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» SOIC Design, with 21 bit delta sigma ADC & 32 bit > Panel Mounted Hybrid (ON/OFF Grid) Solar Power

computation Engine Generator upto 320 Watts Solar PV Panel
True RMS, Four Quadrant, 0.5S accuracy

In-built Real Time Clock

> Scalable from Single Panel to Megawatt

Phase Sequence > Electrical design simplified. Plug-n-play

CT - Primary Value programmable both /1 /5 > Synchronization with any type of AC Source (Utility

3 Row LCD Visible in daylight from any angle Power / Generator / Inverter)

CT Reverse Indication > Anti-islanding compliance as per UL1741 / IEEE1547

6 Energy Accumulators [KWh, KVAh, KVArh (Import & Export)] > Protection against various current and voltage faults
> BlingDemand > 1P67 & IEC60068 for environment protection
Maximum Demand

’ ; > Online web-interface compliance to monitor Energy
High resolution

Auto / Manual scroll and Solar Panel parameters
Rugged construction
Small form factor (96x96x45mm) Roof Top and EPC contract for
RS232 / RS 485 communication (Optional) Solar parks undertaken

EMS with cloud computing software available, can be
integrated with BMS.
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Sun Sine Solution Private Limited
5, 1st Floor, Sapthagiri Apartments, 83, T.T.K. Road, Alwarpet, Chennai 600 018.
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4 EDITORIAL )

Dear Members, Fellow Professionals and Friends,

Seasans Gueetings Und Best Wishes!!
Let The New Financial Year Pring Jn Maove Business Und Earnings!!!

On 27th February 2016, our association conducted Technical Seminar at Hotel Green Park,Vadapalani,
Chennai. More than 200 delegates participated in the seminar. It was really heartening to see such a
good participation, indicating bright future for our association. | thank all the members attended the
seminar from my Editorial desk.

The Budget for 2016 — 17 has just been presented in the Parliament and there are mixed reactions
about the same from the Political Parties and the Public. Looking at our Country and its Progress,
we certainly realize, that in spite of so many problems periodically created by Nature and by our
neighbouring Countries and by violent elements in our own country, there has been Good
Progress since Independence. At one point of time, our Country was so badly placed with regard
to Food Production that drove us to depend on Food Imports and the situation was conveyed
then as ‘Ship to Mouth’. With high growth of population, it was even predicted at one time that
India will have famine deaths in large scale in the mid and late seventies, but due to implementation
of “Green Revolution”, we had our First Self Sufficient year in Food Production in the year 1979
and we have not looked back since then. Even in the Current Period we are expected to have
Food Production with exportable surplus,added with good growth in Plantation Crops,Vegetables
and Fruits as well. The White Revolution has also helped substantially. As our dear Dr. Abdul
Kalam dreamt, it is time we work for a Second Green Revolution to meet the growing needs and
to fully exploit our potentials.We are blessed with abundant Sun Light and fairly sufficient Rains,
but what can help adequately towards this objective is, Government support and focus.This Budget
is identified as Agriculture oriented Budget with large allocations for all activities of Agriculture,
increasing cultivable area, helping more with Water Distribution and Management and Rural
Development which can all help increase Agriculture Production and Distribution. As one
Economist identified in a ‘Nutshell’, in our Country, on an average, we are able to do only one
crop per year in all the cultivable area which can easily go up to two or three crops per year with
adequate distribution of Water, improving Irrigation and working on Water Management. We are
celebrating ‘National Water Day’ very rightly on the 22" of March. Production can go up further
with development and adoption of suitable ‘High brid’ varieties of all crops for our lands.

This Budget has also measures to improve Manufacturing and Services and Investments and more
R & D and more ‘Start Ups’ and encouragement and funding for Micro, Small and Medium
Enterprises and so on giving hope for all round improvements of all activities which will all certainly
percolate to Electrical Businesses and Activities. The Government’s move to more of ‘e’
Governance and Welfare activities and allocations can help India’s fast growth.

We Pledge to continue our Activities focused to Safety and Efficiency and Excellence.

We thank all those members who have helped us by participating in the advertisements
appearing for the issue February 2016 — JL Seagull Power Products, Universal Earthing
Systems Pvt. Ltd., Wilson Power and Distribution Technologies Pvt. Ltd., Power Links, OBO
Bettermann India Pvt. Ltd., Sun Sine Solution Pvt. Ltd., Galaxy Earthing Electrodes Pvt.
Ltd., Supreme Power Equipment Pvt. Ltd., Ashlok Safe Earthing Electrode Ltd., Abirami
Electricals, FLIR Systems India Pvt. Ltd., Pentagon Switchgear Pvt. Ltd., Elektrotec 2016,
Cape Electric Pvt. Ltd.

\_ EDITOR )
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33. | EssEnn Power ControlsPLtd. Chennai 044-26512296, 72999 09466 EA 2122
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EVENTS

L&T Training Programme

Selection of LV Switchgear and Applications 4" — 8" April 2016
Selection & Application of Drives 1™ — 13" April 2016
Introduction to Industrial Electrical Systems 18" — 20" April 2016
Reactive Power & Harmonics Mitigation 217 —22" April 2016
Industrial Electrician Training Programme 25" — 26" April 2016
Industrial Protection with Numerical Relays 26" — 29" April 2016
Electrician Training Programme For Residential Buildings 27" April 2016

Venue: L&T Ltd., Switchgear Training Centre, Nilgiris
ContactTel.: 0423-2517107 Fax: 0423-2517158

Email: stc_coonoor@Intebg.com

Events Profile: Intersolar is the world's leading exhibition [
series for the solar industry and its partners. The exhibition lnter

series focuses on the areas of photovoltaics, PV production
technologies, energy storage and solar thermal technologies.
Since its founding, it has become the most important industry

platform for manufacturers, suppliers, wholesalers, service
providers and partners of the solar industry.

Date: 6" April 2016

Venue: Istanbul, Turkey

Website: http://www.intersolarglobal.com/en/summits/turkey.html

connecting solar business

Events Profile: The Global Algae Biodiesel World 2016 examines the
vast global market potential of biofuel from algae. It explores the ™ CLOBAI
technology, new research, and knowledge for developing this next- k- NLGAE BIODIESE
generation biofuel. This is a programmed where you shall study & learn ! # WORLL

the ALGAE System in totality from the top Algae scientists, experts and IEESSISIRSE
technologists.

Date: 7" - 8" May 2016

Venue: Jaipur, India

Website: http://www.indiamart.com/advancedbiofuelcenter/biodiesel-training-course.html

Events Profile: The launch of three mega urban schemes in India,
i.e.,Smart Cities Mission,Atal Mission for Rejuvenation and Urban
Transformation (AMRUT), and Housing for All in urban areas, will
set in motion the process of urban transformation to enable
better living. The missions are new, innovative and focused on
pressing needs to improve the quality of life for citizens today,and

zﬂd Smarb Cibies in the future.

Date: | 1" — 13" May 2016

India 2016 Expo Venue: Pragati Maidan, New Delhi

Website: http://www.smartcitiesindia.com/
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4 KNOW THY POWER NETWORK - 102 )

Let us proceed further. Before embarking on our journey, let us revisit some of the valid points that we have
learnt so far.

We have studied that to handle an electrical equipment safely and to extract maximum service from it, we must
be familiar with the equipments’ functional features, its main components or constituent parts, their
characteristic features, their behaviour under various service conditions (both normal and abnormal
service conditions), its operating environment and its vital inputs. All these make it necessary to learn the
required basics solidly in acomprehensive and simple way. With thisin sight, this article hastreated some of the
characteristic features of the equipment insulation so far. That isto say that we have to see the inner part of the
equipment by crossing various layers and finally reach its “core”. Unveiling / removal of various separating
elements form part of our approaches to reach our main goal. Viz. Determination of Happiness Index of the
equipment. In our endeavour journey to reach this destination / goal post, we have crossed only a few “sign
posts” thus far; we need to tread cover along distance.

Among the areas so far covered are,

» Tandelta, insulation resistance and dissipation factor of insulation which reveal its characteristic performance
status.

» Temperature and voltage withstand levels of equipment insulation which reflect its ageing / degradation
characteristics.

» Partial dischargeswhich portray or picturise whether the entry of “electrical termites” intheinsulation has
started or not.

Now let us see the finger prints/ signature tests which provide us with a snap shot of its internal structure and
also itsvisible/ physical features which portray its operating status.

I. FINGER PRINT TESTS

(a) Transformer (SFRT) — (i) Sweep frequency response test is one of the signature tests generally performed on
transformers. This non-destructive and non-intrusive test is helpful in identifying / detecting the mechanical
changes and deformationsthat take place in atransformer. Winding deformations, displacements between windings,
core movements and loosening of core bolts and nuts are cited an examples in this regard. By measuring the
electrical transfer functions over a wide frequency range, the mechanical integrity and the changes that take
placein the core, its clamping structures and windings can be found out. Thiskind of frequency response analysis
of the main components of the transformer is generally treated as its “Finger Prints’ or “Signatures’. Faults,
mechanical shocks and transportation movements / damages cause deviations or alterations in this “Frequency
Response’. By comparing the present frequency response measurements with that taken earlier during its
manufacture / commissioning, the measurements made in different phases, the measurements obtained with
similar sister units and with the recent finger prints taken on the same transformer the positional (mechanical)
and electrical variations of the internal components of the transformer can be assessed.

(i) HV Megger Tests— IR testslike Time vs Resistance Test, Step Voltage Test, Polarisation Index and Dielectric
Discharge Test.

(iii) One more useful signature test is“Dissolved gas analysistest”. Thistest is performed with the aid of “Gas
chromatograph” which furnishes the quantum of various gaseslike Hydrogen, Acetylene, Co,and Co that dissolve
in the oil. The assessed proportion / quantum of these dissolved gases will reveal

Incipient faults

Localised heating areas (hot spots)

Coreoverheating, bad joints, loose bolts

Arcing between contacts in the tap changer and arcing between turns
Insulation break down and finally

Partial discharges or low energy spark discharges or corona.

Another notabletest isthe onethat is used to find out presence of moisturein the transformer oil and there by the
condition of winding insulation. Also Dielectric Frequency Response test which helpsto determined the moisture
ingress in the installation we also be consider as a screening test in this regard.

(b) Rotating Machinery Like Generators and Motors — The condition of the operating part of these machineries
are generally revealed by HV Megger testslike Pl value and Dielectric Discharge tests. In addition, their output,
noise, mechanical vibrations and temperature reflect itsinner condition clearly. So further special “ Signatures or
\Fi nger Prints” that reveal itsinner core condition are generally found to be superfluous or unnecessary. )

YVVVYVYY
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(c) HV Circuit Breakers — Among the finger prints provided by these breakers that reveal its conditions are, N
» Itscumulative interrupted current and the number of operations performed by it.
» Its contact resistance
» Changesinitsvibrationswhich inturn signify changesin its operating mechanism.
» Simultaneity of its contacts opening/ closing.

(d) Current Transformers — Over heating (hot spots as seen by infra red thermograph) and increased tan delta
value of itsinsulation are the key signatures of this equipment.

