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4 EDITORIAL )

Dear Members, Fellow Professionals and Friends,
SEASONS GREETINGS TO ONE AND ALL!

June month is marked by observance of “World Environment Day” on the 5% by all
people of the World to remind ourselves of the Dangers if we do not ensure a Safe and
Healthy Environment. Engineers from all over India and from all over the World observe this
day as they certainly have a greater responsibility than all the other Professionals. The
Government and all the Professional and people bodies observe the World Environment
Day this year on theme ”’Beat Plastic Pollution”.

It is a matter of pride that India is the global host of 2018 World Environment Day. Mr. Erik Solheim,
United Nations Under-Secretary-General and Head of UN Environment, said that India has demonstrated
tremendous global leadership on climate change and the need to shift to a low carbon economy, and
India will now help galvanize greater action on plastics pollution. It’s a global emergency affecting every
aspect of our lives.

Energy is one of the very fundamental and very necessary area in functioning of the world
today and Science, Engineering and Technology play the important role of both providing Energy
and use of Energy. It is basically, provision of Energy in the form of Fuel and Electricity and use
of it in all spheres of activities, be it Agriculture or Homes or Townships or Transportation or
Commercial and Industrial activities. With the advancement of civilization and comforts, the
World, particularly the advanced countries have all become very high Carbon Economies, as
mostly the sources of Energy are “Fossils” like Coal and Petroleum and the uses have become
enormous. In-Efficient use of Energy contributes further to increased use of Energy and increase
of ‘Carbon’. Basically the World can march towards low carbon economy only through Reduction
in use of Energy, Use of Energy with highest levels of Efficiency and Switching over to Renewable
Sources of Energy instead of Fossils. Science and Engineering and Technology clubbed with the
attitude and behavior of people can only help correct the course and save the situation. “Waste
to Energy” is the basic concept, be it Bio Energy or Solar or Wind Energy or Energy from
flowing waters and lot of Technologies are being developed continuously which need to be
supported even at higher costs, to drastically reduce dependence on fossils.

‘BEAT PLASTIC POLLUTION’ is the theme of the year which should become an all time
concern and the solution will also come under ‘Waste to Energy’ technologies and presently
solutions are available to convert it to Heat or Electricity or Oil. Any process, be it Textiles or
Leather or Chemicals and Pharma or smelting for metals or many other processes, they are all
associated with generation of pollutants as well and Engineering and Technology can address all
these to achieve ‘0’ pollution. This can be achieved only through enforcement of norms strictly
and through self imposed commitments by all involved in the processes.

We thank all those members who have helped us by participating in the advertisement
appearing for the issue May 2018 - Galaxy Earthing Electrodes (P) Ltd.,
Pentagon Switchgear Pvt. Ltd., Elecxpo - 6" Edition, Alfa Switchgear (I) Pvt. Ltd.,
Ashlok Safe Earthing Electrode Ltd., Power Cable Corporation., Dehn India Pvt. Ltd.,
Consul Neowatt Power Solutions Pvt. Ltd., Supreme Power Equipment Pvt. Ltd.,
Universal Earthing Systems Pvt. Ltd.

EDITOR
\_ “The environment is everything that isn’t me”. — ALBERT EINSTEIN Y,
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4 MEMBERS DETAILS )

S.No. Company Name District Contact No. License No.
151. | ShriVaari Electricals Chennai 044-43575635, 99419 05833 | ESA 246
152. | SriBalaji Enterprises Chennai 044-24845868, 98847 09974 | EA 2515
153. | SriRam Electricals Chennai 044-24725463, 98840 41259 | ESA 242
154. | Sruthi Engineering Chennai 080-26602828, 09886908445 EA 2098
155. | SS Engineering Chennai 044-22520298, 92836 92677 | EA 2426
156. | Sree Raghavendra Engg. Services Chennai 98409 01552, 98409 01551 | ESA457
157. | SRM Enterprises Chennai 044-24796585, 9381556585 | EA 2242
158. | Nova Electricals Enterprises Chennai 99403 29552 EA 2955
159. |Electro Rak India P Ltd Chennai 044-24991277, 8754509123 | ESA 349
160. | Inovonz Engineering Pvt Ltd Chennai 044-22771823, 98400 43401 | EA 3091
161. | Gogulam Electricals Chennai 044-22262042, 98409 17257 | EA 2620
162. | Power Gear Engineering Services Chennai 044-65353222, 94442 96841 | EA3116
163. | Agal Guru Engineers Chennai 044-22445892, 98417 25995 | EA 3202
164. | R.S. Engineering Enterprises Chennai 044-24826043, 98412 04043 | EA 2729
\165. | KK Engineering Services Chennai 98410 66388, 99419 66366 | EA 3203 )
‘ KNOW THY POWER NETWORK - 129 A

From this month, let us deal with some interesting topics that are useful to the understanding the performance of
our Electrical Power supply system. Significant among them are the vital equipment failures in the networks with
the consequential longer interruption of supply. As a policy, the Electricity Board never reveal the reasons for
such equipment failure with its attendant stoppage of power supply for long duration. Invariably they never
made public the proposed corrective measures also to avert its recurrence. Everything is generally kept secret
or under wraps. To the common consumers, it may be difficult to understand the factors responsible for such
events; yet as end users we have an inalienable right to get the details of such happenings. With this end view,
this article has been brought out. It may be treated as a part of the learning curve of the readers.

On 07.05.2018 (Sunday) around 8 pm, the oil filled Current Transformer provided on 230 KV Sriperumbudur
Kadapperi. No: 1 Transmission circuit at kadapperi 230 KV sub-station located (near Tambaram) had met
with a disruptive failure. As it exploded, the ceramic parts of external insulator were blown to pieces and spread
over to larger areas with the attendant risk of causing injuries to nearby operating personnel or damages to
other equipment in the vicinity.

The current transformers are critical links in an electrical supply network. These high accuracy instrument
transformers transform the high current of the transmission circuits to the standardised low and easily measurable
values providing the vital link for protection and energy. They just mirror / transmit all that happen in the bulb
power system.

These transformers, virtually the passive components of the transmission part of the electricity grid, represent a
vital safety link in the protective chain. They lie at the interface between the large transmission circuit, which
carries a massive flow of electrical energy and the low power sensitive protection and control system. This low
power system provides the critical signals for Circuit Breaker Operation and maintains the network reliability
and security. To meet the present day demands of highly reliable and maintenance — free operation, these
transformers are manufactured with much care for quality and precision. They are subjected to a continuous
process of evaluation and testing. Very high levels of efficiency, trouble-free performance, safety and reliability
\are ensured by the manufacturers. Y,
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/Normally these transformers render service with the desired efficiency and complete their assigned service\
lives without major deviation or disordered. Yet at times pre-mature failure of these transformers do occur. In
addition, and helpfully, the operating and maintenance wing of the department also fail to understand its
importance and vitality and take it for granted that sustained functioning. This kind of sort focus at times may
create gaps in the loop between the vital bulk power systems and its sensitive controls, endangering all the
connected equipment with the possible costly disturbances in the net work. The recent trend in the failure of
these transformers is an indication of this fact.

I. Construction, Testing and Maintenance of these Transformers.

In this kind of transformers, the oil impregnated insulation paper constitutes the main compounded of the
system. The active parts are mounted inside a porcelain enclosure to ward off the entry of moisture ingress. Oil
minimum types are generally used and they are invariably hermeneutically sealed. An expansion room is provided
for the sealed transformer oil and it is normally filled with Nitrogen gas. All the joints are normally kept below
the oil level.

The primary winding consists of several parallel conductors (Aluminium / Copper) and enclosed with condenser
types layer. These layers of the primary winding provide the required port for capacitor voltage divider and a
tap is brought out through a small bushing for performing the periodical diagnostic “Tan delta test” for the
insulation. Brass metal bellows are used for providing the required space for the expansion of inside current
transformers during its service life.

It is a maintenance — free equipment. Its life span is 25 — 40 years (Designed) but the present level is
15— 20 years. Hence there is no need for its periodical maintenance except for its cleaning and inspection for
any hot spot/ glow/ oil leakage / breakage, loose connections and contamination. Inspite of these advantages,
certain maintenance / diagnostic tests (Health Checks) are periodically conducted to ensure its trouble-free
service life.

Amongst them are,

» Periodical inspection for oil level, oil leaks, fall in the gas pressure, gas leaks, contamination / cracks in
the porcelain housing, defects in the pressure diaphragm, gaskets and loose connections (by adopting
thermal imaging methods)

» Periodical checks on the characteristic features of the “main insulation”. Insulation resistance, Tan delta
measurement and voltage with stand levels. Limiting values for Tan delta — a trend setter test - 3 percent;
(May) capacitance 50 to 400 PF or 2 times the reading recorded at the time of its consuming.

» Periodical checks on the characteristics of the oil impregnation used. (Dissolved Gas Analysis, Breakdown
\oltage, Water Content, Interfacial Tension, Acidity and other cleaning tests).
» Check for the leakage of Nitrogen gas; replace or refill the bushings with dry Nitrogen gas (once in
5years)
To repeat in a nut shell the recommended diagnostic test for an in service current transformer

S. No Stress Diagnostic Techniques
1 Mechanical | Gas/ oil Pressure in the enclosure, bellow position, oil level indicator.
Inspection for oil and water content in the oil.
2 Thermal Thermo vision checking the gases in oil by performing oil chromatographic DGAS test.
3 Chemical Acidity, IFT, Viscosity and other prescribed screening tests on oil
4 Dielectric Insulation, Resistance, Tan delta and Capacitance, voltage withstand levels

These health checks may be systematically included in the diagnostic programmes as prescribed for other
sub-station equipment. These diagnostic lists should not interfere the normal operation of the CTs under any
circumstances. These off-line tests may be carried out held periodically and on special occasions only.

Among the diagnostic tests as out lined above, the detection of hot spots (using Thermal Imaging Techniques)
DGA s tests on oil and Tan delta and insulation resistance measurements on the solid oil impregnated insulation
assume greater significance because they provide vital and valuable information about a health status of the

\CT (Current Transformer). More over these special checks may be required when any incident of “over/
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(stress” occurred in the station concerned or the equipment are nearing very closed to end of its service life)
(aged equipment) and other events related to higher electric stress may be related to the events like electrical
stress (over voltages brought by close up lightning strikes, switching surges or over current / short circuits close
up feeder faults or bus faults, abnormal thermal stress brought by high ambient temperature, over loaded operation,
poor ventilation, contamination, blocking of oil / air cooling and ventilation paths and finally excess mechanical
and seismic stresses. Now it is time for us to turn our attention on the causation factors for insulation deterioration
and finally its failure. To begin with, just a peep through of factors responsible for the failure of these current
transformers is attempted. These factors and the corrective methods to face them will be discussed in detail in
the forth coming articles.

Let me sign off here.

1. Over stressed dielectric

Moisture ingress both in the internal and external insulation

N,

Brought by high temporary over voltages
switching surges) and lightning over voltages Q

Exposure of external insulation to
pollutants and high switching surges 'l

2. Deterioration of insulating oil

Water vapour generated
from the oil "

Hydrogen generated by
partial discharge activity "

3. Build up of hot spots
leading to Thermal instability

High thermal stresses
produced in the windings, “
loss of heat balance inside

the housing over heating

is the end result.

4. Ageing, excess over loads \‘4
and close up faults

Fig 1 CT failure possible factors

Current transformer in point

.

(To be continued...)

V. Sankaranarayanan, B.E., FIE,
Former Addl. Chief Engineer/TNEB
E-mail: vsn_4617@rediffmail.com
Mobile: 98402 07703/
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" INDIA TO HOST WORLD ENVIRONMENT DAY 2018 )

» Indiais the global host of 2018 World Environment Day which will take place on June 5, 2018.
» With “Beat Plastic Pollution” as the theme for this year’s edition, the world is coming together to combat
single-use plastic pollution.
» Inthe time it takes Hardik Pandya to bowl an over in a cricket match, four garbage trucks worth of
plastic get dumped into the ocean.
New Delhi, 19 February 2018 — Today, Dr. Harsh Vardhan, Minister of Environment, Forest and Climate
Change, and Erik Solheim, United Nations Under-Secretary-General and Head of UN Environment, jointly
announced that India will be hosting the global World Environment Day celebrations on 5 June 2018.
“Beat Plastic Pollution”, the theme for World Environment 2018, urges governments, industry, communities,
and individuals to come together and explore sustainable alternatives and urgently reduce the production and
excessive use of single-use plastic polluting our oceans, damaging marine life and threatening human health.
“India is excited to host the World Environment Day this year on June 5. Indian philosophy and lifestyle has
long been rooted in the concept of co-existence with nature. We are committed to making Planet Earth a
cleaner and greener place”, said Dr. Harsh Vardhan.
He added: “If each and every one of us does at least one green good deed daily towards our Green Social
Responsibility, there will be billions of green good deeds daily on the planet.”

