy Consumption (Electrical and/or Thermal) in a typical lime stone plant for Kiln is given in

Table below:

18
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Table 1.5 Energy Consumption for Kiln

Vertical
Shaft

Pet
Coke

Continuous

15T
Quicklime
Lime/ day

2.5-3.0 MT Pet
coke

0.2 MT Pet coke/T
Quicklime

Rs 1.44/Kg of
Quick lime

For production of hydrated lime, apart from pet coke electricity energy is also used. Mainly
Electricity is used for running hydrator, hammer, Classifier, elevators, blowers, rollers &

conveyers of the kiln etc.

Specific energy consumption for both electrical energy and thermal energy for Crushing &
Hydration motors is given in table 1.6 below.

Table 1.6 Specific Energy Consumption for Crushing & Hydration motors

Crushing 18T
& Electricity | 8to 10 Hydrated | 250 -270 KWh 14-16 Kwh Rs 75.0
Hydration Lime/ day
ENERGY 1 LIFE 19
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1.2.3 Specific Energy Consumption

Pet coke consumption in Kiln is in the range of 2.5 — 3.0 Tonnes to produce around 15 Tonnes
of quick lime. So, based on the lime output from Kiln, Specific energy consumption is coming
around 0.2 Tonnes of Reliance pet coke (@ 7400 Kcal/kg)/T of quick lime produced.

1.3 Proposed Technology/Equipment
1.3.1 Description of Existing Technology/Equipment

Hydrators, Classifier, Pulveriser, and Hammer Mills are the main area where motors are
installed.

7.5 HP Induction motor is the prime movers for the Elevator systems. At the time of audit
following parameters were measured for Elevator motor.

Voltage =409 v
Current =2.0to3.0A
Power =1.0to 2.0 KW

It was observed that the maximum of motors are re-winded more than 5 times and were under
loaded which leads to higher power consumption and lower operating efficiency. Also old in-
efficient motors in the efficiency range of 70 - 85% are in use.

1.4 Benchmarking for Existing Specific Energy Consumption

Presently the Limestone cluster in Jodhpur is operating with very old and inefficient motors.
Installation of Energy efficient motors in place of re-winded motors will save the power as
Energy efficient motors (EEF1) have 4-5 % efficiency higher than standard motor.

Advantages:-

= Less power consumption

= High efficiency

» Less losses

=  Wide range with good efficiency
= Less starting torque

1.5 Barriers in Adoption of Product Technology/Equipment
1.5.1 Technological Barrier
e In Jodhpur Lime Stone cluster, overall technical understanding on lime

ENERGY IS LIFE 20
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stone manufacturing is good and rapidly increasing, however awareness
and information about the new and emerging energy efficiency technologies
available in market is less.

¢ In this cluster there is lack of leadership to take up the energy efficiency
projects.

e The majority of the limestone plant owners are only concern about their
production instead on efficiency improvement.

e Dependence on local equipment suppliers for uninterrupted after sales
service

1.5.2 Financial Barrier

e The majority of the unit owners are of the view that it makes business sense
for them to invest in enhancing production capacity rather than making
investment in energy efficiency.

e The unit owners in the cluster are wary of approaching banks for financial
assistance due to their old perception that getting loan sanctioned from
Banks involves lot of paper work / documentation and needs collateral
security.

1.5.3 Skilled Manpower

In Jodhpur Lime Stone cluster, the availability of skilled manpower is one of the limitations, this
issue gets further aggravated due to more number of lime stone units as compared to the
availability of skilled manpower. One local technical person available at lime stone unit takes
care of about 5 to 10 lime stone units. For major equipments of lime stone units like kiln,
hammer mill, hydrator Machine etc.

2.0 PROPOSED TECHNOLOGY
2.1 Detailed Description of Technology
2.1.1 Description of Technology

During the audit it was observed that the maximum of motors were re-winded more than 5 times
and were operating in under loaded conditions, which leads to approx 2.5 times more power
consumption and lower operating efficiency. These motors must be replaced by the Energy

21
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Efficient Motors which leads to higher working efficiency up to 4 % for the same working
condition.

Energy-efficient motors (EEM) are the ones in which, design improvements are incorporated
specifically to increase operating efficiency over motors of standard design. Design
improvements focus on reducing intrinsic motor losses.

Improvements include the use of lower-loss silicon steel, a longer core (to increase active
material), thicker wires (to reduce resistance), thinner laminations, smaller air gap between
stator and rotor, copper instead of aluminum bars in the rotor, superior bearings and a smaller
fan, etc.

Energy-efficient motors now available in India operate with efficiencies that are typically 3 to 4
percentage points higher than standard motors. In keeping with the stipulations of the BIS,
energy-efficient motors are designed to operate without loss in efficiency at loads between 75 %
and 100 % of rated capacity. This may result in major benefits in varying load applications. The
power factor is about the same or may be higher than for standard motors.

Figure 2.1: Energy Efficient Motor

Standard vs. High Efficiency Motors

Efficient motors have lower operating temperatures and noise levels, greater ability to
accelerate higher-inertia loads, and are less affected by supply voltage fluctuations.

22
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Energy Efficiency Comparison of Standard and EE Motors at
different loading

100

| l J—

= —_— | =
60 —

40

20

Efficiency (%)

25 50 75 100
Loading (%)

=== Conventional Motors == Energy Efficient Motors

Figure 2.2: Energy Efficiency Comparison of Standard and EE Motors at different loading

Energy Efficiency Comparison of Standard and EE Motors at
different rating

100

80 L — ———

60

40

Efficiency (%)

20
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Conventional Motors === Energy Efficient Motors

Figure 2.3: Energy Efficiency Comparison of Standard and EE Motors at different rating
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2.1.3

2.1.4

2.1.5

2.1.6

2.1.7

2.1.8

Energy Efficient Motor for Lime cluster, Jodhpur

Technology Specification

This DPR studies in detail the proposal for the replacement of old 7.5 HP Hydrator
motor with energy efficient motor. Detailed specification of the motor is provided in
attached annexure.

Suitability or Integration with Existing Process and Reasons for Selection

This is the simplest and widely accepted measure for energy cost reduction in all the
industries. It does not affect the process but improves the process efficiency since these
types of motors have high efficiency.

Availability of Technology

Service providers of this project are available at Jodhpur itself. Even many of the
vendors are trying to personally visit the units to tell the unit owners about the savings
achieved by replacing existing re-winded motors with high energy efficient motors.

Source of Technology

This Technology is already used in many of the industries and savings have been
already achieved. This technology is very common and easy to implement. It reduces
the net KVA demand from the grid also it increases the overall efficiency of the system.
This technology is well established and easily available.

Terms and Conditions in Sales of Equipment

The Technology supplier shall give guarantee for proper performance after
implementation of this project.

Process down Time during Implementation

Process down time requirement will be of one month for implementation of this project.
Week wise break up of one month is shown in Annexure-5.

Life Cycle Assessment

Life of the proposed energy efficient motors will be around 10 to 15 provided periodic
maintenance is carried in timely manner. Also the life cycle of the system will depend on
the quality of power system.
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3.0
3.1

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

3.2

Energy Efficient Motor for Lime cluster, Jodhpur

Suitable Unit for Implementation of Proposed Technology

In Jodhpur, there are around 100 Lime stone units. Most of the units are using multiple
time re-winded motors, thus providing a potential for energy conservation by replacing
existing re-winded motors with high energy efficient motors.

ECONOMIC BENEFITS FROM PROPOSED EQUIPMENT
Technical Benefits
Fuel Saving

No fuel savings are considered in the proposed technology because it is not reducing
the fuel consumption in the kiln.

Electricity Saving

Installation of Energy efficient motors in place of re-winded motors will save the power,
as Energy efficient motors (EEF1) have 4-5 % efficiency higher than standard motor.

Thus, energy saving by replacing a standard/ Re-wound motor by a same capacity
energy efficient motor will lead to substantial energy saving.

