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EXECUTIVE SUMMARY

SEE-Tech Solution Pvt. Ltd. is executing BEE-SME program in Morbi Ceramic Cluster,
supported by Bureau of Energy Efficiency (BEE) with an overall objective of improving the
energy efficiency in cluster units.

Morbi cluster is one of the largest ceramic 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 ceramic clusters in
India. The main energy forms used in the cluster units are grid electricity, Natural gas,
charcoal, lignite and small quantity of diesel oil.

In ceramic industry 50% of total energy is consumed in spray dryer. Spray dryer is used to
remove the moisture present in the raw material which is added during the grinding process.
Slurry containing 35-37% moisture and remaining 63-65% clay is dried to about 4-5%
moisture in a spray dryer. Majority of the ceramic units of the cluster uses solid fuel in spray
dryer whereas very few units use Natural gas.

This DPR highlights the energy, environment, economic and social benefits of use of Gas
Engine based co-generation technology for power generation and utilization of waste heat
from Engine in spray dryer. Gas Engine based co-generation technology, generates electrical
energy and thermal energy at the same time by using Natural gas as a fuel. Exhaust heat
from Gas Engine is released in two ways first through engine exhaust at temperature of 350
to 400°C and second through engine cooling heat exchanger at a temperature of 75 to 80°C.
Hence in order to fully utilize of waste heat, hot water from engine cooling can be used as
preheating of engine combustion air which will further increase the efficiency of Gas Engine
and exhaust gas of engine can be used as a heat source for spray dryer.

Total investment required and financial indicators calculated such as debt equity ratio, monetary
saving, IRR, NPV, DSCR and ROI etc for proposed technology is furnished in Table below:

S.No Particular Unit Value
1 Project cost Z(in Lakh) 1904
2 Fuel Saving due to utilization of waste heat | SCM/year 9,015,551
3 Electricity generated by Gas turbine GWhlyear 23.06
4 Natural gas consumption in Gas Turbine SCM/year 11,880,000
3 Monetary benefit Z(in Lakh) 527.45
4 Debit equity ratio Ratio 3:1



S.No Particular Unit Value

5 Simple payback period years 3.6
6 NPV X(in Lakh) 351.67
7 IRR %age 16.70
8 ROI %age 20.76
9 DSCR Ratio 1.36
10 Process down time Days 10

The projected profitability and cash flow statements indicate that the project implementation
i.e. installation of Gas turbine based cogeneration technology will be financially viable and
technically feasible solution for ceramic cluster.



ABOUT BEE’S SME PROGRAM

Bureau of Energy Efficiency (BEE) is implementing a BEE-SME Programme to improve the
energy performance in 25 selected SMEs clusters. Morbi Ceramic Cluster is one of them. The
BEE’'s SME Programme 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 up of energy efficiency
projects in the clusters

Implementation of energy efficiency measures

To implement the technology up-gradation project in the 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.

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

Xi



Gas Engine Based Co-generation Technology

1 INTRODUCTION
1.1 Brief Introduction about cluster

Morbi SME Cluster is one of the largest ceramic clusters in India and mainly famous for
manufacturing of ceramic tiles. Over 70% of total ceramic tiles product comes from Morbi
cluster. This cluster is spread over a stretch of about 10km on the Morbi—Dhuva Highway.

There are approximately 479 ceramic units in this cluster which are engaged in manufacturing
of wall tiles, vitrified tiles, floor tiles, sanitary wares, roofing tiles and others product. There are
around 50 more ceramic units coming up in Morbi cluster.

Primary raw materials required for manufacturing of tiles are various types of clay, quartz,
calcite/wool astonite, frits & Glazes. Most of the raw materials are easily available in Gujarat
and in the neighboring state of Rajasthan. Some of the units use raw material produced at
another plant. The main reason for growth of ceramic cluster in Morbi is easy availability of
raw material viz; clay suitable for ceramic tiles.

The main form of energy used by the cluster units are grid electricity, Natural Gas, charcoal,
lignite, and diesel oil. Major consumptions of energy are in the form of Natural Gas and lignite.
Details of total energy consumption at Morbi ceramic cluster are furnished in Table 1.1 below:

Table 1.1 Details of annual energy consumption

S. No Type of Fuel Unit Value % contribution
1 Electricity GWhlyear 1,200 8.23
2 Natural Gas SCMlyear 660,000,000 46.32
3 Charcoal tonne/year 165,000 8.55
4 Lignite tonne/year 1,320,000 36.84
5 Diesel litre/year 800,000 0.06

Classification of Units

The ceramic units can be broadly categorized into four types based on product manufactured
e Floor tiles unit
e Sanitary ware unit
e Vitrified tiles unit

e Wall tiles unit

ENERGY IS LIFE
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Gas Engine Based Co-generation Technology

Further the ceramic cluster is classified into three type based on capacity of unit viz small
scale, medium scale and large scale unit.

Products Manufactured

There are many types of ceramic product manufactured from four different types of units.
Details of product manufactured and number of units engaged in manufacturing of such
products are given in Table 1.2 below:

Table 1.2 Details of types of product manufactured

S.No Type of Product No. of unit %age share
1 Wall Tiles 178 37
2 Vitrified Tiles 36 8
3 Floor Tiles 52 11
4 Sanitary Wares 43 9
5 Spray dryer Mud manufacturing 40 8
6 Roofing Tiles (seasonal operation) 120 25
7 Third firing manufacturing (Producing pictures on tiles) 10 2
8 Total 479

Capacity wise production
Capacity wise production breakup is furnished in Table 1.3 below:

Table 1.3 Production wise unit breakups

Type of No. of Units. Production (m?day or MT/day)
product
Scale of Unit Small  Medium Large Total Small  Medium  Large Total
Wall Tiles 43 100 35 178 2,500 3,500 7,500 | 13,500
Floor Tiles 8 38 6 52 3,000 4,000 7,000 | 14,000
Vitrified Tiles NA 22 4 26° NA 5760 | 11,520 = 17,280
Sanitary Wares 10 24 9 43 4 8 14 26

#In case of sanitary wares, production is measured in MT.
b'During audit no SSI vitrified tiles units were covered, therefore production data are not available for
these units.
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Gas Engine Based Co-generation Technology

Energy usages pattern

Average monthly electricity consumption in ceramic unit ranges from 1 lakh to 2 lakh kWh
depending on the size of the unit. In thermal energy, solid fuel such as lignite, charcoal,
Indonesian coal, briquette, etc are used in spray dryer and natural Gas is used in kiln in all
almost all units. Solid fuel consumption in spray dryer ranges from 80 to 160 kg/MT and.
natural Gas consumption in kiln varies from 1.01 to 1.4 SCM/m? of tiles produced.

General production process for ceramic cluster

The units of Morbi ceramic cluster are involved in the manufacturing of 4 different types of
products such as floor tiles, wall tiles, vitrified tiles and sanitary wares. Production process for
manufacture of wall, floor and vitrified tiles is nearly the same except some differences in
process parameters while the manufacturing process of sanitary wares inter alia involves
manual moulding whereas in case of tiles, press is used to form the biscuits. General
production processes for manufacturing of ceramic products is are following:

Wet Grinding

The raw material such as clay, feldspar, quartz, calcite etc. are mixed with water in a proper
proportion and grind in a ball mill to make homogeneous mixture. Ball Mill is a batch type of
process. After completion of one batch of ball mill, slurry is sent to the underground tanks
containing the agitator motor in each tank to maintain the uniformity of mixture. Mainly
blungers are used for mixing and grinding in case of wall and floor tiles, while ball mills are
used for grinding in case of vitrified tiles.

Spray Drying

After preparation of slurry of required density it is stored in the underground tanks in which it
is agitated to maintain uniformity of slurry. The slurry is then pumped through a hydraulic
pump into the spray dryer where it is sprayed through nozzles. The material is dried in spray
dryer to remove the moisture added during the grinding process in a ball mill. The moisture in
the raw material is brought down to about 56 % from 35-40%. The product from spray dryer
is stored in silos. Hot flue gases at a temperature of about 550 — 600 °C is used as the
heating source which is generated by combustion of lignite, Indonesian coal, saw dust,
briquette, natural gas etc.

Pressing/Moulding

The product from spray dryer is then sent to the press section which is pneumatically
operated where the required sizes of biscuit tiles are formed. In case of sanitary ware manual
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Gas Engine Based Co-generation Technology

moulding is carried out by hand held hose.
Drying

After pressing/moulding products containing about 5-6% moisture is dried to about 2-3%
moisture in a dryer. In some units, hot air from kiln cooling zone exhaust is used in dryers and
additional fuel firing is provided if required whereas in case of wall and floor tiles, fuel firing is
done continuously.

Glazing

After drying, biscuit tiles are send for glazing on a glaze line. Glaze is prepared in ball mills.
Glazing is required for designing on tiles. In case of sanitary ware the dried wares are glazed
in several spray glazing booths, where compressed air is used.

Firing and Baking

After glazing product are then sent for final firing in kiln where temperature of 1100-1150 °C is
maintained in the kiln. Natural gas is used for combustion in kiln. In some units hot air from
gasifier is utilized for combustion.

Sizing
Tiles coming out of kiln are sent for sizing and calibration in case of wall and floor tiles. The

tiles are cut in proper sizes so that all tiles have similar dimensions. After sizing the finished
product is ready for dispatch.

Polishing

Polishing is required for vitrified tiles. It utilizes 40-45% of total electricity consumption of
plant. After kiln the vitrified tiles are passed through polishing line. Polishing line consist of
sizing, calibration and polishing machines.