The Government of India has committed to organizing and promoting the World Environment Day celebrations
through a series of engaging activities and events generating strong public interest and participation. From
pan-Indian plastic clean-up drives in public areas, national reserves and forests to simultaneous beach
clean-up activities — India will lead the initiative by setting an example.

“India will be a great global host of 2018’s World Environment Day celebrations,” said Erik Solheim at the
announcement on Monday.

He added: “The country has demonstrated tremendous global leadership on climate change and the need to
shift to a low carbon economy, and India will now help galvanize greater action on plastics pollution. It’s a
global emergency affecting every aspect of our lives. It’s in the water we drink and the food we eat. It’s
destroying our beaches and oceans. India will now be leading the push to save our oceans and planet.”

India is emerging as a leader, given it has one of the highest recycling rates in the world. It can be instrumental
in combating plastic pollution. By hosting World Environment Day 2018, the Indian government is accelerating
its leadership on an issue of tremendous magnitude.

World Environment Day isa UN Environment-led global event, the single largest celebration of our environment
each year, which takes place on June 5 and is celebrated by thousands of communities worldwide.

Since itbegan in 1972, it has grown to become a global platform for public outreach that is widely celebrated
across the globe.

Most of all, World Environment Day is a day of everyone around the world to take ownership of their environment
and to actively engage in the protection of our earth.

Plastic Pollution facts:
Every year the world uses 500 billion plastic bags

Each year, at least 8 million tonnes of plastic end up in the oceans, the equivalent of a full garbage truck
every minute.

In the last decade, we produced more plastic than in the whole last century
50 percent of the plastic we use is single-use or disposable

We buy 1 million plastic bottles every minute

Plastic makes up 10%o of all of the waste we generate

For more information about World Environment Day and Plastic Pollution, visit:
www.worldenvironmentday.global

VVVY VY

“Environmental concern is now firmly embedded in public life: in education, medicine and law;
\_ in journalism, literature and art”. - BARRY COMMONER Y,
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4 A CHANGING ENERGY MIX: TRENDS h
IN THE POWER GENERATION MARKET

The way we generate electricity is rapidly changing, and this change has been prompted by concerns related to
climate change and the cost of power generation.
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These concerns will result in natural gas and non-hydro renewable energy sources such as wind and solar
power becoming the preferred sources of power generation worldwide. Though hydropower generation will
continue to be used in certain parts of the world such as South America, Canada, and Eastern Europe, growth
will not be significant as most of the potential has been exploited already, and because of concerns regarding
the environmental fallout of constructing large barrages.

The growth of renewables around the world

In the North American and European regions, the change in the generation mix is already visible in the switch
from coal to gas and the expansion of wind and solar power generation. These are being prompted by the
availability of abundant natural gas from newly discovered shale gas deposits in the US as well as governmental
regulations restricting carbon emissions.

The Asia-Pacific (APAC) region will lead the global additions in solar power capacity, mostly through contributions
from China and India. Countries such as Japan that until recently depended on nuclear power generation too
are turning to renewables. Japan is even creating its renewable certificate trading market in 2018 to promote a
robust environment for the growth of renewables.

The expansion in renewable power generation in these countries will be mostly favoured by a rapidly plummeting
cost of installations, further accentuated by government policy that favours reverse bidding mechanisms over
feed-in tariffs (FiTs). The fall will bring solar power generation costs almost to the same level as thermal power
generation. However, this region will also lead global additions in coal-based generation due mainly to its need
for cheap energy resources for base load generation.

In the US and Canada, factors central to the change in the generation mix are governmental regulations and the
cost of generation. In both these countries, the current and future increase in gas-based generation is aided by
favourable economics related to operation of gas-based power plants, confidence in long-term fuel supply, and
government regulations that favour lower carbon emissions. Over the past decade, more efficient
combined-cycle gas plants are being constructed. A study by the US Energy Information Administration (EIA)
concluded that the cost of building natural gas generators declined by 28% between 2013 and 2015 (Geuss,

2017). )
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(Cheap coal isn’t everything )

Coal-based generation in the APAC region has witnessed a higher growth rate compared to other
regions largely due to the availability of cheaper coal in the region. Countries such as China,
Australia, and Indonesia are the largest producers of high-grade coal in the world. India, which has
witnessed high demand for electricity in the last decade, produces as well as imports coal from
Indonesia, Australia, and some Central Asian countries such as Kazakhistan. Access to cheap coal
in these countries as well as fewer restrictions on the use of coal for power generation has allowed
coal-based generation to flourish.

While the above factors have encouraged utilities to construct new gas-based facilities, old coal-
based facilities are also being converted to gas-based power generation. Providing impetus to
these conversions are government regulations. For example, in Canada in 2015, the government of
Alberta announced the mandatory phase-out of coal-based power plants by 2030.

Adoption of solar and wind power has been aided by the rapidly declining costs of power generation
from these technologies. Initially, governments sought to encourage solar and wind installations
through FiT schemes. The decrease in costs has made it possible for these schemes to be replaced
by reverse bidding mechanisms, leading to a boom in the construction of utility-scale power projects.
Such booms have been more evident in the APAC region in countries such as China and India and in
South American countries such as Brazil and Chile. Auctioning or reverse bidding of renewable
energy capacity has been facilitated by the fall in equipment costs in solar and wind power
technologies.

The substitute: Coal-to-biomass

The move away from coal is leading to another emerging trend, the conversion of coal-to-biomass.
Wood pellets are being more extensively used in North American and European markets where
this conversion has mostly occurred, while in Japan, where utilities have taken up biomass firing
to substitute for nuclear power generation, palm kernel shell is mostly being used.

Coal-to-biomass conversion in the coming years will be more pronounced in countries such as
Japan, South Korea, and Canada. Public resistance to nuclear energy and a rapidly increasing market
for renewables will be the main driver for the biopower market in Japan, while in South Korea a
scandal-hit nuclear power sector and environmental concerns will be the main movers for biomass.
South Korea is the largest importer of wood pellets needed for power and heat generation in the
APAC region. The recent announcement by the Canadian government to decommission coal-fired
power plants by 2030 will drive conversion to biomass in the future.

The expansion of renewable power generation, particularly solar and wind power, and their associated
intermittency has led to the emergence of the energy storage sector. The deployment of advanced
energy systems has mostly happened in the US, and North America accounts for nearly half of all
deployments in the world. The APAC region accounts for another 25% of deployments while around
20% of deployments have happened in Europe.

It is therefore concluded that environmental concerns and the rapidly falling price of renewable
equipment will provide the impetus for faster growth of natural gas and non-hydro renewable power
generation. Although, in many parts of the world, lawmakers are still constrained by the notion that
renewables cannot provide base load power due to their intermittency, growth in the manufacturing
capacity of energy storage devices will drive prices down making the adoption of even this
technology economically viable, and thus nullifying the intermittency rationale. This will perhaps
pave the way for non-hydro power generation technologies to dominate the power generation
scenario in the future.

For more insight and data, visit the GlobalData Report Store — Power Technology is part of
GlobalData Plc.

“Earth provides enough to satisfy every man’s needs, but not every man’s greed”.
\_ - MAHATMA GANDHI )
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4 WHAT ARE THE MOST EFFICIENT )
SOLAR PANELS ON THE MARKET?

For those looking for the most efficient solar panels for their PV system, the first thing you
need to know is how to compare efficiency metrics for different manufacturer brands. Simply
put, efficiency (expressed as a percentage) quantifies a solar panel’s ability to convert
sunlight into electricity. Given the same amount of sunlight shining for the same duration
of time on two solar panels with different efficiency ratings, the more efficient panel will
produce more electricity than the less efficient panel.

In practical terms, for two solar panels of the same physical size, if one has a 21% efficiency
rating and the other has a 14% efficiency rating, the 21% efficient panel will produce 50%
more kilowatt hours (kWh) of electricity under the same conditions as the 14% efficient panel.
Thus, maximizing energy use and bill savings is heavily reliant on top tier solar panel energy
efficiency.

The High Efficiency Solar Panel Brands

Many consumers and people in the solar industry consider efficiency to be the most important
criterion when assessing a solar panel’s quality. While it is an important criteria, its not the only
one to consider while you evaluate whether to install a particular solar panel. Solar panel efficiency
relates to the ability of the panel to convert energy at a low cost and high supply rate.

The most efficient commercially available solar panels on the market today have efficiency ratings
as high as 22.5%, whereas the majority of panels range from 15% to 17% efficiency rating.
SunPower panels are known for being the most efficient solar panel brand available on the
market. Though they will come with a higher price tag, SunPower will often be the consumer
favourite for anyone concerned with efficiency as a primal metric of interest. However,
check out Exhibit 1 (below) to learn about all the top brands and the most efficient solar panels
you can get your hands on.

The cost of solar is dropping across the nation. See prices in your area and get free solar quotes on
the EnergySage Marketplace.

Maximum Production or Maximum Offset: If your goal is to maximize the amount of electricity
your system produces or want to ensure you buy the least amount of electricity from the utility,
but the amount of roof space you have available to install solar panels is limited in size, you may
choose to install higher efficiency solar panels. This will ensure you get the maximum production
from your solar panel system.

Cost vs. Value: More efficient solar panels tend to cost more than their less efficient cousins.
You may want to analyze whether that upfront cost difference is justified by the increased saving
achieved by generating more electricity over the lifespan of your solar energy system. Increased
electricity production means you have to buy less power from your utility and in some states, may
also generate higher SREC income. The EnergySage Solar Marketplace makes it easy for you to
easily compare your savings from solar panels that vary in their efficiency ratings and if their
premium price is justified.

How Efficient are Solar Panels? Efficiency Comparison Table

The two tables below present different views of the efficiency characteristics of the leading
manufacturers who sell solar panels in the United States. Most panel manufacturers produce several
solar panel models which range in efficiency ratings. The leading brands in this category will be
those that utilize high efficiency solar cells such as LG and SunPower (who have battled back and
forth for the world solar efficiency record) who are widely considered to be the top panel brand
on the market for solar efficiency. However, it’s important to understand the difference between
setting a maximum efficiency record and maintaining strong and consistent average solar energy
efficiency ratings. Therefore, the following two solar efficiency tables (Exhibit 1 and Exhibit 2)
\break down the best ways to compare different solar panel options by module efficiency metricsy

Electrical Installation Engineer - Newsletter - June 2018 13



(Exhibit 1 illustrates the range of each manufacturer’s offerings from the standpoint of panel)
efficiency whereas Exhibit 2 lists the average, minimum and maximum solar panel efficiency for
the solar panels within each manufacturer’s portfolio.

Exhibit 1

Solar Panel Efficiencies by Manufacturer

<15% 15-17% 17-19% 19-21% =>21%

Amerisolar
Axitec

Canadian Solar
CentroSolar
Ching Sunergy
ET Solar

Grape Solar
Green Brilliance
Hanwha Q CELLS
Hanwha SolarOne
Heliene Inc.
Hyundai

ltek Energy
Kyocera

LG

Mission Solar
Mitsubishi Electric
Panasonic

REC Selar
ReneSola

Renogy Solar
Seraphim

Silevo

Silfab

Solaria
SolarWorld

Stion

SunEdison

Suniva
SunPower
Trina Solar

'|Fll'““|1|l'l‘l'l||""|
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Exhibit 2: Efficiency Rating of PV Models by Solar Panel Manufacturer

Solar Panel Minimum Maximum Average
Manufacturer Efficiency (%) | Efficiency (%)|Efficiency (%)
Amerisolar 14.75 17.01 15.97
Axitec 15.37 16.9 16.1
Canadian Solar 15.88 17.72 16.58
CentroSolar 153 17.8 16.21
China Sunergy 14.98 16.53 15.78
ET Solar 15.37 17.52 16.51
Grape Solar 16.21 17.64 16.75
Green Brilliance 14.24 15.58 15.03
Hanwha Q CELLS 15.9 18.3 16.97
Hanwha SolarOne 14.7 16.2 15.45
Heliene Inc. 15.6 19.3 17.31
Hyundai 14.2 16.5 15.37
Itek Energy 16.49 18.94 17.71
JinkoSolar 15.57 18.57 16.95
Kyocera 14.75 16.11 15.42
LG 16.8 19.5 18.28
Mission Solar 15.98 18.36 17.18
Mitsubishi Electric 16.3 16.9 16.6
Panasonic 19 21.6 20.3
REC Solar 14.5 17 15.62
ReneSola 14.9 16.9 15.91
Renogy Solar 15.3 18.5 17.3
Seraphim 15.67 17.52 16.55
Silevo 16.9 18.5 17.7
Silfab 15.3 18.4 16.75
Solaria 18.7 19.3 19
SolarWorld 14.91 17.59 16.64
Stion 12.4 14 13.2
SunEdison 15.5 16.8 16.12
Sunivalne 16.66 17.65 17.14
SunPower 19.1 22.2 20.58
SunSpark Technology 15.2 16.1 15.65
Trina Solar Energy 15.2 17.8 16.3

by Vikram Agarwal in News.energysage

J
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Tier Efficiency Percent of all Panels Laymen Terms
1 >=16% ~Top 5% Most Efficient Tier
2 >=15% ~Top 20% Above Average Efficiency
3 >=14% ~Top 55% Average Efficiency
4 >=13% ~Top 85% Below Average Efficiency
5 >=13% ~Bottom 15% Least Efficient Tier

B Theoretical Max. vs. B Best Research-Cell vs.