Improvement in Product Quality
Product quality achieved would be same as the present quality. It does not have any

impact in improving the quality of the product. However it improves the overall efficiency
of the system and hence reduces power consumption.

Increase in Production
The proposed technology does not contribute to any improvement in production.
Reduction in Raw Material Consumption

Raw material consumption will be the same after the implementation of the proposed
project.

Reduction in Other Losses

After implementation of this project, core and copper losses related to motors will be
reduced.

Monetary Benefits

25
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3.3
3.3.1

3.3.2

3.4

3.4.1

3.4.2

Energy Efficient Motor for Lime cluster, Jodhpur

Annual monetary savings with installation of Energy Efficient Motors will be Rs. 0.19
Lakh per year/motor.

Social Benefits
Improvement in Working Environment in the Plant

Implementation of this project will result in the lower DB (Sound level) in plant area.

Improvement in Workers Skill

The technical skills of persons will definitely improve. As the training on better operation
and maintenance practices will be provided by equipment suppliers this will improve the
technical skills of manpower required for operating of the equipment and also the
technologies implemented will create awareness among the workforce.

Environmental Benefits
Reduction in Flue Gas Generation
Implementation of this project will have no effect on reduction in flue gas generation.

Reduction in GHG Emission

Implementation of this technology will results in reduction in CO2 emissions due to
reduction in energy consumption.

26
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4.0 IMPLEMENTATION OF PROPOSED EQUIPMENT
4.1 Cost of EQuipment Implementation

4.1.1 Equipments Cost

Cost of implementing this proposal varies in plant as per capacity and size of plant.
For a motor size of 7.5 HP, investment would be Rs. 0.48 Lakh.

4.1.2 Erection & Commissioning and other Miscellaneous Cost

Erection, Commissioning and other costs required will be 0.04 Lakh which includes
taxes, commissioning, manpower cost, transportation etc and other miscellaneous costs
will be 0.04 Lakh as the contingency amount.

Table 4.1: Details of Proposed Equipment Installation Cost

1 Equipment cost (Lakhs) 0.4
2 Erection and Commissioning cost (Lakhs) 0.04
3 Miscellaneous Cost (Lakhs) 0.04
4 Total cost (Lakhs) 0.48

4.2 Arrangements of Funds
4.2.1 Entrepreneur’s Contribution

Entrepreneur will contribute 25% of the total project cost which is 0.12 Lakh.
4.2.2 Loan Amount

Remaining 75% cost of the proposed project will be borrowed from bank, which is 0.36
Lakh.

4.2.3 Terms & Conditions of Loan

The interest rate is considered at 10% which is SIDBI's rate of interest for energy
efficient projects. The loan tenure is 4 years excluding initial moratorium period is 6
months from the date of first disbursement of loan.
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4.3 Financial Indicators

4.3.1 Cash Flow Analysis

Profitability and cash flow statements have been worked out for a period of 5 years. The
financials have been worked out on the basis of certain reasonable assumptions, which are
outlined below. The cost of equipment considered is inclusive of hot water storage tanks
also.

* The Operation and Maintenance cost is estimated at 10 % of cost of total project with 5
% increase in every year as escalations.

* Interest on term loan is estimated at 10 %.

» Depreciation is provided as per the rates provided in the companies Act.
Based on the above assumptions, profitability and cash flow statements have been prepared

and calculated in Annexure-3.

4.3.2 Simple Payback Period

The total project cost of the proposed technology is 0.48 Lakhs and monetary savings
due to reduction in electricity consumption is 0.19 Lakh hence, the simple payback
period works out to be 2.5 years.

4.3.3 Net Present Value (NPV)
The Net present value of the investment at 10% works out to be 0.01 Lakh.
4.3.4 Internal Rate of Return (IRR)

The after tax Internal Rate of Return of the project works out to be 10.0%. Thus the
project is financially viable.

4.3.5 Return on Investment (ROI)

The average return on investment of the project activity works out at 98%.

Table 4.2 Financial Indicators of Proposed Technology

1 Simple Payback Year 2.5
2 NPV Rs. In Lakh 0.01
3 IRR % 10.9
4 ROI % 98
28
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Sensitivity analysis in realistic, pessimistic and optimistic scenarios

A sensitivity analysis has been carried out to ascertain how the project financials would
behave in different situations like when there is an increase in rupees savings or

decrease in rupees savings. For the purpose of sensitive analysis, two following
scenarios have been considered.

Optimistic scenario (Increase in monetary savings by 5%)

Pessimistic scenario (Decrease in monetary savings by 5%)

In each scenario, other inputs are assumed as a constant. The financial indicators in
each of the above situation are indicated along with standard indicators.

Table 4.3 Sensitivity Analysis in Different Scenarios

Pessimistic 0.18 8.4 -0.03 27

Base 0.19 11 0.02 25

Optimistic 0.20 13.3 0.08 24
45 Procurement and Implementation Schedule

Procurement and implementation schedule required for implementation of this
technology is about 8 weeks and 0.5 weeks required as a process break

down. Details of procurement and implementation schedules are shown in Table 4.4
below

Table 4.4 Procurement and Implementation Schedule

Identification of Old and inefficient motors

2 Planning and material order
3 Procurement
4 Commissioning
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ANNEXURES

Annexure -1: Energy audit data used for baseline establishment
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Annexure -2: Detailed Technology Assessment Report
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Annexure -3: Detailed Financial Calculations
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Annexure:-4 Procurement and implementation schedule
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Annexure -6: Details of technology service providers

Mr. Rakesh Verma

1. Energy Efficient Bharat Sr. Manager — Marketing
Motors Bijlee Ltd rakesh.verma@bharatbijlee.com
09871861872
Mr. Neeraj Verma
2. Energy Efficient Hlas e :
; Motors ABB Ltd Power Product SCO-13-14-15 Sector-34A Chandigarh
Phone: 0172-4321845 Telefax: 0172-2601618 Mobile:
09878613484 email: neeraj.verma@in.abb.com
3.Energy Efficient lélrr(l)(t)ﬁ:?; Mr. Kamlesh Gupta Station Road Alwar Tel.: +91 (144)
Motors Ltd 2700226 Mob. : +91 9414019126/ 09414019126
4.Energy Efficient
Motors, Automatic Havells, Mr. Sachin Hope Circus ,Alwar -301001 Tel. : +91 (144)
Power Factor Epcos 2337886 (0) (R) 0144-2330971
Controllers
- . Mr.Jagdish Agarwal Opp Shiv Mandir ,Station
5. Energy Efficient Vijay . o X
MOtors Agencies Bazaria,Sawai-Madhopur Tel 07462-220678 (O) 222577

(R)
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Annexure—7: Quotations or Techno-commercial bids for new technology/equipment

@ Bharat Bijlee CE @

TEFC MOTORS (Standard Meters)
For foot mounted (B3 construction) Induction Motors suitable for 415V £10%, 50Hz 5% combined variation 110%, 3 phose supply, Insulation
Class F.Degree of Protection IPS5, Ambient Temperature 50°C, Conforms to 15:325.