General production process flow diagram for manufacturing of ceramic product is shown in
Figure 1.1.
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Raw Material
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Figure 1.1Process flow diagram
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Gas Engine Based Co-generation Technology

1.2 Energy performance in existing system
1.2.1 Fuel consumption
Average fuel and electricity consumption in a typical ceramic unit is given in Table 1.4 below:

Table 1.4 Average fuel and electricity consumption

Energy Electricity Natural gas Solid Fuel [lignite]
(MWh per year) (SCM per year) (Tonne per year)
SCJ'IStOf Small Medium @ Large Small Medium Large Small Medium Large
¥\illae|; 900 1500 2400 | 750,000 | 1,050,000 @ 2,250,000 | 2,400 2,880 3,600
_Ilz_:%c;r 900 1500 2400 | 900,000 | 1,200,000 @ 2,100,000 | 3,600 4,200 4,800
qimed | NA| 6000 12000 NA | 2700000 6000000  NA 6000 9,000
3\7‘;2?3’ 2400 450 900 | 120,000 240,000 420,000  NA NA NA

1.2.2 Average annual production

Annual production in terms of m?/year is taken in case of tiles and in terms of MT/year in case
of sanitary wares is given in the following Table 1.5 below:

Table 1.5 Average annual production

Production (m?/year) or MT/year

- No. Type of Industry Small scale Medium scale Large scale
1 Vitrified Tiles 750,000 1,050,000 2,250,000
2 Wall Tiles 900,000 1,200,000 2,100,000
3 Floor Tiles NA 1,728,000 3,456,000
4 Sanitary Wares 1200 2400 4200
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1.2.3 Specific energy consumption

Specific energy consumption both electrical and thermal energy per m? or MT of production
for different type of ceramic products are furnished in Table 1.6 below:

Table 1.6 Specific energy consumption

S. No. Type of Industry :w%z:;gg :(C:AI:’;Z:::
1 Vitrified Tiles 3.71-5.01 1.51-3.11
2 Wall Tiles 0.61-2.47 0.68 - 1.65
3 Floor Tiles 1.51-1.92 1.28-1.8
4 Sanitary Wares 0.78-1.73 1.10-1.49

Equipment wise specific energy consumption

The specific energy consumption of the equipments used in the ceramic industry is given in
Table 1.7 below wherever possible.

Table 1.7 Equipment wise specific energy consumption

Electrical energy Thermal energy
S.No Equipment
Unit Vale Unit value
1 Ball Mill/Blunger kWh/MT 4 12 -
2 Agitation process kWh/m3/hr 0.2-0.8 -
3 Spray Dryer - - | kg/MT 80 - 160
4 Press kWh/m? 0.22- 0.4 -
5 Dryer kWh/m? 0.011 | SCM/m? 0-0.63
6 Glaze line + Glaze ball mill kKWh/MT 2-9 -
7 Kiln kWh/m? 0.36-1.26 | SCM/m2 1.01-1.4
8 Polishing line/sizing kWh/m2 1.74 -2.35 -

©In sanitary ware production is measured in term of pieces only.

ENERGY IS LIFE 7

CONSERVE IT



Gas Engine Based Co-generation Technology

1.3 Existing technology/equipment
1.3.1 Description of existing technology

In ceramic plant, electricity cost is about 25 to 30% of total cost and the natural gas
consumption cost in spray dryer is about 35 to 40% of total energy consumption cost in a unit.
Hence, about 60 to 70% of total energy cost in ceramic plant is in the spray dryer only.

Spray dryer is used to remove the moisture present in raw material which was added during
the grinding process. Flue gas generated after combustion of natural gas is cooled upto a
temperature of about 55°C with the addition of air by another blower and then sent to the
spray dryer as a heat source to evaporate the moisture present in the raw material. It is a
direct contact type of drying where the flue gas is in direct contact with the raw material.
Existing Spray Dryer Specification is shown in Table 1.8 below

Table 1.8 Spray dryer specifications

Components Different parts Detail
Burners Natural gas fired
_ Wheel dia:100mm to 350mm
Rotary disc - : -
_ Wheel type: with parts in SS and ceramic
Atomizer -
Pressure nozzle Low, high pressure
Two fluid nozzle Air atomizing
Flat roof With and without bustle
Chambers Tall from With and without bustle
Tall from With second stage fluid bed
Single point, two points or multi point
Cyclone bag filter
Product separation Low and high pressure drop reserve jet

Controls safety

Capacities

Material of

Bag filter self cleaning

Feed

Feed rate

Product

Reserve pulse jet

DCS, PLC, MICRO-PROCESSOR

Explosion vents, pressure release flaps,
fire quenching nozzles.

Clear solution with slurries with 67% solid
concentration

24 MT/hr

Powder, granules.
SS304, SS316, SS316, SS410, SS310,
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Components Different parts Detail
construction SS430, SS410.
Fabrication Shop as well as site fabrication.

At Morbi, electricity connection is taken from Paschim Gujarat Vitaran Company Limited at the
following tariff rates

Energy charges

Table 1.9 Energy charges

S. No. Contract Demand, KVA Energy Charges, Rs/KWh
1 Upto 1000 3.85
2 From 1001 to 2500 4.05
3 Above 2500 415
Demand Charges

Table 1.10 Demand charge

Sr. No. Billing Demand, KVA Demand Charges, Rs/KVA
1 For first 500 98
2 For next 500 139
3 For next 1500 208
4 Billing demand in Excess of 2500 237
5 Billing Demand Excess of contract demand 369

Therefore, total electricity Charges (including the maximum demand charges & other taxes) is
Rs. 6.5 per kWh.
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Gas Engine Based Co-generation Technology

1.3.2 Role in process

Basic purpose of spray dryer is to evaporate the water present in slurry. In ceramic industry,
water is added in the raw material during the grinding process in Ball Mill / Blunger for proper
mixing and grinding process in order to increase the fineness of the material.

Cogeneration technology in ceramic plant will cater for electricity supply of plant utilities and
thermal energy for spray dryer. Thus reducing the plant energy consumption cost.

1.4 Baseline establishment for existing technology
1.4.1 Design and operating parameters
Natural gas consumption in spray dryer depends on the following parameters
e Slurry flow rate to spray dryer
e Moisture content in slurry
e Temperature of slurry
e Calorific value of fuel
e Combustion air flow rate
e Temperature of combustion air

Electricity requirement in the ceramic plant depends on the production. Detail of Natural gas
consumption in spray dryer and electricity comsumption in vitrified tites unit is given in Table
1.11below:

Table 1.11 Natural gas and electricity consumption

Value
S. No. Energy Type Unit
Min Max
1 Electricity KWhiyear 10667340 33512625
2 Natural Gas SCMiyear 3100385 7602808
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1.4.2 Operating efficiency analysis

Operating efficiency of the spray dryer is found to be in the range of 75 % to 83% for different
types of fuels. Specific energy consumption in the spray dryer for different types of fuels is
given in Table 1.12 below:

Table 1.12 Operating efficiency analysis for different fuel

S. No. Type of Fuel Unit Specific Fuel Consumption
Min Max
1. Natural Gas SCM/MT 32 36
2 Charcoal kg/MT 57 60
3 Saw Dust kg/MT 83 111
4 Lignite kg/MT 109 122

The operating efficiency of spray dryer is determined by indirect method. It includes the
quantification of different types of losses occurred in spray dryer.

Detailed parameters and calculations used for operating efficiency evaluation of spray dryer
efficiency are given in the Annexure 1.

1.5 Barriers in adoption of proposed equipment
1.5.1 Technological barrier

In Morbi cluster, overall technical understanding on ceramic manufacturing is good and
rapidly increasing. Important equipments like kiln, polishing machine etc are bought from lItaly
(Sacmi) and China (Modena), which are leading suppliers of these equipments world wide.
Many of the unit owners are frequently visiting international ceramic fairs and ceramic process
equipment suppliers, thus keeping them informed. It has been observed that at cluster level
there is committed interested for leadership and following up is quick. In general, there is
readiness to adopt provided delivery, outcome and results are demonstrated.

However the first change is still a challenge, upon success, later on duplication and
adaptation is extremely prevalent in the cluster. The technologies need to be demonstrated
within the cluster. While carrying out the audits and presenting the Energy audit reports to the
units, in the discussion with the plant owners & other personnel, many of them agreed with
many of the identified energy saving measures and technologies but they demanded
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demonstration of the energy saving technologies in any plant and thereafter they have
readiness to follow.

1.5.2 Financial barrier

Availing finance is not the major issue. Among the SMEs, the larger units, if convinced are
capable of either financing it themselves or get the finance from their banks. The smaller units
will require competitive loan and other support to raise the loan. However as most of them
have been able to expand their setup and grow, there is readiness to spend for energy
efficiency technologies which have good returns. Energy Efficiency Financing Schemes such
as SIDBTI’s, if focused on the cluster, will play a catalytic role in implementation of identified
energy conservation projects & technologies.

The cluster has significant potential of co-generation through gas turbine. However though
there are good returns, this project is highly capital intensive and requires support of policy as
well as innovative financial mechanisms. CDM needs to be duly applied to generate additional
cash flow to further improve the returns from the project.

1.5.3 Skilled manpower

In Morbi ceramic cluster, the availability of skilled manpower is one of the problems due to
more number of units. One local technical persons available at Morbi takes care of about 5-10
ceramic units. Maintenance or repair work of major equipments of ceramic units like Kiln,
polishing machine etc, are generally taken care by the equipment suppliers itself as they
station one of their experienced technical representative at Morbi for the maintenance work.

Specialized and focused training of the local service providers on better operation and
maintenance of the equipments, importance of the energy and its use and energy
conservation measures will improve awareness among the unit owners and workforce.
Original equipment suppliers should also participate in these programs.

1.5.4 Other barrier (If any)

Many of the new technology provider’s (especially some foreign technology leaders) have not
shown keen interest in implementation of their new innovative technologies. This appears to
be because of fear of duplication.
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2. PROPOSED EQUIPMENT FOR ENERGY EFFICENCY IMPROVEMENT
2.1 Description of proposed equipment
2.1.1 Detailed of proposed equipment

Gas Engine based co-generation technology, generates electrical energy and thermal energy
at the same time by using Natural gas as a fuel. Further this thermal energy used in spray
dryer for removing moisture present in raw material. For implementing this technology vitrified
tiles unit has been selected, where the Natural gas is used as a fuel in spray dryer. This is
because of the following reasons.

e Natural gas price is high as compared to the solid fuel.
* In spray dryer, requirement of flue gas temperature is about 550 °C

e Cogeneration technology helps to reduce the plant energy operating cost in terms of ¥
per kCal in comparison with the present cost.