Il. PHYSICAL / VISIBLE FEATURES

Several key aspects that relate to the outer part / enclosure of the rotating equipment also normally reveal its
health status / operating condition. Among them are,

i. Itsvibrations and the noise brought by it.

ii. Condition of its bearing and lubricating oil
systems; condition of its power transmission
systems like gears, pulleys, belts etc. Y Y

ili. Condition of its cooling medium-oil, air /
hydrogen - Blockagesif any of itscirculating
air system v :

iv. Itsloading pattern

V. Presence of oil leaks, dust, dirt, chemical 5 >
vapours y Y

vi. Itsoperating temperature or temperaturerise
(over heating) 7

In addition to these, the appearance / visual
inspection of the machinery concerned will B. INTERNAL
provide useful information in a practical 9
manner. These lesstime consuming datawill y 1
help to get a “snapshot” of the inside and
outside of rotating machineries.

Before turning our focus on the role played by v Y
ageing phenomenon on the health condition
of an equipment. Let us classify various
indicators (as shown in fig 1) that help to Y :
assess the Happiness Quotient or Index of
the equipment. Upon adding the ratings or s R « 6
marks given to these indicators, we can Y v
assess Happiness Index of an equipment.
The Happiness I ndices of various equipment HAPPINESS INDEX
in aplant will help to arrive at the “overall
comfort level” of the plant.

A. EXTERNAL

A
(o)}

A 4
A
[o2)

4 Y

10

\ 4
A

FIG 1: Basic Indicators of Happiness Index of an Electrical Equipment

LEGEND
A. External

1. | Adequacy of selection and installation (All aspects of engineering design, handling, erection and
commissioning). In addition poor quality of
manufacturing as revealed by frequent failures and
defects.

2. | Operating History (Faults including close-up faults failures experienced;
repairs carried out, retrofitting if any)

3. || Outer or working environment Presence of dust, dirt, moisture, (water leaks), oil,
corrosive fumes, chemical attacks, higher temperature
and hot spots condition of foundation; tightness of
foundation bolts and outer structure of the equipment,
presence of metal fatigue, if any.

- J
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4. || Visual Inspection (condition of external parts of | Presence of corrosion oil / water leaks (clogging of
equipment / outer structure) explosion vent and outer enclosure, adequacy of air
circulation, condition of outer enclosure, effectiveness of
cooling medium (air / water) presence of over heating
(Hot spots), lubrication, levels of noise and vibrations.
Quality of inputs Quality of input power; condition of air receiver
6. || Presence of external threats Presence of Arcs and Sparks, fire, chemical attacks,
overvoltage surges like lightning, ferro resonance and
over fluxing
7. || Severity of duty or loading condition Details of loading pattern, whether frequent switching on
and off take place.
8. || Condition of components like bearing brushes || Lubrication oil condition; tightness of bolts and brushes;
belt etc presence of sparks if any noticed.
Internal
9. || Internal condition of key components like | (a) Transformer Winding Movement —
winding, its insulation and core stampings as (1) Sweep frequency response test
revealed by various signature, diagnostic and (i) DG A test
condition monitoring tests. In addition inherent (ii1) Megger tests
defects, if any revealed by these tests (b) Rotating Machines (Generators and Motors)
HV Megger tests
Vibration analysis
Condition of lubrication oil and
Infrared thermographic tests for over heating
(c) Circuit Breakers
Contact Resistance
Changes in vibrations
Contact travel
Simultaneity of contacts closing and opening
Oil / SF6 gas leaks
(d) Current Transformers
External hotspots (over heating) and tan delta value
of its insulation
10. || Thermal and electrical withstand levels of | Check whether the present level are within / beyond the
insulation permissible / tolerance
11. || Condition of insulating medium (oil / SFe) as | Various screening tests on transformer oil SFegas -
revealed by diagnostic tests density pressure and moisture ingress level.
12. || Status and adequacy of protection Presence of inadequacies weak spots or other missing
links in the protective chain.
13. || Adequacy of maintenance Adherence to the guidelines given by the manual of
manufacturer or departmental / renowned standards
14. || Adherence to the operating procedures as given || Adherence to the guidelines given by the operating
by the manufacturer manual of manufacturer or departmental / renowned
standards
15. || Presence of various ageing factors and its impact | Presence of Thermal, Mechanical, Electrical, Physical
on the life span of equipment and Environmental ageing as revealed by various tests,
residual life determination
16. || Condition of monitoring Devices Its present level, are they working properly

The forthcoming articles will deal with these indicators one by one

Till then, kindly stay tuned.

(To be continued...)

V. Sankaranarayanan, B.E., FIE,
E,g Former Addl. Chief Engineer/TNEB

E-mail : vsn_4617@rediffmail.com
Mobile: 98402 0770?y
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4 TRINA SOLAR TO OPEN SOLAR PV MODULE )
MANUFACTURING HUB IN INDIA

Chinese solar photovoltaic module manufacturers are facing anti-dumping investigations from almost all major
solar power markets from Australiato the US. As aresult, many manufacturers are looking for alternatives that
would allow them to escape possible anti-dumping duties.

.!.ﬂ-—- 8
. e — ==

1
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Encouraged by the“*Make InIndia” campaign launched by Indian Prime Minister NarendraM odi, Trina Solar has
announced plansto set up solar PV module production facilitiesin India. CEO Zhiguo Zhu announced hiscompany’s
plans at the World Economic Forum held in New Delhi recently.

With aclear aim to escape anti-dumping duties and shed its China-centric image, Zhu stated that the company
wants to have at least 20-30% of the total module production coming from outside China. So what better market
than India? The Indian government has announced plansto set up 100 GW of solar power capacity over the next
five years, a target more than double the target set by China between 2011 and 2015.

Zhu expressed cautious optimism about the “Make In India’ campaign. He urged the Indian government to make
regulations simpler and clearer so that more international companies can be attracted. If the company finds the
business environment conducive, it would significantly increase itsinvestment in Indiaand even perhaps export
modules manufactured in India.

TrinaSolar isalready afairly popular brand amongst India’ s solar PV project developers. Of the 2.7 GW of solar
power capacity operational in India, the company has supplied modules for 280 MW capacity.

It is notable that only weeks ago the Indian government announced its decision not to implement anti-dumping
duties on imported solar PV modules. It would instead promote the use of domestic solar PV modules by setting
up large projects through government-owned companies.

Sometimes outer beauty, no matter how abundant, cannon mask the ugliness you try to hide inside.
Get to know someone before you decide they truly are beautiful.
\ - ASH SWEENEY www.wisdomquotesandstories.com/
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4 NEXT FUTURE TRANSPORTATION SYSTEM )

Part masstransit, part personal mobility,
the Next Future Transportation system
is designed to act as an efficient,
coordinated network that shuttlesfolks
from door to door. Still in the early
concept stages, the design features a
series of modular, self-driving electric
podsthat pick passengers up on demand
and link together in bus-like form on
the journey to get each of them from
point A to B as efficiently as possible.
Italian industrial designer and Next
Future Transportation Inc. founder
TommasoGecchelin imagines our
transportation future combining the best
attributes of current transportation
methods while trimming some fat. He
envisions a set of self-driving modules
that operate on existing roadways.
Unlike current public transportation
systems, there are no defined routes,
and users order up transportation at the
touch of a mobile app. Each module
measures 8.8 feet (2.7 m) in length and
holds up to 10 people (six seats plus
standing room for four). Because the
Next Future system relies on existing
roadways, it avoids the need for any
added physical infrastructure, such as
rails. Instead, itsinfrastructureis purely
virtual, consisting of an advanced,
cloud-based routing system that not
only drivesthe autonomous pods to and
fro but also coordinates all podsinthe
system, both private and public, linking
swarms together wherever possible to
cut traffic, optimize occupancy and
ensure the most energy-efficient
performance.

The modules attach and detach while
in motion, and the automatic doors
connect the interiors so that passengers
can move freely between pods, much
like they’d move from car to car on a
train. Not only isthisinterior mobility

and go your separate way.

I

useful for getting up and stretching or accessing amenities on other modules, but it’s a necessary part of theride
—whenit’stime for you to split off from the greater train toward your destination, you exit to a separate module

Unlike a bus or train, which runs the same route no matter how few people are on it, the Next system sends
individual modules where they’ re needed and links them in high-traffic areas. Gecchelin even imagines passengers
ordering up service pods, such as bathrooms, restaurants or shops, which would automatically |ocate and join the
existing vehicle, allowing said passenger to access needed services without stopping.

Inahypothetical travel scenario, you order a Next module with your smartphone app. It picks you up at home and
(ol Isthrough your neighbourhood to the main thoroughfare, whereit links up with amulti-moduletrain. If you’ re/

Electrical Installation Engineer - Newsletter - Mar 2016
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/goi ng along distance, you sit back and enjoy theride,
maybe order up a restaurant or bar module. If you
have arelatively short journey, an empty pod joins up
with the train and the app prompts you to move to
this pod, which splits off and drops you at your
destination.

Does all that sound a little out there? As we said
from the get-go, it is still just an early concept. The
design appears to be more than just one designer’s
wild flight of fancy, though; Gecchelin has
incorporated Next Futurein Silicon Valley and taken
on a CEO and advisory board. The first Next design
cameout in 2012, and thisyear the company revealed
version 3.0. It plansto work on prototypeswith hopes
of launching aviable system by 2020.

We won’'t be holding our breath waiting for Next
systems to start revolutionizing cities within the
decade, but the design does spark an interesting
conversation about future mobility systems. It's
alittle hard to imagine boxy pods zipping and swarming in all directions around the city grid while fighting through
existing car traffic, but we do like how the design combines elements of personalized, point-to-point transportation,
car sharing, and efficient, gridlock-reducing mobility. That’sall on paper, of course, but it’san interesting alternative
compared to more established paradigms: self-driving personal automobiles, existing public transportation options,
“last mile” personal mobility devices, etc.

Since this concept is still so young, wewon't get into all the claimed advantages and statistics, but you can learn
more about those projected benefits on Next's website. It has a few infographics showing how the system could
benefit various user groups.

Thevideo below provides aquick ook at the Next v3.0 in action, offering a nice visualization of how the system
would work from the user’s perspective. Take alook and let us know what you think: intriguing vision for future

mobility or problem-riddled non-starter?
\_ Source: Next Future /

" NEW FRENCH SOLAR FARM, EUROPE’S BIGGEST, )
CHEAPER THAN NEW NUCLEAR

French energy group Neoen on Tuesday inaugurated a 300 megawatt (MW) solar farm, Europe’s biggest,
which will produce power at a price below that of new nuclear plants. Built on a 250-hectare site south of
Bordeaux, the plant will provide power for 300,000 people and cost 360 million euros. It will sell power at 105
euros per megawatt-hour (MWh) for 20 years, well below the cost of power from new nuclear power reactors.

“Wewill deliver power at an extremely competitive price, similar to wind power, and at any rate cheaper than the
cost of power from new nuclear plants,” Neoen Chief Executive Xavier Barbaro told reporters on Tuesday.