3000 rpm 2 Pele 1500 rpm 4 Pole
Kwi Hp |Frame Type LP33 Excise Kw Hp  |Fromz Type LP33 Excise
012 016 63 MADB3413 8100 396
018 | 025 63 MADE3ZLZ | Tese0 385 018 | 025 63 MADG3433 8620 422
025 0.35 63 MAOB3I233 80%0 3% 025 0.35 71 MAOT1413 8780 430
0.37 0.50 71l MAOTIZ213 8600 421 0.37 050 71 MAOT1433 F090 445
055 | 075 71 MADTIZ33 | #9500 465 055 | 075 B0 MAQBO413 10110 4895
075 100 80 MADBOZ13 2830 481 075 1.00 80 MADB0433 10200 4939
110 1.50 80 MAOBO233 | 10760 526 110 1.50 905 MADS5433 11640 569
150 2.00 205 | MAD95233 | 12460 610 130 | 200 90L MADSL4A53 12720 622
220 3.00 0L MAOSLZ33 | 15940 780 220 3.00 100L MALIOL433 16810 822
3.70 5.00 100L | MAL0LZ213 19580 958 370 5.00 112M MATIMA33 21520 1053
550 | 7.50 1325 | MAL35233 | 32200 1575 .50 | 750 | 1325 | MAL135433 29660 1451
750 | 1000 | 1325 | MA135233 | 33130 1621 750 | 1000 ] 132M | MALIMATS 34630 1694
230 | 1250 | 132M | MALIIMZ93 | 51590 2524 9.30 | 1250 | 160M | MAIEMAAS 54810 2682
1100 | 1500 | 1e0M | MALOMZ13 | 5780 2832 1100 | 1500 | 160M | MALGMACS 55450 2713
15.00 | 2000 | 160M | MALEMZ53 | 67620 3318 15.00 | 2000 | 1s80L MAL6LAKS 68300 3371
18.50 | 2500 | 160L | MALBLET3 | 87930 4302 18.50 | 25.00 | 180M | MALBMA433 $2880 4544
2200 | 3000 | 180M | MALBMZL13 | 28020 47596 22.00] 30,00 180L MALBLATS 103550 o066
3000 | 4000 | 200L | MAZ0L233 | 145630 | 7125 3000 4000 200L | MAZ0L433 135700 6835
37.00| 5000 | 200L | MAZ0L253 | 177710 | B6S54 3700 5000 22535 | MAZ25413 175470 8781
4200 | 6000 | 225M | MAZZMZ33 | 228650 | 11189 45.00 ] 60.00 ] 225M | MAZ2M433 | 207960 10174
5500 | 75.00 | 250M | MA25M213 | 307850 | 15062 5500 | 7500 | 250M | MAZ2SM413 285580 13972
75.00 | 10000 | 2805 | MAZBSEZI3 | 400730 | 19606 75.00 | 100.00] 2805 | MAZ85413 365560 17885
9000 | 12000 | 280M | MAZEMZ33 | 464550 | 22728 90,00 | 12000] 280M | MAZBMASS 424140 20751

Authorised by : A M INaik
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@ Bharat Bijlee C€E

TEFC MOTORS (Standard Motors)
For foot mounted (B3 construction) Induction Mators suitable for £15V £10%, 530Hz 3% combined variation £10%, 3 phose supply. Insulation
Class F Degree of Protection IPSS Ambient Temperature 30° G Conforms to 15:325.

1000 rpm & Pele 750 rpm 8 Pole

Kw Hp |Frame Type LF33 Excise Kw Hp  |Frame Type LP33 Excise
025 | 035 71 MADTI633 | 9960 487

037 | 050 B0 MADBO613 | 10720 524 037 | 050 205 MAOSS5B13 11840 579
055 | 075 BO MADBO6E33 | 10570 537 055 | 075 S0L MAOSLE53 12980 635
075 1.00 205 | MAD95633 | 12380 604 075 | 100 100L MAIOLBI3 15540 T80
110 130 F0L | MADSLG33 | 13630 667 110 130 100L MALOLB33 17430 731
150 2.00 100L | MAIOL&33 | 17870 850 130 | 200 | 112M | MAIIMEL3 22520 1102
2.20 300 | 112ZM | MAIIMA33 | 20780 1017 220 | 300 | 1325 MA135813 25780 1457
370 5.00 1325 | MAL35633 | 31760 1554 370 | 500 | 160M | MALGMBI3 46960 2298
550 | 750 | 132M | MAI3MST3 | 35380 1731 550 | 750 | 160M | MA16MB33 S7040 2791
TS50 | 1000 | leoM | MAlEMS33 | 57130 2795 750 | 1000 | 1s0L MALELET 3 72430 3544
930 | 1250 | 160L | MAl6L663 | 67510 3303 930 | 1250 | 180M | MAIBMBI3 $4170 4607
11.00 | 1500 | 1e0L | MAleLe73 | 71050 3478 1100 | 1500 | 130L MA18LE33 99190 4853
1500 | 20.00 | 180L | MALBL613 | 97080 4749 15.00 | 20.00 | 200L | MAZOLB33 140130 6856
18.50 | 25.00 | 200L | MAZ20L613 | 126380 | 6183 18.50 | 25.00 | 2255 | MAZ225813 180800 8846
2200 | 30.00 | 200L | MAZ20LS33 | 137320 | 6718 2200 | 3000 | 225M | MAZZMB33 | 218220 10676
3000 | 40.00 | 225M | MA22MEE3 | 214070 | 10473 3000 | 4000 | 250M | MAZSMELS 293470 14358
37.00 | 50.00 | 250M | MAZ25M603 | 288350 | 14109 3700 | 50.00 | 2805 | MAZB5BZ3 375060 18350
4500 | 6000 | 2805 | MAZBSE13 | 5367460 | 17978 4500 | 60.00 | 2B0M | MAZBMES3 435140 21289
55.00 | 75.00 | 280M | MAZEBME33 | 416860 | 203535

Frame size 905 - 225M are with side terminal box with EFF2 will be punched on name plate as per IS
type “MA”". These fromes are also available in Top Terminal 2 Pole -0.37 kW fo 50 kw 4 Pole- 0.37 kW to
& Pole -0.37 kW o 55 kw 8 Pole- 037 kW to
nnt Jin 939 CEfmntiiem frmmn T4t Mhan! 044 Avtlbmminad Lo 0 A R KAl
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(L:__ Bharat Bijlee ce off

TEFC Energy Efficient Motors
For foot mounted (B3 construction) Induction Motors suitable for 415V £10%, 50Hz 5%, combined variation £10%, 3 phase supply,
Insulation Class F Degree of Protection IPS5.Ambient Temperature 50° C,Conforms to 15:325