Use of Gas Engine for power generation and utilization of waste heat of turbine in spray dryer
reduces total energy cost of plant. In Gujarat use of Natural gas based engine has spread
very fast for co-generation. In case of Natural gas based Gas Engine waste heat is released
in two ways first through engine exhaust at temperature of 350 to 400°C and second through
engine cooling heat exchanger at a temperature of 75 to 80°C. Hence in order to fully utilize
of waste heat, hot water from engine cooling can be used as preheating of engine combustion
air which will further increase the efficiency of Gas Engine and exhaust gas of engine can be
used as a heat source for spray dryer.

For implementation of the proposed technology, separate system is provided without
destroying the existing firing system of spray dryer and retrofits the same with the existing
firing system.

2.1.2 Equipment/technology specification

Scince total electrical load of a typical vitrified unit is 2.109 MW hence two number of Gas
Engine each of capacity of about 1.36 MW will be required to install. Detail technical
specification of Gas turnbine are furnished in Annexure 8.

Details of piping and ducting system for waste heat recovery are shown in Table 2.1below:
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Table 2.1 Detail design of piping and ducting system

S. No. Parameter Detail
1 Duct Material MS
2 Diameter of duct 610 mm
3 Insulation Material Glass Wool
4 Insulation thickness 75 mm
5 Aluminum cladding 2249
6 Length of pipe Decided on the basis of site and location

2.1.3 Integration with existing equipment

Gas Turbine based cogeneration technology generates electricity for the plant where as the
hot exhaust of the gas turbine is used in spray dryer. Mostly there is no supplementary fuel
requirement in the spray dryer. This saves total spray dryer fuel cost. Over all energy cost of
plant in co-generation mode is lower than the present scenario. From total natural gas input to
the gas turbine 19 % of the energy in natural gas is converted to electricity and remaining
energy (81%) goes in flue gas which is supplied to the spray dryer as its complete source of
energy.

The following are the reasons for selection of this technology
e Spray dryer is one of the major thermal energy consumers in ceramic industry
e |t will reduce the total operating energy cost of the plant.
e |t reduces the GHG emissions

e This project is also applicable for getting the carbon credit benefits.

It is a clean technology.
2.1.4 Superiority over existing system

Use of this technology reduces the overall plant energy cost. It also eliminates the
dependency for electricity on the state electricity grid. As the price of Natural gas at Morbi on
decreasing trends and electricity price on increasing trends, hence revenue generation will
increase after implementation of this project and makes this project more financially feasible.
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2.1.5 Source of equipment

This technology is already implemented and in operation in most of the ceramic units in India.
These are running successfully and the unit owners had observed the savings in terms of
rupees due to availability of Natural gas at low cost.

2.1.6 Availability of technology/equipment

Suppliers of this technology are available at local level as well as at international level very
easily. Even most of the suppliers took initiative and interacting with the ceramic unit owners
for creating the awareness of use of this technology at ceramic industries.

2.1.7 Service providers
Details of technology service providers are shown in Annexure 7.
2.1.8 Terms and conditions in sales of equipment

MWM/Green Power shall at its own expense and at the sole option of the MWM/Green
Power, exchange, replace or repair such part of the Gen sets which have failed or which have
essential impact on their usability during a period of 12 months after the date of
commissioning of the Gen sets or 18 months after the transfer of risks to you, whichever
period expires first, solely as a result of a substantial efficiency which was inherent in Gen
sets or the part thereof before transfer of risks and due to faulty design, faulty material or bad
workmanship

Promoters will have to promptly notify the MWM/Green Power in writing of obvious defects or
deficiencies after detection thereof. Replaced parts shall become the property of the
MWM/Green Power upon request of the MWM/Green Power

The MWM/Green Power is not liable or defects or deficiencies which are resulting from the
following reasons, as long as they are not resulting from a default of MWM/Green Power:
Improper, unsuitable or negligent use, handling and/or operation of the Gen sets by
promoters or by third parties; use of spare parts other than Genuine MWM/Green Power
Parts; normal wear and tear; use of unsuitable consumables (such as, fuel, oil cooling liquid
or any other consumables), particularly the use of consumables not conciliated in the
operation manuals; improper building ground; chemical, electro- chemical or electric
influences. Client has to agree to indemnify the MWM/Green Power from all claims (including
claims of third parties) in connection with or resulting from the above mentioned defects.

MWM/Green Power shall bear — insofar as the compliant is legitimate — out of all costs
directly arising from repair or replacement only the costs for the spare part including the
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delivery costs and the reasonable costs for removal and mounting, as well, if this can be fairly
required in the individual case, costs for eventual necessary mechanics and back staff of
MWM/Green Power. Other costs shall be borne by client.

Further details of terms and condition are also shown in Annexure 8.
2.1.9 Process down time

Process down time of spray dryer of about 10 days will be required for the installation of
ducting system for waste heat recovery and air preheating system and 1 day full plant
shutdown time will be required for electrical connections.

2.2 Life cycle assessment and risks analysis

Life of the equipment is about 15 years. Risk involves in the installation of proposed project

are as follows:

¢ Risk involved in delay in implementation of the proposed project is due to the high
initial investment cost.
¢ Availability of Natural gas at the required pressure

2.3 Suitable unit for Implementation of proposed technology

Suitable unit for implementation of this tehnology are vitrified unit having the production
capacity of about 11,106 m? per day and having total electrical load of about 2.8 MW.
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3. ECONOMIC BENEFITS FROM PROPOSED TECHNOLOGY
3.1 Technical benefit
3.1.1 Fuel saving

Natural gas consumption in the ceramic unit will increase after implementation of this project
but it will reduce the overall plant energy consumption cost due to use of cogeneration
technology. Project implementation will lead to save about 1.6 million SCM Natural gas per
year but required about 4.08 million SCM Natural gas per year by Gas turbine.

3.1.2 Electricity saving

After implementation of project, unit will not require to take the electricity from the state
electricity grid because Gas turbine will generate about 16.70 GWh of electricity per year
while total electricity requirement in a typical vitrified unit is about 16.70 GWh per year hence
electricity not to be imported from grid. The electricity consumption pattern is same as in
present consumption pattern but project implementation will reduce the overall energy
consumption cost.

3.1.3 Improvement in product quality

Product quality achieved would be same as in the present quality. It does not have any impact
on the improvement in the quality of the product.

3.1.4 Increase in production

Production will be the same as in present. Plant owner may have to increase the production in
case of ceramic units using Natural gas as a fuel in spray dryer and having only one spray
dryer at their plant. In ceramic unit, 2 days in a week have to shut down the spray dryer for its
cleaning. But after implementation of the proposed project, this is not possible i.e. shutdown
of turbine for 2 days in week because electricity are not taken from grid. Therefore, they have
to install one more spray dryer as a backup in case of shutdown period for cleaning of first
spray dryer. Hence indirectly increases the plant production capacity.

3.1.5 Reduction in raw material
Raw material consumption is same even after the implementation of proposed technology.
3.1.6 Reduction in other losses

There is no other reduction losses

ENERGY IS LIFE 17

CONSERVE IT



Gas Engine Based Co-generation Technology

3.2 Monetary benefits

Natural gas consumption in Gas turbine is about 4.08 million SCM per year while Natural gas
saving due to utilization of waste heat from turbine is about 1.6 million SCM per year and also
displaces total electricity consumption of a typical unit which is about 16.70 GWh per year.
Hence total monetary benefit due to implementation of this project will be about ¥ 326.64 lakh
per year. Details of energy and monetary benefit due to implementation of project are
furnished in Table 3.1 below:

Table 3.1 Energy and monetary benefit

S.No Parameter Unit Value
1 Present electricity consumption in a unit GWhlyear 16.70
2 Cost of electricity consumption 2 in lakhlyear 692.85
3 Natural gas saving due to waste heat recovery million SCM/year 1.60
4 Cost of Natural gas saving % in lakhlyear 246
3 Natural gas consumption in Gas turbine million SCM/year 4.08
5 Cost of Natural gas consumption in Gas turbine % in lakhlyear 612.13
6 Total monetary benefit % in lakhlyear 326.64

Further details of total monetary benefit are given in Annexure 3.
3.3  Social benefits
3.3.1 Improvement in working environment

Use of cogeneration technology in ceramic industry reduces the overall emission of pollutant
due to better utilization of waste heat from turbine hence improve the working environment in
and near to the plant.

3.3.2 Improvement in workers skill

Technical skills of persons will definitely be improved. As the training will be provided by
equipment suppliers which improve the technical skills of manpower required for operating of
the equipment and also the technology implementation will create awareness among the
workforce about energy efficiency and energy saving.

34 Environmental benefits
3.4.1 Reduction in effluent generation

There is no significant impact in effluent generation due to implementation of the project.
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3.4.2 Reduction in GHG emission

Implementation of this technology will reduce the CO, emissions. Reduction in CO, emissions
will be possible due to utilization of waste heat from turbine exhaust and displacement of
electricity consumption in a unit. This project results in reduction of about 7405 tCO, per year
for a single ceramic unit. This project is also applicable to avail the carbon credit benefits
through CDM project and generates the extra income.