Typical Module Prod.

CPV (3J)

63%
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PANEL DERATING 2 %

EFFICIENCY
FACTORS

€ naREFACTUADA § ToLEARICE
€ 0RT 5 GEME QY PARELS

€ TEMPERATIEE [ERATIAE

Tracking Solar Panel Efficiency

The National Renewable Energy Labratory
(NREL) and Swiss Center for Electronics and
Microtechnology (CSEM) achieved 29.8% efficiency

Sun Power achieves
SolarCity announces 22.04% efficiency 22.8% efficiency

validated by NREL
Panasonic announces 22.5% efficency

First Solar breaks
18.2% efficiency
Solar Frontier 17.8% efficiency

University of South Florida
fabricates a 15.89% efficient

Hoffman Electric achieves thin-film cell

14% efficiency in PV cells
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4 AUDI ETRON )

Audi is preparing to launch an
all-electric SUV in the Indian
market by 2020. The Audi
E-tron that has already
garnered pretty much attention
across the world is all set to be
launched globally in 2020. Apart
from the rest of the world, Audi
is also aiming to roll out the car
here. Audi plans to launch three
fully electric cars in global
market by the end of this
decade.

However, lack of charging
infrastructure for the electric
vehicles remains a concern for the
\Volkswagen AG owned luxury car
brand. Despite Indian
government’s aim to introduce zero
emission pure electric mobility
across the country by 2030,
charging infrastructure is not
adequate for the expansion of
electric vehicle market in India. In
that case, by launching the E-tron
here, Audi will have a chance to
assess the situation before
introducing more zero emission :

products here. Apart from the E-tron, the Audi e-tron Sportback coupe styled SUV and the Audi e-tron GT
gran turismo are the two other models expected to be launched in global market by 2020. Interestingly,
\Volkswagen owned German luxury car brand Porsche too has announced that it will roll out an electric car in
India by 2020.

Considering the fact that India could become a global giant in terms of electric mobility, several auto manufacturers
are aiming to grab a large chunk of the pie. Audi too doesn’t want to stay behind in the race as other luxury
carmaker like Mercedes-Benz has already revealed its plan to launch EV in India.

Generating 102 hp of electric power, a 75 kW power rating and nearly instantaneous torque, the liquid
cooled, permanent-magnet-driven electric motor delivers the kind of impressive acceleration that drivers
will envy. Along with the 1.4-litre turbocharged TFSI® engine, the 2018 Audi A3 Sportback e-tron® has
all it needs to provide low-end torque and high-end power. With available Audi active lane assist along
with standard Audi pre sense® basic, Audi pre sense® rear view camera, the 2018 Audi A3 Sportback
e-tron® can be equipped to help as you go.n addition to its hybrid technologies, the 2018 Audi A3
Sportback e-tron® is full of impressive, driver-centric technology features. Available MMI® Navigation
plus and MMI® touch, a unique suite of available Audi connect PRIME and connect PLUS features and
the available Audi virtual cockpit enhance the drive of the A3 Sportback e-tron®. Audi has worked with
energy programs to make driving the Audi A3 Sportback e-tron® as easy, convenient and efficient as
possible. With 3Degrees®, Audi has developed a more holistic approach to offsetting some greenhouse
gas emissions associated with the A3 Sportback e-tron®. Through a collaboration with SunPower®, A3
Sportback e-tron® owners can help recharge their vehicles with available home solar panels.The Audi
A3 Sportback e-tron® battery can be fully replenished in about two hours and fifteen minutes with the
included 240-volt charging unit. The charging port is discreetly located behind the iconic four rings of
\the Singleframe® grille for easy access from either side of the vehicle. Y,
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4 BYD PLANS 50% LOCALISATION h
FOR EBUSES IN 2 YEARS

Chinese e-vehicles giant BYD, which has won major orders in India, does not get any subsidy in its
country, its Indian partner Goldstone InfratechNSE 0.68 % has said, refuting Indian rivals’ claims
that they face unfair competition.

Introducing the
Goldstone - BYD K9
First Pure electric bus in India.

Additionally, a Goldstone Infratech spokesperson told ET, the company will be able to localise half the
components for electric buses being built for India, in the next two years. “BYD is a global company, widely
held and backed by marquee investors like Warren Buffett and Samsung Electronics, with manufacturing facilities
across the globe.

There are no export subsidies given on Chinese electric vehicle (EV) manufacturers. Such concerns are
unfounded,” he said. “Goldstone-BYD buses comply with all localisation norms under Faster Adoption and
Manufacturing of Hybrid & Electric Vehicles (FAME) policy and Make in India. We expect to ramp up localisation
component above 50% in next two years,” the spokesperson said. A government official said Ashok Leyland
has localisation of 37%, while Tata Motors is at 35%.

Batteries that comprise a major cost of EVs are not manufactured in India and companies import them from the
likes of China, Japan and South Korea.

On March 23, ET reported that BYD’s entry into India by bagging large tenders for electric buses has started
worrying the domestic auto industry. Indian companies questioned the government’s decision to allow a company
of the size of BYD to participate in the recent tenders and also said the move is a spoiler to Make in India. “It’s
\conjecture. We don’t have facts and figures to support that they (BYD) are receiving subsidies. )
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wish to be quoted.

(BYD, like any Chinese company, has very deep pockets and obviously, it is heavily backward integrated, as )
we understand. They will have a price advantage. Any company which wants to make a mark, looks at very
predatory pricing. So everybody wants to be there and get the first mover’s advantage. Predatory pricing is
anybody’s prerogative. How much is subsidised, one doesn’t really know,” said an industry player who did not

Tata Motors and Goldstone-BY D bagged nine of 10 contracts, partfunded by the Centre, leaving competitors
such as Mahindra & Mahindra, Eicher Motors and JBM Solaris empty-handed. Winning bids placed by the
duo were nearly 30% lower than market price. Tata Motors bid as low as Rs 77 lakh per e-bus in some
tenders. However, some of the tenders bid on supply-operate basis have been put on hold by the government
as it is figuring out ways to evaluate the exact cost of e-buses.

Indian companies said BYD has access to low-cost funds and subsidies from China that pose threat in terms of
competition and scaling up manufacturing. “It’s what we call Chinese dumping with home benefits,” said an
industry player on condition of anonymity. The e-bus tenders were part of a pilot scheme of the Department of
Heavy Industries that had, in December 2017, sanctioned Rs 440 crore to 11 states for procurement of 390
electric buses, taxis and autos under FAME that offers up to 60% subsidy on e-bus procurement.

EESL EXPLORES GAS TECH TO CUT POWER COSTS

Energy Efficiency Services Ltd (EESL), which is
leading government campaigns for electric vehicles,
LED bulbs and smart meters, is preparing the
ground for a new $20 billion market that will include
gas engines to produce cooling, heat and electricity
to halve power costs for establishments like hotels,
hospital and malls, its managing director said.

“It’s a technology that has existed for a very long
time. This is something that EESL is now going to
venture into in a very, very big way. Same service
model. Currently, we have completed energy audits
in two hotels and we also have an industrial client
on board,” Saurabh Kumar said in a media briefing.

account industrial customers.

explained.

General Electric, Caterpillar and Kirloskar.

by official departments and state-run firms.

The technology has a potential of 20,000 megawatts in the country In 2010, a study conducted by the Bureau
of Energy Efficiency (BEE) had estimated a potential of 10,000 MW from this technology without taking into

EESL also plans to float a global tender for 3-4 MW capacity of tri-generation units.

“What we will do is a complete service. You just have to enter into a power purchase agreement (PPA) with us.
We give you electricity, we give you cooling, we give you hot water.

All measured with a metre. We will provide the entire service, as we do in any other project that we do,” he

The duration of the PPAwill be between 10 and 15 years, and any changes in the price of gas will be taken into
account in due course of time. “The only contingent part here is gas price.” The model is most suited for
operations where there is a 24-hour requirement of all three — electricity, hot water and cooling. While
tri-generation can be used for meeting electricity needs, grid power can always remain a backup, he said.

The tender, which will be floated around first week of March, will need three parties — gas engine manufacturer,
vapour absorption machine (VAM) manufacturer and an integrator — to act in a consortium. Since there are
only a handful of players globally and in India who do VAM and gas engines, it could involve names such as

EESL has earlier taken the lead to issue tenders for LED bulbs, helping the prices of the energy-efficient
devices fall steeply. It is also actively involved in the government’s initiative to procure electric vehicles for use

Don’t waste your time on revenge.
\_ Those who hurt you will eventually face their own karma.

J
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4 AMAZON INSTALLS SOLAR PANELS AT FULFILMENT )
CENTRES, TO GENERATE 8,000 KW OF SOLAR POWER

Amazon India has launched a new initiative to generate clean energy through installation of solar
panels on the rooftops of its fulfillment centres and sortation sites in India. The company said it
has already installed close to 1600-kilo watts (kW) of solar power panels at its two fulfillment
centres in Delhi and Hyderabad.

Amazon plans to further deploy large-scale solar panel systems on rooftops of an additional five
fulfillment centres and two sortation sites located in Bengaluru, Mumbai and Chennai while further
expanding existing capacity in Delhi. With this deployment, by the end of 2018, Amazon India will
be able to generate solar energy close to 8,000 kW, the company said. Installations at these
fulfillment and sort centres would cover an area of approximately 1 million square feet, reduce
CO, emission by around 9000 tons a year and provide energy to support the building’s annual
energy needs.

“The investment in solar energy systems in India is in line with Amazon’s vision to deploy solar
systems on 50 fulfillment and sortation centers globally by 2020,” AkhilSaxena, Vice President,
Customer Fulfillment, Amazon India, said in a statement. “We are committed to and invested in
this work because it’s a triple win — it’s good for business, good for the planet, and good for our
customers and communities. The installation of the solar panels at fulfillment centres in Hyderabad
and Delhi reinstates this commitment and by the end of 2018, we plan to expand this installation to
an additional 7 Amazon Operations sites in India. “

Amazon has also has set up solar energy systems in four Amazon Cares Community and Resource
Centres in Haryana, which provide solar power to support the community programmes in these
centres all year round. The company has also donated solar energy systems to 19 government
schools and 1 mini-planetarium in Bhiwandi, Maharashtra.

\_ USE THE SOLAR ENERGY - SAVE THE PLANET )
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4 WAAREE ENERGIES’ LAUNCHES PRONTO, h
A DO-IT-YOURSELF ROOFTOP SOLAR KIT

The first of its kind solar kit will make clean energy available across the country. The kit can be installed in
30 minutes and is available in the range of 1-5 KW. Pronto benefits to also extend to small-scale industries. It
aims to revolutionize rooftop solar in India.

Waaree Energies Ltd, one of India’s largest solar panel manufacturers, recently launched the first of
its kind do-it-yourself solar kit — Pronto. the company believes that this product is set to transform
the renewable energy sector in the country by making clean energy accessible to all.

According to Waaree, the unique product not only saves time, but also requires comparatively less
manpower. Pronto is available in the range of 1-5 KW, and requires only two people and 30 minutes
to be installed. It comes with a patented rooftop non-penetrating racking system, with a focus on a
design that embodies simplicity and is sturdy to withstand any weather.

Adding to that, with a solar PV based power generating system, Pronto can deliver at least 30% savings on
electricity bills. It also provides, by bypassing numerous sourcing and logistics steps, the same cost benefits as
large rooftop solar systems. In addition, since it can be used for any net-metering based application, consumers
can get credits for excess generation gains.