3000 rpm 2 Pole 1500 rpm 4 Pole
Kw Hp  |Frame Type LP33 Excise Kw Hp |Frame Type LP33 Excise
037 0.60 71 MHOTIZA3 9890 484 0.37 0.60 71 MHOT1433 10450 bll
0.6b 075 71 MHOT1233 10930 B3b 0.565 075 BO | MHOBO433 | 11640 569
075 100 80 MHOB0213 11320 b4 0.75 1.00 80 | MHOBO0453 | 11730 574
110 1.50 80 MHO80233 12370 605 1.10 1.50 905 | MHO95423 ] 13390 6565
150 2,00 905 | MH095243 14330 701 1.50 2.00 Q0L | MHOSL4A73 | 14630 716
2.20 3.00 0L MHOSL273 18340 897 2.20 3.00 100L | MH10L473 19360 947
370 5,00 1000 | MH10LZ233 22520 1102 3.70 500 | 112M | MH1IM4T73 | 24760 1211
5,60 7.60 1325 | MH135283 36540 1807 B.5EO T.BO | 1325 | MH135473 | 34130 1670
7.60 10.00 13 MH135253 38110 1865 7.50 10,00 | 132M | MH13M443 | 39840 1949
9.30 12,50 160M | MH16MZ33 65490 3204 9,30 12,60 | 160M | MH16M4C3 | 62130 3040
11.00 15.00 160M | MH16MZE3 66570 3267 11.00 15,00 | 160M | MH1I6M4K3 | 63750 ine
15,00 | 20.00 | 160M | MH16MZ63 77980 3815 15.00 | 20.00 | 160L | MHI6L4T3 | 79250 3877
18,60 | 25.00 1600 | MH16L293 101130 4948 18.60 | 25.00 | 180M | MH18M473 | 102170 4999
22,00 | 30,00 | 1B80M | MH18MZ33 107830 5276 22.00 | 30.00 | 180L | MH1BL483 | 113900 5573
30,00 | 40.00 200L | MHZOLZA3 160200 7838 30.00 | 40.00 | 200L | MHZ0L4E3 | 153670 7518
37.00 | ®0.00 200L | MH20L253 195490 o564 3700 | BO.00 | 2265 | MHZ225433 )| 197410 o658
45,00 | 60.00 | 22BM | MH22M253 251560 12308 45.00 | 60.00 | 226M | MH22M4B3 ]| 228770 11193
B5,00 | 75.00 | 260M |MHZEMZ233 340770 16672 5B.00 | 75.00 | 250M | MH2EM433] 316400 15480
75,00 | 100.00 | 2805 |MHZ85233 420770 20586 7500 | 100.00 | 2805 | MHZB5413 | 383840 18779
90,00 | 120,00 | 280M |MHZEMZ253 487780 23865 90.00 | 120.00 | 280M | MHZ2B8M433 | 445340 21788
110.00 | 150.00 | 3165 |MH315233 614830 30081 110,00 | 150.00 | 3165 | MH315413 | 539180 26379
126,00 | 170.00 | 315M JMH3IMZA3 721700 35309 125.00 | 170.00 | 315M | MH31IM4A3] 616820 30178
132,00 | 180.00 | 31BM | MH31IM233 756280 37001 132.00 | 180.00 | 316M | MH31M433 ] 632520 30946
150,00 | 200.00 | 31BL | MH3ILZA3 799550 39118 160.00 | 200,00 | 316L | MH31L4A3 | 683620 33446
160.00 | 215.00 | 31BL | MH31L253 B28460 40532 160.00 | 215.00 | 31BL | MH31L453 | 742650 36336
180.00 | 240.00 | 31BL | MH31L2B3 B7T1770 42651 180.00 | 240.00 | 31BL | MH31L463 | 791660 38732
*| 200.00 | 270.00 | 31BL | MH31L273 971450 47628 20000 | 270,00 | 316L | MH3IL473 | 903630 44210
*| 250.00 | 335.00 | 3BBEL | MH3BLZ13 1077730 52728 250,00 | 335.00 | 356L | MH3EL413 | 995980 48728
*| 315.00 | 425.00 | 3BBEL | MH3BL233 1174110 57443 315.00 | 422.00 | 356L | MH3BL433 | 1140030 | B5776
365.00] 480.00] 356L | MH3EL4E63 | 1467630 | 71804
* These ratings are sutiable for Ambient Temperature 45 C 400.00] 540.00 | 400M | MH40M413 | 2013580 08514
rating upte 1000kW/4p,B00 kW/6P & 630kW/BP can be offered 450.00] 600.00 | 400M | MH40M433 )| 2078320 | 101682
in Frame 450. For price refer to marketing office. 500.00] 670.00 | 400M | MH40M4E3 | 2158470 | 105603
effl increased Safetry EX'e’, Non Sparking Ex 'nd’ can be offered 560.00] 750.00 | 400L | MH40L473 | 2273260 111219
upte Frame 355. Fer price & frame zize refer to marketing effice. 630.00] 850.00 | 400L | MH40L453 | 2340780 | 114523
eff1 will be punched on name plate as per IS 12615:2004 for
2 Pele-0.37TKW to 160kW 4 Pele-0.3TkW to 160kwW
Autherised by : 4 M Maik
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Bharat Bijlee CE

TEFC Energy Efficient Motors
For foot mounted (B3 construction) Induction Motors suitable for 415V £10%, S50Hz £5% combined variation £10%, 3 phase supply,
Insulation Class F begree of Protection IPS5. Ambient Temperature 50° G, Conforms to 15:325

1000 rpm 6 Pole 750 rpm 8 Pole
Kw Hp |Frame Type LP33 Excise Kw Hp |Frame| Type LP33 Excise
0.37 0.50 80 MHOB80613 12330 603 0.37 050 905 | MHO95813 | 13620 666
0.55 075 80 MHO80633 12640 618 0.55 075 0L | MHO9L8E3 | 14950 731
075 1,00 205 | MHO25633 14220 596 0.75 1.00 100L | MH10L813 18330 897
110 1,50 90L | MHO2L653 15660 766 110 1.50 100L | MH10LB33 | 22330 1092
LB0 2.00 100L | MH10L633 19970 T 1.50 200 | 112m | MH1IME13 | 25890 1267
2.20 3.00 112M | MHIIMGE3 23890 1169 2.20 3.00 | 1325 | MH135813 | 34240 1675
3.70 5.00 1325 | MH135633 36630 1787 3.70 500 | 160M | MH16M813 ] 62150 3041
5.50 7.50 32M | MH13M693 40690 1991 5.50 750 | 160M | MH16ME33 ] 65600 3209
7.50 10,00 | 160M | MH16M633 65710 3215 7.50 10,00 | 160L | MH16LB73 | 83280 4074
9.30 12,50 160L | MH16L663 77630 3798 2,30 12,50 | 180M | MH18MB13 | 103580 5068
11.00 | 15.00 160L | MH16L6T3 81760 4000 11.00 | 16.00 | 180L | MH18LB33 | 109100 5338
15,00 | 20.00 180L | MH18L613 106770 5224 15.00 | 20,00 | 200L | MH20L833 | 154180 7542
18,50 | 25.00 | 200L | MH20L613 139020 6802 18,50 | 25.00 | 22BS | MHz225823 ] 198880 9730
22.00 | 3000 | 200L | MH20L633 151060 7301 30.00 | 226M | MH22MB33] 240050 11744
30.00 | 4000 | 225M |MH22M643| 235470 11520 40.00 | 250M | MH25MB13 ] 323500 15827
37.00 | 50,00 | 250M |MH2BEM633 316440 15482 37.00 | 50.00 | 2805 |MH285823 | 393830 19268
45,00 | 60.00 | 2805 | MHZB5613 385840 18877 45.00 | 60.00 | 280M [MHZBMEEE | 456200 22354
55.00 | 75.00 | 280M |MH2BM633| 437680 21413 55.00 | 75.00 | 3155 | MH315813 | 525950 25732
75,00 | 100.00 | 3165 | MH315613 516960 26292 75.00 | 100.00 | 315M | MH3IMB33 | 661590 32368
90,00 | 12000 | 315M | MH3IME33 650340 31818 90.00 | 120.00 | 315M | MHIIMBB3 | 743310 36366
110.00 | 150.00 | 315M | MH31M6B3 724460 36444 110.00 | 150.00 | 316L | MH31L8Y3 | 784880 38400
125.00 | 170.00 | 315L | MH31L6A3 789510 38627 125.00 | 170.00 | 315L | MH31LBA3 | 871800 42653
132,00 | 180.00 | 315L | MH31L&73 841670 41179 132.00 | 180.00 | 315L | MH31L893 | 919240 44974
150.00 | 200.00 | 315L | MH3IL6B3 2869170 42624 150,00 | 200.00 | 355L | MH3ELBA3 | 965250 47228
160.00 | 215.00 | 315L | MH31L693 876130 42865 160.00 | 215.00 | 355L | MH35L813 | 1061560 51937
180.00 | 240.00 | 3B5L | MH3BL6AS 266350 47279 180.00 | 240.00 | 355L | MH35LAE3 | 1063050 52010
20000 | 270.00| 355L | MH35L613 1003510 49097 200,00 | 270.00 | 355L | MH3BLA33 | 1162910 56895
250,00 | 335.00 | 355L | MH3BL633 1081560 52915 260.00 | 335.00 | 400M | MH40MB13 | 2486650 | 121659
*| 315.00 | 425.00 | 400M | MH40M613| 1939100 94870 315.00 | 425.00 | 400L | MH40L853 | 3037900 | 148629
*| 355,00 | 480.00 | 400M |MH40M633| 1997520 97729 355,00 | 480.00 | 400L | MH40LA73 | 3189840 | 156063
*| 400,00 | 540.00 | 400L | MH40L6E3 2078510 101691 Eff1 will be punched en name plate az per IS 12615: 2004 for
*| 450,00 | 600.00 | 400L | MH40L673 2161560 105754 & Pole - 0.37kW to 132kW 5 Pole - O.37KW to 110kW
effl increased Safety EX'e’, Mon Sparking Ex 'nd’ can be offered
* These ratings are sutiakle for Ambient Temperature 45 € upte Frame 355. For price & frame size refer to marketing effice.
Increased Safety Ex 'e', Mon Sparking Ex 'n' can be offered
BBL/LP-33 Effective from 21s Mar'2011 Authorised by : A M Naik
ENERGY IS LIFE 42

GONSERVE IT



Energy Efficient Motor for Lime cluster, Jodhpur

@ Bharat Bijlee ce

FLAME PROOF MOTORS (Standard Meters)
For foot mounted (B3 construction), 415% £10%, 30Hz +3% combined variation £10%, 3 phase supply, Insulation Class F Degree of Protection
I35 Ambient Temperature 43° C Conforms 1o 15:325, 15:2148, Gas Group [1A,1IB.

