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FEALTAT HAATIA. ...

Annual General Meeting
(AGM) of our organization was
held in Mumbai on 16th
December.Around 350 members
brothers and sisters from all over
the state participated in this.
About seventy members from
Pune Division registered their
participation in this. This turned
out to be a remarkable thing.

The annual general meeting is
an important platform for the
members to present their
problems, in which many
members participated by
presenting their views.

Friends, not only in India but in
the entire world there are
hundreds of years old
organizations to count on fingers,
in this our organization ECAM
comes.

It is indeed a matter of great
admiration and pride in my eyes
that we are a member of such an
old organization, which has
established and maintained it for
a hundred long years.
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First of all Happy New Year 2024.
Wishing you all a prosperous and
healthy New Year.

| consider myself fortunate to have the opportunity to work for
members like you in the form of President. The first general meeting of
the term of this presidency was held in a very flamboyant and playful
atmosphere. Congratulations and thanks to all the members present on
behalf of all the Board of Directors.

The centenary year of the organization is being celebrated next year.
On the occasion of this centenary year, we are organizing many programs
throughout the year. The Centenary Year Inaugural Program will be
celebrated on Thursday 11th January in Yogi Hall, Mumbai.

Your presence is very important for such a program. Everyone should
participate in this with their families and enhance the beauty of this
event. Without the presence of all of you, this program is impossible to
complete.

All honorable members brothers and sisters, please keep your date of
11th January 2024, followed by ECAMEX24 a grand Exihibition on
Electrical Safety keeping international standards at Bombay Exhibition
Center (BEC) on 27th, 28th, 29th February 2024. We are organizing a
grand exhibition along with various seminars with industry experts in
these three days.

ECAM provides a great opportunity for suppliers, manufacturing
companies to market their products to contractors. We should invite our
suppliers manufacturing companies to participate in this, further
organizing department wise programs like technical seminars, trips, family
entertainment programes, trips for the members throughout this
centenary year. Different committees are working on this day and night to
make it flawless series of events.

Members, My brothers and sisters, we should participate in this work.
We all need your cooperation to make different programs organized
throughout this centenary year. We should all cooperate and join that’s
only a humble request.

Waman Bhure
President - ECAM
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The Editor’s Desk

The date of 11 January 2024 is a
historic day in the life of Ecam.

What is Ecam?

Ecam, Electrical Contractors’
Association of Maharashtra is the
national level body of Licensed
Electrical Contractors, Electrical
Traders and associates like
electrical manufacturers, engineers,
consultants and similar service
providers in India and was founded
in 1925.

ECAM has a PAN Maharashtra
presence with its headquarters in
Mumbai and regional offices in
Pune, Nasik, Thane, Kokan,
Ahmednagar, Dhule, Jalgaon,
Western Maharashtra.

Why Ecam? What is the
purpose?

ECAM vision is “To unite and
form themselves into a well knit
organisation, whose aim is to adopt
standards of high business morality
and skilled workmanship in
pursuance of their Activities”.

ECAM has become a pioneer
association of the Electrical sector
having thousands of active
members, encompassing the
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Celebrating the
Centenary of ECAM!!!

complete value chain in installation, maintenance, repairs and liaisoning of all
electrical requirements. The membership base of ECAM ranges from
individual wiremen to small, medium and large companies. ECAM is
considered as the VOICE of the electrical contractor fraternity.

ECAM members have contributed to more than 70% of the electrical
installations in Mumbai and Maharashtra. ECAM members provide direct and
indirect employment to over 100 thousand persons across the value chain.

What is the contribution of Ecam to the electrical industry?

ECAM regularly organises Technical Seminars, Conferences, Workshops etc
and works closely with Government agencies, State Electricity Boards,
Standardisation bodies, R & D organisations and Testing institutes for
formulating Indian Standards for the Electrical sector. ECAM forms various
committees like Power Supply Committee, Technical Data book committee,
Editorial committee for IECT, Public Relation committee, Taxation committee
and Arbitration & Legal committee through which the problems of members
are resolved and at the same time, interaction is done with Government
bodies and Trade Associations.

What is the media presence of Ecam?

ECAM publishes a monthly trade journal IECT, Indian Electrical Contractor
& Trader, since 1957. It is professionally published by an agency, Campaign
Masters since 1999. IECT is a continuing information advisory service for the
electrical contractors, traders, manufacturers, consultants, electrical
engineers, power sector and Govt officials. It publishes technical articles,
interviews of industry leaders and the latest development news of the sector.
The editorial contents of IECT include News, Policy Notifications, impact
analysis and Monthly performance reports. A special Marathi section is
published every month for the readers of rural Maharashtra. Ecam also has
presence on all the platforms of social media.

ECAM organises trade exhibitions on regular basis. Ecamex exhibition in
Mumbai has five editions so far. In addition, we have Pune Expo, Nasik Expo,
Nagar Expo, Dhule Expo and Satara western Maharashtra Expo happening
every year.

ECAM is now a fruitful course of affording safeguards to the electrical
contractors and service providers and for rendering service to the electrical
consumers. ECAM members today are serving various types of consumers in
many metropolitan cities and towns having highest density of population per
square kilometre.

Ecam demands....

ECAM vehemently demands that the electric contracting work should only
be done by Licenced Electrical Contractors. This policy will reduce the
electrical accidents and provide Electrical safety to one and all.

To sum up, we can say that ECAM is an Association to unite, educate and
train the contracting fraternity and at the same time, to serve the entire
society by giving quality services.

We congratulate Ecam on the occasion of it's Centenary and wish a grand
success for every activity during the Centenary year.

Satish Sinnarkar Editor,ecr
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Insulation Coordination Studies

Insulation Coordination Studies — Electrical
power systems are highly nonlinear and dynamic in
nature: circuit breakers are closing and opening, faults
are being cleared, generation is varying in response to
load demand and the power systems are subjected to
atmospheric disturbances that is lightning. Thus, the
electromagnetic and electromechanical energy is
constantly being redistributed in the power systems,
among the system components. These energy
exchanges cannot take place instantaneously but take
some time period which brings about the transient
state. The energy status of the sources can also
undergo changes and may subject the system to
higher stresses resulting from increased currents and
voltages.

Objective Insulation Coordination Studies

The objective of the insulation coordination study

INSULATION
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is to verify that the already selected equipment is
appropriate and it satisfies the performance criteria
required for overvoltage switching surge and
overvoltage caused by lightning.