The company also mentioned that with state of the art technology, Pronto is also beneficial for small-scale
industries. With the solar Kits, all critical components like solar modules, solar inverter, and structure are
included and backed by warranty.

On the launch, Sunil Rathi, Director, Waaree Energies said, “Pronto is a result of the continued
commitment of Waaree to make renewable energy accessible across the country. It brings together the
best in technology and innovation, to a product that can be used across residential, industrial and
commercial sectors. We hope Pronto marks the beginning of a new chapter and encourages people
across demographics to opt for green energy.”

Moreover, with an optimum design for maximum power generation, the product also comes with an inverter
with latest MPPT technology with remote monitoring and is available in both single phase and 3 phase inverters.

Product Specifications
Model * Pronto-1K Pronto-2K Pronto-3K Pronto-4K Pronto-5K
Solar Panel Mono - Solar WS-335x3 | WS-335x6 | WS-335x9 | WS-335x WS-335 x
Panel 12 15
Inverter Inverter Single | 1KW 2KW 3KW 4KW SKW
Phase Inverter
Max. Power 1100W 2000W 3200W 4600W 4999W
Output
Inverter 97.1% 97.1% 97.6% 97.8% 97.8%
Efficiency
MPPT 99.9% 99.9% 99.9% 99.9% 99.9%
Efficiency
Output AC 220/230/240 V; (180-280V)
Voltage
Output 50/60 Hz
Frequency
Noise Emission | <30 dB | <30dB | <30dB | <25dB | <25dB
Installation Wall Hanging
Type
Communication | RS485/Wifi/DRM/USB
Solar Panel Structure Kit Complete Set with accessories
Structure Mounting Type | Flat Surface
\_ Monitoring Application Energy Mangement using PC and Mobile App )
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4 TESLA GIGAFACTORY )

Tesla’s mission is to accelerate the world’s transition to sustainable energy through increasingly affordable
electric vehicles and energy products. To achieve its planned production rate of 500,000 cars per year by
2018, Tesla alone will require today’s entire worldwide supply of lithium-ion batteries. The Tesla Gigafactory
was born out of necessity and will supply enough batteries to support Tesla’s projected vehicle demand.

* (1) THE GICAFACTORY WILL BE THE
LARGEST BUILDING IN THE WORLD BY FOOTPRINT.

The Gigafactory will take up 5.8 million square feet of space
making it bigger than Boeing's Everett factory...

B = 1 football field

Tesla broke ground on the Gigafactory in June 2014 outside Sparks, Nevada. The name Gigafactory
comes from the word “Giga,” the unit of measurement representing “billions.” The factory’s planned
annual battery production capacity is 35 gigawatt-hours (GWh), with one GWh being the equivalent
of generating (or consuming) 1 billion watts for one hour. This is nearly as much as the entire world’s
current battery production combined.

The Gigafactory is being built in phases so that Tesla can begin manufacturing immediately inside the finished
sections and continue to expand thereafter. Already, the current structure has a footprint of more than 1.9
@illion square feet, which houses more than 4.9 million square feet of operational space across several floorsy
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(Still, the Gigafactory is less than 30 percent done. Once complete, Tesla expects the Gigafactory to be the )
biggest building in the world —and entirely powered by renewable energy sources, with the goal of achieving
net zero energy.

With the Gigafactory ramping up production, Tesla’s cost of battery cells will significantly decline through
economies of scale, innovative manufacturing, reduction of waste, and the simple optimization of locating most
manufacturing processes under one roof. By reducing the cost of batteries, Tesla can make products available
to more and more people, allowing us to make the biggest possible impact on transitioning the world to sustainable
energy.

Facts about GIGAFACTORY
The Gigafactory will be the biggest building in the world

The Gigafactory measures in at 5.5 million square feet, easily making it the biggest building in the world in terms
of its physical footprint. The closest building to the Gigafactory is Boeing’s Everett factory in Washington state
with a square footage of 4.3 million.

The Gigafactory cost $5 billion to construct

When the dust settles, it’s believed that the amount of capital invested into the Gigafactory will come out to a
cool $5 billion. Construction began in earnest in mid-May of 2014.

Battery production levels will be “faster than bullets from a machine gun”

Once the Gigafactory is finished and operating at 100% capacity, Tesla boasts that it will churn out more
lithium-ion batteries in one year “than were produced worldwide in 2013.”

Speaking to this point, Elon Musk during an earnings conference call last year said: “Cells will be going through
[the Gigafactory] like bullets from a machine gun. In fact, the exit rate of cells will be faster than bullets from a
machine gun.”

Construction workers are on the clock 24/7

Per arecent report in The Wall Street Journal, Tesla now employs 1,000 workers who are on the job “seven
days a week on two shifts in an effort to start churning out lithium-ion cells by late 2016.”

The Gigafactory will run on 100% renewable energy

Hardly a surprise, the Gigafactory will be completely powered by renewable energy. As Tesla notes on its
website, “the Gigafactory will also be powered by renewable energy sources, with the goal of achieving net
zero energy.”

The Gigafactory roof is white for environmental reasons

Tesla, a green company if there ever was one, is planning to outfit the entire Gigafactory roof with solar panels.
In turn, the roof of the structure will be painted white in order to better reflect light, keep things cool, and
ensure that the solar panels are as efficient as possible.

The building was designed to be earthquake proof

You ever spend a few billion on building a gigantic battery factory only to have an earthquake come along and
mess things up? Yeah, Tesla would like to avoid that at all costs. According to a recent report in Fast Company,
the massive structure is actually comprised of “four distinct structures with four different foundations so that an
earthquake can’t tear it apart.”

The Gigafactory foundation itself costs millions of dollars

The cost of the Gigafactory’s foundation alone set Tesla back $16 million
Tesla spent millions on steel

The steel structure underlying the Gigafactoryitself reportedly cost $15 million.
Fireproofing + Electrical wiring

Fireproofing the Gigafactory cost an estimated $5 million while the electrical infrastructure reportedly set Tesla
back $300,000

The Gigafactory will employ 6,500 employees by 2020

The Gigafactory won’t run itself, which is why the company anticipates that it will employ upwards of 6,500 at
@e Gigafactory once construction is fully finished. )
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(" TUTICORIN INDUSTRIES, THERMAL

POLLUTION FEARS

PLANTS FUEL )

Activists and
environmentalists fear
that pollution which has
been the scourge
of Tuticorin city for
decades may have taken
a turn for the worse.
Recently, Tuticorin
stood 21st in a list of
94 polluted cities in the
country identified by
Central Pollution
Control Board based
on a five-year study
ending in 2015. It was
also the only city from
the state on the list.

With heavy industries and
thermal power stations
mushrooming in the
coastal city, many people
working in the factories
here prefer to reside in
nearby Tirunelveli and
spend hours shuttling to
and from Tuticorin.
Environmentalist
M Krishnamurthi, who is
among the prominent
leaders spearheading the
anti-Sterlite protests,
expressed the need for a
holistic study on the
impact of environmental
pollution in Tuticorin.
“Most of the thermal
power stations in the
state are withina 14 km
radius from the city
centre. The extent of

.

damage caused by industrialisation is immeasurable,” he lamented. Krishnamurthi observed that thermal power
plants and industries in and around the city had caused immense damage to people’s health, natural resources,
environment and salt pans. “Polluting industries should be closed down or shifted at the earliest,” he said.

Activist NithyanandJayaram suggested a three-stage approach to reduce the impact of air pollution. “Pollution
becomes an issue when it is affecting the people. Industries should not be set up close to a place where there
are residential localities or agriculture is taking place,” he said. Safety measures should be carried out after

J
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@ighting the right place to reduce the impact of unavoidable effects. “It is no use carrying out safety measures )
after establishing a hazardous industry established in a thickly populated place,” he said. According to him next
comes pollution control.

Stating that no industry could operate without polluting, he said that the problem worsened with the size of the
factory. Controlling the chemical substances from being dispensed in the air and effectively converting them
into usable by-products in another form (liquid or solid) was the next big step. “Pollution mitigation is the next
stage. Despite all measures some particles will be discharged in the air. Industries should ensure that its effect
is minimized. Shape of the chimney should be such that the suspended particles are dissolved and become
harmless when they reaches the ground,” he said. He expressed the need for a thick green belt around the
factory to filter them from affecting the common man.

District collector N Venkatesh said that the district administration was working on a project to improve the
green cover to bring down the impact of air pollution. “Also this year we have a target of 2.7 lakh trees to be
planted across the district. Most of these saplings will be planted on government and waste land near industries
and urban areas,” he added.

Government and private thermal power plants in the city accounted for a major share of its visible air pollution.
Vishnu Mohan Rao, an expert on environment and power associated with a citizen consumer and civic action
group said that the ministry of environment and forests had issued a notification to all thermal power plants to
take measures to bring down emission to a large extent by 2022.

“One of the effective measures is installation of “flue gas desulphurisation” in the plants. This method of absorbing
sulphur and other chemical pollutants from getting discharged into the air is in implementation for close to 40
years. But not one thermal plant in India has it as it would cost Rs 300 crore to install it in a plant,” he said and
added that the cost could go up based on the capacity of the plant.

He added that flue gas method also required a sizable share of energy generated by the plant to be operated.
The expert also pressed for larger regional impact assessment to be conducted before establishing such plants
as a futuristic solution. According to him, there was a need to monitor compliance by existing plants to check
pollution as a solution to keep air pollution by thermal plants under check.

Courtesy: Energy Economic Times
About Tuticorin...

Thoothukudi is well known as a pearl diving and fishing centre. It is one of the oldest seaports in the world and
was the seaport of the Pandyan kingdom after Korkai, near Palayakayal. It was later taken over by
the Portuguese in 1548, captured by the Dutch in 1658, and ceded to the British in 1825. The lighthouse built
in 1842 marked the beginning of the history of harbour development in the city. Thoothukudi was established
as a Municipality in 1866 with Roche Victoria as its first chairman. Thoothukudi anchorage port with lighter
age facilities has had flourishing traffic for over a century. The first wooden jetty of this port was commissioned
in 1864.The 21 islands between Thoothukudi and Rameswaram shores in the Gulf of Mannar are notified as
the first Marine Biosphere Reserve of India. About 36,000 species of flora and fauna exist in the region
covered with mangroves, sandy shores, sea grass beds that are conducive for turtle nesting.

The Tuticorin Thermal Power Station has five 210 megawatt generators. The first generator was commissioned
in July 1979 and the newly built thermal power plant of 1000 MW by NLC and TANGEDCO, the NTPL
Thermal Power Station. In addition to this there are several private power plants like IndBarath Power Limited,
Coastal Energen, Sterlite Industries Captive power plant. Southern Petrochemical Industries Corporation,
Tuticorin Alkali Chemicals, Heavy Water Board Plant, Sterlite Industries, Venus Home Appliances,
PSSKrishnamurthi Exports P Ltd, Madura Coats and Mills, Dhrangadhra Chemical works, Kilburn
Chemicals, Nila Sea foods, Diamond Sea foods Maris Associates, VVD Coconut oil mill, AVM oil mill, Ramesh
flowers, Agsar Paints, Tuticorin Spinning Mills Ltd and KSPS Salts are some of the small scale and large scale
industries in the city. Thoothukudi City is the headquarters of Tamilnad Mercantile Bank Limited.

If you’re helping someone and expecting something in return,
\_ you’re doing business, not kindness. )
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4 ENERGY, ELECTRICAL ENERGY AND )
RENEWABLE ENERGY - 9

Sustainable Growth, Sustainable Electrical Energy and Renewable Energy

Thermo Chemical Technologies — Waste to Energy — Plasma Gasification for conversion of Plastic
Wastes to Electricity.

Gasification:

Gasification is one of the important “Thermo Chemical Process’ for conversion of Biomass to Heat and
Electricity. There are a number of types and technologies in Gasification, which will be taken up in more detail
in coming parts of this series.

“Beat Plastic Pollution”, being the theme for World Environment Day on 5" June, 2018, this part will
deal with an indigenous technology developed to address conversion of Plastic wastes to Energy without any
toxic gases pollution, and toxic gases are normally associated with burning of plastics.

Plastic have been one of the materials with the fastest growth because of their wide range of applications due
to versatility and relatively low cost. Since the life of plastic products is relatively small, there is a vast plastic
waste stream that reaches each year to the final recipients creating a serious environmental problem. Again,
because disposal of post consumer plastics is increasingly being constrained by legislation and escalating costs,
there is considerable demand for alternatives to disposal or land filling. To alleviate part of our energy crisis and
environmental degradation, it has become imperative to make use of appropriate technologies for recovery of
resources from plastic waste.