3000 rpm 2 Pole 1500 rpm 4 Pole

Kw Hp |Frome Type LP33 Excise Kw Hp |Frame Type LP33 Excise
0.37 0.30 80 MDOBOZAZ 168540 927 037 Q.50 80 MDOBO4AZ 18600 210
.53 073 a0 MDOB02B3 21190 1037 035 075 80 ML020413 20530 1004
075 1.00 80 MD0B0213 21840 1069 075 1.00 80 MDOB0433 21370 1046
110 1.50 80 MOOE0233 24080 1175 110 130 0 L MOOBLA3S 24380 1193
150 2.00 S0L MOOBL233 27320 1337 150 200 0L MOOBLATE 26620 1257
220 3.00 0L MOO2L253 34100 1668 220 300 100 L MD10L433 33690 1648
370 5.00 100L MO10L213 43250 2118 3.70 .00 112 M MO1IMA33 42260 2068
3.50 7.50 132 M MDIIMZ33 61140 2551 5.50 750 132 M MDO13MA33 58300 2832
7.50 10.00 132 M MD1IMETE 67610 3308 7.50 10.00 132 M MDLIMATE 66320 3245
930 12.50 132 M MD13M293 6080 4701 9.30 12.50 160 M MD16MAA3 101540 4968
11.00 15.00 160 M MD16M213 118440 3795 11.00 15.00 160 M MO16MAC3 107510 5260
15.00 20,00 160 M MDI6METS 143520 7022 13.00 | 2000 160 L MD16LAK3 130700 £394
18.50 25,00 160L MDI6L273 162900 7970 1830 | 25.00 1B0L MDIBLA33 147700 7226
22.00 3000 180L MC18L213 192760 9431 2200 | 3000 180 L MD1BLATI 175450 8584
30.00 40.00 200 L MD20L233 265780 12710 3000 | 4000 200 L MO20L433 236410 11566
37.00 30,00 200L MD20L233 336520 16464 3700 | S000 | 2235 MD225413 307170 15028
435.00 60.00 225 M MDZ2MZ233 426080 20757 4500 | 6000 | 225 M MD22M433 386450 18907
55.00 75.00 230 M MD25M213 521320 23506 5500 | 7500 | 250M MO23M413 474150 23198
75.00 100.00 2805 MD265213 697800 34140 7500 | 10000 2805 MO2B5413 609470 29818
20,00 | 120.00 280 M MD2BM233 722870 30366 2000 | 12000] 28O0M MD2ZBMA33 621210 30393

Authorised by = A M MNaik
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(@) Bharat Bijlee

FLAME PROOF MOTORS (Stendard Metors)
For foot mounted (B3 construction), 415V £10%, 30Hz £5% combined variotion £10%, 3 phaze supply, Insulation Class F Degree of Protection
IP53. Ambient Temperature 43° G,Conforms to 15:325, 15:21 48, Gas Group |14,1B.

1000 rpm & Pole 750 rpm & Pele
K Hp Frame Type LP33 Excise W Hp |Frame Type LP33 Excise
037 0.30 B0 ML0B0613 21500 1071 037 0.50 S0L MDOBLESS 26470 1244
0.55 0.75 B0 MDOB0633 22260 1089 0.55 075 0L MDOBLEDS 27540 1347
0.73 1.00 0L MLOBL633 20850 1267 073 100 100 L MDI0LB13 33230 1626
110 1.50 S0 L MDOSLAS3 26620 1302 110 150 100 L MD10LB33 38670 1852
130 2.00 100L MD10L633 3&120 1863 130 2.00 Hzm MD1IMB13 46220 2261
2.20 3.00 1z m MD1IME33 44410 2173 220 3.00 132M MD13MBLS 60510 2980
370 5.00 132 M MO1IME33 58610 2877 3.70 5.00 160M MO16MBL3 98340 4811
5.50 7.30 132 M MDI3METI 72710 3957 550 7.50 160M MD16MESI 113070 5532
75 10:00 160 M MO16ME33 110520 3407 7.50 1000 160L MD16LB73 137700 6737
2.30 12.50 160L MD16L663 127480 6237 5.30 1250 1801 MDIBLBI3 174720 8548
1100 15.00 160L MD16L6T3 134500 6600 1L.00 | 1500 180L MD1BLB33 184140 8009
15.00 20.00 120 L MD18L6I3 180680 B&40 15.00 | 2000 200L MD20LB33 248550 12160
18.50 25.00 200L MD20L613 223830 10951 1830 | 2500 | 2255 MD225813 308520 15094
22.00 30.00 200L ME20L633 242700 11874 2200 | 3000 | 223m MDZZMB33 | 405540 19641
30.00 40.00 220 M MD22M623 357740 15439 30.00 | 4000 | 250M MDZTMEL3 | 498070 | 24368
37.00 50.00 250 M MD2TME03 489560 23952 37.00 | 5000 | 2805 MD285823 639100 31268
435.00 60.00 280 5 MD2BSE13 553540 29039 45.00 | 6000 | 280M MD2EMBTI 652640 31930
55.00 75.00 280 M MD2ZBMB33 639770 31301

BBL/LP-33 Effective from 21st Mar' 2011 Authorised by : A M Maik
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Bharat Bijlee ce Cern O

FLAME PROOF MOTORS (Standard Motors)
For foot meunted (81 construction), 416V $10%, BOHz 5% combined variation £10%, 3 phase supply, Insulation Class F Degees of Frotection
IPSS Ambient Temperature 45°C Conforms o 12325, 122148, Gas Group (LA1IE.