Insulation coordination also helps us to determine
the selection and verification of surge arrester at right
andto limit the various types of overvoltage.

There are various types of studies including in
insulation coordination study:

1. Temporary Overvoltage (TOV)

2. Switching Overvoltage (SFO)

3. Fast Front Overvoltage (FFO)

4. Very Fast Front Overvoltage (VFFO)

REFERENCE

Insulation Study is carried out in accordance with
the methodology and guidelines outlined in

e |[EC Standard 60071-2: Application guide

e |EC Standard 60071-4: Computational guide to
insulation co-ordination and modelling of
electrical networks

o CIGRE WG 33.01: Guide to procedures for
estimating the lighting performance of
transmission lines

,
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Energy Conservation Day:
A Call to Action for Sustainble Future

Energy Conservation Day is observed on
December 14th every year to raise awareness about
the importance of conserving energy and promoting
sustainable practices. The day serves as a reminder
of the critical role that energy plays in our daily lives
and the need to use it judiciously to ensure a
sustainable and secure future for our planet.

Energy conservation is the practice of using
less energy while maintaining the same level of
productivity and comfort. It is a crucial aspect of
sustainable development, as the world grapples with
the challenges of depleting natural resources and
the environmental impact of excessive energy
consumption. Energy Conservation Day encourages
individuals, communities, and nations to adopt
energy-efficient practices in various aspects of life,
including transportation, industry, agriculture, and
households.

One of the primary reasons to focus on energy
conservation is the finite nature of many energy
resources. Fossil fuels, which have been the
mainstay of global energy consumption, are not only
finite but also contribute significantly to
environmental degradation, including air pollution
and climate change. By conserving energy, we can
reduce our reliance on these depleting resources
and mitigate their negative effects on the
environment.

Furthermore, energy conservation plays a vital
role in addressing the global challenge of climate
change. The excessive burning of fossil fuels releases
greenhouse gases into the atmosphere, leading to
the warming of the planet. Energy conservation
measures, such as using renewable energy sources
like solar and wind power, can help reduce carbon
emissions and combat climate change.

Individuals can contribute to energy
conservation in various ways in their daily lives.
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Simple practices, such as turning off lights and
appliances when not in use, using energy-efficient
appliances, and properly insulating homes, can make a
significant difference. Additionally, adopting sustainable
transportation options, such as carpooling, biking, or
using public transportation, can reduce the carbon
footprint associated with personal travel.

Businesses and industries also play a crucial role
in energy conservation. Implementing energy-efficient
technologies, optimizing production processes, and
adopting sustainable business practices can lead to
substantial energy savings. Governments and
policymakers have a responsibility to create and
enforce regulations that promote energy conservation
and incentivize the transition to cleaner and more
sustainable energy sources.

Education and awareness campaigns on Energy
Conservation Day are instrumental in fostering a culture
of responsibility and mindfulness regarding energy
consumption. Schools, colleges, and community
organizations can organize events, workshops, and
awareness programs to inform people about the
importance of energy conservation and empower them
to take positive actions.

In conclusion, Energy Conservation Day serves as
a timely reminder that the choices we make today
regarding energy consumption have a profound impact
on the future of our planet. By embracing energy
conservation practices, we not only contribute to a
sustainable future but also play a role in mitigating
climate change and preserving natural resources for
future generations. It is a collective responsibility that
requires the active participation of individuals,
communities, businesses, and governments to create a
world where energy is used wisely, efficiently, and
sustainably.

’
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98th AGM of ECAM : Pictorial Report

AsgLECTR'CAL CONTRACTORS'
OCIATION OF MAHARASHTRA

|
L ?8™ ANNUAL GENERAL MEETING

WELCOMES YQU ALL

£ 16th DECEMBER 2023,
Al INTERNATIONAL CONVENTION CENTER, BSE TOWER, DALAL
STREET, FORT, MUMBAI - 400001.

98th AGM of ECAM was held on Saturday 16th December 2023 at International Convention Center, BSE Tower,
Fort, Mumbai. Nearly 275 members attended the AGM.

Shri Amey Kannav conducted the proceedings
of the AGM. Shri. Devang Thakur, Gen.
Secretary and Shri. Raosaheb Rakibe, Treasurer
completed the agenda of the AGM.

Felicitation of New directors of ECAM : Shri Samadhan Patil, Shri Suraj Ahire,
Shri Shrikant Ahirrao, Shri Amol Kolapkar and Shri Gopal Kumar Jha

The elected new directors were felicitated by all the regions of ECAM
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H’ble Shri Waman Bhure, President Ecam, gave an inspiring speech. Shri Kadam highlighted the importance of
forming a bank for Ecam members. Shri Umesh Rekhe, VP of Ecam, gave details of the entertainment program in
the centenary year. Shri Badgujar and Shri Kolhatkar also expressed their views.
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The Mumbai team of Ecam members, lead by Shri Kalpesh Patel was felicitated for excellent arrangements made
for AGM. Shri Anil Mahajan, chairman of Pune region, was felicitated with his entire team by giving a trophy by
President Shri Waman Bhure for the best performance during the year. Shri Vajre was felicitated for his success.
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Shri Maruti Mali, chairman, Ecamex, explained the progress of the exhibition being held in Feb 24 in Mumbai. Shri
Sachin Fartade, chairman, Centenary inauguration, gave details about the grand event to be held on 11 jan 24. Shri
Prakash Jadhav, chairman, Souvenir committee, updated about the publication of souvenir. Shri Narendra
Shindekar, chairman, Diary committee, briefed about the 2024 Ecam diary. Shri Satish Sinnarkar, editor of lect,
spoke about the importance of centenary celebrationin a grand way.
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Successful Children of ECAM members were duly felicitated

Members were taking active part in the AGM
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New Wireless Light Switch Set To
Halve House Wiring Expenses

Explore the potential to reduce construction
costs, lower energy bills, and minimize carbon
emissions in this game-changing advancement in
smarthome technology.

Wireless switches have existed for some time,
featuring a transmitter on the switch and a receiver
near the target appliance. While they have
demonstrated their ability to cut material and labor
expenses associated with house wiring, their reliance
on batteries has been a persistent challenge. This has
proved inconvenient for homeowners, especially
when dealing with numerous switches in a single
residence.