Petroleum Conservation Research Association (PCRA), Council of Scientific and Industrial Research (CSIR)
and Central Mechanical Engineering Research Institute (CMERI) are all involved in putting together an indigenous
technology for safe conversion of Plastic Wastes to Energy and the technology is offered as Plasma Disposal of
Plastic Waste and Generation of Syngas for Power Generation. Most of the technical details given are taken
from CSIR/ CMERI along with other Technical details of ‘Plasma Gasification” and the processes.

What is Plasma?

Plasma is the fourth state of nature, by far the most common form of matter. Plasma in the stars and in the
tenuous space between them makes up over 99% of the visible universe and perhaps most of that which is not
visible. In physics and chemistry, plasma is a state of matter similar to gas in which a certain portion of the
particles are ionized. The basic premise is that heating a gas dissociates its molecular bonds, rendering it into its
constituent atoms. Further heating leads to ionization (a loss of
electrons), turning it into a plasma: containing charged particles,
positive ions and negative electrons. In Plasma, the temperatures
and densities range from relatively cool and tenuous to very hot
and dense (like the central core of a star). Ordinary solids,
liquids, and gases are both electrically neutral and too cool or
dense to be in a plasma state. Plasma consists of a collection of
free-moving electrons and ions - atoms that have lost electrons.
Energy is needed to strip electrons from atoms to make plasma.
The energy can be of various origins: thermal, electrical, or light
(ultraviolet light or intense visible light from a laser).

With insufficient sustaining power, plasmas recombine into neutral
gas.

Input Output
Waste =——— Syngas — Co, H2,
Controlled Air ——— Plasma Gasification Co, N2
Pl E —
asma Bhergy Usable Inert Slag
- J
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(What is Syngas? N
Syngas or synthesis gas comprises primarily of Carbon Monoxide (CO), Hydrogen (H2) and other traces of
gases. Its composition and calorific value depends on the feedstock characteristics.

Is Gasification the same as Incineration?

No, there are key differences between Gasification and Incineration that make gasification a much cleaner and
efficient process:

> Incineration is designed to maximize the conversion of waste to Carbon Dioxide (CO,) and Water (H20).
Whereas Gasification is designed to maximize the conversion of waste to pure Carbon (CO) and
Hydrogen (H2). Therefore, the outputs of gasification are clean compared to the outputs of Incineration.

» Incineration uses large quantities of excess air. Gasification uses limited quantities of oxygen (O).
> Incineration is a highly oxidizing environment. Gasification is a reducing environment.
>

Incineration operates at temperatures below the ash melting point. Mineral matter is converted to bottom
ash and fly ash. Gasification operates at temperatures above the ash melting point. Mineral matter is converted
to glassy slag and fine particulate matter (char).

» In Incineration the Flue gas cleanup is done at atmospheric pressure. In Gasification the Syngas cleanup is
done at high pressure.

» InIncineration treated flue gas is discharged to atmosphere. In Gasification treated syngas is used for
chemical production and/or power production (with subsequent flue gas discharge). This makes gasification
a cleaner and efficient process.

> InIncineration fuel sulfur is converted to SOx and discharged with the flue gas. In Gasification the recovery
of reduced sulfur species is in the form of a high purity elemental sulfur or sulfuric acid byproduct.

» In Incineration the Bottom ash and fly ash is collected, treated, and disposed as hazardous wastes. In
Gasification Slag is non-leachable, nonhazardous and suitable for use in construction materials. Fine
particulate matter recycled to gasifier or processed for metals reclamation.

Plasma Gasification

Plasma pyrolysis or Plasma Gasification is an innovative technology for transforming high calorific plastic waste
into a valuable synthetic gas (syngas) by means of thermal plasma. The process developed is a drastic
non-incineration thermal process, which uses extremely high temperature in an oxygen-starved environment to
completely decompose input plastic waste into syngas, composed of very simple molecules
viz: H2, Hydrocarbons and CO. A 20 kg/hr. capacity plasma arc pyrolyser for treatment of plastic waste as
well as energy recovery options from plastic waste has been indegeneously designed, developed, installed and
studied its performance at the CSIR-Central Mechanical Engineering Research Institute, Durgapur. Research
results and techno-economic study indicated that the developed plasma pyrolyser may be a useful way of
plastic waste treatment for energy recovery.

Electricity
Pre-treatment — Plasma — Gas cleaning&
gasifier Cooling
U Process
flow diagram
Slag
Electricity («m—r—u Energy Recovery
System
b J
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Process:

Plastic waste plasma gasification process is a process to gasify the plastic waste in an oxygen starved environment
and generation of synthetic natural gas called syngas. A high temperature plasma arc is created inside the
gasifier through adjustment of graphite & carbon electrode gap and the arc current.

The plastic wastes are fed into the gasifier through screw feeder to pass through the plasma arc. The high
temperature (>3000°C) plasma arc disintegrates the plastic waste into simple gas molecules to generate high
calorific value syngas containing CO, H2 and CxHy. The syngas thus generated is passed through a water
scrubber for cleaning and quenching. An ID fan is used to draw the syngas from the gasifier and deliver the
same, after cleaning, to the 1C engine-generator assembly for generation of electric power.

There is no ash produced in the Plasma Gasification process. Inert and inorganic material including ash content
of the feedstock forms the molten slag which is removed and vitrified. In addition, any suspended particles in
the Syngas stream will be filtered in the gas cleaning process stream and returned to the Plasma Gasification
reactor to be vitrified. )

o
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(The extremely high temperature present within the Plasma Gasification reactor (5,000 to 10,000°C) does not)
promote the formation of dioxins and furans. In fact, it destroys the dioxins and furans.

Plasma Gasification is environmental friendly in the sense that generates a lot less CO, and other harmful gases
in the process of recovering the energy from the Plastics/ garbage and at the same time can produce new
materials that have commercial applications or use and thus generate profit.

Plasma Gasification is the closest application of the first law of thermodynamics that state that mass and energy
is neither created nor destroyed but transformed.

Specification of 20 kg/hr. Plastic waste plasma gasifier:

Input Output

Raw materials: Plastic waste Reactor temp.: 1600°C at wall

Feed rate: 20 Kg/hr. Gas composition (%):

Feed size: 6-8 mm H2: 13-17%

Power 20 kW CxHy: 26-51%

requirements: Co- 4-6%

At voltage: 0V Net power generation: 40 kW (Gross 60KW — Torch
Current: 130 Amp Consumption of 20Kw

The innovation provides the following advantages:

» \olume reduction of the waste streams

» Byproduct Syngas is a clean fuel

» The extreme conditions of plasma kill stable bacteria
» Reduce the need for landfill

» Supply excess electricity for sale )
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Market and Use of Syngas: N
Performance study of the developed plasma pyrolyser has been carried out with the plastic waste as feeding
material. The major gas components of the product gas are hydrogen, carbon monoxide, methane, acetylene,
ethylene and other hydrocarbons, which are combustible in nature. This plasma process should be of significant
advantage over other conventional pyrolysis methods. The product gas from plasma may be suitable for syngas
applications. In this present innovation, syngas has been utilized to run two gas engines of 15 KW capacity with
alternator (capacity 15 KVVA-3 ph) assembly for electric power generation.
Itis observed from the experimental study that 1 kg/hr plastic requires roughly 1 kWe power in a plasma
gasifier. The calorific value of plastic is 43.5 MJ/kg. If the overall efficiency of conversion is 30 % then the
output electrical energy is 13.05 MJ which is equivalent to 3.6 kWe for 1 kg/hr plastic conversion. Considering
1.2 kWe for auxiliary power requirement the net recovery is 2.4 kWe .
The present study reveals that there is a great potential for development of thermal plasma pyrolysis technologies
applicable to plastic waste disposal management with energy recovery. This process gives an insight into the
potential of this technology to not only become the most preferred method of solid waste management, but also
a significant game changer in the field of energy economy.
(To be continued)
S. Mahadevan, B.E., F.I.E., M.B.A.,
Consultant,
Energy and Energy Efficiency,
» Mobile: 98401 55209

GREEN COVER ALONG HIGHWAYS:
NGT ISSUES SHOW CAUSE NOTICE TO NHAI

The National Green Tribunal has issued show cause notice to the National Highways Authority
of India (NHAI) asking why action should not be initiated against it for not maintaining the mandatory
green cover along national and state highways.

A bench headed by acting NGT Chairperson Justice Jawad Rahim sought responses from the NHAI, Ministry
of Road Transport, Environment Ministry, besides the governments of Delhi, Haryana and Rajasthan.

“Issue notice in the nature of show cause to NHAI and the other to show cause why action should not be
initiated in the nature of coercive action under the provisions of the NGT Act and the rules made
thereunder for the non-compliance of the direction contained in the order dated September 5, 2017.

“If any steps have been taken, they are permitted to file status report supported with sufficient material
in the nature of photographs as also work orders if any. This shall be done within a period of 15 days,”
the bench said.The matter is posted for next hearing on May 20.

The tribunal was hearing a plea filed by NGO Society for Protection of Culture, Heritage, Environment, Traditions
and Promotion of National Awareness seeking execution of the September 5, 2017 order of the NGT where
the NHAI had assured the tribunal that it would follow the Green Highways (Plantation, Transplantation,
Beautification and Maintenance) Policy, 2015 in true spirit and substance.

The plea said that the tribunal had directed the Delhi, Haryana and Rajasthan to ensure plantation on government
land which are adjacent to the national highway and state highways but no action has been taken by them.
Inadetailed order, the NGT had directed the state governments and all local authorities to encourage plantation
in public parks and other places wherever it is possible to plant additional trees to ensure better environment and
provide greater protection to the ambient air quality prevailing in that area.

“The state governments and all local authorities shall also issue directions to all group housing societies, commercial
plots and land that is allotted by the state government for any office, residential block, that they would plant
trees along their boundaries and raise green belts around buildings,” the tribunal had said.

The Indian road network of 33 lakh kms is the second largest in the world and stretches to about 96,000 kms
of NHs, which constitutes only 1.7 per cent of the road network but carries about 40 per cent of the total road

Qraffic. )
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SUBRATA ROY

Sahara India Pariwar

ENTREPRENEUR )

SAHARA

INDIA PARIWAR

Started in 1978 with an initial capital of
Rs. 2,000, Sahara Pariwar is now a
Rs. 2.75 lakh crore group.

Subrata Roy was born in a village in Bihar,
he began his journey with Rs. 2,000 in 1978
when he founded Sahara India Pariwar with
three workers as a small deposits
Para-Banking business. From there, it
went on to become the Ilargest
conglomerate of India with a diversified

range of business interests. Today he has created an
empire of Rs. 275 lakh Crore.

Over 6 crore + deposition through 1700 + establishments;
across the nation and still growing fast because of the trust of
the Aam Aadmi in the brand name of Sahara. Subrata has
propounded the corporate philosophy of “Collective
Materialism’, that advocates collective growth through
collective sharing and caring.

Subrata’s largest venture Sahara City Homes proposes
to develop a chain of townships in 217 cities across India.
The high profile Amby Valley Project in the Western
Ghats, is perhaps the world’s finest hill city. In London
he has enquired the iconic Grosvenor House and a
fashionable expensive retail space on Oxford Street.

He expanded Sahara’s sports portfolio from sponsoring the
Indian Cricket Team and 50 percent stake in F1 to with Sahara
Warriors. More recently the IPL Pune Cricket Team was
brought for $370 million. Sahara India’s retail venture Q
shop entered the Guinness World Records after it opened
a record 315 outlets across 10 states at one go on
April 1.

Recently Sahara India Pariwar gathers at Ramabai Ambedkar
Sthal, Lucknow where over 11 Lakh Sahara India Pariwar
workers across 4512 offices sand our Rashtragaan together.
Subroto is working towards health, education and nutrition
programs for children and women, adult literacy and vocational
training initiatives. He recently got Indian Business Icon of the
Year Award at Power brands Hall of Fame Awards function
at Lucknow for his entrepreneurship and achievements in
various fields. He was also awarded with Businessmen of the
Year Award in the year 2002, the Best Industrialist Award in
the year 2002 and the National Citizen Award in the year
2001 for his entrepreneurship skills. On India Today’s High
& Mighty Power List 2013 he has been ranked no. 22.

HUMOUR - HAVE FUN - In lighter (serious too) vein

1. Regular naps prevent old age, especially if you take
them while driving.

2. Having one child makes you a parent; having two
you are a referee.

3. Marriage is arelationship in which one person is
always right and the other is the husband!

4. 1believe we should all pay our tax with a smile. |
tried — but they wanted cheque.