3000 rpm 2 Pole 1500 rpm 4 Pole
Kw Hp [Frams Type LP33 Excise K Hp |Frame Type LP33 | Excise
a7 050 B MIOB02AS 20080 w47 a7 050 ] O3 20230 90
.85 -] B MI0BOZED 22650 mo 085 0rs ] MICB0ATE 22060 1074
078 100 B0 MToe02LY 23m0 1140 078 | 100 L] mJosoasr | 22000 1120
L0 154 B MIOBOZEY 26050 1274 1o | e SoL MIoaL42s | 26040 1274
150 200 FOL MIGELE4Y 25120 1425 150 | 200 | o MILELAED 33560 1661
220 100 0oL MJLOL21Y 45000 2202 220 | 300 | nam MIiM433 | 38570 1887
270 600 128 MTiIM2aY 52820 2884 w70 | B0 | 132M MILaM423 | BaB2O 2667
5.50 750 1E2M MILIMZES B5440 ¥2o2 5.80 750 Y MILIMATS L2650 060
TE0 | oo | o1mem MI1am2e3 T2a60 3540 TE0 | w000 | peoM MILeMaA | oo480 AB6T
230 | 12850 150M mIemzas | rzoa00 LITE 930 | 1250 | w0 | MILeM4cy | 1oeeep | BT
g0 | 1500 | wom MILEMZES 13410 2223 o0 | 1500 | 160 | MILeM4ES | 115460 BGds
1600 | 2000 | oM mIlemzes | 153280 F498 1500 | 2000 | 180 MJIBLA3Y | 182340 | T4ER
150 | 2500 1oL MTISL293 176070 BéLd 1850 | 2500 | 1@0L MILELATY | 161640 TR08
22.00 000 180 L MJIELZRY 207440 10150 2200 | 3000 2001 MI20LA3Y 224550 10586
30.00 A0 200L MI2OL2AD 2B06TO 13732 3000 | 40.00 200L MI20L458 256450 12647
¥7.00 Bn00 200L MI20L2ES 3T 17768 .00 | B0.00 | 22EM MIZ2NAYS | FIZE50 16287
45.00 GO0 225 M MIZZ2M283 4BQ1B0 224TH 45.00 | G000 250M MIZEMAAL 465310 22765
B5.00 500 2805 MIZBS213 TTE0 150119 BE.00 | TEOO | 2508 MIZEMALY SIT000 26254
TEOD | 10000 280 MIZEM2ED TEO0 Jentd TEROD | 10000 | 2805 MJ2B5A1 G400 325
S0.00 12000 ZB0 M MIZBM2ED 3120 40670 SO0 12000 ZH0 M MIZEMALE GEARLD 33504
nooo | 15000 | 3188 MIB15233 BSBLO0 42472 1ooo | 1soo0 | 38s MmImsay | vesazo | aTed9
12500 | 17000 | 35 MIstmean | ioiaTen | 4sped 12500 |1roo0 | sM | mIzwdas | essaco | 4amie
13200 | 18000 | 315w mInmzan | wesaro | S0z 13200 | 18000 | 315 | mIzimdss | ezznio | 409
150,00 | 200.00 ML MIILZAY | 1131040 553136 16000 | 20000 | 315 MTILAAT | SSES00 | 48909
Led0 | 21800 MEL MJ¥ILZ5Y 1LESETO R0 leddd | 21500 | 35L MTIILA53 SHBHDD 4T3
LB000 | 240u00 MEL MTNLZES 13595060 LA 100 | 24000 | 3150 MITILAG3 Esas0 | SeTd
*| 20000 | 27000 3L MJHILZTY 1747190 BEARL =| 20000 | 27000 315 MJIILATI 1355640 | BE2EY

“Rating suitable toe 0o
Efre will be punched on mame plote os per IS 12615: 2004 for
2 Pole- DITHW to 160Kw 4 Pole- QATHW to 160k Authorised by © A M Maik
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Bharat Bijlee ce Cern D

FLAME PROOF MOTORS (Standard Maotors)
For foot mounted (B construction], 416V £10%, BOHz 5% combined variation $10%, 3 phase sepply, Inaulation Class F Degree of Protection
IPES Amblent Temgerature 457 C Conlorms bo 15:225, 152148, Gas Group 1A 1.

1000 rpm & Pole 750 rpm & Pole
K Hp Frame Tyoe LP33 Ewcise Kw Hp |Frame Type LP33 Excise
a7 050 B MI0E0GLE 23510 1160 .37 050 0L MJCALESS 27250 15333
055 ore B MIOBOGEY 23910 1M .55 07e 0L M.JCALEEY 29480 1442
Q78 100 0L MIOSLAE 27670 1354 a8 100 1oL MIIOLELY AEL30 1743
LI 150 S0l MIOSLAEY 2BEG0 1398 Lo 150 oL MILOLEZD 41580 2034
150 200 0oL M.JIOLERD A07 B0 1593 150 200 12 M MILIMELD 43620 2428
220 100 Hz M MT1LMEEY ATE20 2328 220 100 132 MJLBMELY [ k] 398
aro 00 132 M MILIMEDE 63350 2009 370 500 L0 MIIGMELY 105380 111
580 750 132 M LN PR TR TTTED X805 5.80 750 LEOM MILEMERD 121280 Bgaz
150 1000 160 M MTLEMEDE LIBT00 5807 TE0 L0 L&OL MILELETA 148090 7245
.30 1250 0L MJIBLES 1ATIT0 &71L .30 1250 LEOL M.TIBLELY 1BHBESD G240
1100 100 1oL MJISLETS 14B050 Tows 1100 1E00 LEOL MILBLEED Lea020 AT
LEO0 20,00 180L MTLELS13 195230 @552 1600 20,00 2000 MI20LEDE 245580 13189
LD 25,00 200L MJ20LELY 242790 11879 1850 28,00 2285 MI225823 EE L2 LAl
22.00 3000 200L MI20L803 263290 12881 2240 20,00 Z2BM MIZ2MEL3 43B2T0 21482
Loile ] 40,00 226 M MI22M647 AF9RA0 21030 Lol L lilea) 250M MI2EMELY B42100 28522
37.00 80,00 2B0 M DR LR Y] 532820 26068 700 | 50.00 2805 MI2B582]3 [l 24020
45,00 £0.00 280 5 MIZBSH1E GBS0 T 4500 | G000 | ZEOM MIZBMEES TiTe20 5124
SE.00 7500 280 M MIZBME3D TO2300 14360 5E00 | TEOO 285 MIIL5R1D TaMH20 828
TEOD | 10000 1188 UNETETSE] TTTESD B2 TEOD | 10000 | 315M MIBIMERD G25520 45477
S0.00 120000 158 LRENETEN SNTED 44608 S0.00 12000 I15M MIBIMBESE LOLT a6 45774
11000 15000 158 MINMEES QG970 48504 1000 | 15000 8L MIIILATA 1272640 SE2E0
125.00 17000 11 MIAILEAY 1182910 ETET4 125.00 | 17000 8L MIBILEAY 1501610 Tadal
13200 | 18000 NEL MJIILETA 1211660 LR 13200 | 18000 | 3I5L MJ3ILESY 1546510 | THB4A3
18000 [ 200.00 NEL MTIL6ED 1417750 B9363
160,00 21600 11 MJALESA 14802500 71445

Eff2 will be purched on mame plote os per IS 12615 2004 for
& Pole- CLITHW to 192K B Bole- 0LATHW to 1108w Authorised by © & M Maik

BBL/LP-33 Effective from Zlst Mar'2011
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@ Bharat Bijlee

TEFC SLIFRIMG CRAME DUTY MOTORS TEXTILE MOTORS - RIMG FRAME
B3 const., 415V £10%, 30Hz +3% Combn var. +10% .3 Phase supply, B3 const. 415V £10%, 50Hz £3% Combn var. 210%, 3
Insl Stator/Rotor Class F. Degree of Protection IP55, Ambient Phase supply. Insulation Class F, Degree of Protection
Temperature 43° C Duty 54, COF 40%, 60 Starts/ Stops per IF33. Ambient Temperature 43° C, Conforms to I5 :
hoar Corfopme 40 15 308 325
1000 rpm & Pale 1500 rpm 4 Pale
Kw Hp Frame Type LP33 Excise Kw Hp Frame Type P33 Excise
110 150 1001 MFPIOLS13 50790 2485 220 | 3.00 100L  |MR10L453 17680 BaS
130 2.00 1001 MPIOLEZ3 53870 2626 370 | 200 11ZM  |[MR11IMAS3 22610 1106
240 3.20 112M MPLIM&Z3 | 57740 2825 250 | 7.50 1325 |MR1354353 31170 1525
3.30 4.40 112 MPLIM&43 | 70450 3447 750 | 1000 | 132M |MRI3MAB3 | 36370 | 1779
4.00 3.30 | 132M | MPL3Mel13 | Te0s0 3722 930 | 1230 | 1oOM MRI6M413 S6730 | 2776
5.50 TA0 | 132M | MPI3M&63 | 82900 4036 1100 | 1500 | 160M  |MR16MA33 58210 2848
7.00 2.40 160L MP16LA13 99580 4872 13.00 | 17.30 160L |MR16L453 66830 | 3270
10,00 | 13.40 160L MP1ELESS | 126630 6195 1500 | 2000 160L  |MR16L473 T£330 | 3539
BBL/LP-33 Effective from 21st Mar' 2011 Authorised by : A M MNaik
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@Bharat Biee