In a groundbreaking development, a researcher
at the University of Alberta's engineering department
introduced a wireless light switch that could slash
house wiring costs by up to 50%. Driven by the pursuit
of more efficient and eco-friendly solutions, this
wireless switch innovation by Kambiz Moez, the
director of electrical engineering, marks a significant
leap forward in smart home technology. What sets
Moez's system apart s its capacity to function without
batteries, drawing energy from ambient sources, such
as radio frequency (RF) signals. In this setup, each
floor of a building would incorporate one or two RF
power transmitters, providing ample energy to power
all the switches within the house. Remarkably, Moez
has already developed a prototype switch that costs
less than a dollar and can be effortlessly mounted

anywhere on a wall. This system is scalable, easily
replicable, and adaptable to the unique requirements of
homeowners, contractors, and regulatory bodies.

Notably, in 2018, Alberta became the first Canadian
province to permit wireless electricity control in new
homes, aligning with the current housing crisis in Canada.
Moez's innovation holds promise for reducing
construction costs, thereby potentially addressing the
housing shortage. Moreover, the wireless switch can
accommodate various sensors for temperature,
humidity, and occupancy. These sensors offer the
potential to substantially reduce energy consumption by
enabling more competent heating and lighting control.
For instance, homeowners can selectively close vents in
unoccupied rooms, optimising energy usage in a 3,000-
square-foot house.

The system's seamless automation capabilities
further enhance its appeal, allowing it to intelligently
adjust lighting and other electrical devices as occupants
move from one room to another. Ultimately, Moez's
innovation holds great promise for not only reducing
energy bills but also curbing carbon emissions through
more efficient energy management. This light switch is a
game-changing innovation in smart home technology
and sustainable living. With the potential to revolutionise
how homes are wired and managed, it offers a cost-
effective and eco-friendly solution that addresses the
pressing challenges of our time.

®
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India's industrial growth surges to 16-month
high of 11.7% in October

The growth rate of India's industrial output shot up
to a 16-month high of 11.7 per cent in October,
compared to the same month of the previous year, on
the back of a strong performance of the
manufacturing, mining and electricity generation
sectors, according to figures released by the Ministry
of Statistics on Tuesday. The manufacturing sector,
which provides quality jobs to young engineers and
graduates passing out of the country's universities,
posted a double digit growth rate of 10.4 per cent
during the month. The mining sector production shot
up by 13.1 per cent while electricity generation surged
by as much as 20.4 per cent.
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However, part of the increase is also due to the fact
that the numbers are compared to a low base of the
previous year when the industrial growth was low.

Data on the user base classification shows that the
output of capital goods, which comprise machines that
produce goods and thus, reflect the real investment
taking place in the economy, grew at robust rate of 22.6
per cent which augurs well for the economy going ahead.

The output of consumer durables such as
refrigerators and TVs also grew in double digits which
appears to be a positive sign of demand for these goods
picking up inagrowing economy. .:.







NEWS

ADB backs India's power sector
reform with $250 million loan

The Asian Development Bank (ADB) has given
its approval for a $250 million policy-based loan
aimed at enhancing the financial sustainability of
India's power sector and promoting the transition
towards renewable energy. This policy-based loan
would support India's efforts to meet its climate
change mitigation targets and will support in
lowering obstacles to the expansion of commercial
finance for clean energy.

The power sector reform programme (sub-
programme 1), is the first component of a two-part
initiative focused on enhancing the establishment of
markets for power trade and associated ancillary
services. Given India's goal of obtaining 50 per cent
of its power generation capacity from non-fossil fuel

sources by 2030, this will make the integration of
intermittent renewable energy projects easier. Among
other things, these policy measures would encourage
the utilisation of clean energy sources in the agriculture
industry, expedite the adoption of solar and other clean
energy technologies, and optimise power plant dispatch
to lower emissions.

The loan will additionally facilitate initiatives to
enhance the financial viability, corporate governance,
and service standards of power distribution companies
fostering a favorable setting for private sector
investments. The loan will support the execution of a
results-oriented incentive-based strategy to enhance
the performance of discoms in various aspects such as
losses, cost recovery, ensuring proper metering, and
timely payment of dues. This approach is crucial for
accessing government budget support.

This initiative expands on ADB's efforts in
innovative areas like green hydrogen, which is crucial to
easing the transition to a more sustainable energy
source. ADB will finance capacity building and the
execution of policy reforms with grants totaling $1.5
million from the climate change fund and its technical
assistance special fund. The initiative has been
developed in collaboration with other development
partners, including the German development

cooperation through KfW.
p g ‘:'

MNRE introduces guidelines for upgrading wind
turbines with capacity below 2MW

The Ministry of New & Renewable Energy
(MNRE) has released the 'National Repowering &
Life Extension Policy for Wind Power Projects 2023.'
This policy allows for the upgrading of older
generation turbines with more efficient ones before
reaching the end of their design life. The policy
supersedes the 'Policy for Repowering of the Wind
Power Projects' from August 5, 2016. It focuses on
refurbishing wind turbines for life extension,
considering safety and performance assessments
based on relevant standards. The goal is to maximize
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energy yield per square kilometer of the project area
and adopt the latest onshore wind turbine
technologies. Eligibility for refurbishment includes non-
compliance with the Ministry's quality control order
and turbines that have completed their design life, as
certified under the type test Ccertificate or those with a
rated capacity below 2 MW, based on commercial or
voluntary considerations after 15 years of installation.
The National Institute of Wind Energy (NIWE) estimates
the country's repowering potential to be 25.406 GW for
wind turbines below 2 MW capacity. ‘:'
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BNY METALCOAT PVT. LTD.

as a leading provider of
cable tray solution for
efficient cable management

Our Products
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Cable Tray Covers | Cable Tray Accessories
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Copper Bonded Electrode | ESE Lighting Arrester

All Earthing Accessories
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Copper Plating | Zinc Plating | Gl Earthing Electrode

Conventional Lightining Arrester | Copper & Gl Strip
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CONTACT US

Balaji Kumbhar
Managing Director

+91 9766818676 / +91 9067686956

Contact Us :
9766818676 / 9067686956 / 8600779121

E-mail : bnymetalcoat@gmail.com

202, Balaji Enclave, Sai Colony, Katraj, Pune,
Maharashtra 411046

Balaji Kumbhar

Managing Director
+91 9766818676 / +91 9067686956

Email: fastearthingenterprises@gmail.com | Info.fastearthing@gmail.com
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NEWS

Kerala allocates over Rs 125 billion for green
hydrogen valley, green transport corridor

Kerala has designated Rs 0.9 billion for the
initial phase of the green hydrogen valley and more
than Rs 124 billion for the green transport corridor
projects. The allocated budget of Rs 0.9 billion will
be used to establish three hydrogen valley
platforms, covering the entire hydrogen value chain,
including production, distribution, and
transportation.