5. Achild’s greatest period of growth is the month
after you’ve purchased new school uniforms.

6. Don’tfeel bad. Alot of people have no talent.

7. Don’tmarry the person you want to live with, marry
the one you cannot live without, but whatever you

\__do, you’ll regret it later.

8. You can’tbuy love, but you pay heavily for it.

9. Bad officials are elected by good citizens who do
not vote.

10. Laziness is nothing more than the habit of resting
before you get tired.

11. Marriage is give and take. You’d better give it to
her or she’ll take it anyway.

12. My wife and | always compromise. | admit I’'m
wrong and she agrees with me.

13. Those who can’t laugh at themselves leave the job
to others.

14. Ladies first. Pretty ladies sooner.

15. A successful marriage requires falling in love many
times, always with the same person. Y,
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alwigl G fHHwr - 6

Gre gFHFH&T LTMHMBL LLRIST

apfwrermefllal SHoObBST FewilgsHned
SmWhHHHBSBH Chd FHdH UTMBL ILBIST.
40 g&asi ugliuenelled SmwHGIeTen @b L
L sTalled o eien FPumsei meand S
afemites gmésal epfwiul’L  QurL senensd
Cxmewi® 2 _(HeuTdh SLILL L M6,

o wLbH Limasrea Carlienuser, HLU BaH6, WO6IFT]y
o Sifl uTeEmIS6T. GWeL aleNd @6, g eeamTgu e
UTSMI&GET, UTLIQeV&H6IT, LTeN6IS6T, (&LOTUIH6T,
SHEUTENITY  GUEMEITUIEVSE6T, OIOTENgH SHBHET 616Iml
GUeuuied epflwiiul L Qummpl smend Casifg gl
SM6V HWSH LA o (heum Senen Bm Ca
\uea)l__e_i)g;]@a'sé]mrrr'r&;m.

GarlemL 6T, BTalpFFHer, SLEHWT D6 HTH6T,
SITFTH6T, DTF BT, DewFd HM6LEHTHe6T, GuUTT
Qi &6, aleVmIGHH6lT, LBenaudeT 6Bl allHalHLons
QmeSGW FIBuUm smeT HT6T (P (LD 6USHILD
UM &S5 0sTen G B)(Hd&HeuTLD.

@b Swslw utopll ynst Cps FbhdH gl
g SH&f NHITEL 2 (HeUTHSLUILILL G| 6I6TLIMS
SIlwBurg suFgFflwnre Bmebaipgl. 19505660
FewrlgsT BHID  Flll Fieonhd S 19L& HM6D
pliyewii 6 srigdwi  eretueufle  HemevewLouled
algeumwssLIULLE. Bhrd IFh &Gmfngasrﬂ&ﬂ/
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/@ur@m uenflg Biewpuiled FTemev SLUIGUTETTTS

BmBSTT. UH [bBST  plinrenldsHred Uempwl
SLIQL BIG6T 2 6L SHLILIL L 6.

FHlerpd Geuemev (PYHBHAL 6T LIWGILILTSH, 2 L [hS
QuUT(BHLBemend Hetanienl W Lo Fleuemtiguiled 61 HIF
Cgaryp, sTlBU uGdHuled Casflgsmi. & serer
umieneusdh@ ereflgled QHfwmg LGS DiF. alBpemB
BTl sefled et Cxafldhsd GUTHL Hmend O\&mem ([
algalgoner o (haumsmend OFuiw SIbUlgHHTT.
&omt 13 a6l Hefl wellgImes CaTl enL e,
pralp&Fd], LeEhaTl SITodFHar auenenbah 6CFe0aID
LUTeDSHFH6T, DTN, LN HTH6T, allevmi@H a6l
aeirp o (heurhSWlmbaTT. Chd FhHler UTenBL
UHE&ST QMBTeT SIJsk DFHsTileented e (B
s slIul L gl.

91F FLLSHHSHGSLU LpbuTer OFuweors &(hbSHTeID
SIOUHEML U LenL LIUTBBenevd Heni(  allulhSHeo.

Slumy  SP Hli umen L U, ® & el el

Gupuriemeuwimenyre BWOGHSH. DUHSGS S

50 uemflumeniaemenuid SILDIT & & eo. Q{@Jff&:@&';@'\
Bps gpHsH vUiBgdl CasThsHE, CxTULHmH
alfloyuBshemi. 18 goaifled BbHbhd BHHLI LMIST,
Aerp 40 gohai SleneybGL UrhHaH ellflbsieTeng.
alMeuras i uewll @Qa&f B OHTLAD &
OBTemTg (HE S BH.
Grd FhHer DB UMLLILTBBEISGHE HITJ6uILD
elettenl  QHfuyor? SleugsH SIDWT Pl Fream,
grenll HMHH6T, CHaumdd HMBHFH6I, LObHIHTaITH
SMHH6T HTa. SmHemensd Gal @wGumg
SlupmBd ST FaenTsd spUmT  CFUI G
QaTeTeuTi. BHT60 SlUTH SBLIMS &HBenild
LenL LILTBpeId Guhaler. @b LTenMBL LHISTen6
9 _(HEUTEHSA|D 606U H6.
1976-1b Spewi(h BB S YmeT CUTHIDS H6iT
Lmfeneush&HsH SHMbHIONLLILILL Gl Herupd 5 SLuigd
Gur @pasl ymasTomall urTimeuufll Gg
CFOFIBTTH6T.
1983-b Wi umemBL IPYEsTmaF FBULieELW
auenasuwlled HuTed Fmev Gaipl Geueflufl i’ L .
Crashgar Ggameusnwilt umgmlly, ugwyf eflHs
aprsliu’Lgl. Fiaulss senalgid Grsés &b
yasw ugelwg. umrflend, Guieller GCumeim
15 & [J i & 61 60 9] 6l (h 6 L W uemL L L& eri
M6US &L1LIL (B 61T 61 60T,
1986-0 Sewi@ ouradmiafled o eien CxpFlws
SPHMBH6T ILBSTM algaImg STT  Che
Fhe. Baipm Brs K  Bedeomalll Lmeywd
SIS UMLLLUSBET 2 _60&HD (PIaUSID SieuyHl
ysampd Oamededls Omentig (ma & 6l Be.
OBTLIYSS: ST LOEINSWTHTS,
mangai.teach@gmail.com
Courtesy: g1 @pha, Bzsz): 01.11.2017

CuLLfl emssaler Fwnflidled OCggioeT Blmieueid

S CLTOwTemUsd o gGifl ursmser gwmfliiled
FOUL@Beiten  Qggiweflufler Gagliemi mmieuens e
glenewt Hipieuenoner Gaglient SHSWIT [HpIeueLD,
BuLLfl ewmssaler gwrfllitdled FGUL BeTengl.
GulLflulled BumiGd euensuilevret b g a6l
BTal@ FHBIEBMENDS OBTWILHTH, MFH D6
fébagmeneull CuTellhad G 61Tl  HlBIeU6TS 3 6ut
smeomlnF  OGgwed FH sl HiGwead CyTymw
gplweleni. @emewrwigen  CUT(HeTHemen 6L sVleur]
QUL  SLETMEVET  BHIBIITSH S AN(HHBTE DSl
AU AUMLDSH BLILBS BSH.

SBOUTH  SLETEM6VST  HlBIaUaTHRIS6NT6  eroai&len,
Weflliasmil spalweumplear GLedeufl uewfluwimeniaseir

smiseng GCorlLmi engdalefled Wal Guflw
mUBM6T IBHHF GFevev Gouswigui(meb S BHl.
BaBE WwiBpTe Qhs CulLf asdler QmbELD.
FBBIF GM0 UTHEHSTEH euemduieomer b
GuUL LA 6UTHEIBISEN6T SLETT M6VEIT [HBIGGIHISH ETHLD
SHEIH6T L6l WTeNTHEhHHTH UTRIGLD 6T Bl
aHTUTTSESBEH. BhFHwmaled CuTHEGTSHHIHE
Biey STEID BLAHMBHmeTU|D Gaglient
Blpieuerd SITUIHSH UGBSIBH. ASH b
UGS ST DFHI. BBieuerd gBosaiCGa B5HmHamaw
MmFDH BH@hS &6 ® FHIMUTSm & 6m 6
smalsaellLga. ameds S6FbUeT CFuig
afpuemend @ eaflL  Geouewi Quigd  &Hmet
adehFleTenHTHg BB B

\_ Trust means everything but once it’s broken, sorry means nothing.

J
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4 Bmad Hepd @ oo FTiillLm

QIDLB6IT  auellemown@Gld G iflujom?

o L6dev eTauibL|seMes L CFTehaslwiD
TG LOBQD (LPSHESIUWILD. 6TEVILDLIEH6IT
S CITH S WIDTHLD, 616V6NIOU|L DILD
BBHSTEL HT6T, BLOWTEL HLbHGeur,
haICour (WU w. OUTHMTH
gL sefler o6rmTedslwsHnG
sTeFWLD FHH DeuFWIDTEISHI.
O smBW SHTeOFIWL Il
o aTEGw GCurgs Geopw
aIbUs@w. HBCUTMHUW 2 suadleD
grmemom@enrTi eTeIDL] FLOUBHSUILIL L
LT FFemnendHenTed SO LILIBSIBTTH6IT.
@B & Gurmlw &med glwid
TIDLIBEHSH S HDLHBTHSHI 6I6THI
gl QFTeLEVELTID. SFHleVID @erd
& 6m 60 (Lp 6» M Ui 601 1T 6T 8V LD L
Ly & g em et & 6r M6l D H &0
S LILGFIBriser. AUiug SerenouiBeoBu bl LITFFmaIsamen FhAHHSHT60, (LPHIMID HT60d 360
BLSS (pwimoed Gurs eumuiliLeTengl.

I FH6MN&T auedlelnd: & e BTmendh@ 700 10.&l. sTeodlwd Seudlwioreaigd. @hdH STe0dFuHms
o BflehFouspB@ el LIflar 19 F5H Cpemel. HI8HTH QUL Lrdlwid, eneul L idlerserr, LT L T-SCrmL o6
BB LCrm leaidel CUTEIB BT FHHIHHEHD E6IBILMLOWLITHEUWITGD. 6TeVIDLISH6T DLETTHESUILTH6 LD
aellemwuLeitd  @eveomafllLmed. e pCurGurBrrdled w@XmId Maésled GuUTETBeuMmMBTeL
SlUaUMSLILL HFnBD. @dsL Hengulled eIabLFHelar  alellenwml DS SMAEHGW  GUUT 26016 H6iT
Ul gwedLUul (eTengl. SIS UpHSH SleuBems DSIBTL 2 ewialled CFigham Uwer CUBImISET.
umed:

sTeodlwd Blewmhs OummenTer LTedled uTerOLFerd, MGum. .LiGmaler, eweul L ile 19 MWD o etdluwib
Gumerry LGB IGHHWTUFWIOTRT FHHHHET DILMmSIUeToNe. @ Llbemi wLTedled 300 16.8).
sTeOdlWD  SILESlueTener. WS UHHATHET GMBHSULFD 2 Llbenmi uTed Glpdd GCeuemiiguig
SluFd. GWHMSHH6T OBBID lea-g8) WS, @b DHBHTH DeTaled LUTmevd GFHQdHd
Gouswi(Bd. QuTgIUTE @ Fmidluller stebLB6eM6eT euenT&Fd oBWID Hemd 18 eueny SHTer, FmIeuisEnHdE
20 audIWMTGLD. DS 6TeVIDLH6T auellenowmdsl @mis S JbLlGHIaNBLD.

Sufli:

umelled BmhHEH COEpTHSE meudhad SwmflédsiiuGd sullfleud, uTedE Benewrmea Sienaled SHTeLd WD
Benmbaienengl. Gamuplin] HeasiulL sulenrsd CHIHOSHBLLS WHaD FBbhHal. eUTHCLTeL FHLILISHSH6EEMLD
o eiTenauisel Ul sl oi1Fgb Gsmerten GeusniLmib. geaiied @&l60 suThGLTerTeIH HT60HELTerd
BBID SHEpHCsTervTES LTeNBD. Gevid Hulfled 6IEIDLIBEMET UEIIOWLITSHEGHID F&HHIHHEMTE neuL L LOl6H
106, 12, sme0dlwid wmmid LGCITL leaidEhld SILMISIU6TenS).