3.4.3 Reduction in other emissions like SOy

Significant amount of SOx will be reducing due to generation of electricity from Natural gas
based Gas turbine instead of taking electricity from coal based power plant.
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4 INSTALLATION OF PROPOSED EQUIPMENT

4.1 Cost of project

4.1.1 Equipment cost

Cost of Gas turbine of capacity about 2.72 MW is ¥ 494 lakh
4.1.2 Erection, commissioning and other misc. cost

Other cost includes cost of Waste Heat Recovery ducting & diverter damper which is ¥ 80.00
lakh, erection & commissioning cost which is ¥ 14.00 lakh, civil works which is ¥ 50.00 lakh,
interest during implementation which is ¥ 15.95 lakh, Custom Clearance and Transportation
Charges which is T 4.94 lakh, import duty which is ¥ 105.22 lakh and other misc. cost of ¥
25.00 lakh. The total cost of implementation of the gas turbine based captive power plant is
estimated at ¥ 899.11 lakh and furnished in Table Details of total project cost requires for
implementation of proposed technology are furnished in Table 4.1 below:

Table 4.1 Details of proposed technology project cost

S.No Particular Unit Value
1 Cost of system % (in lakh) 494
2 Cost of Waste Heat Recovery ducting & diverter damper | ¥ (in lakh) 80
3 Erection & Commissioning cost % (in lakh) 14
4 Interest during implementation X (in lakh) 15.95
5 Cost of civil work X (in lakh) 50
5 Custom Clearance and Transportation Charges X (in lakh) 4.94
6 Import duty X (in lakh) 105.22
4 Other misc. cost % (in lakh) 25
5 Total cost % (in lakh) 899.11

4.2  Arrangements of funds

4.2.1 Entrepreneur’s contribution

Entrepreneur will contribute 25% of the total project cost which is ¥ 224.78 lakh in case of
charcoal fuel project and ¥ 674.33 lakh for Natural gas fuel project.
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4.2.2 Loan amount.
The term loan is 75% of the total project cost, which is ¥ 674.33 lakh.
4.2.3 Subsidy by Government

As the overall energy efficiency in the project is more than 15% it qualifies for subsidy of 25 %
of the project cost as per the NMCP scheme of Ministry of MSME, Gol. 25 % of the project
cost in this case works out to ~ 224.78 lakh. As the subsidy is normally available after
implementation of the project the same has not been taken in the project cost and means of
finance. On receipt of subsidy from Ministry of MSME, Gol through the nodal agency the
amount of subsidy is generally set off [reduced] from the loan outstanding by the lender bank.
Availability of this subsidy will make the project economically more attractive.

4.2.4 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 6 years excluding initial moratorium period is 6 months from the
date of first disbursement of loan.

4.3 Financial indicators
4.3.1 Cash flow analysis

Profitability and cash flow statements have been worked out for a period of 7 years. The
financials have been worked out on the basis of certain reasonable assumptions, which are
outlined below.

The project is expected to achieve monetary savings of T 326.64 lakh per.

¢ 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%.
e Depreciation is provided as per the rates provided in the companies act.

Considering the above mentioned assumptions, the net cash accruals starting with ¥ 115.35
lakh in the first year operation and gradually increases to ¥ 455.76 lakh at the end of eighth
year.

4.3.2 Simple payback period

The total project cost of the proposed technology is ¥ 899.11 lakh and monetary saving is %
326.64 lakh hence, the simple payback period works out to be 2.75 years.
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4.3.3 Net Present Value (NPV)
The Net present value of the investment at 10% works out to be ¥ 75.65 lakh.
4.3.4 Internal rate of return (IRR)

The after tax IRR of the project works out to be 12.62%. Thus the project is financially viable
for both types of fuels.

4.3.5 Return on investment (ROI)
The average return on investment of the project activity works out at 24.95%.
Financial indicator of proposed technology is furnished in Table 4.2 below:

Table 4.2 Financial indicators of proposed technology/equipment

S.No Particulars Unit Value
1 Simple Pay Back period Month 33
2 IRR %age 12.62
3 NPV lakh 75.65
4 ROI %age 24.75
5 DSCR Ratio 1.49

4.4  Sensitivity analysis

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 fuel savings or decrease in fuel
savings. For the purpose of sensitive analysis, two following scenarios has been considered

e Optimistic scenario (Increase in fuel savings by 5%)
e Pessimistic scenario (Decrease in fuel 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.

Details of sensitivity analysis at different scenarios are shown in Table 4.3 below:
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Table 4.3 Sensitivity analysis at different scenarios

Scenario DSCR IRR ROI NPV
Normal 1.49 12.62 24.95 75.65
5% increase in fuel saving 1.57 14.39 25.68 128.14
5% decrease in fuel saving 1.41 10.81 2413 23.17

4.5 Procurement and implementation schedule

Procurement and implementation schedule for proposed project are shown in Table 4.4 below
and further details of process break down are shown in Annexure 6.

Table 4.4 Procurement and implementation schedule

S. Weeks
Activities
No. 1 2 3 4 5 6 7 8 9 10 11 12
1 Foundation &
civil work

2 Erection &
commissioning of
the turbine set

3 Cabling &
electrical panel
fitting

4 Testing and trial

5 On site operator
training
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Annexure
Annexure -1: Energy audit data used for baseline establishment
S. No. Parameter Unit Value

1 Spray dryer Production MT/day 420
2 Type of fuel used - Natural gas
3 Fuel flow rate SCM/hr 625
4 FD flow rate m3/hr 27156
5 SFD flow rate m3/day 12643
6 Density of air kg/m3 0.9
7 Density of Natural gas kg/SCM 0.6
8 Moisture in slurry %age 36.35
9 Slurry inlet temperature °C 35
10 Ambient temperature °C 40
11 Flue gas outlet temperature °C 90
12 Area of cylindrical part m? 630
13 Temperature of cylindrical part of spray dryer °C 73
14 Area of conical part m? 106
15 Temperature of conical part of spray dryer °C 41
16 Moisture present in fuel %age 5
17 Hydrogen present in fuel %age 5
18 Product temperature °C 54
19 Specific heat capacity of flue gas kCallkg °C 0.23
20 Specific heat capacity of product kCallkg °C 0.19
24
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Indirect efficiency of spray dryer

S. No. Particular Unit Value %age

1 Heat loss due to dry flue gas kCallhr 868,657 6.5
2 Heat due to hydrogen present in fuel kCal/hr 409,200 3.1
3 Heat loss due to radiation kCallhr 277,200 2.1
4 Heat loss due to moisture present in fuel kCallhr 454,874 0.34
5 ‘I;Igztucl?ss due to heat carried away by =\ cayhr 62040 0.47
6 Total heat loss kCallhr 1,651,320 12.51
7 Efficiency of spray dryer %age - 87.50

25
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Annexure -2: Process flow diagram after project implementation
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Annexure -3: Detailed technology assessment report

S.No. Parameter Unit Value
1 Power Generation efficiency of Gas Engine %age 40
2 Heat loss due to jacket cooling %age 20
3 Heat goes to spray dryer %age 30
4 Calorific Value of Natural gas kCal/SCM 8800
5 Cost of Natural Gas T /SCM 15
6 Cost of Electricity T /kWh 4.15
7 Plant electricity load kW 2109
8 Auxiliary Consumption of Gas Engine required %age 3
9 Engine load factor %age 77.50
10 Total Electricity generated by Gas Engine kWh 2109
11 Working hours of spray dryer hr 24
12 Working days of spray dryer in a year days 330
13 Natural Gas required in Gas Engine for power Generation SCM/hr 515
14 Total Exhaust heat from Gas Engine available kCal/hr 1360305
15 EquivalenthaturaI gas saving in spray dryer due to use of waste SCM/hr 155
of gas Engine
16 H.eat loss due to jacket cooling can be recovered for preheating kCallhr 4,53,419
air(only 10% can be recovered)
17 Equivalent natural gas saving due to air preheating by hot water | SCM/hr 52
16 Natural gas consumption in Gas Engine SCM/year 4,080,914
17 Cost of Natural gas consumed in Gas Engine % in lakh/year 612.13
18 Electricity Generation from gas Engine kWh/year 16,695,360
19 Equivalent cost of electricity % in lakh/year 692.85
20 Natural gas saving in spray dryer due to use of waste heat SCM/year 1639440
21 Equivalent saving in cost of Natural gas due to use of waste heat | * in lakh/year 246
22 Total saving in due to implementation of this project 2 in lakh/year 326.64
23 Cost of the project implementation T in lakh 899.11
27
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Annexure -4 Drawings for proposed electrical & civil works
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Annexure -5: Detailed financial analysis