The state plans to create two green hydrogen
valleys in Thiruvananthapuram and Kochi. The
Department of Science and Technology is currently
working on the proposal for the Kochi valley, and
efforts are underway to prepare a proposal for the
Vizhinjam project. To encourage research and
development for affordable and accessible
sustainable energy, the European Commission, along
with 23 other nations, has launched Mission
Innovation. The Department of Science and
Technology is accepting applications from
organizations to establish hydrogen valleys as part of
thisinitiative.

Kerala's vision includes transforming major
transport corridors, such as the west coast canal,
coastal, and hill highways, into environmentally
sustainable trade corridors. The west coast canal
project, with a total cost of Rs 124 billion, includes
Rs 24 billion for the project itself and Rs 3 billion
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allocated for land acquisition. The hill highway project is
estimated to cost Rs 35 billion, while the coastal
highway project has a budget of Rs 65 billion. The plan
also involves establishing a hydrogen and electric
vehicle charging infrastructure network along the o
Vizhinjam to Kochi corridor. .0.

Sunsure Energy collaborates
with Sandoz India to procure
31 million units of
renewable energy.

Sunsure Energy Limited has entered into a
25-year agreement to provide Sandoz India with 31
million units of renewable energy. The supply will
originate from a 20 MW solar power plant located
in Maharashtra. This partnership allows Sandoz
India to offset 26 million kg of CO2 annually.
Sunsure Energy will establish a dedicated
renewable energy plant for Sandoz India, serving as
the exclusive power source for the pharmaceutical
company. The commitment to green power will be
fulfilled through Open Access power supply to
Sandoz India's facilities in Maharashtra.







ARTICLE

Fusion Energy Battery: The Future of Power Storage

Summary

Fusion energy batteries represent an advanced
concept in energy storage, blending the high-density
power generation of fusion reactions with the ability
to store and discharge that energy like a conventional
battery. This article delves into the feasibility, current
research, and potential implications of fusion energy
batteries, providing insights into how they might
revolutionize power storage in the future.

Understanding Fusion Energy

Before diving into fusion energy batteries, it is
essential to understand what fusion energy is. Fusion
is the process that powers the sun and other stars,
where atomic nuclei combine at extremely high
temperatures and pressures to form heavier nuclei,
releasing vast amounts of energy in the process.
Fusion energy is hailed as a clean, sustainable, and
virtually inexhaustible source of power, with water as
its primary fuel source in the form of heavy isotopes
of hydrogen—deuterium and tritium.

The Concept of a Fusion Energy Battery

The idea of a fusion energy battery combines the
principles of nuclear fusion with energy storage
technology. Unlike conventional chemical batteries,
such as lithium-ion, which store energy through
chemical reactions, a fusion energy battery would use
the energy generated from fusion reactions to either
directly provide electricity or store it for later use. This
concept holds the promise of delivering large
quantities of energy with minimal environmental
impact, potentially solving the intermittency issues
associated with renewable energy sources.

Current Research and Feasibility

As of the current state of technology, fusion
energy batteries remain theoretical. The challenge
lies in miniaturizing the fusion process to a scale that
could be utilized within a battery architecture, while
also ensuring it is safe, stable, and efficient. The
primary hurdles include achieving the necessary
conditions for sustained fusion reactions and
handling the high-energy neutrons produced during
the process.

Top scientific organizations and private
companies are in the process of researching and
developing practical fusion reactors. However,
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significant advancements would be needed before a
viable fusion battery could become a reality. Ongoing
research in materials science, magnetic confinement,
and inertial confinement aims at overcoming these
technical barriers.

Potential Implications of Fusion Energy Batteries
If successful, fusion energy batteries could revolutionize
energy storage, distribution, and transportation. They
could provide high-density, long-duration storage
without the degradation issues that affect current
battery technologies. This could greatly benefit electric
vehicles, aerospace, and even remote and off-grid power
systems, making renewable energy more reliable and
widespread.

FAQs about Fusion Energy Batteries

Q: Whatis nuclear fusion?

A: Nuclear fusion is a reaction in which two atomic
nuclei combine to form a heavier nucleus, releasing
energyinthe process.

Q: Are fusion energy batteries currently available?

A: No, fusion energy batteries are still at the
conceptual stage, with significant scientific and
engineering challenges remaining before they can be
realized.

Q: How would fusion energy batteries impact the
environment?

A: Fusion energy is considered a clean power source,
producing no greenhouse gas emissions and limited long-
lived radioactive waste. Thus, fusion energy batteries
could significantly reduce the environmental impact
compared to fossil fuels.

Q: Where can | find more information on fusion
energy research?

A: More information can be found through various
scientific organizations and research institutes focused
on fusion energy, such as the ITER project (iter.org) or
reputable science journals.

It is crucial to note that while the potential of fusion
energy batteries is considerable, it is ultimately
contingent upon overcoming the substantial scientific
and technical challenges that currently exist. The fruition
of such technology would mark a significant milestone in
the quest for sustainable and clean energy solutions.

Michat Rogucki is a pioneering figure in the field of
renewable energy, particularly known for his work on
solar power innovations. His research and development
efforts have significantly advanced solar panel efficiency
and sustainability. Rogucki's commitment to green
energy solutions is also evident in his advocacy for
integrating renewable sources into national power grids.
His groundbreaking work not only contributes to the
scientific community but also plays a crucial role in
promoting environmental sustainability and energy
independence. Rogucki's influence extends beyond
academia, impacting industry practices and public policy
regarding renewable energy. >
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21 firms bid for incentives for electrolyser manufacturing,
14 companies for green hydrogen production

The SECI statement showed that 21

firms have bid for incentives for setting up

3.4 GW of electrolyser manufacturing

capacity annually against 1.5 GW on offer.

Reliance Electrolyser Manufacturing, Adani New
Industries, L&T Electrolysers and Bharat Heavy
Electricals are among 21 companies that have bid
for government's incentives to set up 3.4 GW of
annual capacity for manufacturing electrolyser, a
critical component required for hydrogen
production.

According to an official statement, the bids
came in response to a tender by Solar Energy
Corporation of India (SECI) inviting players for
setting up 1.5 GW manufacturing capacity for
electrolyser manufacturing. Bids for electrolyser
manufacturers were invited on July 7 this year.