GLm..y:

auibLseMer auedlemwd@Gh HCITESlwsHHBGL CaFrwr o avaseT o gall Lflujb. gOaraied Eg)60
grmemomen  Slenalled STeoFwid M@ HTeuy euemd MCFTICmGeuteaiidse o eftener. Ged BHS
GLm. .y 2 eyl QUTHEHD 6OTHBLTEN FHILSHHAMID 2 6TeNealTHEHHE MM @aml. Y2 &1 GFmum
o auialled SEIBTLLD 2 L adbEG CHemeuwimen STeOFWID HlewL @G L.

6T 61T (6Th:

allew s dei-ereen allenddeflled dbeafdlwibd, sTe0dlwid, uredUTerd, enell L idlersenter LI 1, G ommib 19
Gureip SIHFHwreudl FHHSHeT DILmSIUeTeng. G BHe o2 el QUIHeT DmeTSHd
o eawreydaflar WHID Hrdl gmillL gBm @arml. o mEEpdE umed GummL el Ugdssrall Lme, @bhs
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/asﬁ@ alendHemen SGBTL 2 ewialled CFighaid OFmeTenmigser. GsD 66TEH alenskHered a@mu&mﬂm\
IILTHFHHG Bpmeuwmer Qms FoHH SILBSUeTeNH. QHoUTH 2 Leded M FHH (GHOBEUTH
B mH STV, DLerolpBuITGUTCITFerd su(pHld. gD el6iTEen allendHerlled 6TeIbL] LOBMILD BTHSH HTeNHISH6N 60T
CITHAWSHBGS CHemeuwmenr &TUILT 2 6TeNgl. @b Y4 L1 e6Tep allewdseaied 351 0.8, sme0fluid
S| BISIU6TETGI.

Cameomi@ Smy:

Cameoni(h Semrdeafed erevibLseMar CITHSWSHIHMBSGHSH CHemeuwmer SiSHHwimeudll 261" | FF g i BHe6i
maul L ler Gs. @Guwam-3 Gamuliy Siflevmser, wHeafdwbd Guraipamey 2o 6Tangl. GFF5HHIHDH6T
SIMASHHID L HOWLTHSH Wwealdh o LadGh Wsald amlumburd FéHBHISHNMTGW. laTeor
SMIH6NM60  QLaitg-LTdlefluicd, Sieamng-Lwreugd wBBID SLemg-lpullof  CUTEIBeNe DL HISIU|ETETS.
BpId AHed FAnlg Osmupliy @I CaFmouid o 6Tengi.

LUFMEVS SMY:

LUFMeVSHBHMIUIED Fnl. STOFWID FHFH DHS Slenaled BlewmhaoleTengl. Goebd SHFHed BHLUFFSHII.
BITFFSHSH. UL L L06iTH6T BBID WwhatdFluid CUTEIBMmeaIBEHLD 2 6Tengl. Qe DImaTHBHICLD 6TeILDL|H 61T 60T
aedewwenuw! afL, wald o Lelar HCImTeSlusdHBSGHWL Dleudwiomear FHHESMTGW. CHTH @60
o Laflemiem Lf-gmigsése0denmed gBUGBL STWHISmeNTS HHBGW DL6Te-QLdHenlL 6Tl HHEHD I &L
Bl BHBHIETETSH.

Qeueemen Liaierd:

LY euendSel elaiml el Cumgl, OeueiTener LieTendled eTeuIbL|BemeT BMIS @D STe0duid 1oL BLolesrsl,
aueromen Sjemalled LGITL leewt, BIIFFSHSH, OQumlLrdlwd, umeduged WwBEID WwHefFwd &8 3HIHHEm0
S| BIBU6TETGI.

&6V LDGIT :

gmeola eaiTaeMed eTeuibL|beMenr CITEHSWSHHBSHSH ChHemeuwimen FoHhHidbadenmer LGTTL o6, eneul L L6
9. @GwaT-3 GaTpliy SiWleomiser, sTeodlwb GuraiBemer o eTengl. gled 2 eten @GL&T-3 GBTIPLILY
SIleVmIBET. eTeuibLBeile auellemind g CHemeuwimer FoHaHTen sTeodlsHms 2 BlehFasBE 2 Ha|S B
@bhFH FTeO6 WM& Q(HoUT DlgddHly 2 ewialled CFidhadl eUbHHTeD. 61D FlbUbBSHTe LFsFemenser
GUITLDGL & (HEEBGVITLD.

FJeV:

B SmaralbhBGO FFed Wsebd Hplumer o ewall QuUTmeT eaugd Oefluyb. LemSGD  FIed
OrHHHF e Denemel DHBMHH 2 FHabd ey Hrer GFHflujd. Siemed BHeH FFemev eheur FTULIL (B
AUDHSHTEL, DIFH TVIDLFH6M T auedenoenul HH&MHG eearugd OHMuywT? gheraied FIelled emeuL L L6
J, 19 GureiB FHHHHET DFHHD 2 6Tener. AFHl60 2 6ffenm MUl LLIOGT 19 STe0FWHMSH 2 15lehFHeUBBES
o galwns BHEGW. HCal sTanbLH6T HGITEHWIDTESMLD, aedlenowTHa D @ (hHdHd Geuewt (HLOTEITED,
FIemey FTLILN(BBIG6NT.

LDQ‘)Q)‘] et :

w&HS Weled @Bwar — 3 QaTIpliy SIWeLRIGT SHFH LD
o eengl. @ @sw Crrul, oyisfligerd wmmib LBBICHTUI
GunepeuBenBdh HBHGL. HFH Wellsd LITeroLIFerd. SHre0dULD,
eIl Liflar 19 GuUTaTp  eTeIbLHm6T  aUeSlenLDWITE GLD
FHHpHH6eT o afengl. NHCeu o M6l 6IeVDLIHM6NT
U6eMLDWLITES HENTHHTEV, LDSHH LOIHM6T DI9HBIY GUTHISH
FriIL BmIBe.

UGV BL. 610 :

aumeLBL6nJled o 6itenm @GL&ET — 3 eTeuibL|seler CITHEWSHHBES
o galumes Bmd&h. BHd @Cwasr — 3 FAmpflear euPlGu
sTe0 Flw  OeuealCupauensdsd GBS HI, 6TV L& 6160
ST WHMSH FHES MUHDH, 2 LeVlal (PSS LITHHEISmENT
auslledlILBSH HID (DL B6T) OsTeoTmear OFHTGLI ML
—~ oadGalldHs © BISILGSHBHID.

\_ ' Courtesy: Pesod, March 2018/
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UIs&F &Jms - 11

Ul Lrewflulled OQuTEhHahb@Gw GueapLL b

sLBEMIHGL  Gumermed UL Lmenfll &ewiLed, Gyml(hsh
ML FH6M60 omemev CBy  GBTHImaIWITES  DFTELT6 60
SHeLenOl6ueT (&3 HHIHCBHTEMIQ(HEGHWD LI LTewfl, 6roL T
Gamml Levderfled LimiaTer LUTSHHTHH 60 HEHLOLITIOE al(THLD
&ULNe0 Wahaamd Ul LTeoll, FUUTSH SIS STer
CaThaBlwrsl ulLmemll gmeor... @iy eeflenLoulmen
o eawiey (PHe0 Braflad GCoTeavsHT gl o ewurejelemy
uFF UL LTwdG (WHSHw BL b o awi{.

BTLger el GoBaled o eTen  Gouiwemed  Fobleuefll
UGHewwd SHTWSTHS el gl UL Lmenl. HCHEHILD
wHHW  opFlwm, wHHW HdE BTGSeMNar aublums
2 wal wYweaugslw Geaermen vulgrs &l
uyelull(hésHeuTD 61Tl SHBHLILIGSBSHI. GererTeuntenLou et
SIbusTeodHHleo uuwlfliiulL o ewmes uulliserfled
ulLmemfluyld @erml. ST, SLuilys & e d & e
SpewibsenTs @gh uwWlfliLiul G eumaIBgl.
SBuBUABW  GhwusmarsF Caipsd 00Ty aIMHH
sreugomer UL LTewll, CHTLLmseafled FTHTyenIOns
aeMisalul L. uFemsll ulLmewf eflliuTerg.
SB3CHID &Muibs UBe Banbusms BIBdHSled Sbbsl
EhFeT BIBHHSHG wrPlalBL, eflliys asmeuud
GoBHAHIBL. TLUS BTeHHe0 UL L Tewllenuid SHrul
mausH8s» FTULILIQHESBTTHET. LIBEGHBTE LFNFLTH6LD
gmidlLeomd eTaUeNSHS H6wTLMlh S (hHeh S BTSN,
SBCUTH 2 eualer (PG HeaTend LILLTenll o mLgasluiment
LBBID  gBRBILSWTTT  HOILTSHTI. DSBEBHHHTH
SUgnesterd,  Feorm, gedwim, @bsHwm Gureiy  BTHS6T
UHIOTBT. BHIHWTHTE LFHFL UL LTenllenw! DigHs
Slenalled @BeHGLE CFUISIBSI.

Uw et um@®

ulLmenflenw Geous edeuliLgB@ (a1, Osmehs Cpywd
o) MauGHHTC0 Gurgid. Bemd DiFs FTULNBHUSI
auUIBEIL QUT[HLLMEY gBUBSHHEOTD, Fle0([HdE HAIBTHE
Caflorerd ousmoed Cursend. Bmsd SHalTIUSBEG
\21/0 MeUSHH (PemeTHL (BHoUBH @(H [HEVEY ULl

Ul el Osmgouiet LBBISSWDLILIWD gl g6
UGS Hefled o euleiliLGSBH. BWSHG,
Opaapsd @ aFlw BThHSH6Me0 FTeol serflevid
Feoowelald @& LWSTUGSHSLILBGHBSI.
ghmspuWlled SmLHG gTwd  YaFlul L
uFemall Ul Lmenflenwld SHalfliug HeOeVSI.
ulLmenfllenwd  Hpflg Cmrw  mifled ooy
MAUSHTEV, [Bif LFMF HIBLOTS OTBIEUMDHE
Oasmemi @ gTww GCsidssliul LddHs
&6 (BLIIY & H6VITLD.

oL LEFFS G

> ul Lrewfllulled senguwd  BITFFSH &I,
SOIWTSH BITFFHH DHBD 2 6wi[.
@ Camienul Ul Lmeniulled 19 &Slymbd
BITFFSH S BhdGW. BITEFFSH G
GLMVG HTUWIMLILUBSSHETIQUIGI.

> @ Gasmiemull ulLmrewiluied 16 &Hymbd
Wss 658 BBSSHBSI. allovBGL LFsid
B MLSBTHaUTH6N LI L ITewl6mul
LOTMBMTSL  LIWLIGTLIH & SH6VTLD.

» ulLmeniluled smeodlwid, SHIUFFHS,
Qgby, &HHSHTHW, QurlLmdlwibd,
UTerdLT6erd, LDTEIGeIer), LD 6of el uld
Gureiry HeNLFFHHIH6T 260l (H.

> ulLrenlluled Gamugliy &emBe). DIHeLD
CUEBLUTEID HEV6D GIBTIPLIL.

> BdHemen Ul GLmTerdlegTed o 1 6lest
sl L Osmupliy Senenel GBS
6TaVIDEML!  GUAVILILI(BSH HSHTnlgUISI. 6TGVILDL]
auevlefl oL L G memwl
(oL 1 CuITBuTBymdlend) GHmMm& GHLW.
BILUF FmHemel GMBHEH DIeLENIF DT
Grremwiuyd L BLILGSHSID.

> Qaflorergmad GBS HeSTID,
aflemgoursd grudllL  ploopmeausd
SHAUSTOIL Tl GH6MMBL L& &L
Ul Lmenll @ Ha|ib.

> BBV YE S GmBUT®
2 MLWTHEHS & & BHed 60
o' LHMHS OCHTHSGHW. DIHITEL
GLHMSHDHET, HHYBM SHTUWILDTTHET,
wrgalLmul Lygdlevet SmLILeTHEHHE
a1 Ul SHIeny & &60mLD.

> I155F Fissm) Slenemal Fil LBSHHID
aeTLBTe0, Hiflfley CHTEMWS &MmBEEGLD
FHAOLOUD 260l (b. )
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2 L6 ofd 5% MDD GSMBD G LO
Pisumsaponins, pisomosides Gumei B
SHTeUy [BI600T GOITL L& F 5 BHIB6I

(eoul Cumpluyl flwererd) @&led SiglsLD.
SIFH6 HTIILTHC DHaT SMlalwied GlLuiT
pisSuUM 611l euUbHBHSHI.

> BFHo Bma@b coumestrol ereis Lmediiemmed
audBpl yBoGETaWsS SEHGSW oD
FBLUUBGSBS).