French state-controlled utility EDF plansto build two nuclear reactorsin Hinkley Point, Britain, which will produce
power at a government-guaranteed price of 92.5 pounds per MWH, or about 130 euros. EDF’s existing French
nuclear reactors, mostly built in the 1970s and 1980s, produce power at a cost of around 55 euros per MWh.
Barbaro said the facility’s solar panels are not oriented toward the south, but on an east-west axis, which allows
them to produce three to four times more power for the same surface area.

The east-west orientation also allows the panels to produce more power early in the morning and late in the
afternoon, which corresponds more closely to French power demand patterns. The Neoen plant’s 300 MW peak
capacity isabout onethird of anuclear plant, but asolar panel’s*” capacity factor” - the amount of timeit actually
produces power - is around 10 to 25 percent, compared to up to 90 percent for nuclear plants.

Barbaro said Neoen’s Bordeaux solar plant shows that solar photovoltaic can be highly economical in terms of
geographical footprint. He also said while the solar panels are Chinese made, they make up only a minority part
of theinvestment and that the main costs are related to construction, engineering, cabling and electrical equipment,
for which there are many competitive French suppliers.

@eoen has said it aimsto install 1,000 MW of capacity by 2017, about half in France. Courtesy: REUTERS
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4 BYD OUTS WORLD’S LARGEST BATTERY )
ELECTRIC VEHICLE

When we think of electric vehicles, we generally think of conveyances down the lower on of the size spectrum,
like cars, bikes and maybe even skateboards. But at this year’s American Public Transportation Association
(APTA) Expo in Houston, BY D Motors took things in the other direction with the premiere of what it claimsis
the world’s largest battery electric vehicle — the Lancaster eBus.

Billed as America's first electric articulated bus, the Lancaster eBus is hamed after the California city where it
was designed and built after over two years of development. From the outside, the 60-ft (18.2-m), articulated,
battery-electric vehicle lookslike any other bendy bus, but it hides some advanced electric drive technology. This
includes in-wheel motors that can handle gradients of up to 21 percent and make it suitable for hilly urban areas,
and give it arange of over 179 mi (288 km) with aload of 120 passengers.

Based in Pingshan, China, BY D specializesin batteries rather than buses, so the company’s philosophy has been
to build the bus around the battery rather than select the battery for the bus. The Lancaster eBus uses BYD's
iron phosphate batteries also found in its cars and non-articulated buses. The company says these carry enough
charge to complete a full day’s work without needing a top up, meaning the bus can be charged exclusively at
night, when rates are lower.

Besides strategic charging, BY D says that the Lancaster’s battery can be recharged 10,000 times and still retain
a 70 percent charge. This translates as a 25-year lifespan, which is greater than that of the buses that use it.

In addition, BY D claims that the Lancaster’s batteries can withstand fire, impact, punctures, and crushing to a
very high degree, and that the Lancaster is a good bus to have around in a disaster. This is because one bus can
recharge another, and the Lancaster can also feed power to the grid or a building in an emergency.

“BYD’s mission is to create safer and more environmentally-friendly battery technologies,” says BY D Motors
Fleet Sales Vice President, Brendan Riley. “This has resulted in the BY D iron-phosphate battery; a fire-safe,
completely recyclable, and incredibly long-cycle technology — the foundation of BYD’s electric buses. These
buses run entirely off battery power lasting up to 24 hours on asingle charge, with single off-peak charging time
of two to four hours. No additional generation capacity isneeded to be built to charge our buses at night since the
gridisonly 40 percent utilized.”

BYD also took the opportunity to unveil its 40-ft (12.2-m), battery-electric Transit bus built for the Antelope
Valley Transit Authority, which drove 1,500 mi (2,414 km) from Los Angeles to Houston with zero emissions at
250 mi (402 km) per charge, and covering 750 mi (1,207 km) in 24 hours for an electricity cost of US$200.

\ Source: BYD/
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[ SOGA 180-880W LED STADIUM LIGHT REPLACES )
UP TO 2000W HPS OR MH LAMPS

After long term assessment, research and
development, SOGA has finally released its
|atest creative and powerful LED stadium light,
whichisnamed Multifunction Series LED flood
light with 110 Im/W luminous efficiency.
Engineers equipped it with imported LM-80
tested LEDs, a quality driver with 7 year
warranty, finlike heatsink with copper pipes,
and premium LED lens.

Various 180W, 210w, 320W, 440W, 650W and
880W system powers allow the LED stadium
light to be used in different applications, such
as sports field, outer wall of shopping mall,
parks, plaza, intersection, airport, seaport, etc.
Asweknow, normal LED flood lights emitting
very short beams of light result in bad lighting
uniformity on sports fields, but SOGA’s LED stadium light uses a special LED lens and illuminates at very long
distance.

Features:

Optional rated power including 180w, 210w, 320W, 440W, 650W and 880W

110 Im/W with optional dimming solution including DALI, 0-10Vdc, PWM signal

Imported LED, LM-80 tested (L70@85 deg. life expectancy = 100,000 hours)

High quality driver with surge protection device, 7 years warranty

Optional beam angleincluding 10, 30, 60, 85* 135 degree

Finlike heatsink with heat pipesimproves heat dissipation and working life

50% to 60% energy saving than metal halide and high pressure sodium

Anticorrosive finish, IP67, 5 years warranty

SOGA Electronics Limited was established in Shenzhen, China. SOGA has been dedicated to manufacturing and
supplying excellent LED lighting productsto its esteemed customersall over theworld. In 2012, SOGA established
acooperative relationship with aprofessional engineering team, devoted to combining advanced design ideas and
the preponderant production costs, offering a new LED business concept — Reliable quality but competitive

\price! )
 ENERGY STORAGE INCLUDED IN MAJOR INDIAN )
PV TENDER

Energy storage is to be included in India’s state-run solar energy tenders for the first time under plans to help
smoother integration of renewables into the grid.

The Solar Energy Corporation of India (SECI), a state-owned entity helping to drive the India’s National Solar
Mission (NSM), will float atender for PV capacity within the 750MW Ananthapurama Solar Park in the Kadapa
district of Andhra Pradesh including energy storage capacity, a SECI spokesman has confirmed to PV Tech.

The spokesman said the project is still in a*nascent state” so he was unable to provide detail on the capacity or
duration of battery energy storage being tendered, and said it would not apply to all 750MW of solar within the
park.

However, areport from Indian news outlet Economic Times said that every bidder for solar capacity in the park
in this tender will have to include a small storage system beside its PV plant, coming to a combined total of
100MW storage capacity.

Many industry commentators see grid stability as a major potential bottleneck for Indian PV in the coming
years. While energy storage can offer beneficial servicessuch as grid-balancing, theinstallation of energy storage
\at this stage is likely to drive up the electricity tariffs. )

VVVVYVVYVYYYVY
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(Last month, one of India's largest solar developers ACME Cleantech Solutions said it believed that its strong\
track record in PV installations would set it in good stead to pioneer solar-plus-energy storage solutions across
the country, in what it claimsis an opportune moment to start pilot projects.

At the time, Samir Sharan, chief executive of the ACME group said combining solar and its lithium-ion energy
storage systems would help his company to deliver significantly cheaper costs of electricity, however, the prices
would vary from state to state within India.

However, Sharan said the Indian storage market is evolving and has along way to go before it matures and can
offer theright opportunities.

Also last month, ajoint statement on economic and social cooperation between the governments of India and
France has noted “the important role of energy storage to promote renewable energies’, as part of French
president Francois Hollande's three-day visit to India.

In related news, this week Indian energy minister Piyush Goyal announced that the Central government has
completed el ectrification work in nearly one-third of India’s 18,452 unel ectrified villages since the NDA government
came to power. The government aimsto provide power to all 18,452 villagesby 1 May 2018 as part of its plan to
\bl’i ng power to all. Courtesy: Energy Storage News/

4 LUMIR C )

LED lighting has widespread appeal due
to energy-efficient output and low cost of
manufacturing. Companies are now adding
features such as sensors, wireless
connectivity, adjustable color, or even built-
in speakersinto the mix, but thisLED lamp
takes a different approach by removing a
critical component.

The Lumir C is designed without any
external power supply, instead operating
off of a single candle. When severe
weather knocks down power grids, it can
serve as a reminder of how some
developing countries still don’t have the
luxury of electricity. Candlesand kerosene
lamps are commonly used in such places,
with the latter known to be hazardous and
poor for human health. The Lumir C LED
lamp joinsthelikes of Gravity Light and SALt lamp as an eco-friendly alternative, illuminating without the need
of sun, batteries, or electricity. The Lumir C is designed to light up its LEDs through the heat energy of a small
candle — an application of the thermoelectric effect we've seen in similar products such as the Power Pot and
Lumen flashlight. The difference in temperature is what creates the electric voltage, which can be harnessed
without any moving parts. A candle alone is capable of outputting about 15 Im. By covering it with a Lumir C,
users can enjoy up to another 15 or 60 Im, depending on which lamp styleis chosen.

Sized like awater bottle that vaguely resembles alighthouse, the Lumir C'sdesign is simple, portable, and has a
definite touch of style. Feet at the base of the lamp are spaced for proper air flow to support combustion. A
transparent body shields flames from breezes while allowing light to pass through. Right above where the candle
sitsisaheatsink that captures radiated heat, which is then turned into power for the LEDs by the thermoelectric
module.

There are two styles. The “mood” style lamp has a foursome of 0.2 W LEDs under a soft diffuser at the top that
are capable of up to 15 Im of arealighting. The“spot” style lamp featuresasingle, 1 W, direction-adjustable LED
that can emit up to 60 Im of brightness. The Lumir C lampslight up shortly after having a candle placed underneath.
Those looking to create more of arelaxing atmosphere can opt for scented tealights, while the citronellakind can
help keep areas a little more bug-free.

The company has successfully created working prototypes and attained KC, FCC, CE, and RoHS certificatesfor
the Lumir C. If the product manufacturing goes according to the plan, backers can expect shipments to start
Qometi methisJuly. Source: Lumir Light/
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(" US ELECTRICITY COULD BE POWERED MOSTLY )
BY THE SUN AND WIND BY 2030

The United States could

slash greenhouse gas | |J S. energy consumption by energy source, 2014
emissions from power

production by up to 78
percent below 1990 Total = 98.3 quadrillion Btu Total = 9.6 quadrillion Btu

levels within 15 years Solar 4%
while meeting increased — Gecthermal 2%
demand, according to a —Wind 18%

new study by NOAA
and University of
Colorado Boulder
researchers.

The study used a
sophisticated
mathematical model to
evaluate future cost,
demand, generation and
transmission scenarios.
It found that with

Biomass waste 5%

Biofuels 22% Biomass
50%
Wood 23%

Hydroslectric 26%

improvem ents in Note: Sum of components may not equal 100% as a result of independent
transmission rounding.

'nf_raStrUCture’ weather- Source: U.S. Energy Information Administration, Monthly Energy Review, Table 1.3 57y
driven renewable and 10.1 (March 2015), preliminary data cla

resources could supply
most of the nation’s electricity at costs similar to today’s. “Our research shows a transition to a reliable,
low-carbon, electrical generation and transmission system can be accomplished with commercially available
technology and within 15 years,” said Alexander MacDonald, co-lead author and recently retired director of
NOAA'’s Earth System Research Laboratory (ESRL) in Boulder.