On July 10, state-owned SECI also invited bids
for selection of green hydrogen producers for
setting up production facilities of 4,50,000 tonnes of
green hydrogen under the Strategic Interventions
for Green Hydrogen Transition (SIGHT) Scheme
(Mode-1-Tranche-l).

The SECI statement showed that 21 firms have
bid for incentives for setting up 3.4 GW of
electrolyser manufacturing capacity annually against
1.5 GW on offer.

The other companies that have bid for
incentives under the scheme are Hild Electric
Private, Ohmium Operations, John Cockerill Greenko
Hydrogen Solutions, Waaree Energies, Jindal India,
Avaada Electrolyser, Green H2 Network India, Advait
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Infratech, ACME Cleantech Solutions, Oriana Power,
Matrix Gas and Renewables, HHP Seven, HomiHydrogen,
Newtrace, C. Doctor & Company, Pratishna Engineers
and LiveHy Energy, showed the statement.

Meanwhile, 14 companies have evinced interest for
incentives to set up production facilities of 5,53,730
tonnes of green hydrogen, against the offered capacity
of 4,50,000 tonnes.

These firms are ACME Cleantech Solutions, Torrent
Power, UPL, GH4INDIA, Aneeka Universal, Sembcorp
Green Hydrogen India, Greenko ZeroC, CESC Projects,
JSW Neo Energy, Welspun New Energy, Avaada GreenH2,
Reliance Green Hydrogen and Green Chemicals, HHP
Two, and Bharat Petroleum Corporation.

In January 2023, the Union Cabinet had approved
the National Green Hydrogen Mission (NGHM) with an
outlay of Rs 19,744 crore with an aim to make India a
global hub for manufacturing this clean source of
energy. The mission is expected to lead to the
development of 5 million metric tonnes per annum of
green hydrogen production capacity by 2030.

The mission aims to develop India as a global hub
for production, usage and exports of green hydrogen
and its derivatives. It is expected to promote multilateral
engagement and collaboration with various
international efforts in hydrogen and fuel cells. The
mission provides for setting up of two green hydrogen
hubs in the initial phase.

The ministry of ports, shipping and waterways has
identified three major ports -- Deendayal, Paradip and V
O Chidambaranar (Tuticorin) Ports -- to be developed as
hydrogen hubs. .:.
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Fundamentals of Insulation Coordination

Transient overvoltages occur on all power systems.
While arresters can be used to effectively control the
most frequent type of such overvoltages, namely those
caused by switching operations, transients due to
lightning are more difficult to mitigate. How the
insulation on any power system is protected is basically
an economic issue. Clearly, it would not be reasonable
to insulate only for the operating voltage and thereby
allow any transients to trigger insulation failure.
Similarly, it seems equally unreasonable to insulate for
all transient events, even if this were possible. An
intermediate solution that requires some reasonable
investment in insulation and protective equipment is
therefore the compromise most often taken. This
carefully selected combination of insulators and
arresters is then referred to as insulation coordination.

Insulation coordination has become a well-
developed engineering practice and one where the
characteristics of the system in terms of insulation and
arresters cross paths. The task of coordinating
insulation withstand with the desired performance

levels of the system can be significantly different if
arresters are applied versus not applied. This
coordination task as well as the task of selecting and
locating arresters can be simple while at other times
complex, requiring computer simulation. However, as a
good first approximation, system performance can be
modeled using the formulas presented in IEC 60071-1,
60071-2 and 60071-4. These standards cover 99% of
what needs to be known to perform a lightning or
switching surge insulation coordination study. IEEE
1313.1 and 1313.2 are another excellent source for
better understanding this engineering practice while a
third highly acclaimed reference is “Insulation
Coordination of Power Systems” by Andrew Hileman
(1999).

This edited past contribution by arrester expert,
Jonathan Woodworth, offered a basic review of
fundamentals. The goal was to help power system
engineers decide whether or not a comprehensive
study needs to be undertaken and what might be the
benefits.

JANUARY 2024 | 29




See more suppliers of Arresters
Insulation Characteristics

All insulation has limits to its withstand
capability. Because it is not possible to insulate
sufficiently to withstand all lightning surges,
insulators are designed and tested to determine the
levels at which they will flash over.

Insulation has two fundamental characteristics:
lightning impulse withstand and switching impulse
withstand, shown graphically in Fig. 1. The LIWV
characteristics of external self-restoring insulation
(see Fig. 2) are universally tested and verified under
dry conditions. The actual direct length between the

insulator terminals is the most significant factor in
determining these fast impulse characteristics. The
SIWV of external self-restoring insulation is
universally tested under wet conditions because this
withstand characteristic depends on an insulator's
creepage or leakage distance when wet (this being
the total distance between the two terminals along
the surface of all sheds).

Substation Insulation Coordination for
Lightning Surges
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Substations are subject to two types of overvoltages
that can stress insulation. Even if a station is well
shielded, lightning surges can enter indirectly. All stations
connect to the rest of the system via incoming and
outgoing overhead conductors. In the case of air-
insulated substations, if lightning strikes these lines within
the span of one or two towers from the substation, a

surge is likely to enter the station along the conductors.

Even well shielded transmission lines can allow a fast
rising surge to enter a nearby station if there is a
backflash to the conductor during a switching or lightning
surge (see Fig. 3). However, owing to the high insulation
withstand on systems above 245 kV, such back-flashovers
are much less probable then on systems below this
voltage level. Moreover, they are rare on systems of 500
kV or higher.

Fast rising surges on an incoming conductor have a
high probability of flashing over insulation in the station if
there are no arresters. The amplitude of these incoming
surges will be equal to the flashover level of the
backflashed insulator. If the only mitigation tool is an
arrester at the transformer, it will protect the transformer
if properly coordinated with the transformer insulation.
The arrester may even protect equipment on the surge
side to some extent. In this type of coordination scenario,
the probability of occurrence is quite low over the
expected life of the transformer, which is probably 30-40
years. However, if a properly selected arrester is not
located near the transformer, it only takes one such event
to cause failure of a very expensive asset in the circuit.

Another important part of this coordination scenario
is the state of the circuit breaker. If the breaker is in the
open position, it will become an end point on the circuit.
Because endpoints represent a significant change in
impedance, voltage will be reflected and cause a doubling
effect at the breaker. This voltage doubling effect (i.e.
traveling wave theory) will likely cause the breaker
insulator to flashover resulting in yet another path for




current to flow to ground.