CRAMNE & HOIST DUTY SQUIRREL CAGE MOTORS
B 3 Construction, 415V +10%, 50Hz +5% Combined variation £10%, Insulation Closs F, Degree of Protection IPE5,
Ambiert Tempenature 45° C, Duty 54, COF 40%, Storts/Stops 150 per hour, Conforms to IS « 325,
1500 rpm 4 Pole 1000 rpm & Pole
Kw Hp Frame Type LP33 Excise Ew Hp Frame |Type LF33 Excise
0.55 0.75 7l MOOT1433 10000 439 037 | 080 71 |MCOT1E33 10953 536
0.75 100 BOD MC0BO413 11120 544 055 | 075 B3 |MCO20613 11780 576
1.10 L&0 BOD MC0BO433 11730 574 075 1.00 B |MCOB0633 | 12660 619
1.50 2.00 Q05  |MC095433 12830 G528 1.10 1.50 Q0L |MC02LeAZ | 13630 G667
2.20 3.00 0L |MCDIL453 14000 585 150 2.00 Q0L |MCO9LES3 14280 G99
370 5.00 100L  |MCI0L453 18530 Q07 2.20 3.00 100L |MCIOLeS3 19110 235
5.50 7.50 II2M |MCLIMA4G3 24830 1215 7 5.00 L12M |MCIIMESS | 23940 1171
F.50 10000 1325 |AC135453 22650 1508 .50 F.BQ 1325 |MC1256E3 I4040 7o
9.30 1250 | 132M [MCI3IMm483 39970 1956 TE0 | 1000 | 132M |[ME13ME93 | 40780 1925
11.00 15.00 | 160M [MCIeM4A3 52447 2908 9.30 | 1250 | 160M |MEC1oMA33 | 62840 074
1500 | 2000 | 160M |[MCIGM4F3 H0870 2983 1100 | 1500 | 160L |MElalaad | 74240 1632
18.50 | 2500 | 1s0L |MCIGL4P3 75840 710 13200 | 17.50 | 1&0L |MC16LGTE | 72300 3831
2200 [ 30,00 | I180L |MCISL4TE 113900 5573 17.00 | 23.00 | I80L |MC1BLG3E | 106770 5224
30.00 | 4000 | 200L |MC20L433 153670 7518 22.00| 3000 | Z00L |MCZ0LS33 | 151060 7301
37.00 | 5000 | 2265 |MC225413 197420 Q659 30.00 | 4000 | 225M |Mc22mez23 ) 235470 | 11520
4500 | 6000 | 225M |MC22M233 | 228830 11194 A7.00 | 5000 | 250M |MC25ME03 | 317230 | 15520
55.00 | 7500 | 230M |[MC25M413 314150 15370 A5.00 | 6000 | 2805 |MC28S5613 | 404200 | 19775
75.00 (100:00) 2805 |MC285413 402120 19674 5200 | T0.00 | 280M |MC2BME33 | 458550 | 22435
Q000 [120,00] Z20M |MC28M433 | 466550 | 22826 TO00 | 8500 | 355 |MCISE1 | 563270 | 2756
110,00 [150.00] 3155 |MC31S413 DET490 | 28743 2500 | 11500 | I1SM IMCITMEES | 703630 | 34670
132.00 [ 160.00] 3I5M |[MCIIM433 | 6B9230 33721 102.00| 12500 | 315SM [MCITMESS | 782390 | 3862l
16000 [ 215.00] 315L |MEC31L453 BO9260 | 39593 12500| 16700 | 5L |MGIILETS | 217100 | 44869
180.00 [250.00] 315L |[MmC3lL463 BTo030 | 43007 190,00 20000 | 2150 [MCIILES | 954630 | 46705
20000 [270.00] 315L |MC31L473 DB4630 | 48173
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@Bhamt Biee

CRANE & HOIST DUTY SQUIRREL CAGE MOTORS
B 3 Construction, 415V +10%. 50Hz +5% Combined voriation £10%, Insulation Cless F. Degree of Protection IPSS,
Ambient Temperature 45° C, Duty 54, COF 40%, Starts/Stops 150 per hour, Conforms 0 15+ 3
750 rpm 8 Pale
Kw Hp Frame |Type LP33 Excise
0.55 0.75 905 |ME09s5813 13050 438
475 1.00 0L |MCOOLBER 14270 598 Bote:
110 150 1000 [MCIOLELS 858 1. Prices menfioned are maximum recommended selling prices and ¢
1.50 2.00 0oL [MCI0LE3E 104 subjecte to change without notice.
3.00 II2M  [MEIIMB33 1212 2. Prices ars Ex-Works /! EX-Godown sxclusive of Bxciss duty, :
5.00 1325 |MCI35B53 172 tex and other Central [ Local levies which will be changed sxira ¢
7.50 1o0M  [MCIGME3ID 2644 3. KW & HP are indicated. howwer BW is binding and HP is approxi
10.00 160L [MCIGLETI 3898 Extra Prics Calculatlons.
12.50 IBOM [MCIBMEILZ S068 a) Wherver pereentags is mentionsd, add to LP and then offer ¢
15.00 MC13LB33 S338 b) Where absolute values are mentiened, same fo be directl
20.00 MC20LB33 7542 to the nett price] Mo discount applizable ob absoluts valuss).
25.00 MC225813 2730
30.00 MC22MB3% 11745
40.00 MC25MEB13 15723
37.00 | 50.00 MC2B5823 20185
4500 | ¢0.00 MC2EBMBES 23418 Authorised by - A M Naik
5500 | 75.00 MCA15813 28033
75.00 |100.00] 315M |MEIIMEID 35269
90.00 | 120.00] 315M |[MCIIMES3 39625
110.00 | 15000 315L |[MC3IILETS 855220 | 41842
13200 | 180.00| 315L [MmC3lLees 1001510 | 42004 BEL/LP-33 Effective from 21st Mar* 2011

On the list price offer discount of 55 % + ED + Vat for retail customer. For enquiries of motors more
than 5 prices are negotiable.
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To be submitted by Indian company/firm
Seeking financial assistance under

Energy Efficient Motor for Lime cluster, Jodhpur

Annexure 8

TIFAC-SIDBI Revolving Fund for Technology Innovation

Foled (SRIJAN)
Application Format

PART A: Brief about the Unit

1.1 Particulars of company / firm

1 Name

2 | Constitution

3 | Year of incorporation /
commencement of operations

4 | Address of registered office and site
of operations

5 | Main Promoter(s) / contact details

1.2 Particulars of Promoters

Name (age)

Educational/
Professional
gualification

No of years of
professional
experience

No of years of
entrepre-
neurial
experience

Stake in the
firm /
company
(%)

1.3 Present line of business and Technology / product successfully developed by the
entity in the past:
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1.4 Technology know-how Partner (name, designation with educational and professional
background, affiliation address, telephone, fax, e-mail etc.):
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PART B: Technical Information

2 Project title:

2.1 Background:

2.2 Project objectives :

2.3 Major Targets :

Energy Efficient Motor for Lime cluster, Jodhpur

2.4 Process / Products proposed to be developed under the project along with

specifications etc.:
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2.5

Energy Efficient Motor for Lime cluster, Jodhpur

Technology development/demonstration in Product/Process

Technology development:

() Process:

(i) Product:

2.5.1 Detailed technology description:

2.6

2.7

2.8

ENERGY IS LIFE

GONSERVE IT

What is the specialty / novelty / uniqueness / innovation about the technology:

Work already carried out for proof of concept / technology validation:

Whether the technology has been already patented. If yes, provide the details:
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Energy Efficient Motor for Lime cluster, Jodhpur

29 Process flow-charts / schematic diagram etc.:

2.10 Raw materials and their availability:

2.11 Comparative advantages / disadvantages over the conventional/ emerging
technologies and brief comments on competitions / challenges:

2.12 Techno-economics, cost benefit analysis and demand statistics in next 2/3 years:

2.13 Environmental Impact, if any:

2.14 Work Plan:

2.14.1 Project Duration (in months):
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2.14.2 Time schedule indicating important activities/milestones & duration (bar-

chart):

2.15 Deliverables of the project:

2.16 List of existing facilities already available for the proposed project (land, building,
machinery, software, manpower, utilities etc.)