The paper is published online today in the journal Nature Climate Change.

Although improvements in wind and solar generation have continued to ratchet down the cost of producing
renewabl e energy, these energy resources are inherently intermittent. Asaresult, utilities have invested in surplus
generation capacity to back up renewable energy generation with natural gas-fired generators and other
reserves.”In the future, they may not need to,” said co-lead author Christopher Clack, a physicist and
mathematician with the Cooperative I nstitute for Research in Environmental Sciences at the University of Colorado
Boulder.

Since the sun is shining or winds are blowing somewhere across the United States all of the time, MacDonald
theorized that the key to resolving the dilemma of intermittent renewable generation might be to scale up the
renewable energy generation system to match the scale of weather systems. So MacDonald, who has studied
weather and worked to improve forecasts for more than 40 years, assembled a team of four other NOAA
scientiststo explore the idea. Using NOAA's high-resolution meteorological data, they built amodel to evaluate
the cost of integrating different sources of electricity into anational energy system. The model estimates renewable
resource potential, energy demand, emissions of carbon dioxide (CO,) and the costs of expanding and operating
electricity generation and transmission systems to meet future needs. The model allowed researchersto evaluate
the affordability, reliability, and greenhouse gas emissions of various energy mixes, including coal. It showed that
low-cost and low-emissions are not mutually exclusive. “The model relentlessly seeks the lowest-cost energy,
whatever constraints are applied,” Clack said. “And it always installs more renewable energy on the grid than
exists today.”

Even in a scenario where renewabl e energy costs more than experts predict, the model produced a system that
cuts CO, emissions 33 percent below 1990 levels by 2030, and delivered electricity at about 8.6 cents per
kilowatt hour. By comparison, electricity cost 9.4 cents per kWh in 2012.

If renewable energy costs were lower and natural gas costs higher, as is expected in the future, the modeled
\system sliced CO, emissions by 78 percent from 1990 levels and delivered electricity at 10 cents per KWh. The/
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@ear 1990 is a standard scientific benchmark for greenhouse gas analysis. A scenario that included coal yielded\
lower cost (8.5 cents per kWh), but the highest emissions.

At the recent Paris climate summit, the United States pledged to cut greenhouse emissions from all sectorsup to
28 percent below 2005 levels by 2025. The new paper suggests the United States could cut total CO, emissions
31 percent below 2005 levels by 2030 by making changes only within the el ectric sector, even though the el ectrical
sector represents just 38 percent of the national CO, budget. These changes would include rapidly expanding
renewabl e energy generation and improving transmission infrastructure.

Inidentifying low-cost solutions, researchers enabled the model to build and pay for transmission infrastructure
improvements—specifically a new, high-voltage direct-current transmission grid (HVDC) to supplement the
current electrical grid. HVDC lines, which arein use around the world, reduce energy losses during long-distance
transmission. The model did choose to use those lines extensively, and the study found that investing in efficient,
|ong-distance transmission was key to keeping costs low.

MacDonald compared the idea of aHVDC grid with the interstate highway system which transformed the U.S.
economy in the 1950s. “With an ‘interstate for electrons’, renewabl e energy could be delivered anywhere in the
country while emissions plummet,” he said. “An HVDC grid would create anational electricity market in which
all types of generation, including low-carbon sources, compete on a cost basis. The surprise was how dominant
wind and solar could be.”

\The new model is drawing interest from other expertsin the field. )

" WORLD’'S FIRST SOLAR CYCLE LANE OPENING )
IN THE NETHERLANDS

The bike path that connects the Amsterdam
suburbs of Krommenie and Wormerveer is
popular with both school children and
commuters: around 2,000 cyclists ride its
two lanes on an average day. But next week
Krommenie's cycle path promises to
become even more useful: on 12 November
a 70-metre stretch will become the world's
first public road with embedded solar
panels.

Costing around €3m (£2.4m) and funded
mostly by the local authority, the road is
made up of rows of crystalline silicon solar
cells, encased within concrete and covered
with a translucent layer of tempered glass.
A non-adhesive finish and a dlight tilt are
meant to help the rain wash off dirt and thus keep the surface clean, guaranteeing maximum exposure to sunlight.

Since the path cannot be adjusted to the position of the sun, the panels produce roughly 30% less energy than
those fixed on to roofs. Nonetheless, when the path is extended to 100 metres in 20186, its creators hope that it
will produce enough energy to power three households. The Netherlands' TNO research institute, which devel oped
the concept behind the solar bicycle path, think the potential of their idea doesn’t stop there. Sten de Wit of the
institute told the Guardian that up to 20% of the Netherlands’ 140,000km of road could potentially be adapted,
helping to power anything from traffic lights to electric cars. Tests have seen the solar panel units successfully
carry the weight of heavy vehicles such as tractors.

While Krommenie will become the first community in the world with a publicly accessible stretch of solar road,
theidea of using existing road infrastructure to harvest solar energy is gaining momentum across the globe. Two
US engineers, Idaho couple Julie and Scott Brusaw, have been devel oping solar panelling unitsfor road use since
2006. In 2009, their company Solar Roadways received a contract from America's Federal Highway Administration
to build a prototype.

In March thisyear, the Brusaws replaced their own parking lot with solar-panelled units, and thanks to a popular
viral video, they have raised $2.2m (£1.4m) to put their design into production. If all the roads in the US were
converted to solar roadways, the Solar Roadways website claims, the country would generate three times as
\much energy as it currently uses and cut greenhouse gases by 75%. J
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ELECRAMA 2016

The World’s largest Transmission and Distribution Exhibition was a power packed event
which was held at BIEC, Bengaluru from 13" - | 7" February 2016.

The 5 days International Exhibition was inaugurated by Shri PIYUSH GOYAL,
Hon'ble Union Minister of State (IC) for Power, Coal, New & Renewable Energy, Govt. of India.

Key quotes from the speech of Minister Shri PIYUSH GOYAL

| must place on record that the entire industry has come up here in ELECRAMA
to support Hon'ble Prime Minister Modi's vision of providing 24X7 electricity to all and
| must say that this dream cannot be fulfilled without the support of all of you.

| have attended many conferences but have never seen the level of enthusiasm
that the members, officials and the participants have displayed here.This is truly amazing.|
compliment each one of you who has come fromall over the world.

Our government's vision is to Make in India and make the best of class products

which will benefit the world.We want ELECRAMA to be the front runner in mapping the

growth of the industry. | urge all of you to make products and aspire to become best in
the world.|f India as a whole decides to become best in the world, | assure you that within
24 months every electrical component of the electrical equipment industry will be made
in India.

The world is at a challenging position as growth is not happening. Many countries
have great technology but they do not have the capacity to execute it so they are moving
towards China.This is the time to show the world that this is the place to do business.
India is making rapid strides to becoming an investor friendly country.We have been
ranked |2th in the world in terms of ease of doing business.VVe have asked all the states
to draw a framework to ensure that electricity should be available anywhere and
everywhere in the country.We have a target of selling 10 crore LED bulbs till 3 Ist march
2016.

The message of our government is very clear
WE WILL NOT COMPROMISE ON QUALITY.

On |5th August our PM promised to electrify the remaining villages within 1000 days
BUT MY OFFICIALS HAVE PROMISED TO MAKE THIS POSSIBLE WITHIN 730 DAYS.

\ ' !
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ELECRAMA-2016

THE WORLD ELECTRICITY FORUM™

Shri SUNIL MISRA, Shri SANJEEV SARDANA, Shri BABU BABEL,
Shri PIYUSH GOYAL, Shri D K SHIVAKUMAR, Shri AADITYA DHOOT

Shri PIYUSH GOYAL,
Hon'ble Union Minister of State (IC)
for Power, Coal, New & Renewable
Energy, Govt. of India.

Shri PIYUSH GOYAL,
Hon'ble Union Minister of State (IC) for Power,
Coal, New & Renewable Energy, Govt. of India

and others
LIGHTING THE KUTHUYVILAKKU

o
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PRODUCT OF THE MONTH

FLIR CM174

Imaging 600A AC/DC Clamp Meter with IGM ™
The FLIR CM 174 Imaging 600A AC/DC Clamp Meter with IGM isthe first
clamp meter equipped with abuilt-in thermal imager that can quickly lead you
to problems you can’t see with a standard clamp meter. Featuring Infrared
Guided Measurement (IGM) technology, the CM 174 visually guides you to
the precise location of a potential electrical problem, identifying dangerous
and unknown problem areas safely. Confirm your findings with accurate
amperage and voltage measurements, and center-point temperature readings.
The narrow jaw enables greater accessibility, and its compact form-factor
fits easily into your back pocket — so you can have thermal imaging at your
fingertips everywhere you go. The FLIR CM 174 will quickly become your
primary electrical troubleshooting tool.
Find problems faster with IGM.
Visually identify electrical issues with the first thermal imaging clamp
meter

» Conquer cluttered wires and cables—1GM can quickly guideyou in the
right direction
All-in-onetool —carry just one device and always have accessto thermal
imaging
Work safely — scan a panel or cabinet for hazards using IGM without
direct contact
Confirm your findings.
Verify problems, check load, and validate hot spots

» Center-point temperature to confirm hot spot

» Amperage and voltage measurements to check the load

» Laser and crosshair pinpoint the location of the problem found in thermal

image

Solve complex electrical issues.

>

>

Design and functionality vital to professionals
» Narrow jaw and built-in worklights help you access difficult locations with lighting i ssues
» Advanced electrical features: True RMS, LoZ, VFD Mode, Inrush, Smart Diode with Disable
» Expandable to 3000 Amps AC with FLIR flex accessories

Specifications

FLIR CM174: Imaging Clamp Meter
Imaging Detector

FLIR Lepton® microbolometer

Thermal Image Resolution 4800 pixels (60 x 80)
Field of View (V x H) 38.6° x 50.0°

Color Palettes Iron, Rainbow, Grayscale
Image Frame Rate 9Hz

Temperature Measurement

Center point of thermal image

Temperature Range

-25°C to 150°C (-13°F to 302°F)

Temperature Distance to Spot Ratio 30:1
Temperature Accuracy + 3°C (5.4°F) or £3% of rdg
Spectral Response 81to 14um

Temperature Targeting

Class 1 Laser Pointer and Crosshair on display

Emissivity Settings

-

4 Presets with Custom Adjustment
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4 Electrical Measurements Range Basic Accuracy )

AC/DC Voltage 1000V +1.0%

VFD AC Voltage 1000V +1.0%

LoZ Mode AC Voltage 1000V +1.0%

LoZ Mode DC Voltage 1000V +1.0%

DC Current 600.0A +2.0%

AC Current 600.0A +2.0%

VFD AC Current 600.0A +2.0%

Inrush AC Current 600.0A +3.0%

Inrush AC Current Threshold Min 0.5AIntegration Time 100ms

Frequency 60.00kHz +0.1%

Resistance 6000Q2 +1.0%

Continuity 600.0Q +1.0%

Capacitance 1000uF +1.0%

Diode 1.5V +1.5%

General information

Display 6000 Count 2.0" (50mm) Color TFT

Jaw Opening 1.38" (35mm), 1250M CM

Category Rating CAT 1V-600V, CAT 111-1000V

Certifications UL, CE

Battery Type 4 x AAA

Warranty 10 Years on Product and Detector*

Includes Clamp Meter, 4 x AAA Batteries, Premium
Silicone Test Leads, Quick Start, User Manual
(CD), Extended Warranty Registration Card

or more informations contact Flir Systems India Ltd., Website: www.flir.com/CM 174 )

TERI'S SOLAR LIGHTING LABORATORY WORKS )
TOWARDS FINDING HIGH QUALITY, RELIABLE, AND
COST EFFECTIVE SOLUTIONS FOR SOLAR LIGHTING

TERI’'s Solar Lighting Laboratory is supported (SLL) by the Ministry of New and Renewable Energy (MNRE)
Government of Indiaand currently following all the quality procedureswhich are compiled to National Accreditation
Board for Laboratories (NABL).The sophisticated equipment and test setup that is used for testing lighting
productsin the laboratory are calibrated by National Physical Laboratory (NPL) or NABL accredited calibration
laboratories. TERI's Solar Lighting Laboratory is also one of the unique laboratories in India to adhere to the
International Electrotechnical Commission (IEC) standardsfor the testing of solar lighting systems (SLS) and the
first laboratory in India which has got the recognition under the Lighting Global programme of International
Finance Corporation (IFC).