The voltage doubling effect can also occur if the
breaker is open during operation to break the power
frequency fault back at the tower. Since lightning
seldom occurs as only a single stroke, another stroke
along the original path can send a second fast rising
surge down the same line. Due to these two potential
open breaker scenarios, it is advisable to apply
arresters at the line entrance of the station to
eliminate the voltage doubling at the breaker and an
almost certain flashover of its insulation.

Yet another variable to consider in substation
coordination for lightning is the number of incoming
lines to the station. Fortunately, more lines make it
harder to flashover insulators at the substation but, at
the same time, increase the likelihood of an incoming
surge. Both factors are therefore used in the formulas
used to determine proper coordination.

Separation Distance

Separation distance is another important
consideration when it comes to protection of
substations and their insulation coordination.
Arresters will limit or clamp a fast rising surge
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according to their own Ul characteristics immediately
in their vicinity. However, as protected insulation is
located further from the arrester, it is increasingly
less protected from fast rising surges as described
above. (Note: There are no separation distance issues
for slow rising surges from switching sources.)

This reduced protection is again due to the
effects of traveling waves and reflections. For this
reason, the location of and distance between critical
insulation points in the substation need to be known
before a proper insulation coordination study can be
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completed. Of course, the non-self restoring
insulation of the transformer is generally of highest
consideration when it comes to separation distance
issues. The formula for determining the farthest
possible distance between an arrester and the
transformer it protects is found in the above
references as well as in IEC 60099-5. The higher the
system voltage, the shorter the separation distance
becomes because the ratio of transformer withstand
voltage to system voltage is reduced.

Substation Insulation Coordination for
Switching Surges

Switching surges are of concern only on
systems of 245 kV and above since their magnitudes
for systems below that level generally do not exceed
1.5 pu of the system phase-to-ground voltage. This is
due to the fact that line capacitance, length and
voltage are not high enough to result in challenging
surges.

There are numerous sources of slow front
switching surges at substations and circuit breakers
or switching devices are involved in all forms of such
surges. Fault and fault clearing overvoltages are
generated in the unfaulted phase when the fault is
first initiated and when the voltage is re-established.

Switching surge statistical level, known as the
2% voltage (see Fig. 5), range from 1-2 per unit of
the crest phase-to-ground voltage if they are
mitigated with pre-insertion resistors or arresters.
However, if they are not mitigated, their levels can
easily exceed 2.0 pu. When energization and re-
energization surges are mitigated, load rejection
surges need attention. Switching inductive and
capacitive currents need particular attention when
the associated breakers experience pre-strike or
restrike. In this case the range of 2% voltages is 2 —
2.5 pu.

There are two methods used in the practice of
insulation coordination for this scenario. The
deterministic method is used exclusively when
applied to non self-restoring insulation. When
coordinating self-restoring insulation, statistical (also
known as probabilistic) methods are almost
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universally used. The basic difference between
these methods is that in the deterministic
method absolute maximum and minimum values
are coordinated. For example, the maximum
residual voltage of an arrester for a slow front
surge is coordinated and compared to the
minimum withstand level of transformer
switching impulse. When using the statistical
method in determining the flashover rate of the
25 self-restoring post insulators in the substation,
the probability of flashover occurrence and
magnitude of the surge are used in the calculation. The
results are a probability distribution representing the
overall switching surge flashover rate.

Arrester Characteristics & Substation Insulation
Coordination

Arresters are a fundamental part of insulation
coordination in the substation. They are used universally
to protect the non self-restoring insulation of power
transformers. As stated above, the coordination of non-
self restoring insulation is accomplished using the
deterministic method. This is because there are no
acceptable test methods that can determine the
probability of disruptive discharge in oil/paper insulation
systems. Therefore the only option is to accept a
deterministic approach.
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Arresters applied in substations characterized by
three voltages relative to insulation coordination; the
arrester operating voltage (Uc), the lightning impulse
protective level (LIPL) and the switching impulse
protective level (SIPL). These are shown in Fig. 6. For non
self-restoring insulation, a deterministic comparison is
undertaken. After the insulation and arrester
characteristics are determined, they are coordinated to
ensure there is ample safety margin between them. The
comparative graph is shown in Fig. 7 and referred to as
the Margin of Protection.

Environmental Effects on Insulation Coordination

Flashover voltages for air gaps depend on the




moisture content and density of air. Insulation
strength increases with absolute humidity up to the
point where condensation forms on the insulator
surfaces. Because insulation strength decreases with
decreasing air density, longer strike distance is
required to attain the same flashover voltage at
2000m elevation then at 100m above sea level. A
detailed description of the effects of air density and
absolute humidity are given in IEC 60-1 for different
types of voltage stresses. When determining the co-
ordination withstand voltage, it should be kept in
mind that most adverse conditions from the
strength point of view (i.e. low absolute humidity,
low air pressure and high temperature) do not
usually occur simultaneously. In addition, at any
given site the corrections applicable for humidity
and ambient temperature
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Transmission Line
Insulation Coordination

Transmission line
insulation coordination is also
separated into two
categories: lightning and
switching. The performance
assessment methods are
based on expected lightning
and switching overvoltages
and their corresponding

A

EARTHING MATERIAL

insulation levels. Since line
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basic practices outlined in substation insulation
coordination also apply to line coordination.

The sum of the back flashover rate (BFR) and
shielding failure rate (SFR) determine the flashover
rate (FOR), expressed in flashovers/100km/year. The
back flashover rate is the most significant cause of
outages on transmission lines. While the fast-rising
surge associated with a backflash seldom makes it
to the substation due to corona effects, the
resulting fault current and breaker operation is felt
over the entire length of the system. Oftentimes, a
switching surge is experienced immediately
following any lightning induced flashover.

Another significant variable usually involved in
lightning flashover coordination is the system
elevation. The CFO of a line insulator can be
reduced by as much as 20% at higher elevations
and, since transmission lines often traverse high
elevations, this factor must be considered. For
higher elevations, insulators might need to be
lengthened or arresters applied. Both are excellent
means of mitigation.

Switching impulse studies need only be
considered for lines exceeding 245 kV. For lines
below this level, switching surge magnitudes
generally do not overstress normal insulation
configurations but, for levels above 245 kV, the
stresses can be significant.