Assumption
Name of the Technology GAS ENGINE BASED CAPTIVE POWER PLANT
Rated Capacity 2.72 MW
Details Unit Value Basis
Installed Capacity MW 2.72 | Feasibility Study
No of working days Days 330 | Feasibility Study
No of Shifts per day Shifts 3 | Feasibility Study
Capacity Utilization Factor % 82.3 | Feasibility Study
Proposed Investment
Plant & Machinery 3 (in lakh) 494 | Feasibility Study
Cost of Waste Heat Recovery ducting & diverter | ¥ (in lakh) 80 | Feasibility Study
damper
Erection & Commissioning 3 (in lakh) 14 | Feasibility Study
Cost of Civil work % (in lakh) 50 | Feasibility Study
Investment without IDC % (in lakh) 638 | Feasibility Study
Interest During Implementation 3 (in lakh) 15.95 | Feasibility Study
Custom Clearance and Transportation Charges | ¥ (in lakh) 4.94 | Feasibility Study
Import duty % (in lakh) 105.22 | Feasibility Study
Other charges(Contingency) 3 (in lakh) 25 | Feasibility Study
Total Investment % (in lakh) 899.11 | Feasibility Study
Financing pattern
Own Funds (Equity) Z (in lakh) 224.78 | Feasibility Study
Loan Funds (Term Loan) 3 (in lakh) 674.33 | Feasibility Study
Loan Tenure years 6 | Assumed
Moratorium Period Months 6 | Assumed
Repayment Period Months 78 | Assumed
Interest Rate % 10.00 | SIDBI Lending rate
Estimation of Costs
0 & M Costs % on Plant & Equip 10.00 | Feasibility Study
Annual Escalation % 5.00 | Feasibility Study
Estimation of Revenue
Electricity saving kWhlyear 16695360
Fuel saving due waste heat utilization SCMlyear 1639440
Fuel consumption in Gas turbine SCMlyear 4080914
Cost of electricity Z./kWh 4.15
Cost of Natural gas 3/ SCM 15
St. line Depn. %age 5.28 | Indian Companies Act
IT Depreciation %age 8.24 | Income Tax Rules
Income Tax %age 33.99 | Income Tax
Estimation of Interest on Term Loan (Tin lakh)
29
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Years Opening Repayment Closing Balance Interest
Balance
1 674.33 42.00 632.33 61.02
2 632.33 96.00 536.33 58.86
3 536.33 102.00 434.33 48.99
4 434.33 108.00 326.33 38.51
5 326.33 120.00 206.33 27.23
6 206.33 132.50 73.83 14.62
7 73.83 73.83 0.00 2.17
674.33
WDV Depreciation
Particulars / years 1 2 3 4 5 6 7
Plant and Machinery
Cost 899.11 825.03 757.04 694.66 637.42 584.90 | 536.70
Depreciation 74.09 67.98 62.38 57.24 52.52 48.20 44.22
WDV 825.03 757.04 694.66 637.42 584.90 536.70 | 492.48
Projected Profitability
Particulars/Years | 1 | 2 | 3 | 4 5 6 7
Revenue through Savings
Fuel savings 326.64 326.64 326.64 326.64 326.64 326.64 | 326.64
Total Revenue (A) 326.64 326.64 326.64 326.64 326.64 326.64 | 326.64
Expenses
O & M Expenses 65.40 68.66 7210 75.70 79.49 83.46 87.64
Total Expenses (B) 65.40 68.66 7210 75.70 79.49 83.46 87.64
PBDIT (A)-(B) 261.24 257.97 254.54 250.93 247.15 24317 | 239.00
Interest 61.02 58.86 48.99 38.51 27.23 14.62 217
PBDT 200.22 199.11 205.55 212.42 219.92 228.55 | 236.83
Depreciation 34.53 34.53 34.53 34.53 34.53 34.53 34.53
PBT 165.69 164.58 171.02 177.89 185.39 194.02 | 202.30
Income tax 42.87 44 .57 48.66 52.75 56.90 61.30 65.47
Profit after tax (PAT) 122.82 120.01 122.36 125.15 128.49 132.72 | 136.84
Computation of Tax < (in lakh)
Particulars / Years 1 2 3 4 5 6 7
Profit before tax 165.69 164.58 171.02 | 177.89 | 18539 | 194.02 | 202.30
Add: Book depreciation 34.53 34.53 34.53 34.53 34.53 34.53 34.53
Less: WDV depreciation 74.09 67.98 62.38 57.24 52.52 48.20 44.22
Taxable profit 126.13 131.13 14317 | 15518 | 16740 | 180.36 | 192.61
Income Tax 42.87 44.57 48.66 52.75 56.90 61.30 65.47
Projected Balance Sheet Z(in lakh)
Particulars / Years 1 2 3 4 5 6 7
Liabilities
Share Capital (D) 224.78 224.78 224.78 | 224.78 22478 | 22478 | 224.78
Reserves & Surplus (E) 122.82 242.83 365.19 | 490.33 618.83 | 75155 | 888.39
Term Loans (F) 632.33 536.33 434.33 | 326.33 206.33 73.83 0.00
Total Liabilities D)+(E)+(F) 979.93 | 1003.94 | 1024.30 | 1041.45 | 1049.94 | 1050.16 | 1113.17
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Assets
Gross Fixed Assets 899.11 899.11 899.11 | 899.11 899.11 899.11 899.11
Less: Accm. Depreciation 34.53 69.06 103.59 | 138.11 172.64 | 20717 241.70
Net Fixed Assets 864.58 830.05 795.53 | 761.00 72647 | 69194 | 657.41
Cash & Bank Balance 115.35 173.89 228.77 | 280.45 32347 | 358.22 | 455.76
TOTAL ASSETS 979.93 | 1003.94 | 1024.30 | 1041.45 | 1049.94 | 1050.16 | 1113.17
Net Worth 347.60 467.61 589.97 | 715.11 843.61 976.33 | 1113.16
Dept equity ratio 1.82 1.15 0.74 0.46 0.24 0.08 0.00

Projected Cash Flow: < (in lakh)

Particulars / Years 0 1 2 3 4 5 6 7

Sources
Share Capital 224.78 - - - - - - -
Term Loan 674.33
Profit After tax 122.82 | 120.01 | 122.36 12515 | 12849 | 132.72 | 136.84
Depreciation 34.53 34.53 34.53 34.53 3453 | 3453 | 3453
Total Sources 899.11 | 157.35 | 154.54 | 156.89 159.67 | 163.02 | 167.25 | 171.36
Application
Capital Expenditure 899.11
Repayment of Loan - 42.00 96.00 | 102.00 108.00 | 120.00 | 13250 | 73.83
Total Application 899.11 42.00 96.00 | 102.00 108.00 | 120.00 | 13250 | 73.83
Net Surplus -| 115.35 58.54 54.89 51.67 43.02 | 3475| 97.53
Add: Opening Balance - -| 11535 | 173.89 228.77 | 280.45 | 323.47 | 358.22
Closing Balance -| 115.35| 173.89 | 228.77 28045 | 32347 | 35822 | 455.76
Calculation of Internal Rate of Return ¢ (in lakh)
Particulars / months 0 1 2 3 4 5 6 7
Profit after Tax 122.82 | 120.01 | 122.36 12515 | 12849 | 13272 | 136.84
Depreciation 34.53 34.53 3453 34.53 3453 | 3453 34.53
Interest on Term Loan 61.02 58.86 48.99 38.51 2723 | 14.62 217
Salvage/Realizable - - - - - - -
value
Cash outflow (899.11) - - - - - - -
Net Cash flow (899.11) | 218.37 | 21340 | 205.87 198.19 | 190.25 | 181.87 | 173.53
IRR 12.62%

[ NPV | 7565 |

Break Even Point v (in lakh)

Particulars / Years | 1 | 2 ‘ 3 | 4 | 5 ‘ 6 7

Variable Expenses
Oper. & Maintenance Exp (75%) 49.05 51.50 54.07 56.78 59.62 62.60 65.73
Sub Total (G) 49.05 51.50 54.07 56.78 59.62 62.60 65.73
Fixed Expenses
Oper. & Maintenance Exp (25%) 16.35 17.17 18.02 18.93 19.87 20.87 21.91
Interest on Term Loan 61.02 58.86 48.99 38.51 27.23 14.62 217
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Depreciation (H) 34.53 34.53 34.53 34.53 34.53 34.53 34.53
Sub Total (1) 111.90 | 11056 | 101.54 91.97 81.63 70.02 58.61
Sales (J) 32664 | 326.64 | 326.64 | 326.64 | 326.64 | 326.64 | 326.64
Contribution (K) 27759 | 27514 | 27256 | 269.86 | 267.02 | 264.04 | 260.91
Break Even Point (L= G/I) 40.31% | 40.18% | 37.25% | 34.08% | 30.57% | 26.52% | 22.46%
Cash Break Even {(I)-(H)} 27.87% | 27.63% | 24.59% | 21.29% | 17.64% | 13.44% | 9.23%
Break Even Sales (J)*(L) 13167 | 13125 | 12169 | 111.32 99.85 86.61 73.37
Return on Investment < (in lakh)
Particulars / Years 1 2 3 4 5 6 7 Total
Net Profit Before Taxes 165.69 | 164.58 | 171.02 | 177.89 | 185.39 | 194.02 | 202.30 | 1260.91
Net Worth 347.60 | 467.61 | 589.97 | 71511 | 843.61 | 976.33 | 1113.16 | 5053.38
24.95%
Debt Service Coverage Ratio < (in lakh)
Particulars / Years 1 2 3 4 5 6 7 Total
Cash Inflow
Profit after Tax 122.82 | 120.01 | 122.36 | 12515 | 128.49 | 132.72 | 136.84 | 888.39
Depreciation 34.53 34.53 3453 3453 34.53 3453 3453 | 241.70
Interest on Term Loan 61.02 58.86 48.99 38.51 27.23 14.62 217 | 251.40
Total (M) 218.37 | 213.40 | 205.87 | 198.19 | 190.25 | 181.87 | 173.53 | 1381.49
Debt
Interest on Term Loan 61.02 | 58.86 | 4899 | 38.51 27.23 14.62 217 251.40
Repayment of Term Loan 42.00 | 96.00 | 102.00 | 108.00 120.00 | 132.50 73.83 | 674.33
Total (N) 103.02 | 154.86 | 150.99 | 146.51 14723 | 14712 76.00 | 925.73
Average DSCR (M/N) 1.49
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Annexure:-6 Procurement and implementation schedule
Break up of shutdown period of plant required for Operation of turbine

Day
S.No Activity

1 Electrical connections to the plant from turbine

Day wise break up of shut down period of Spray dryer

S.No Activity

1 Cooling of spray dryer

2 Dismantling of existing
pipeline

3 New ducting & piping
arrangement for spray
dryer

4 Connection & fitting
5 Pipe & Duct Insulation

6 Instrumentations and trial
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Annexure -7: Details of technology service providers

S.No. Name of Service Provider Address Contact Person and No.
1 Green Power International Pvt. E - 12/A, Sector — 63, Mr. Ashish Trikha - 0120-4655
Ltd., Noida — 201 301 (U.P), 460 / 4655 455 | 458,
Wartsila India Ltd. . 09717790676
India
Cummins
ENERGY IS LIFE 3 4
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Annexure-8: Quotations or Techno-commercial bids for new technology/equipment

.l
MWM’

Energr, EMMiclency. Esviranmant.

GREEN POWER INTERNATIONAL (P) LTD

Proposal for Natural Gas Genset based Captive
Power Generation Plant

PROPOSAL NO:
DATE:

TO:

PROJECT: 1 No. X TCG 2020 V16K (1 X 1364 KWe)
@415V Natural Gas Based CPF

Submitted by
Green Power International (P) Ltd.
E - 12/A, Sector — 63,
MNoida - 201 201 (U.P.),
India

CALL: +01-120-4655 4680 f 4655 455 / 458
Mobile: +91-9717790676

FAX: +91-120-4655 499

email marketing@greenpowerintl com

visit us- www greenpowerinil.com

Mote: This documen! contains & matter proprietary to GREEN POWER INTERNATIONAL (P)
LTD. No pail ol this document may be reproduced, slored in a relneval syslem, or bansmilled
in any form or by any means, electronic, mechanical, photocopy. recording. or otherwise, by
anyone, without prior writen permission from GREEN POWER INTERNATIONAL (P) LTD,
Moida
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.I
MWM’

Engigy. EMciency. Envirannant.

GREEN POWER INTERNATIONAL (P) L'TD

Kind Attention Mr.