SLL has tested more than 120 models of solar lighting systems including solar lanterns, solar home lighting
systems, solar task lights and multi-purpose solar lights. SLL has also collaboration with more than 10 industry
partners and research organizations for devel oping cost effective solar lighting systems.

Currently, TERI's Solar Lighting Laboratory is located in the TERI University campus in VasantKunj, New
Delhi. The lab therefore also caters to the student community and has a regular inflow of undergraduate and
\postgraduate students who are pursuing research on solar lighting technologies. J

N /T
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4 SIMWH OF STORAGE IN ONTARIO TO GET h
LECLANCHE BATTERY SYSTEMS

Swiss manufacturer Leclanché
will supply battery storage
systems to a 13MW capacity
storage project with 53MWh of
storage duration in Ontario to
be used for voltage control and
in providing reactive power
support to the grid.

Greensmith, acompl ete storage
system provider which has
specialised in software and
integration services, will provide
software to the project through
its GEMS control platform

software. Investors in
Greensmith include German
utility E.On.

A new company, Hecate
Canada Storage Il is acting as
project developer and selected
Leclanché for the 53MWh,
which LeClanche said would be
spread across several locations.
The battery system provider will work with Deltro Energy, which is acting as procurer, designer and constructor
on the project, including overseeing connection to high voltage grids, while Deltro selected Greensmith during
that process. The ancillary services project is part of a procurement by Ontario’s Independent Electricity System
Operator (IESO), which reached itstarget of awarding contractsto 50MW of energy storage systemsin November
last year. The 50MW was awarded in two phases.

The storage systems deployed by IESO will have several purposes. In the instance of the Leclanché/Deltro
facilities, they will cover six ancillary services agreements with the IESO, to provide fast-acting response to
voltage control and reactive power. Ontario’srising levels of renewable energy contributing variable sources to
the high voltage grid is driving this forward, L eclanché said.

Other storage systemsin the region are being expected to allow the cost of transmission and distribution upgrades
to be deferred, others still will provide reliable backup power and provide arbitrage services, shifting electricity
|oads to maximize favourable economic conditions to counter peaks.

In November 2014, when awarding atranche of contracts, Ontario’s minister for energy Bob Chiarelli described
storage technology as “ one of the most innovative and exciting aspects of our energy policy.”

“It will help strengthen our system and improve service to electricity consumers,” the minister said.

The project has seen a variety of technologies deployed, including batteries, compressed air storage and flow

\batteri €s. )
4 N\

5420 Gamg wwFHded 20 uigb gGflweer
HaigsHuLar  gnigwl ST afBa6rt

5420 Gasmg wHULNed 20,000 Fflweell wWeaFsHUL @ dnigw STAHIFL  afGoHeT S (HeoubBHTer Liewf
Semeniuienear LWeITefeehsh @& (PHEVMIDFFT  6ULPRISI 6T,

GuepyT Fsefled 05420 Gamy wWHIT 1960 FGflweel WaIFEHULT gnigwl STaISIFL aihHeT S (B H L &6ar
B WPWHBEL LTS Glgnd Bmid e aiBseafed audlé@n 20 SuiFh &BLURISEHSHE $H6UT (h.2 L F&HI
10 suuiig pgusalyer gflweel WaigFsHujLar gnguwl sTATHIFL afGEH6T S HouSBES LW &6 6wl Hem6r
QUPRIGHIMNSH HIOUDHD MAUSHGLD DIHL WTETIONS (PHEVEHIDFFT 2 LwleTTellS@Ehd @ Liewi £LenetHenerT 6lULPmIGS 6.
\ Courtesy: g @bl 02,02‘2016/
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4 ENERGY CONSERVATION THROUGH

ENERGY EFFICIENCY — 12

Electrical Losses - Magnetization L osses

Magnetic losses (also known as iron losses or core losses) are an area of growing interest in fields such as
advanced electric machines and transformers. Traditionally, losses have been specified and calculated using
empirical loss curves provided by manufacturers, which specify the power | oss per unit mass at a given frequency
as afunction of the maximum magnetic flux density. There are also other factors which determine the quantum
of total Magnetization Losses which will all be discussed with regard to AC Motorsin this part.

After the Electrical Energy is transmitted and distributed and as it reaches the final use point, AC Induction
Motorsform abulk of Electrical Energy use. Electricity can be put to ‘ Productive Use’, beit Industrial Production,
Agricultural Irrigation and Processes or Commercial and Domestic Comforts, only through conversion of Electrical
Energy to Mechanical Energy by Electric Motors.

. Working machines .
Substgntlal treatment Energetic treatment Control
Altering a material's of material flow, pressure,
property (consistency, location
try... .
geometry...) Material
/ state
Processing Conveying, dosing, pressure
apparatus changing apparatus
) / \. . Material L \
well defined indefinite type ) liquid gaseous
shape shape P solid (mixed) (mixed)
Machinery Plant Conveying Pumps Fans and
equipment means compressors
- cutting machine tool - mixers, stirrers - hoists and - positive - fans
- forming machine tool - centrifuges cranes displacement - blowers
- rolling mills - extruders - roller conveyors pumps - compressors
- printing, textile, wood, - autoclaves - belt conveyors - kinetic pumps - air conditioning
paper machines - crushers - elevators
- robots - mills - excavators
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/Examples of Uses of Motors in all places and uses )

A broad analysis of quantum and role of Magnetization
L osses, based on Indian ‘ End Use’ consumption of about Stray
700 Billion Units of Electricity (based on provisional
2015 figures), are worked out below. Almost 80% of
the total Electricity can be assumed to be consumed
through Electric Motors, out of which almost 98% of
the Motorsare AC Squirrel Cage Induction Motors. In
the process of conversion of Electrical Energy to
Mechanical Energy, the AC Motorsincur various|osses
including Iron or Core Losses and an approximate
Break Up of Losses are given in the Diagram that Rotor Copper -
follows.

It isto be noted that the Break Up given represent Values and Percentages pertaining to “Full Load” running of
Motors. The Motors are generally selected in such away that they will be working in the LOAD range of about
60 to 80% whichisideal. A study in the actual Industrial working conditions, the L oads could range from about
50% to 100% and there could also be applications like Compressors etc, where the Motorswill have Loading and
Un Loading Cycles with loading period ranges of about 30 to 60%.

A Typical Compressor Motor Loading Un Loading Cycleis shown below:

Friction &
Windage losses

Stator Copper losses

Stray Load Loss 10%
Typical motor losses

Friction & Windage Losses 5%

Core Loss 20%

Losses 10%

Rotor Loss 25%

Motor Efficiency 90%

Stator Loss 40%

.
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100%

Traditional
Load- unload- 50%
Regulation

0%

time

It is also interesting to note that at present times, Induction Motors are manufactured with the IMPORTANT
FEATURE of CONSTANT EFFICIENCY in the Load Range of 50 to 100%, as shown in a representative
diagram below.
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Taking into consideration the various Factors and Dimensions discussed above, for the purpose of abroad estimate
of quantum and role of Magnetization losses in the whole scene of Electrical losses, it may be alright to assume
that the Motors work at about 50% L oad on an overall average. Before entering into the exercise of estimation,

it may also be interesting to review the actual “Name Plate” Details and actual “No Load” test details of an
actual (37.0 KW) Motor.

Details from Name Plate: No-load Test
Voltage - 415V Voltage — 414V ; Current — 23A
Full Load Current - 66A No Load Power — 1984W
Full Load power factor - 0.87 Stator resistance at 29 Deg C= 0.39 ohms
Speed - 1465rpm
Rated power - 50HP / 37kW
Name Plate Efficiency = 90%
Delta Connected

It is important to know that the ‘No Load Power’ measured, which almost represents the Energy spent for the

Magnetization process, includes‘Friction and Windage Losses which isalso a part of the * Constant’ Losses, as
also ‘No Load’ I°R losses.

From the details above, Constant Losses can be calculated as below.
Stator copper loss NL = 3 x (23/1.732)2 x 0.39 = 206.31W
\1984 —206.31=1777.69 W = (Iron + F& W L0sses).
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/Input Power for an output of 37 KW = 37/0.9 = 41.1 KW N
(Name Plate KW/ HP Rating actually indicates the Design Output)

Hence Total Losses = 4110 W out of which 1777 W Constant Loss

Input Power for 50% output (Eff same = 90% for this Motor) 18.5/0.9 = 20.55 KW

Total Losses at 50% Load = 2050 W

Constant Losses = 1777 W As a % of total losses = 1777/ 2050 = 86%

Calculations with regard to Magnetisation Losses — All India level

National Per capita consumption 1,010 Units (Provisional 2014-15)

Note: Per Capita Consumption (Gross Electricity Generation + Net Import) / Mid Year Population.
The Generation Estimate for the year 2014 — 15 is about 1200 Billion Units

Assuming aoverall T & D Losses as 40%, about 700 Billion Units reach for ‘Final Use’

Asdiscussed earlier, about 500 Billion Units can be estimated as Power input to Motors of all usesin Agriculture,
Industries, Commercial Establishments and Homes.

Assuming Motor Efficiencies as per calculation shown earlier as 90% (which can be considered as on the higher
side as most of the Population of Motorsin all Sectors of Economy are of much lower ratings than 37 KW with
lower Efficiency levels) about 50 Billion Units are the Total Losses in Motors, in the process of conversion to
Mechanical Power. As we saw earlier, as the Motors are assumed to be operating at about 50% Loads on a
National average, the percentage ‘ Fixed’ losses could be about 80%, that is about 40 Billion Units.