The switching surge flashover rate (SSFOR) is
determined by numerical integration of the Stress-
Strength relationship. The stress in this case is the
switching impulse voltage or switching overvoltage
(SOV) quantified by a probability distribution.
Strength is the switching impulse withstand voltage
(CFO). IEC 60071-2 defines this process in detail. If
arresters are used to mitigate the SSFOR, the
evaluation method is modified to accommodate the
change in the SOV since it will no longer be a normal
distribution but instead a truncated distribution.

Distribution Systems Insulation Coordination

The practice of distribution system insulation
coordination is limited. Still, there are a number of
specific deterministic practices that are quite
important. The margin of protection calculations for
some system configurations can determine when
and when not to use arresters. For example, on
underground circuits where voltage doubling is
common, a margin of protection calculation can
reveal that applying an arrester only at the riser
pole for systems above 25 kV can be essential.
When this is the case, then open point arresters are
recommended to provide a lower risk of cable
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failure.

On delta distribution systems, a close check of the
margin of protection can often show that there is little
margin compared to well-grounded systems. This is due
to the fact that higher rated arresters are applied to
these circuits to give them ample overvoltage withstand
capability. By raising the operating voltage of the
arrester, the clamping voltage is also increased and the
margin between the transformer's withstand curve and
the arrester's clamping curve is decreased.

Another factor that can have a major impact on
insulation coordination on distribution systems is the
lead lengths on arresters. Long leads can effectively
render an arrester unable to protect non self-restoring
insulation on distribution equipment.

Conclusions

While a number of variables can be involved in the
engineering of insulation coordination and which can
make this task quite complex, optimization of application
of arresters can result in significant savings on insulation

cost for all types of systems. -
Q‘.

HOMAGE

Shri Shamji Kannav

Director of RYB Electricals and
father of Mr. Amey Kannav,
Director, ECAM
passed away on Sunday
17th December at 10.00 pm due
to a brief illness.

May God give him Sadgati
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The Exit Light - Why Prolite's
Product Defines Safe Escape Best

When we visit an auditorium or theatre and the
room gets pitch dark, the only really visible light that
gets our attention immediately, is the Exit lights on
top of the various doors leading in and out of the
hall. When we need too out in the middle of a
performance for maybe a toilet break or to have a

cigarette, we easily move in the direction of the
closest Exit light and easily find our way out. But Exit
lights are not just meant for auditoriums and cinema
halls alone.

Emergency exit lights for example, are battery
backed exit lights, usable when the power fails in
any enclosed premises or a blackout/fire situation
where smoke and fire may be life threatening. Here,
it is the speed at which you can exit the place
actually matters most, since visibility maybe poor
and suffocation due to smoke may be slowly choking
you. The brightness of the light must cut through
the smog and darkness and meet your eye. You can
follow the light and escape before the smoke or fire
immobilizes you.

There are many different types of exit signs
available today and choosing the correct model is
important for any use. There are a number of factors
to consider when deciding on the type of exit sign to
install. Price point, application, construction, design
appeal, maintenance requirements, lifespan, and
installation profile are all important factors. But
most important, is that the product is genuine and
authorized by the concerned safety bodies
governing the premises. Prolite is a safe bet here,
because Prolite Exit lights are manufactured to NBC
and fire safety authority specifications and tested
for quality so they don't fail when it matters most. In
hazardous environments, Prolite's Flame proof exit
lights (See Fig.) become important, because any
safety light just won't do.

Prolite cares for your life and that is precisely
why our motto is “We don't take it lightly”.
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MECO DIGITAL CLAMP METERS
(DTT 54+, DTT 90+ AND DTT 99+)

Launch of Professional Series of Digital Clamp
Meters (MECO Models : DTT 54+, DTT 90+ and
DTT 99+) DTT 54+ : 3 % Digit 4000 Counts having
Current Range up to 600A AC TRMS, Voltage
Range up to 600V DC & AC TRMS, Capacitance
Range up to 4mF, and Resistance Range up to
40M Ohmes. It has special features like Data Hold,
Audible Continuity, Diode Test, Backlight,
Torchlight, NCV (LED, Buzzer & EF Strength), Auto
Power Off & Low Battery Indication. This Clamp
Meter can be used for Cable Dia. 30mm (Max.).

DTT 90+ : 3 % Digit 4000 Counts having
Current Range up to 600A AC TRMS, Voltage
Range up to 600V DC & AC TRMS, Temperature
Range from -20°C to 1000°C, Frequency range up
to 4KHz, Capacitance Range up to 4mF, and
Resistance Range up to 40M Ohmes. It has special
features like Data Hold, Audible Continuity, Diode
Test, Backlight, Torchlight, NCV (LED, Buzzer & EF
Strength), Auto Power Off & Low Battery
Indication. This Clamp Meter can be used for Cable
Dia. 30mm (Max.).

DTT 99+ : 3% Digit 6000 Counts having Current
Range up to 600A DC & AC TRMS, Voltage Range up
to 600V DC & AC TRMS, Temperature Range from -
20°C to 1000°C, Frequency range up to 100KHz,
Duty Cycle range from 0.1% to 99.9%, Capacitance
Range up to 100mF, and Resistance Range up to
60M Ohms. It has special features like Data Hold,
Audible Continuity, Diode Test, Backlight, Torchlight,

NCV (LED, Buzzer & EF Strength), LoZ
(DCV/ACV), VFC, Auto Power Off &
Low Battery Indication. This Clamp
Meter can be used for Cable Dia.
30mm (Max.).

For more details please feel free
to contact

MECO INSTRUMENTS PVT. LTD.
W : www.mecoinst.com

E :sales@mecoinst.com

M : 093233 32435
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Cummins Powerica introduce CPCB IV+ compliant
gensets, embodying 'Cleaner outside, Reliable
Inside'—a power revolution that sets new standards in
emissions reduction and environmental friendliness

In a significant stride toward environmental
sustainability, Cummins India has introduced CPCB
IV+ compliant gensets, marking a paradigm shift in
the Power Regulation industry. These generators,
engineered to adhere to the stringent emission
norms set by the Ministry of Environment, Forest,
and Climate Change, have garnered praise for their
remarkable achievements in emissions reduction and
cutting-edge technology. Powerica Limited has been
associated with Cummins since 3 decades.

The CPCB IV+ emission standards, aimed at
controlling air pollution, apply to stationary
generators with a capacity of up to 800 kVA. These
standards not only streamline regulatory
complexities for manufacturers but also align with
the broader environmental objectives of reducing
greenhouse gas emissions and fuel consumption.