Dear Sir,

This has reference 1o the abovereferred subjact and discussion had with Mr. Ashish Trikha for your
requirement of Natural Gas Based Gensets. At the oulsst we wish to thank you for giving us an
opportunity to quote for the said proect. As desired, we are enclosing herewith our complete proposal
in accordance with your specified requirements.

The Company:

Green Power Intermational 2wt. Ltd was established in early 2002 in dose cooperation with PV
GmbH (formerly Deutz Power System GmbH). The combination of the technical competence of MVWM
GmbH with the market know-how of the Indian partner company Green Power International has proven
to be highly succassful.

The core competencies of GPIPL include the design of plants, engneenng, plant construction,
operation, and maintenance of the complete plants.

As a well-established company with extenswve experience in machine and plant engineering, GPIF_
offers =ach cusiomer an innovatve solution concespt that is tailored ‘o the customer's individual
rejquirements.

We have already commissicned our Natural Gas Basad Gensets all over India with complets turnkey
projects for most of them, at many placas, which are performing satisfactorily. Now we are serving our
valuaole customers round the dock wth a sirong team of cver 400+ Technical and Servica Engineers,
specialized in Fower Generation Industry and thru complee O & M Contracts of the power plant.

Majority of these projects are Cogensration Based Captive Power Plants with Chilling / Air-
Conditicning / Hot Water Recovery from Engine Jacket Water Heat and Steam from the heaat of
Engine Exhaust Gases. At present we are having 150+ installations all over India with a capacity
of mere than 250 MWs. (Please refer our reference list enclosed aleng with the offer).

MWN GmbH (formerly Deutz Power Systems):

MW GmbH (formerly DEUTZ Fower Systems) in Mannneim. Semmany, has been one cf the world's
lzading system providers of highly efficient anc envirenmentaly-friendly complete

plants for cecentralized energy supply wth gas and diesel engines. The company stands for tha
reliable, uninterrupted provision of electricity, heat, and cooling at all tmes and at any location.

Corporate Office: E—12 / A, Sector — 63, Noida -201301, Telephone: +91-120-2655400-444, Fax: +91-120-4655499

Email: gpil'@ greenpowerintl.com, Website: www.gresnpowerintl.com
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MWM'

Esergy. Bficiny. Enviranmant

GREEN POWER INTERNATIONAL (P) L.TD

Qur Power solution:

We arz plzase to ofer you One unit of gas engine of 1364 K\We The machine ofered to you is a state-
of-art, fuel-efficient gas engine with German technology and shall lead to a much faster payback
compared to other compctitors. In casc you go for Waste Heat Recovery from Exhaust Gas and
Jacket Water the overall system efficiency is more than 85%.

We hope the atove is in line with your requirement. YWs are eager to work with your esteemed
organization and remamn at your disposal tor any turther information.

Thanking you and assuring you of our beslservices al dl mes.
Yeurs faithfully

For Green Power International Pvt. Lid.
1’1 i? “\wv/
A

Ashu Jain

Email ID: ashu.jainf@@greengowerintl.com

For further details contact:
Ashish Trikha
Mobilz: 9717099428

Emall Id: comi@greenpowerinil.com

Carporate Office: £ — 12" A Sector — 3, Naoida 201300, Telephone: #0771 M_4655400-444, Fav: +91.1 24655400
Email: gpil@greenpowerinleom, Website: www.greenpowerintlcvi
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..
MWM’

Encrgy. Efficiency. Ervironmant.

GREEN POWER INTERNATIONAL (P)

LTD

Vi

Vi

viii.

Terms & Conditions for Sale

Scope

“The design and manufacturer of power plant equipment supplied under this
offer are as per the enclosed scope document (Scope of Supply/Services).

Any detailed quality plan, audit of procedures, inspection and test would be in
addition to contract value.

Order Confirmation
All orders placed on us directly or through our Regional Offices will be binding
on us only after our Head Office in Noida has issued an order confirmation.

Specifications etc.

Specifications, dimensions, description, shade of paints, etc. are not binding
on us in minute details and are subject to reasonable alterations without notice.

Basis of Offer

The prices offered for indigenous scope are based on our Std. Power House
Layout. The auxiliary equipment offered are standard in nature and do not cater
to any specific requirements except otherwise mentioned in the specifications.
It is assumed that the contract will be split in to 3 parts namely

1. CFR Offshore Supply for Genset portion only

2. Local Supply for the balance of the plant/accessories of the genset.

3. On shore services for design and engineering and supervision of erection

and commissioning

Customs Duty and Port Clearance / Custom Clearance Charges on Offshore
supplies are not included and shall be paid, as applicable, by client at actuals
directly to the concerned authorities.
ED (where applicable), CST @ 2% against C-Form (Sales Tax as applicable), on
Indian Supplies shall be charged extra at actuals. Any other taxes and duties that
may become applicable are to the Client's account.
Service tax as applicable shall be charged extra on the Services.
Nhava Sheva (Mumbai) is considered as the destination Port for shipping the
genset.
Price for Imported Scope has been offered in Euros. However, all the payments
to be made for this shall be in Indian Rupees (INR) only, the exchange rates for
the payments shall be made on prevailing exchange rates on the date of final
payment/transfer.
Prevailing Exchange Rates would be forward cover rate at the time of maturity of
L.C. Buyer would give his consent about the rate before opening the LC in writing
to us.

Sales Tax Registration Details

PAN No.: AABCGB829R
TIN No.: 07790260143
Sales Tax No.: AABCGB829RST001

Email: gpili@greenpowerintl.com, Website: www.greenpowerintl.com

Corporate Office: E — 12/ A, Sector — 63, Noida -201301, Telephone: +91-120-4655400-444, Fax: +91-120-4655490
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MWM'

Energy. EMitienty. Ervironmant.

GREEN POWER INTERNATIONAL (P) LTD

9. Validity
Unless confirmed in writing for further extension, our offer shall remain valid for
the period of 1 morth from the date of offer.

10. General Lien
We shall be eniitled to general lien on goods in our possession or
dispatched for all money due o us by the purchaser, both under this
contract or any other account and we shall also be entiled io apply any
money in our hands under any contract dueto us under any other contract
or contracts.

11. Execution of High Sea Sales Agreement

As per the Indian Sales Tax Act/ Regulation, the High Sea Sales Agreement
(format atachad) needs to be executed between the parties on a date when
the consignment is on high sea i.e. zfter the cate of dispatch from European
port & before the date of arrival in Indian port. The Contractor shall contact
Owner and on a suitable agreec date the Agreement needs to be signed by
both Owner and Confractor. The Original executed High Sea sales Agreement
will then be retained oy the contractor who, along with other documents
{(mertioned under paymrent terms) will forward it to the owner as one of the LC
documents. Triplicate Bill of entry would bc madc available to Green Power
within seven days of releasing shipment.

12.  Delivery:

Delivery of Imported Genset shall be between 16 — 18 weeks, Ex-works
Germany

Delivery of indigenous supplies shall be within 4-5 months ex- Green power/
vendor basis. The above deliveries are from the date of full acvance payment
along with technically & commercially clear Purchase order. The above
delivery is subject fo timely cpening of L/C as mentioned in our offshore
payment terms. The delivery schedule is subject to “Force Majeure” conditions
also.

13. Erection and Commissioning:
We have allowed for times for Supervision of Commissioning according to our
estimates. Purchaser shall provide local travel facilities to our Supervisor(s).
Also should any additional time be required for Erecfion, for reasons not
attritutable to MWM / GREEN POWER, this would te charged at prevailing
daily rates.

14.  Warranty:

141  MWM/Green Power shall at its on expsnse and at the sale option of the
MW/ Green Power, exchange, replace or repair such part of the Gensets
which have failled or which have essential impact on their usability during a
pericd of 12 months after the date of commissicning of the Gensets or 18
months after the transfer of nsks to you., whichever period expires first, solely
as aresult of a substantial deficiency which was inherent in Gensets or the
part thereof before transfer of risks and due to faulty design, faulty material or
bad workmanship

Corporate Office: E - 12/ A, Sector - 63, Noida -201301, Telephone: +91-120-4655400-444, Fax: +91-120-4655459
Email: gpil@ereenpowerinl.com, Website: www.greenpuowerintl.com
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MWM™

Encrgy. Efciency. Ervironmant,

GREEN POWER INTERNATIONAL (P) LTD

142 You will promptly notify the MWM/Green Power in writing of obvious defects ar
deficiencizs after detection thereof Replaced parts shall become the property
of the MWM/Green Power upon request of the MM/ Green Power

143  The MWM/Green Power is not liable or defecis or deficiencizs which are
resulting from the following reasons, as long as they are not resulting from a
detault ot MVVM/Gresn Power: Improper, unsuitable or negligent use, handing
and/or operation of the Gensets by you. or third partizs; use of spare parts
other than Genuine MWI/Green Fower Farts; normal wear and tear; use of
unsuitable consumables (such as, fuel, oil cooling liguid or any other
consumables), parlicularly lhe use ol consunmables nol concilialed i Lhe
Operztion manuals; impropar building ground; chemical, electro- chemical or
electric influences. You have to agree to indemnfy the MWM/Green Power
fram all claims (including claims of third parties) in connection with or resulting
from the above mentioned defects.

144  MWM'Green Power shall bear — insofar as th2 compliant is legitimate — out of
all costs directly arising from repair or replacement only the costs for the spare
part including the delivery costs and the reasonable cosis for removal and
mounting. as well, if this can be fairly required in the individual case, costs for
eventual necessary mechanics and back staff of MWIM/Green Power. Cther
costs shall be borme by you.

15. Confidentiality:
Except with the consent in writing of MWM / GREEN POWER, the Purchaser
shall not disclose technical specification, layout drawings, process details or
any other proprietary information supplied along with this offer and
subsequently.

16. Effective Date:

Effective date of PC/Cantract shall ta<e place upon fulfillment of the following
condifions precedent:

PO/Contract is signad.

Advance payment &s stipulated is received by Supplier.

Irrevocable L/C at sight as stated has been established by the Purchaser
within the specified period and has been accepted by us.

W=

17. Transfer of Title:
Transfer of title shall take place after signing of the High Sezs Sales
agreement between both the parties.