» Ul Lreniuled evell LIOGT FHHISEHD DIFHBID.
el L1dler ¢, ewaul Lidler 11 (.".CumBsul’),
el L 1olerr Gs, mlwindlesr, swiflesr GUTamene
2666,

> Bgle0 el Lider 4 1e QFBD. Q@
BTewendGHSH Chemeuwimer ewaul Lidler ‘&’ enuwl
@ze0pHECs GumeoT. emeul Libler &,
SlsMils  IflevdHmapdh HHBBEH.  Hifled
SMIWS Fipw BB &S BCeugmll Gummer
CrTuISH0sHTBmB THTHHIT CUITTLEF Snlguig.
Grrul seLUTBBeneLl GILIHSELD.

> el Liflesr Gs etenibenil augDIILIBSHS), 6TevIDdL]
aueniFFlenwl OIFHFMHGD Heend OCHTEIL .

> seniLmiomadbe o sab Lutein, zeaxanthin )
Gumert  QuUmBL&6T UL Lmenilulled SIFHlsLD
@BmUuugsTe, &1 36 W &l OFE)
SWHMBHBEHEHGHD CBTHHSH UTEVTLD.
> usFamng ul Lmeniuled ‘FriiBurefler’ (Saponin)
DHBIOTE 2 _6TeNgH. DIBGH MNSHUPBISHP
(Anti-inflammatory) Qsuiens SHILHT6O aUTH
Crruisend&F FmbHHIHI.
> 2 LausE Bt HHD @GaET 3 Gl
Sideod, TELm &@ymililee UL Lmemnflulled
QUTHBSEH FL & Bl eImet.
UL L ewf]
spmadleolt Guuwii: Green Pea/ White Pea / Matter
sragaiwed GQuuwii: Pisum sativum
(BlenBeauenL[b55I)
CaTLE 2 (haurdsshHed 2 Hallweuise:
Buipemas Gauernmewt [BlLewIi &6l -
oa d5HdH HSDHlIeuTH6N
LTsLT af. aldéyb@Lon.
Courtesy: gl oveateflwlines, & BBl
10.09.2016

LITLOWIGTT, SIeh S,
- LmaLiT Q. wfymb,

GMOIF GlpMeL LTHLUBHITSH

alleme @GHMBHS WL 1eF6D

HMeOBHT GLe0edlulled ammIF G0 WIHUTH
smyewions 2,000 HFdbE DIHHI0Ter Hmer O\amemr
RF QITEAHHET LUHHTH alBumer CFUIaIHBE,
soL algHésliul L. @b SLLGHSH60 STHmlen
T Sl DG &MHHHTe0 UeTell, HeoeurflaeEndE
allBpens  afL Geuewiguwl SleMTa|dHE HleD6VMLD
GurswmLbHeeH. STBHI  WTGHUTL GEHSTEN (Pl
STTNIMIB60 UTHeT LenSWd  LNJHTeLom @G L.
eF60 QUTHOTHIGET IHS Slenalled Ljendemul
CaiefllulBalaIBar a@TUSH WHTTHHID. GHLDEM6D
urHésnsd LBWT eemev (Pune) LBauemws Baiihs
o 618sm  eaenmigdl (TD@E) eIMID B BIAI6TLD
o (HeUT&H BIWeTeTG.

UBemr — i GBEGBEHFTmeUNd B HM STt
aflBumaTLsEH dHUL BBH DML HI6T TH.
@pHneeid LW &) alBLMISESTES DIMLDEHEGHLD
ArewiLmougl eiBumeaTwsd BFauTGHw. DAGHD
Breni B opewi GHenled 500 wCwm 1e&ied
aiBumaTWSH ST DMWEH S CuTeushTHe
@sBaTtear @.250 GCasmygow WHeSH OGFuiw
o GMeNFHTSH HiBleuead SinslalsHleTeng,

Freuy  eTewiOewtul, Geauenmewt Hl06)H6T, 2 ewialed
vwelud@sH S wuwngd e Qentul  afl & gis e
o aiefll Lemal cpeold @HsH uBuwm 1eged
SWUMTAEHSIUGSBH. BFH DIWOTHSHI 10F60 61638360
AUTHOBIHEHD GO GgHRBH. @HBIBIIET 6D 6D
BroemTameb@ 25 el g elrd uBwr waFame
\$wrflé@b Fper CLBBsTeTSI.

QDS HIDTH  QUTHEBIH6M60 LWaTLUBSHUIUBLD
leFIHSTT HJ lenail ey @6 590 HT&HMHH
Tl HTe LGWT 1F6d 2 6Tendhl. BSHIT60 g6
aaf Feaflled aalaflls LIRS Goul wsg
Bapemauuievenev siaiTml 6IOEE HlmIeeTd D6 B)enemt
ppleen FHBHTas euiiom  OHflaldglemenTi.
Bewil’ 1eFe0 allenev HBOUTMSHHE L LT H.645E
aimsliu@aps. Cwaud BHFH lFed olerevly
QUTIDLSHG6T  QIHaAISTEL leTerdlg-ulled US| GUMBM®
F15& CUTHGTHSH HIBIIATHRIGHNT 6wl 10 F 66D
LweTUBSHHerTed L L (hHE H. 8 6UedJ FaImd
Oumeorib.

®a sBCLUTMSHHEG DIOLIT leF6d alenevdE HIHITH
piteruilédsliul BeTengl. Bs5BE& 12 FHalsh dlererdly
aPSHIUGHBH. @R  QIBLUD@TUISID DEDIDDHD
18 IS (PSHeO 24 OTHD UMTUTSBSH. SFH6NT6e0
afipumerwusm demer GU@mWeaTalled SMWLS &
wuleallebemen 66l  BHimlalerd O iflallg siemeng.
2655 5 &), 601 (B & 61 68 80 oL &I
Ty s meswrenisamen oL afllGCeaumd o6
BpppieueTd 2 BISWTs BOLSBSI.

Bl 1eFme0 LWTUGSHIUSTED SMBIF GO0
Lr&auGaugw Gapuw. ghaaled Bzled
aPSHBLTET leFelled 2o aTenensll Buraiy HbHHD
SlNe sleoLwnrg. B DHd Saafled
RS 5 HS S aumw Gumg BTL 19 6t
BOBsGWIUYL smFLIEE GBUD. B6wiL
eFed OQuepwane ealiBumaTs@ 6UbHSTED @60
sTUUBEHTH, LFEsTET OCFeaw GMBULD. )
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TIRUKKURAL AND MANAGEMENT IN A ‘NUTSHELL’ - 62 )

Atraraith Theruthal dombuga; Matruavar

Patrilar Naanaar Pazhi Kural 506
aBprays CamBd @LUS, LBBISI6UT
upmleon mmewimi L. &mer 506

“Beware of selecting men who have no ‘Relationship’
capability; for they will have no attachment (to
organization or people) and they will be callous to
shame.”

Theraan Piranaith Thelinthaan Vazhimurai
Theera ldumbai Tharum Kural 508

As we saw earlier, Peter Drucker, sums up all | Gsgrat  Uipenens Gzeaflibsrear aublpemn

the jobs of Managers as; Symr @@wenu  HHLD. &me 508
Management of Economic Performance of | “Behold the man that trusteth another without trying
Business, him; he createth endless evils even unto his posterity.”
Managing the Managers and Managing the | Theraan Thelivum Thelinthaankan lyuravum

Work and the Workers. Theeraa ldumbai Tharum Kural 510

In the aspect of ‘Management of Managers’, | Gagral  Ggeflad GCsefllbsTaisam guBa|LD
Tiruvalluvar deals with three important aspects | 857 @@Wweru S &meir 510

of Selection, Testing and Entrusting the tasks with | «To trust a man whom thou has not tried and to suspect

unshakable confidence. The following Kurals | a man whom you has to found worthy lead alike to
bring out the messages clearly. endless ills.”

HOME FESTIVALS -7

a9 - Aadi (Julv/August There are two major home festivals
( y J ) this month. The first is Adi-Perukku,

in honour of the Kaveri River. Women
and girls go to the nearest river where
they place offerings on a bamboo tray
(upper left) into the water, then have a
feast upon the riverbank. Varalakshmi
Vratam (“Vow to bring Lakshmi”) isalso
aladies’ festival, in which paintings of the
Goddess of Wealth are made upon the
walls (upper right), kumbha pots
intended for worship are decorated with
Her image. Beside the pot are placed
various cosmetics, comb, beads, etc and
worship is done. Then the ladies sing
songs inviting the Goddess to their home.
Kozhukkatai, rice and jaggery cakes are
a favourite of the day. In the evening,
friends are invited to the home and given
clothing, coconuts and sweets.

(To be continued)

\_ Be happy for this moment. This moment is your life - OMAR KHAYYAM )
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N
GBK MAIN STADIUM JAKARTA A

Jakarta’s Gelora Bung Karno sports facilities complex dates from the early 1960s when it
was built in preparation of the fourth Asian Games held in 1962. In preparation of the
eighteenth Asian Games this year, the buildings needed to undergo renovation to adapt to
the requirements of the Olympic Council of Asia (OCA). Meanwhile, as a cultural heritage

property, the restoration of the historical legacy of its architecture needed to be properly
handled.

The stadium, which can accommodate 80,000 spectators, equipped with an 80,000-watt
sound system and an energy-saving LED lighting system.

Here are the details of the lighting solution installed in this project:
— Philips Vaya Tube RGB 1220mm, around 1200pcs
— Philips Vaya Tube RGB 305mm, around 100pcs
— Philips Vaya Linear RGB 28x84deg 6 |0mm, around 900pcs
— Philips Vaya Flood MP RGB (combination of 10, 20 and 40 deg), around 400pcs
— Philips Color Kinetics Archi Point Powercore RGB, around 100pcs
— Controller: Pharos LPC X 100 Universe + Creston
— Enttec Storm 8 and Storm 24, Ethernet to DMX converter
— Cisco Ethernet Switch

— Fiber Optic connection
Color Rendering Index (CRI):

CRI is a measurement of a light’s ability to reveal the actual color of objects as compared
to an ideal light source (natural light). High CRI is generally a desirable characteristic
(although of course, it depends on the required application). If your goal is to illuminate a
scene such that the colors all reveal as they would naturally (typically an important
requirement in the cinematography business for example) then you want a high CRI lightbulb.
If, conversely, you're lighting an underground tunnel and you don’t particularly care whether
the shapes are black and white or in color, CRI might not be as important. We tend to
think, however, that high quality color rendering is a benefit in almost every situation.

The value for CRI that is typically advertised on commercially available lighting products is
known as the CIE Ra value (a standard set by the International Commission of lllumination
based inVienna, Austria). Another standard for determining the color rendering ability of a
particular bulb is the Color Appearance Model (CAM).Various Color Appearance Models
are preferred to CRI as a viable way to measure color (particularly for color temperatures
below 5000K; a range that encompasses most light bulbs). One of the most popular models
is the CIECAMO2 (the Color Appearance Model that was published by the CIE in 2002).
That said, CRl is still by far the most widely published index by which everyday consumers
K\can make a judgment on the color rendering ability of a particular light. )
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PENTAGON SWITCHGEAR PRIVATE LIMITED
! ‘i Hn ccon of guality engincering

PENTAGON

POWER SOLUTION'S,

Generation

Soluct:i‘:::spllgg?' P owe Protection
Distribution

Chennai Trade Centre ~ HALL1
Chennai | India JUNE, 2018 STALL NO. E67A & EE?B _

[@ TMTL

Authorised OEA of Eicher-TMTL
Generating Sets (5kVA to 125kVA)

Mirs. of HT Load Break Switches, Vacuum Circuit Breakers, 0ff Load Isolators, like Commercial Complex. Apartments
Vacuum Contactors, Instrument Transformers (Current / Voltage Trf.), : PInls :

Unitized Sub-Stations (USS/CSSS), Cest Resin / il Cooled Distribution ~ Shopping Malls etc.. whose buildup
Transformers and all type of HT/LT Control Ranels up 1o 33kv,  areais 900 Sq. m (10000 Sp. feet) or Power capacity
Authorised OEA for Eicher / TMTL Generaling Sets from SkVA to 125KkVA efc... requirement is 150kW whichever is suitable.

No.62/1C-4, Kuppepalayam, Sarkar Samakulam Via., Coimbatore - 641 107. Tamilnadu. India
Mobile: 93611 80888, 93611 40444 « Landline: 097916 80888, 097897 40444,
E-mail: info@pentagonswitchgear.in, Web: www.pentagonswitchgearpvtitd.in

We manufacture 11kV / 22kV VCB panel for Installations \
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