(To be continued)

S. Mahadevan, B.E., F.I.E., M.B.A.,
Consultant,
Energy and Energy Efficiency,

-

Mobile: 98401 55209/

-
/

SUZLON UNVEILS WORLD’S TALLEST HYBRID h

TURBINE IN INDIA

Suzlon Group recently surpassed yet another milestone by expanding the capacity of Asia’slargest wind farm at
Kutch, Gujarat to 1100 MW. With this expansion, Suzlon now generates 1800 MW in Gujarat thus accounting for
20% of Suzlon’stotal pan-Indiacapacity of over 8250 MW. Commemorating thislandmark occasion, the company
unveiled its S97 120m wind turbine.

The S97 120m istheworld’stallest hybrid tower model, designed indigenously to harness the wind energy across
low wind sites. It isinstalled at Jamanwada, Kutch in Gujarat, India, and has successfully generated 1500-plus
kWh in its pilot stage of three months. Speaking on the occasion, Hon. Chief Minister, State of Gujarat,
Smt. Anandiben Patel said, “ The challenge of global warming has given an opportunity, whereby the world is now
looking at clean and renewabl e sources of energy to combat climate change. While the 20th century belonged to
Information Technology (IT), the 21st century will bethat of Environment Technology (ET). Gujarat has championed
the cause of generating power through renewabl e sources and has adopted pioneering technologiesin wind, solar
and other renewable resources. Suzlon has played an integral part in enhancing Gujarat’s renewable energy
portfolio. Suzlon took up the challenge put forth by Shri NarendraM odi of establishing 2,000 MW wind energy in
Gujarat and Suzlon has already delivered 1080 MW in Kutch. We will continue to forge alliances with private
players to harness the full potential of renewable energy in Gujarat.”

Tulsi Tanti, CMD, Suzlon Energy, said, “The S97 120 m hybrid tower, a potential game changer, is the result of
our continued focus to invest in next generation technologies that will provide energy efficient solutions thus
ensuring higher yieldsto our customers. Asthe world iswaking up and implementing measures to combat climate
change, the contribution of wind energy in the energy architecture mix across the world has increased manifold.
Governments are now pivoting their attention on renewables to provide the much needed energy security for
their respective countries.” Sidebar

Suzlon group’s leadership in offshore wind turbine is a testament of the organizations technological prowess. It
continues to drive innovation by focusing the R&D efforts to develop cost efficient and reliable wind turbine
technology. The group has awide range of on-shore and off-shore energy solutions ranging from sub-megawatt
onshore turbines at 600 kilowatts to 6.15 MW offshore turbine. The group is catering to over 2,500 customers
acrossAsia, Australia, Europe, Africa, and North and South America. The S97 120M hub height hybrid tower is
\part of Suzlon’s S9X turbine suite. Source: Suzlon Group /
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4 N
TAMILNADU ELECTRICAL INSTALLATION
ENGINEERS ASSOCIATION ‘A’ GRADE
Our PuBLICATIONS
S| Your
No. Title-Description of the Books contribution
' (Rs.)

Electrical Design of Medium Voltage Bus Bars / Connections / Duct. 300

Guidelines On Electrical Installations For Practicing Contractors (Revised Edition) 300

CEIG - Extra High-High Voltage Electrical Installations-Indian Electricity

Rules Pre-commissioning Tests of Electrical Apparatus And Equipments 200
4 (1) Installation of Captive generator (2) Electricity H.V. & M.V. Installation

Proposals (3) Precautionary Measures to be taken in Design & Installation of

building services including Electrical Services (4) The Indian Standard Specification 110
5 Self Certification Procedure 70
6 1. Allowable Current Density in Bus Bar Installations

2. Electricity-Details on Implementation of renewable Energy Devices

3. Electricity-Electrical Inspectorate service rendered by Inspectorate scale of fees

4. Electricity-Captive Power Plant of Industries and other consent 70
7 1. Electricity Guidance Notes for New, Extension to Existing or

Modification of Electrical Work

2. Indian Electricity Act 1910 & Rules 1956  Statutory Appeal 100
8 Abstract - | Electricity-Policy on Captive Power Generation Plant 60
9 Abstract-I1 Electricity-Electrical Inspectorate Services rendered by

Inspectors-Scale of fees- Revised-Orders-Issued. Energy (B1) Dept. 70
10 | Electricity - Code of Practice of Earthing (1S-3043-1987) 80
11 | T.N. Tax on Consumption or sale of Electricity Act 2003 and Rules made

there under. 100
12 | Guidelines for Installation of Transformer sub-station oil filled equipment etc.

in the Buildings 100
13 | Technical Hand Book on Electrical Information 40
14 | Indian Electricity Act 2003, Indian Electricity Rules 1956 90
15 [ Over Voltage Phenomena in a Power Network — an Overview 110
16 | A Treatise on Power Quality with a Focus on Harmonics 300

N.B. Packing & Forwarding charges Extra
PLEASE NOTE: Outstation members are requested to send the payment by D.D.
only in favour of “TAMILNADU ELECTRICAL INSTALLATION
ENGINEERS ASSOCIATION ‘A’ GRADE”

\o J
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MAHENDRA MOHAN GUPTA | oainik sacran crove | ENTREPRENEUR )

MAHENDRA MOHAN GUPTA
Dainik Jagran Group

R
Jagran

Dainik Jagran, hindi newspaper was
declared by the world association of
newspapers as having the highest
readership in the world.

Founded in the year 1942 - a time when the
freedom struggle of India reached its

crescendo and found expression in the Quit India movement -
Dainik Jagran was launched with the vision of its founder, Puran
Chandra Gupta, to “Create a newspaper that would reflect
the free voice of the people”. This vision was as much a
reflection of the times when it was propounded as it is today -
when Dainik Jagran markets control the political destiny of the
largest democracy in the world.

Mahendra Mohan Guptais the Chairman and Managing Director
of the Company and also holds the position of Managing Editor of
Dainik Jagran. Sanjay Gupta is a whole-time Director and also
holds the position of Editor of Dainik Jagran and CEO of the
Company. What began as asmall step during the freedom struggle,
today translates into one of India’s largest media conglomerates.
The Group hasinterests spanning across Newspapers, M agazines,
Outdoors, BTL Activation, Mobile, Internet, Radio and Education
besides other businesses, all being independently managed by
different family members. The flagship brand Dainik Jagran is
published in 37 editions spread across 11 states covering 50% of
India

It is one of the finest examples of entrepreneurship in India and
more so when the Guptas' extended family consists of 40 family
members - of six brothers - under oneroof. There are 10 brothers
(they don't call themselves cousins) in the third generation.
Managing afamily businessisfar more difficult than managing a
professional company. It is just “music to the ears” when the
Guptas are doing so well financially and socially. They exercise
enormous influence over the Hindi hinterland through Dainik
Jagran, India’s most popular newspaper with 16.37 million
readers (Indian Readership Survey 2012 Q4) and have
acquired Midday and the widely read Nai Duniya. Their ever
expanding Group JagranPrakashan now operates 12 newspapers
and magazinesin 5 languages and has atotal readership of 68.01
million. In IndiaToday’s Power List 2013 High & Mighty, Guptas
are No.31

20 MOST PEACEFUL COUNTRIES IN THE WORLD - 16

BHUTAN

unchanged in international and

domestic conflict inthelast 6 years

with a GPI score of 1.6 out of 5, 1
being really low. Thereport uses 22
indicatorsto measure internal peace,
including number of police per
100,000 people, levels of perceived
criminality, level of organized crime,
and external peace indicators that
include military expenditure as a
percentage of gross domestic
product and nuclear and heavy
weapons capabilities. | personally
think Bhutanese people are peace
loving and they are well cultured.
Plus, Bhutan boasts plenty of
spectacular attractions for

everyone.
According to the 2013 Global Peace Index (GPI), Bhutan is also among (To be continued)
\the 20 most peaceful countries on Earth. The point is, Bhutan has remained Courtesy: Amerikanki )
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SRI AUROBINDO -1

\

Aurobindo, known as Sri Aurobindo, (15 August
1872 — 5 December 1950), born Aurobindo Ghose, was
an Indian nationalist, philosopher, yogi, guru, and poet.
Hejoined the Indian movement for independence from
British rule, for a while became one of its influential
|eaders and then became a spiritual reformer, introducing
hisvisions on human progress and spiritual evolution.

e

Aurobindo studied for the Indian Civil Serviceat King's
College, Cambridge, England. After returning to India
he took up various civil service works under the
maharaja of the princely state of Baroda and began to
involve himself in politics. He was imprisoned by the
British for writing articles against British rulein India.
He was released when no evidence was provided.
During his stay in the jail he had mystical and spiritual
experiences, after which he moved to Pondicherry,
leaving politicsfor spiritual work.

During his stay in Pondicherry, Aurobindo developed a
method of spiritual practice he called Integral Yoga. The
central theme of his vision was the evolution of human
lifeintoalifedivine. Hebelieved in aspiritual realisation
that not only liberated man but transformed his nature,
enabling adivinelife on earth. In 1926, with the help of
his spiritual collaborator, MirraAlfassa (referred to as
“The Mother”), he founded the Sri Aurobindo Ashram.
\He died on 5 December 1950 in Pondicherry.

His main literary works are The Life Divine, which
deals with theoretical aspects of Integral Yoga;
Synthesis of Yoga, which dealswith practical guidance
to Integral Yoga; and Savitri: A Legend and a Symbol,
an epic poem which refers to a passage in the
Mahabharata, where its characters actualise Integral
Yogain their lives. Hisworks also include philosophy,
poetry, translations and commentaries on the Vedas,
Upanishads and the Bhagavad Gita. He was
nominated for the NOBEL PRIZE in Literature in
1943 and for the NOBEL PEACE PRIZE in 1950.

Aurobindo Acroyd Ghose was born in Calcutta (now
Kolkata), Bengal Presidency, Indiaon 15 August 1872.
His father, Krishna Dhun Ghose, was then Assistant
Surgeon of Rangapur in Bengal, and a former member
of the Brahmo Samagj religious reform movement who
had become enamoured with the then-new idea of
evolution while pursuing medical studiesin Britain. His
mother was Swarnalotta Devi, whose father was
Rajnarain Bose, aleading figure in the Samaj. She had
been sent to the more salubrious surroundings of
Calcuttafor Aurobindo’s birth. Aurobindo had two elder
siblings, Benoybhusan and Manmohan, and both a
younger sister, Sarojini, and a younger brother,
Barindrakumar (also referred to as Barin, born
Emmanuel Matthew).

Young Aurobindo was brought up speaking English but
used Hindustani to communi cate with servants. Although
his family were Bengali, his father believed British
culture to be superior to that of his countrymen. He
and his two elder siblings were sent to the English-
speaking Loreto House boarding school in Darjeeling,
in part to improve their language skills and in part to
distance them from their mother, who had devel oped a
mental illness soon after the birth of her first child.
Darjeeling was a centre of British lifein India and the
school was run by Irish nuns, through which the boys
would have been exposed to Christian religious
teachings and symbolism.

England (1879-1893)

Krishna Dhun Ghose wanted his sonsto enter the Indian
Civil Service (ICS), an elite organisation comprising
around 1000 people. To achieve this it was necessary
that they study in England and so it was there that the
entire family moved in 1879. The three brothers were
placed in the care of the Reverend W. H. Drewett in
Manchester. Drewett was a minister of the
Congregational Church whom Krishna Dhun Ghose
knew through his British friends at Rangapur.