18. Cancellation
Order received and acknowledged by us shall not be subject to cancellation,
either wholly or partly for ary reason whatsoever without our cansent.

19. Force Majeure:
A “Force Majeure Fvent” shall mean any unforeseeable act or event that
prevents the affected party from performing its obligations under this
agreement or complying with any conditions required by the other party under
this agreement if such act or event is beyond the rezsonable control of and not
the fault of the affected party and such party has been unable to avoid such act

Corporate Office;: L — 12/ A, Sector— 63, Noida -201301, Telephone: 1 91-120-4655400-444, Fax: 191-120-462549%
Email: gpil@greenpowerintl.com, Website: www.greenpowerintl.com

ENERGY IS LIFE 40

CONSERVE IT



Gas Engine Based Co-generation Technology

MWM"~

Energy. EMicienty. Emvironmant,

GREEN POWER INTERNATIONAL (P) LTD

or event by the exercise of prudent foresight and due diligence such as a) war
and other hostilities (whether war be declared or not), invasion, act of foreign
enemies, mobilisation, requisition or embargo; (b) ionising radiation or
contamination of nuclear fuel, radioactive toxic explosives, or other hazardous
properties of any explosive nuclear assembly or nuclear components thereof;
(c) rebellion, revolution, insurrection, military or usurped power and civil war;
(d) riot, civii commotion, terrorism or public disorder except where solely
restricted to employees of Supplier or any subcontractor (e) flood, lightning,
cyclone, typhoon, earthquake, fire, explosion, shipwrecks, transportation
accident or other accidents or act of God; (f) discovery of historically significant
artifacts on the facility site.

20. Arbitration

20.1  This QOrder is to be construed and shall be governed by and interpreted in
accordance with the laws of India

20.2 Al disputes and differences which may arise out of or in connection with the
present Agreement, or the breach thereof, which cannot be settled amicably
between Customer and Green Power / MWM shall be finally settled excluding
any other jurisdiction but for enforcement of the arbitral award, by arbitration
under the Rules of Arbitration of the Indo-German Chamber of Commerce then
in force. The Indian Arbitration & Conciliation Act, 1996 and the rules made
there under shall be used

203 The award of the arbitrator shall be final and binding on the parties hereto

204 The language of Arbitration shall be the English language

20.5 The arbitration award shall be final and binding on Customer and Green Power
{ MWM and subject to no appeal and shall deal with the guestion of the costs
of arbitration and all matters relating thereto.

Corporate Office: E - 12/ A, Sector — 63, Noida -201301, Telephone: +91-120-4655400-444, Fax: +91-120-4655499
Email: gpil@greenpowerintl.com, Website: www.greenpowerintl.com
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..
GREEN POWER INTERNATIONAL (F) LTD. pawm '’

SCOPE OF SUPPLY FOR GAS GENSET

Imported Scope from MWM GmbH (CFR)

SOHZ, Unity 2F, 1530ram

S.No. Description of Supplies Remarks
1 BASIC GENERATING SET COMPRISING OF THE FCLLOWING
k] Mawral zas Engine Wi Accessorles (SKid Mounted) NIV GEmany lMake
b Alternator - Marelli or equivalznt, Druskless, double bearing, 4153%, Duly coupled with =ngine. One for zach

Engira

Standard Fngine Maintenancs fanls

Oine sst nnly

Steel Plate fabricated bass frams.

One for each Engine

Anfi-Y bretion Isolators & Flexible Couplings

Orne for each Engine

Insulaing mat

One for each Engine

AlIR INTAKE & EXHAUST SYSTEM FOR ENGINE

Intake alr filter, Dry Type with restriction Indicator

ong for each Engine

Dry exhaust manifolds

One for each Chgine

S5 Companeator

Oine for each Engina

Fack Prassire Switer

Oine Set for each engine

Exhaust Temgerature Sensor

Engire mounted, One for each Enging

Turbocharger

One for each Engine

COOLING SYSTEM

Jacket water pre-heakr

Lcose supply, One for each Engine

Jackel water thermostatic contral valve (HI 3-way valve)

Lcose supply, UNE fof each Engine

Iniler ool wala thenmusalic conbial valve (LT 2-way walve)

Luuse supply, Cne Mo cach Engine

HT lovel monitor with level awitch and prossure relicf valve

Looac supply, Onc for cach Engine

LT lewvzl monitor with level switch and pressure relief vave

Looge supply, One for 2ach Engine

Difierential pressure switch for HT circuit

Lcose supoly, One for each Engine

Differential pressure switch for LT crcuit

Lcoze supply, One for each Engine

Expansion water fank (HT + LT)

Lcose supply, One for each Engine

Rubber compensator st HT & LT inlztloutlet

Lcose supply, One =& for each Engine

LUBE OIL SYSTEM

L.C.priming pump, Sngine mourted

Cne for each Engine

RN EE et = T B TR N Do TS FRR N ) [T R el KT PR RN B T P ]

Lubc gil coolor { Mlate ncet cxchanger)

Engirc Mountcd, Onc for cach Enginc

Lube Oil Filter (wire edge filter combined with fine paper micra filter),

C Orne for each Engine
Engine Mounfec
1 Two solenoid valves for avtomatic cil top-up Leose supply, One =& for each Engine
2 Flexible hose wih fitings One for each Engine
5 STARTING SYSTEM
a Enaine Ekecine starting Motor, Engne mountzd Une for each Engine
5 FUEL GAS 5YSTEM
a (Gas Pressure cortrol unit {inet press B0mkar) Lcose supply, One for each Engine
a Fre-pressire regulator unit Lcoze supply, One for each Engine
3 Flexible gas pipe Lcose supply, Une for each Enging
[ CLICTRICAL FOWLCR & CONTROL $%WSTCM
TFEM Full(Tatal Flecirnric Management) Contral and Supervisicn 2l re svent
A functions of gas engire Ung1or each Enging
2 Operat ng Terminal (TEM Sereen ) One set Comman or all Engines
. Cable and interfaces between Enging & TEM panel, TEM & TEM I/C One sat for each Engine
. Hanel, Communicalion intzrtaces and cakes eic - wine
B DOCUMENTATION, INSTRUCTION MANUALS, DRANINGS Ore s=t for each Engina
3 FREIGHT UPTO MHAVA SEVA PORT FOR IMPORTED EQUIMENT | One for each Engine
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o
GREEN POWER INTERNATIONAL (P} LTD. mnawm -

INDIGENOUS SCOPE OF SUPFLY BY GREEN POWER
S.No. Description of Supplies Remarks
1 EXHAUST { VENTILLATION SYSTEM FOR ENGINE
a Exhausi gilencer, Industrial Type Looze supply Oine for each Engine
b Flexble belows Looze supply One set for each Engine
. Exhausi Piping duly Insulated along with structural supports. from the 10 Running meters considered for gach
Genset manifold tc the out of Genzet Reom Engine.
d Venflation System for Combustion air and room air flow out of the To be designed suitzbly to operate all the
Powsar hFouse ge per MWM requiremsant inzstalled engines
H COOLING SY3TEM
a Eleciric Molor Driven H.T. Pumnp Onge for each encine
[ Cleciric Molor Driven L.T. Pump Onz for each engine
£ Radiatn- with intereonnecting pipes for HT circnit Oine for each engine
d PHE with interconneciing pipzs {orimary) for LT circuit One for each engine
e Raw Water pumps & coolng towsr with inferconnecting pipes forLT Common system for the supplied
i ircuit. genset{g).
3 LUBE OIL SYSTEM
a Lube Qil Tap - up Tank with motorized cear pump. Common system for all supplied genset
b Associated pipe werk, valses and fitings to interconnect &ll lube i One for each Engine. Each set of pipirg
ystem squipmeant shall e ol 15 Mders
4 FUEL GAS SYSTEM
a Fuel Gas pipe work along with necessary supports, from the main gas  One for each Engine. Each set of pipirg
valve within the Power house buiding. shall be of 10 Meters
5 ELECTRICAL POWER & CONTRO_ SYSTEM
a Ratteries and rables with clamps for Sterer of Sngine Oine =at fior each engine
b =4V batery bank with charging systern for TEM Penel One set for each engine
¢ Genzralor Incomer Power Panel with outgong Facility from Fear Side. One breaker for each Genset ir common
(415, 3-Fole, ACE, EDO) Enclosure
d MCC Mancl for Gonact auxilisrics only Commen Panel for all Sensct
g TEM VO panel One set for each Gense:
P——r— — - - - - "
Earthing Strips (Cu + G.1) fram Genset t the Earthing Grid near the One act of 30 RMT for cach Conact.
Plant roam
[ ELECTRICAL INSTALLATION MATERIAL
o "
a  |PowsrCables rom Alemator o the Gense: Fower Panal ;g;l;c”'e' One se: of 13 Meters for ach
Confrol and instrument cables with termination kits, lugs, cabe trays/
b racks etc. 45 requred Tor INterconnectirg the system within the GE Thz spece as pel the Facksger. One =&t of)
Houes hatween the Ganest and the Zanest panel cupplisd by MWW 15 Metere for each engine
Green Fower
7 EMGIMEZRING & OTHER SERVICES
a Engneering of Power plant
b Documentation, Inetruction manvals, drawings For all the indigenous evppliss
¢ Erectior, Inztalation, Testing & Commigsioning of all Power plant For Impered Scope & Irdigenous scope of
equizment the Packager
d Inlard tranzportation of lozal zquipment from works to site Faor all the Indigenous scope of Packager
Customer ehall provide facifty to unlosd
e Unloading and shifiing of mported and indigenous materials. and store malterizlz within 21 mir o genset
foundztion.
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GREEN POWER INTERNATIONAL (P) LTD. MWwWmM