Launched on July 5, 2023, Cummins India's
CPCB IV+ compliant generators have undergone a
transformative evolution. These machines, now
equipped with advanced electronic technologies,
intelligent control systems, and real-time monitoring
capabilities, have achieved an impressive 90 percent
reduction in particulate matter (PM) and nitrogen
oxide (NOx) emissions compared to the previous
CPCB Il standards delivering innovative and
environmentally conscious power generation
solutions.

The closed-loop system with real-time
monitoring is a key feature that enhances the
performance of these gensets. By constantly
evaluating operational parameters and emission
standards, this system ensures optimal efficiency and
prompts immediate corrective measures in case of
any deviations. Notifying users of irregularities
through SMS and email further minimizes downtime,
allowing generators to consistently operate at peak
performance levels, ultimately extending their
lifespan.

These gensets employ advanced after-
treatment systems, including Diesel Oxidation
Catalyst (DOC), Selective Catalytic Reduction (SCR),
and Diesel Particulate Filter (DPF)/Partial Flow Filter
(PFF). These systems are meticulously designed to
improve fuel efficiency, enhance pollutant control,
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and meet stringent emission norms.

Remote monitoring and control capabilities
enable users to manage generator operations from any
location, improving efficiency and responsiveness.
Swift deployment of generators in urgent situations
becomes possible, and users can access real-time
system status, detect faults, and receive essential
notifications, leading to lower operational and
maintenance expenses.

Fuel and Diesel Exhaust Fluid (DEF) sensors play
a crucial role in ensuring optimal efficiency. Real-time
monitoring of diesel consumption and precise control
of DEF injection contribute to performance
improvements, operational cost reduction, and
compliance with environmental regulations.

Cummins Powerica emphasizes its commitment
to innovation and environmental responsibility,
leveraging advanced digital tools to address climate
change challenges. The CPCB IV+ compliant generators
exemplify this dedication by offering clean and efficient
power solutions without the need for additional
retrofit devices or dual fuel kits throughout their
product lifecycle. The integration of advanced engine
technologies ensures superior performance, improved
fuel efficiency, and equipment reliability, establishing
Cummins India as a leader in emissions compliance and
environmental stewardship. .:.

Greener Days Ahead!
CPCB Il - CPCB[TE
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Polar Lighting Poles

‘K-LITE' surface mounted Polar Lighting Pole,
integrated with LED Lighting Module is an exclusive
choice of designers for city beautification lighting
blended with architectural appeal. It is designed for
a complete range of contemporary designs with
single arm, double arm, L-arm, V-Arm, Square arm
and Parallel arm.

The pole is engineered to meet the adverse
conditions and the pole sections are duly welded
using special grooving techniques and high end MIG
welding process. The control box is integral and
built-in with service door, locking arrangement and
safety chain. The MS pole is coated with epoxy zinc
phosphate primer and finished using
environmentally stable polyurethane based paint.
The pole is supplied with necessary foundation
hardwares for normal soil condition.

The Polar Lighting Pole lighting arms are
integrated with the LED modular lighting system,
which is environmental friendly under green lighting
category. The LED lighting offers more lumens with
lesser power consumption The module is IP 68
protected and the various models were evaluated by
an extensive research and understanding of
illumination requirements for urban spaces. Choice
of drivers for LED takes into consideration the
harmonic distortion level ( not exceeding 10%)
power factor greater than 0.9 and surge protection.
The LED modules are individually rated 60 watts.
The control gear tray is prewired with terminal
connectors, MCB and loop-in loop-out arrangement
and located in the control box, integral with the

pole. Py
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GreatWhite

Eleclricals

As we touch lives and change countless living spaces through our
designs and fechnology, we keep challenging ourselves. To create,
perform and soar. Our every new electrical product is founded on your
needs and keeping you in mind. Here's to envisioning the path ahead
thraugh brighter and greater leaps in the future.

 AETEN
GreatWhite

FR-FVC Insotated Industrial Cable

SWITCHES & AUTOMATION | LIGHTING | MCBs & RCCBs | WIRES & CABLES | FANS | uPYC CONDUITS | SENSORS

13th Floor, B-Wing, Peninsula Business Park, Senapati Bapat Marg, lower Parel, Mumbai - 400013, Maharashira, T. +2122 30036565 | F. +9122 30036564

E-mail ; info@greatwhite.in | For Trade Enquiries Contact Us On; 1800 30025252
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Photoluminescent Safety Signages

- | Supreme
creatlon (Glow in the Dark)

§g SAFETY SIGNAGES

L:iglzf when you needed...

SAFETY SIGNAGES & =t
LED EMERGENCY 735/
LIGHTS... B

ENCY EXIT

Enhancing Safety

through Emergency
Lighting & Photo-llluminated
Safety Signage for

Effective Evacuation

Safety is of paramount importance in any
environment, whether it's a commercial building, an
industrial facility, or a public space. One of the

critical elements of ensuring safety is the ability to A oanger
provide clear and efficient evacuation procedures in e
case of emergencies. In this article, we will explore @ 2eiand
how emergency lighting and photo-illuminated

safety signage contribute to enhancing safety and
facilitating safe evacuations. e

= b

‘e Supreme @ D/001, Sai Samarth Krupa CHS., @ +91 91522 00534
Creation Near Western Express Highway, +91 91522 06447
S | SAreTY SIGNAGES Akurli Road, Kandivali (E), Mumbai info.supremecreation@gmail.com
400101 WWW. supremecreation.in



PROILITE ®

EMERGENCY LIGHTING SOLUTIONS PHOTOLUMINESCENT SIGNAGES
Self Contained o _
o o c otoluminescent Signages
Beam Lights & Multi Lights
Non Photoluminescent Signs

RECHARGEABLE EMERGENCY LIGHTS | Site Safety Signs |

| Safety Posters |

Now

Available In
SRLight Weight
2 Models

- ~ - o
'ﬁ?ni—h‘; Q4.
>
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e LED Emergency Light
o Robust Housing for Industrial applications

e Works on Nominal Voltage

A variety of
focused & accurate
Security Signs

e [P 20 protection

e Battery Back-up <180mins

e Surface Mounting

e  Also available with higher back-up - POR

YRd | §41

PROLITE AUTOGLO LTD, 25 SINGH INDUSTRIAL ESTATE NO 3, RAM E inf
MANDIR ROAD, GOREGAON (WEST), MUMBAI 400104, www.prolite.in @ sales@prolite.in or more info
MAHARASHTRA, INDIA. ) ) ) +91-22-6786 8100
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