The boys were taught Latin by Drewett and his wife.
This was a prerequisite for admission to good English
schools and, after two years, in 1881, the elder two
siblingswere enrolled at Manchester Grammar School.
Aurobindo was considered too young for enrolment and/
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/he continued his studieswith the Drewetts, learning history,
Latin, French, geography and arithmetic. Although the
Drewettsweretold not to teach religion, the boysinevitably
were exposed to Christian teachings and events, which
generally bored Aurobindo and sometimes repulsed him.
There was little contact with his father, who wrote only a
few letters to his sons while they were in England, but
what communication there was indicated that he was
becoming less endeared to the British in Indiathan he had
been, on one occasion describing the British Raj as a
“heartless government”.

Drewett emigrated to Australiain 1884, causing the boys
to be uprooted as they went to live with Drewett’s mother
in London. In September of that year, Aurobindo and
Manmohan joined St Paul’s School there. He learned Greek
and spent the last three yearsreading literature and English
poetry. He also acquired some familiarity with the German
and Italian languages and, exposed to the evangelical
strictures of Drewett’s mother, a distaste for religion. He
considered himself at one point to be an atheist but later
determined that he was agnostic. A blue plague unveiled
in 2007 commemorates Aurobindo’s residence at 49 St
Stephen’sAvenuein Shepherd’s Bush, London, from 1884
to 1887. The three brothers began living in spartan
circumstances at the Liberal Club in South Kensington
during 1887, their father having experienced somefinancial
difficulties. The Club’s secretary was James Cotton,
brother of their father’s friend in the Bengal ICS, Henry
Cotton.

By 1889, Manmohan had determined to pursue a)
literary career and Benoybhusan had proved himsel f
unegual to the standards necessary for | CS entrance.
This meant that only Aurobindo might fulfil his
father’s aspirations but to do so when his father
lacked money required that he studied hard for a
scholarship. To become an ICS official, students were
required to pass the competitive examination, aswell
as to study at an English university for two years
under probation. Aurobindo secured ascholarship at
King's College, Cambridge, under recommendation
of Oscar Browning. He passed the written ICS
examination after a few months, being ranked 11th
out of 250 competitors. He spent the next two years
at King's College. Sri Aurobindo had no interest in
the ICS and came late to the horse-riding practical
exam purposefully to get himself disqualified for the
service.

At this time, the Maharaja of Baroda, Sayajirao
Gaekwad I, was travelling in England. Cotton
secured for him a place in Baroda State Service and
arranged for him to meet the prince. He left England
for India, arriving there in February 1893. In India,
Krishna Dhun Ghose, who was waiting to receive
his son, was misinformed by his agentsfrom Bombay
(now Mumbai) that the ship on which Aurobindo had
been travelling had sunk off the coast of Portugal.
His father died upon hearing this news.

(To be continued...)

HUMOUR

Innocent Question...

Son: Daddy, | got punished in
school today.

Dad: Why?

Son: My teacher pointed the scale
towards me saying, “At the end
of thisscale thereisanidiot.”.

| just asked “Which end?”.

How Were People Born...
A child asked his father, “How were people born?”’

So his father said, “Adam and Eve made babies, then their babies became
adults and made babies, and so on.”

The child then went to his mother, asked her the same question and she told
him, “We were monkeys then we evolved to become like we are now.”

The child ran back to hisfather and said, “You lied to me!”
Hisfather replied, “No, your mom was talking about her side of the family.”

POWER YOUR MIND - WANTED REAL CITIZENS

You are born as an individual
Now grow into a person

For anindividual loves himself
A person loves hisfamily

Don't remain only a person
But grow into acitizen

Don’t remain only
An enlightened citizen
But be aspiritual citizen
For spirituality will expand
Your heart opening the
Doors to peace and freedom

For acitizen loves his country

Don’t remain only acitizen
But be an enlightened citizen

Expansionislife
Contraction is death.

For an enlightened citizen

Courtesy: Swami Srikantananda

Loveislife
And hatred is death.

Serves his country

— Swami Vivekananda

Dharma doesn’t necessarily mean following a mundane and boring life.
\ It means a life of high adventure, not a life of endless, boring repetition.

J
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GeueflCGummp o seaybd, Gwebd LTlepl o Lejled BrsHH
Fauliugmis el sramienlldamsenl DHsMEs o Halb.
WLmL&BCBTer0: (WL ewL &Csmeriieuid Gamguid &g &b
o oiTengl. @& oD H606STedle0 EHHSEHI LT 6nlessemen
GeuefBGumBmeyd, H6065760 HEITHSWILTS CFUIEOLIL LD
2 _SHab.
BayLl: Gayliged o eem mwrndler @D LFlLm
&SCITL lealT HWIH6T BB HeLUTNHEG [HELEVSI.
WPEHFHWITE P60 o 6fen Hwndlear, LrdenSlarsern

@FwedLIL

GeueflCwp 2 Ha|euBshT®H, H606T60 QBLL [HFJid DMl
2 flehamosd HBSHGSLD.

salliss Geueniigwieney

usLuBSSUULL D GG SH6N: uslLGsHSLIUL L
2 eaureysbel 2 I Qameralend IBCa Halidhs Geuemt(BLb.
goemeailed oiFHed Baidaliul BoTen 6&L&HE0HETT60
Fev6UT6evle QFweOUTH UTHSSLILGBLD.
CewBens GmeUULLlI9&E6T: OQFWBNDS  FENEUULL BT
wpEI  CYBSCLTN SIFlsld o _eaiem 2 el
QurmpLser sgriul@Goumsd Halids GeuswiBLD.
SLOEHADBITED: HPOBABTMEY  SleMHEG  DIDBLTS
G d ST, &6V 6Syadler QFwedUT®H O3 BILD
S8yraaslwd urgléssliuBw. B  L60HaBTEd
uGpGms WPBHaw ealids 6euemiBLD.

Courtesy: Pesod, November 2015

CaTlUemus GMBHGW LI apLl

umriGuimib:

Ul epligesr feuliy mip, o160 mIFbUlueTen FoHaISeler DienL wimernLD.
wiamsH& Slguiled allemenuyd BbHeHH STUI HIHD LIGVGTHET 61636017

» Wl faiutes SmUUSBGD, B ®BUND L 198 CIETem L Ted
Gumrasmwed GumUusBGw Srgeord fLm

Fweflel 6160 B

-

GauglGuTHeT, @& & Hevew STl HEFL 6wl .

Ul epliged ewbl Crl 5H& D1FHHD. eeiBeu, QHTLTEFFwmasLs L epl
sTUIL GBS (WHBTHEES (09EINd), 165 AWHSSMSS
Heiterfl w6 BHeUMLD.

peneTH G JTHBH Fevaum L LTl GubUGHHFIBSH. DISHIT60,
eprywpgl (9GweaTaguim) LTSl GmBULD.

9I6x8umev L bl L s GHTLABHSH FTULNL BeubSHTe0 2 L 6060 GlaL L
CaTuly GCFmb alSHHmHE MBS HEUTLD.

hd @ 2 L6 2 el gFTihs OgweurlmLd OFuwiusdBG

WaTarHTHD @ Gauewer LFLdpl  emensd GsH M6V,
o manars Geaumev GFWIaGDHTET FHHMWL D CBTHSHHIONBLD.

Courtesy: The Hindu, 26.09.2015 /
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4 SATYENDRA

NATH BOSE )

Satyendra Nath Bose, FRS (1 January 1894 —
4 February 1974) was an Indian physicist specialising in
mathematical physics. He is best known for his work
on quantum mechanicsin the early 1920s, providing the
foundation for Bose-Einstein statistics and the theory
of the Bose—Einstein condensate. A Fellow of the Royal
Society, hewas awarded India’s second highest civilian
award, the Padma Vibhushan in 1954 by the Government
of India.

The class of particlesthat obey Bose-Einstein statistics,
bosons, was named after Bose by Paul Dirac.

A self-taught scholar and a polyglot, he had awide range
of interests in varied fields including physics,
mathematics, chemistry, biology, mineralogy, philosophy,
arts, literature, and music. He served on many research
and development committeesin independent India.

Early life

Bose was born in Calcutta (now Kolkata), the eldest of
seven children. He was the only son, with six sisters
after him. Hisancestral homewasin village BaraJagulia,
inthedistrict of Nadia, in the state of West Bengal. His
schooling began at the age of five, near hishome. When
his family moved to Goabagan, he was admitted to the
New Indian School. In the final year of school, he was
admitted to the Hindu School. He passed his entrance
examination (matriculation) in 1909 and stood fifth in
the order of merit. He next joined the intermediate
science course at the Presidency College, Calcutta,
where he was taught by illustrious teachers such as
Jagadish Chandra Bose, Sarada Prasanna Das, and
Prafulla Chandra Ray. Naman Sharma and Meghnad
Saha, from Dacca (Dhaka), joined the same college two
years later. Prasanta Chandra Mahalanobis and Sisir
((umar Mitrawere few years senior to Bose. Satyendra

Nath Bose chose mixed (applied) mathematics for his
BSc and passed the examinations standing first in 1913
and again stood first in the MSc mixed mathematics
exam in 1915. It is said that his marks in the MSc
examination created a new record in the annals of the
University of Calcutta, which is yet to be surpassed.

After completing his M Sc, Bose joined the University
of Calcutta as a research scholar in 1916 and started
his studiesin the theory of relativity. It was an exciting
erainthehistory of scientific progress. Quantum theory
had just appeared on the horizon and important results
had started pouring in.

His father, Surendranath Bose, worked in the
Engineering Department of the East Indian Railway
Company. In 1914, age 20, Satyendra Nath Bose
married Ushabati Ghosh, the 11-year-old daughter of a
prominent Cal cutta physician. They had nine children,
but two died in early childhood. When hedied in 1974,
he left behind his wife, two sons, and five daughters.

Asapolyglot, he was well versed in several languages
such asBengali, English, French, German and Sanskrit
as well as the poetry of Lord Tennyson, Rabindranath
Tagore and Kalidasa. He could also play the esraj, a
musical instrument similar to aviolin. He was actively
involved in running night schoolsthat cameto be known
as the Working Men’s I nstitute.

Research career

Bose attended Hindu School in Calcutta, and later
attended Presidency College, also in Calcutta, earning
the highest marks at each institution, whilefellow student
and future astrophysicist Meghnad Saha came second.
He came in contact with teachers such as Jagadish
Chandra Bose, Prafulla Chandra Ray and Naman
Sharma who provided inspiration to aim high in life.
From 1916 to 1921, he was a lecturer in the physics
department of the University of Calcutta. Along with
Saha, Bose prepared the first book in English based on
German and French translations of original papers on
Einstein’s special and general relativity in 1919. In 1921,
he joined as Reader of the department of Physics of
the recently founded University of Dhaka (in present-
day Bangladesh). Bose set up whole new departments,
including laboratories, to teach advanced courses for
MSc and BSc honours and taught thermodynamics as
well as James Clerk Maxwell’'s theory of
electromagnetism.