PART C: Financial information

3.1 Total Project Cost:

Project head

Area/ Qty./
Specifications/
Capacity

Company/Firm

Contribution
(Lakh)

Contribution
from Fund

(Lakh)

Total
Cost

(Lakh)

Cost of construction /
augmentation of factory shed
for the project

Technology Know-how fee /
patent / licensing

Equipment / Machinery /
Utilities
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Consumables / Raw Materials

Equipment for Testing &
Evaluation / Quality Control

Manpower Salaries

Marketing related expenses

Working Capital Margin

Others (pl specify)

Contingency

Total

3.2 Means of Finance:

Means of finance

Amount

(lakh)

Additional Share capital

Unsecured loans from .....

SIDBI Assistance

Assistance sought from the Fund

Others (pl specify)

Total

3.3 Detailed Break-up of following Heads of Project Cost with equipment details (in

tabular form):

3.3.1 Capital Equipment / plants & machinery

3.3.2 Testing & Laboratory Equipment
3.3.3 Manpower Salaries
3.3.4 Consumables/Raw Materials
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3.4 What makes the technology different from existing ones and advantage in terms of
business opportunities?

3.5 Whether this proposal has been submitted to any other agency for funding support (if
yes, give details)

3.6 Financial performance: In case of existing entity, brief business highlights given below
(PI. enclose last FY audited accounts with auditors report).

(" Lakhs)
Particular FY .... FY Particular FY FY ....
Revenue Share Capital (promoters)
EBDITA Share capital (others)*
Profit After Tax (PAT) Net worth/ Accumulated
losses
Initial/ product dev Bank term loans
expenses not written off
Net Profit Margin (%) Unsec loans — promoters
Debt Equity Ratio (DER) Unsec loans — others
Bank borrowings -WC

*please provide details

3.7 Credit/ Banking facilities from SIDBI / other banks/ Fls/ PE or VC or Angel
investors in respect of customer (" Lakh)

PE/ VC/ Angel inv/ Bank, Facility Sanc amt Outstanding
branch

3.7.1 Whether any over dues in any banking credit facilities by the applicant enterprise/
associate concerns in past 2 years.
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3.7.2 Whether any of the accounts of the enterprise/ associate concern classified as
NPA/ any restructuring done during past 3 years or any OTS done ever.

3.7.3 Whether any default in promoters’ personal/ consumer loans/credit card
payments, etc.
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Energy Efficient Motor for Lime cluster, Jodhpur

3.8 Tentative Business projections (in Lakh)

Particular First Year | Second Third Fourth
Year year year
H1 |H2 |H1l | H2 H1 H2 H1 H2
Sales
PAT
4. Key strengths and risk factors
5. Any other relevant information
DECLARATION

I/lWe certify that all information furnished by me/ us above and in the appendix/annexures/
statements and other papers enclosed is true; I/we have no borrowing arrangements for the unit
with any bank / FI except as indicated in the application; that there are no overdues / statutory
dues/government enquiry/proceedings/prosecution against the unit/associate concerns/
promoters/directors except as indicated in the preliminary information; that no legal action has
been/ is being taken against the unit/associate concerns/promoters/directors; that I/ we shall
furnish all other information that may be required by SIDBI in connection with my/our application
and I/ We have no objection to your furnishing the information submitted by me/ us to any
agency as you may deem fit in connection with consideration of the assistance. We have no
objection to SIDBI/ its representatives making suitable enquiries while considering the
application.

Place: Signature

Date: Name & Designation with Seal
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Annexure |

Details of Associate Concerns

Name , Address & Existing since Name & Address of Facilities Enjoyed Share holding of the
products existing Banker (s) main promoter(s) of
manufactured applicant unit
Annexure |
Particulars of machinery proposed for the project
Name of Name of Lead time for Invoice price Purpose /use | Basis of selection Remark s
machinery, manufacturer, delivery Of (for Indigenous | of machine. of supplier reg. After
(model / contact person, machinery machinery)/ Sale Service
specification) e-mail address CIF price (for etc.
telephone no imported) (Rs.
lakh)
415V,50HP, Attached 1 Month 1.3 To Improve Techno-
3-¢ Doc. energy commercial
Induction Efficiency | competitiveness.
Motor
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Energy Efficient Motor for Lime cluster, Jodhpur

Annexure

Details of Misc. Assets / equipment Proposed

S.No.

Name of item

Supplier

Cost (Rs. lakh)

Purpose/ use of
MFA

Remarks
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Profitability projections for the unit/company as whole:

Energy Efficient Motor for Lime cluster, Jodhpur

Annexure IV

Actual for
S. No. ltems previousyears | Y1 | Y2 | Y3 | Y4 | Y5 | Total
1 Total income 0.19]0.1910.19|0.19|0.19 | 0.76
2 Raw material
Power and fuel
Wages and salaries
Selling expenses
Other expenses 0.02 1 0.02]0.02 |0.02|0.02( 0.08
Total cost 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.08
Profit before depreciation,
3 interest and taxes (PBDIT) 0.1710.17|0.17 | 0.17 | 0.17 | 0.68
4 Interest on term loan 0.04 | 0.03 | 0.02 | 0.01 0] 0.06
5 Interest on working capital
6 Interest on unsecured land
7 Depreciation 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.08
8 PBT 0.11 | 0.12 | 0.13 | 0.14 | 0.15 | 0.54
9 Tax 0]0.05(0.05|0.05|0.06 | 0.21
10 PAT 0.11 | 0.07 | 0.08 | 0.09 | 0.09 | 0.33
11 Dividends/ withdrawal
12 Cash accruals
13 Debt service coverage ratio 19 10910 10
Av. DSCR 1.2
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Annexure V

CHECK LIST of documents to be

Submitted along with the application

S. No Documents Y/N Reasons for Non-Submission

1 SSI Regn. / CA certificate certifying SSI status.

2 Certified copies of Memorandum & Articles of
association / Partnership Deed.

3 Audited financial results for the last three years of
Applicant unit.

4 Copies of lease deed / sale deed on which the unit
is situated.

5 Copies of sanction letters from commercial banks/
Fls which have sanctioned assistance to the unit.

6 NOC from pollution control board/consent letter, if
applicable.

7 IT Returns/Assessment orders/Sales tax returns of
the Applicant Unit/ promoters/directors for 2years.

8 List of existing plant and machinery.

9 Competitive quotations for machines and Misc.fixed
assets proposed to be acquired under the scheme.

10 Duly signed latest net worth statements of
promoters/directors & guarantors in SIDBI format;In
case of guarantors please furnish, Name,
Age,Father's/Husband's name, residential
address.Details of similar guarantee, if any, given to
other institutions.

11 2 sets of photographs along with signatures of all
promoters/directors/guarantors duly certified by a
Bank or Gazetted Officer.

12 Audited financial results for last three years for each
associate concerns. If applicable.

13 Copy of title deed of collateral security and

valuation report.
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Energy Efficient Motor for Lime cluster, Jodhpur

Bureau of Energy Efficiency (BEE)
(Ministry of Power, Government of India)

4th Floor, Sewa Bhawan, R. K. Puram, New Delhi — 110066 Ph.: +91
—11-26179699 (5 Lines), Fax: +91 — 11 — 26178352
Websites: www.bee-india.nic.in, www.energymanagertraining.com

SEE-Tech Solutions Pvt. Ltd India SME Technology Services Ltd
11/5, MIDC, Infotech Park, DFC Building, Plot No.37-38,

Near VRCE Telephone Exchange, /\\ D-Block, Pankha Road,

South Ambazari Road, ‘ . Institutional Area, Janakpuri, New Delhi-110058
Nagpur — 440022 Tel: +91-11-28525534, Fax: +91-11-28525535
Website: www.letsconserve.org Website: www.techsmall.com
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