SCOPE OF CUSTOMER / PURCHASER
S.No. Description of Suppliss Remarks

1 POWER GENERATION RELATED

a UM/ Sof Water Make up a3 requirec for Cooling 1ower, Enging VWaer Lduality 10 be maintained as
cooling crouit etc. recommended
Main Gas Valvz & Netering nezr the Gensst room within 1 meter. Of -

b - By Customer
Power House Building

c Gas Flow meter with temp. & pressure cempensator By Customer

d Emergency Power a MCC Panz| By Customer

e Power Evacuadion from the gensrator breaker fa the user end By Customer

f Power Cables from Generator panel o the Disfribution Panzl By Customer
Catble Racks, trays and suppors from Power Evacuaton peint up to the ~

g By Customer
Sukstaticn panels

h Chimney/ Stack of 30 Meters |, as required By Customer

2 ICAT RCCOVERY SYSTCM

a Waste Heat Recovery Boier! Thermic Fluid Generater/ Chiler with By Cuslume
Diverter Dampar, Accessories snd Mountings & it BOP (if required) ¥y Lus

ki Jarat Water VAM with Avcessnries & ROP Ry Custnmear

3 GENERAL

All Civil works ‘Major or Miner) required for setting up the Power House

a plant including the irser glates as requirsc By Customer
Catle Trenches, trench covers and any other civil works required for -

b By Customer
the complete Fowser houes
Earhing pitefstations along with elecirodes as required and connzction ~

c ; By Customer
te grid ncar plant roem

d Chein Puley Block /EQT Crane By Customer

=} Firz fighting ayatem & Air condiioncra for Control room By Customor
Power House lighting, wiring , distribufion boards for power houss ~

f . By Customer
ighiing
First fill of Lube Qil, Chemicals, Coolant, Gas & sther consumables for |

g . Oy Customer
commizsoning and thereafier for regular coeration

il Free Conslrochun waler and Powen wl sile gy ieguinec By Cuslumer

i Civi Design and Enginesrng By Customer

4 OTHERS

Custom Clearance & Port Handing Including Its charges and Custom -
a By Customer
Duty payment at actua

Exclse Duty {(where applicable) & 2 % CT5T against C-Form exira as

b applicabls By Customer

c Ay other local taxes, duties, levies, elc. By Customer

d Inland frensporatior of Imported eguipment from port to sie By Customer
All primnary and secondary statutory / non-statutory clearances tor the

e natallaticn / operation of Powsr Plant including CPCE, SPCB, SEB, By Customer
CEIG, MOEF etc.

P Site clearances { pemiis related with Instalation of eguipment i.e.CEIG By Customer
{Electrical Inspector), TAC {fire fighting)
Comprebensivz Insurance including nland transt, storage cum By Cuet

9 |erection & all risk and Third party liability ¥ Lustomsr

h Safe Storage Space within f near the Power House Building By Customer

i All Workmen compensaticn policy By Customer

: Free Canteen, Acconmodation (Guest House) and lccal ~

j N By Customeor
Tranzporation Facilty
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Gas Engine Based Co-generation Technology
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SPECIFICATIONS / MAKES OF MAJOR INDEGENOUS ITEMS

S.NO. DESCRIPTION SPECIFICATION MAKE
T | EXHAUST SYSTEM
TINDALTRATNAMANT
ERW / SPIRAL WELD PIPE,
a | EXHAUST DUCT R e oD i SQQUF / MUKAT /
ROCKWOOL LRE MATRESS, of
REQD. THICKNESS & DENSITY LLOYD INSULATION
c. E’fﬂﬁﬁﬁﬁg&'—égﬁg & CONFORMING TO 1S:8183-1976 | / ROCKWOOL
AND CLADDED WITH 24 SWG INDIA / MIN WOOL
THICK ALUMINIUM SHEET
FABRICATED FROM IS.2062 RUSKPOWER /
SHEETS & PAINTED WITH HEAT | ACOUSTIC /
d. | EXHAUST SILENCER RESISTANT ALUMINIUM PAINT OF | DECIMIN/NELSON /
SUITABLE GRADE EQUT.
i
e. | EXHAUST FLEXIBLE BELLOWS g%gﬁf ELE{ASLH%‘BBEL%%SAN KANWAL 7 PRECISE
: OPERATING TEMPERATURE OF | KANW!
600 DEG C. VT.
| SUPPORTS IS 2062 REPUTED MAKE
7 | COOLING SYSTEM
VERTICAL IN-LINE, CLOSE ITT - LOWARA,
COUPLED, SINGLE STAGE ITALY / WILO,
a. | HT/LTPUMPSETS CENTRIFUGAL PUMP WITH GERMANY / NOCHI,
MOTOR, MECHANICAL SEAL ETC. | ITALY / EQVT.
INDUCED DRAFT TYPE FRP
b. | COOLING TOWER COOLING TOWER OF SUITABLE | MIHIR / ADVANCE /
St BELLS / EQVT.
BACK PULLOUT TYPE /
HORIZONTAL CENTRIFUGAL KSB / KBL / M&P /
c. | COOLING WATER PUMP PUMP WITH MECHANICAL SEAL. | EQVT.
BASE FRAME COUPLING, ETC.
HORIZONTAL FOOT MOUNTED
4 | MOTORFOR COOLING WATER TYPE SQ. CAGE INDUCTION gg%ﬁ%"‘ﬂs /
- | puMP MOTOR, TEFC, 3 PHASE, 415V, 50 | SR
Hz. 2900 RPM :
BACKPULL OUT PUMP WITHSQ. | wsg / KaL / MaP |
e. | MONOBLOCK PUMP WITHMOTOR | CAGE INDUCTION MOTOR, TEFC, | K3/ KBLE
3PHASE, 415 V. 50 Hz, 2900 RPM .
COIL CO./ STAR
¢ | RADIATOR FOR HT CKT R T e AR COOLED COOLERS / GEM /
: EQUT.
GEA ECOFLEX
g. | PLATE HEAT EXCHANGER SS PLATE HEAT EXCHANGER INDIA / TRANTER
INDIA / EQVT.
MS ERW PIPES OF SUITABLE EACA
h | waTER PIPES SIZES, THICKNESS - CLASS C AT L 1
CONFORING TO 1S:1239 / 1S:3589
EQVT.
INTER VALVES

BUTTERFLY / CHECK VALVES

CI BUTTERFLY VALVES OF
SUITABLE SIZES

STAFFORD INDIA f
ADVANCE J EQVT.

Corporate Office: E — 11/ A, Sector — 63, Noida -201301, Telephone: +91-120-4655400-444, Fax: +91-110-4655499

Email: gpil@greenpowerintl.com, Website: www.greenpowerintl.com
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CS BODY BALL VALVES OF AUDCO T
i | BALL vaLves SUITABLE SIZES WITH SOCKET | INTERVALVE /
WELD ENDS VIRGO / EQVT.
MASS / GIC /
GLYCERIN FILLED SS BOURDEN | FORBES
k | PrESSURE GAUGES TYPE PRESSURE GAUGES, 4" MARSHALL /
DIAL SIZE WAREE /| WIKA /
EQVT.
RIGID STEM & MERCURY TYPE ’g‘gsgég"”
SS DIAL THERMOMETER
TEMPERATURE GAUGES (GLYCERIN FILLED) DIAL 4" SIZE m&%@’gﬁwm f
& S5 THERMOWEL s
m. | SUPPORTS IS 2062 REPUTED MAKE
3 | LUBE OIL SYSTEM
MS ERW PIPES OF SUITABLE 'ﬁ?&kﬁﬂm
a. | LUBE OIL PIPES SIZES, THICKNESS - CLASS C pielial
CONFORMING TO IS-1239
EQVT.
FABRICATED FROM 3 MM THICK
b. | LUBE OIL TOP UP TANK MS SHEET CONFORMING TO FABRICATED
S 2062 GRADE A/ B
GEAR PUMP COUPLED WITH fﬁié%ﬂﬁ%'ﬂ
c¢. | LUBE OIL TRANSFER PUMP MOTOR ON COMMON BASE N T IEMENS
FRAME
MAKE MOTOR
CS BODY BALL VALVES OF AUDCO |
d. | BALL VALVES SUITABLE SIZES WITH SOCKET | INTERVALVE /
WELD ENDS VIRGO
4 | FUEL GAS SYSTEM
WS SEAMLESS PIPES OF
a | GAS PIPE LINE SUITABLE SIZES, THICKNESS MSL /ISL / EQVT.
SCHEDULE-40.
- | ELECTRICAL CONTROLS &
POWER SYSTEM
2 | GENERATOR INCOMER BREAKERS | 415V, 3 POLE, ACB, EDO L&T/EQVT.
d. | BATTERY BANK 24 VOLT EXIDE / EQVT.
e. | BATTER CHARGER PHOENIX / EQVT.
s | ELECTRICAL INSTALLATION
MATERIAL
. | POWER CABLE - 1 CORE, 400 ALUMINIUM CONDUCTOR, XLPE | GLOSTER/ KEI /
- | samm UNARMOURED CABLE POLYCAB / EQVT.
o | LTAUXILIARY POWER CABLE FOR | PVC ARMOURED ALUMINIUM GLOSTER / KEI
- | GENSET AUXILIARIES CABLE OF SUITABLE SIZES JPOLYCAR / EQVT.
PVC ARMOURED / UNARMOURED
¢ | conTrROL cABLE COPPER CABLE OF SUITABLE e e
SIZES :
SCREEN & HOFR COPPER
d | INSTRUMENT caBLE FLEXIBLE CABLE OF SUITABLE | PUSION POLYMER/

SIZES

KEI  EQVT.

Corporate Office: E — 12 / A, Sector — 63, Noida -201301, Telephone: +91-120-4655400-444, Fax: +91-120-4655499

Email: gpil@greenpowerintl.com, Website: www.greenpowerintl.com
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ENEREVISLIFE  B\,reau 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

CONSERVE IT  Websites: www.bee-india.nic.in, www.energymanagertraining.com

India SME Technology Services Ltd
DFC Building, Plot No.37-38,
D-Block, Pankha Road,

SEE-Tech Solutions Pvt. Ltd
11/5, MIDC, Infotech Park,

5°° Near VRCE Telephone Exchange,
‘% e, South Ambazari Road, Institutional Area, Janakpuri, New Delhi-110058
Gy Nagpur—440022 Tel: +91-11-28525534, Fax: +91-11-28525535
€L's conser Website: www.letsconserve.org Website: www.techsmall.com