Satyendra Nath Bose, along with Saha, presented
several papers in theoretical physics and pure
mathematicsfrom 1918 onwards. In 1924, whileworking
as a Reader (Professor without a chair) at the Physics
Department of the University of Dhaka, Bose wrote a
paper deriving Planck’s quantum radiation law without
any referenceto classical physics by using anovel way
of counting states with identical particles. This paper /
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(Wwas seminal in creating the very important field of
guantum statistics. Though not accepted at once for
publication, he sent the article directly to Albert Einstein
in Germany. Einstein, recognising theimportance of the
paper, translated it into German himself and submitted it
on Bose’'s behalf to the prestigious Zeitschrift far
Physik. As a result of this recognition, Bose was able
to work for two years in European X-ray and
crystallography laboratories, during which he worked
with Louis de Broglie, Marie Curie, and Einstein.

Bose—-Einstein statistics

While presenting a lecture at the reputable University
of Dhaka on the theory of radiation and the ultraviolet
catastrophe, Bose intended to show his students that
the contemporary theory was inadequate, because it
predicted results not in accordance with experimental
results.

In the process of describing this discrepancy, Bose for
the first time took the position that the Maxwell—
Boltzmann distribution would not be true for microscopic
particles, where fluctuations due to Heisenberg’'s
uncertainty principlewill be significant. Thus he stressed
the probability of finding particles in the phase space,
each state having volume h3, and discarding the distinct
position and momentum of the particles.

Bose adapted this lecture into a short article called
“Planck’s Law and the Hypothesis of Light
Quanta” and sent it to Albert Einstein with the
following letter:

“Respected Sir, | have ventured to send you the
accompanying article for your perusal and opinion. |
am anxious to know what you think of it. You will see
that | have tried to deduce the coefficient 8rr?/c® in
Planck’s Law independent of classical electrodynamics,
only assuming that the ultimate elementary regionin the
phase-space has the content h3. | do not know sufficient
German to translate the paper. If you think the paper
worth publication | shall be grateful if you arrange for
its publication in Zeitschrift fur Physik. Though a
complete stranger to you, | do not feel any hesitationin
making such arequest. Because we are all your pupils
though profiting only by your teachings through your
writings. | do not know whether you still remember that
somebody from Calcutta asked your permission to
translate your papers on Relativity in English. You
acceded to the request. The book has since been
published. | was the one who translated your paper on
Generalised Relativity.”

Einstein agreed with him, translated Bose's paper
“Planck’s Law and Hypothesis of Light Quanta’ into
German, and had it published in Zeitschrift fir Physik
under Bose's name, in 1924,

The reason Bose's interpretation produced accurate
resultswasthat since photons are indistinguishable from
each other, one cannot treat any two photons having
\equal energy as being two distinct identifiable photons.

By analogy, if in an alternate universe coins were to')
behave like photons and other bosons, the probability
of producing two headswould indeed be one-third (tail-
head = head-tail).

Bose's interpretation is now called Bose-Einstein
statistics. Thisresult derived by Boselaid the foundation
of quantum statistics, as acknowledged by Einstein and
Dirac. When Einstein met Bose face-to-face, he asked
him whether he had been aware that he had invented a
new type of statistics, and he very candidly said that
no, he wasn't that familiar with Boltzmann's statistics
and didn’t realize that he was doing the calculations
differently. He was equally candid with anyone who
asked.

Bose-Einstein condensate

Einstein also did not at first realize how radical Bose's
departure was, and in hisfirst paper after Bose he was
guided, like Bose, by the fact that the new method gave
theright answer. But after Einstein’s second paper using
Bose’'s method in which he"? predicted the Bose—
Einstein condensate (pictured left), he? started to
realize just how radical it was, and he compared it to
wave/particle duality, saying that some particlesdidn’t
behave exactly like particles. Bose had already
submitted his articleto the British Journal Philosophical
Magazine, which rejected it, before he sent it to
Einstein. It is not known why it was rejected.

Einstein adopted theideaand extended it to atoms. This
led to the prediction of the existence of phenomena
which became known as Bose-Einstein condensate, a
dense collection of bosons (which are particles with
integer spin, named after Bose), which was
demonstrated to exist by experiment in 1995.

Dhaka

After his stay in Europe, Bose returned to Dhaka in
1926. He did not have a doctorate, and so ordinarily,
under the prevailing regulations, he would not be
qualified for the post of Professor he applied for, but
Einstein recommended him. He was then made Head
of the Department of Physics at Dhaka University. He
continued guiding and teaching at Dhaka University.

Bose designed equipment himself for a X-ray
crystallography laboratory. He set up laboratories and
libraries to make the department a center of research
in X-ray spectroscopy, X-ray diffraction, magnetic
properties of matter, optical spectroscopy, wireless, and
unified field theories. He also published an equation of
state for real gases with Meghnad Saha. He was also
the Dean of the Faculty of Science at Dhaka University
until 1945.

Calcutta

When the partition of India became imminent (1947),
he returned to Cal cutta and taught there until 1956. He
insisted every student to design his own equipment using
local materials and local technicians. He was made
professor emeritus on his retirement. He then became/
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(Vice-Chancellor of Visva-Bharati Univers ty

in Shanti Niketan. He returned to the
University of Calcuttato continue research
in nuclear physics and complete earlier
works in organic chemistry. In subsequent
years, he worked in applied research such
as extraction of helium in hot springs of
Bakreshwar.

Other fields

Apart from physics, he did some research
in biotechnology and literature (Bengali and
English). He made deep studiesin chemistry,
geology, zoology, anthropology, engineering
and other sciences. Being Bengali, he
devoted alot of time to promoting Bengali
asateaching language, translating scientific
papersintoit, and promoting the devel opment
of the region.

Honours

In 1937, Rabindranath Tagore dedicated his
only book on science, Visva—Parichay, to the

plant physiologist, Jagadish Chandra Bose, Satyendra Nath Bose's )
teacher. Bose was honoured with title Padma Vibhushan by the
Indian Government in 1954. In 1959, he was appointed as the
National Professor, the highest honour in the country for ascholar,
a position he held for 15 years. In 1986, the S.N. Bose National
Centre for Basic Sciences was established by an act of
Parliament, Government of India, in Salt Lake, Calcutta.

Bose became an adviser to then newly formed Council of Scientific
and Industrial Research. He was the President of Indian Physical
Society and the National Institute of Science. He was elected
General President of the Indian Science Congress. He was the
Vice-President and then the President of Indian Statistical Institute.
In 1958, he became a Fellow of the Royal Society. He was
nominated as member of Rajya Sabha.

Partha Ghose has stated that Bose's work stood at the transition
between the ‘old quantum theory’ of Planck, Bohr and Einstein
and the new quantum mechanics of Schrodinger, Heisenberg, Born,
Dirac and others.

L egacy
Although several Nobel Prizes were awarded for research related

to the concepts of the boson, Bose-Einstein statistics and Bose—
Einstein condensate, Bose himself was not awarded a Nobel Prize.

In his book The Scientific Edge, physicist Jayant Narlikar
observed:

SN Bose’s work on particle statistics (c. 1922), which clarified
the behaviour of photons (the particles of light in an enclosure)
and opened the door to new ideas on statistics of Microsystems
that obey the rules of quantum theory, was one of the top ten
achievements of 20th century Indian science and could be
considered in the Nobel Prize class.

When Bose himself was once asked that question, he simply replied,
“1 have got all the recognition | deserve” — probably because
in the realms of science to which he belonged, what is important
is not a Nobel, but whether one’s name will live on in scientific
discussions in the decades to come.

HUMOUR-LETTER HAVING HISTORIC VALUE

Knowledgeand Wisdom

isnot puttingitinafruit salad.”
A letter that made history

“Knowledgeisknowing that atomatoisafruit. Wisdom

running with lotaah in one hand and dhoti in the next
when | am fall over and expose all my shocking to man
and female women on platform. | am got leaved at
Ahmedpur station. Thistoo much bad, if passenger go
to make dung that dam guard not wait train five minutes

Okhil Babu wrote this historical letter to the
Sahibganj divisional railway officer in 1909.
(Noideaisstupid, howsoever bad or good your language
may be, please express yourselves.)
Date: 02 - 07 — 1909
Divisional Railway Officer,
Sahibgunj,
Respected Sirs,
| am arrive by passenger train Ahmedpur station and
my belly is too much swelling with jackfruit. | am
therefore went to privy. Just | doing the nuisance that
\guard making whistle blow or train to go off and | am

for him. | am therefore pray your honour to make big
fine on that guard for public sake. Otherwise | am
making big report to papers.(ORIGINAL LETTER).
Your faithful Servant,

Okhil Chandra Sen

This letter is on display at the Railway Museum in
New Delhi. It was also reproduced under the caption
Travellers Tales in the Far Eastern Economic
Review.

Any guesses why this letter is of Historic Value?

It led to the introduction of TOILETS in trainsin
India...!'!! )
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TIRUKKURAL AND MANAGEMENT IN A ‘NUTSHELL™ —35

\

Emotional Quotient or “EQ”
is one of the important
aspects or subjects,
discussed widely in
Management, as it plays a
very important role in
ensuring smooth
performance and fulfillment
of tasks. There is a
‘Quotation’ which goes to
say that 1Q gets a Person
selected for thejob, but itis
EQ that gets him promoted . -

to take higher responsibilities. EQ broadly deaISW|th
building Team with selection of right kind of people,
training them to be ableto do the job ‘ Effectively’ and
‘Efficiently’ and adopting ‘Right” kind of attitude
towards them when they are executing their jobs. The
following 3 Kurals deal with all these areas to stress
on these aspects.

Ithanai Ithanaal
Athanai Avankan Vidal

Ivanmudikkum Enrayndu
Kural 517

Bsmar Gsaed QauaT(PYSGLD  TETDISHUIB DI
OYETE)T) OTTEE =) SOV (IR &mer 517

“Determine first the capacity of your team member and
the work for which he is fit; and then leave him in
responsible charge of the same.”

Vinaikkurimai Naadiya Pinrai, Avanai

Atharkkuriya nakach cheyal Kural 518
alleneandGe_femwp mHTYW Laienm, Sieuenen
SFBGe_flu emssd GFwed Gmer 518

“ After thou hast decided that the manisfit for an office,
raise him to the dignity and give him the convenience,
that will enable himto fit that office worthy.”

Vinaikkan Vinaiyudaiyaan Kenmaiveru Aga
Ninaippanai Neengum Thiru Kural 519

aflemand s allemaryemLwral CoaiamwBeaim e
BlenaliuTener BRIGL S, GmeT 519
“Behold the man who understandeth the liberties taken

by the subordinate who is skilled at his work; Fortune
will depart from him.”

HOME FESTIVALS-4

fgdeny - Chitirai (April/May)

Tamil New Year often falls on
April 14 (as does the New Year

of several other communities).
Thelady at upper right is shown
with the new clothes and
jewellery which are part of the
celebration, as well as bananas,
mangoes and the ingredients for
vepon pu pachadi, a
combination of bitter neem
blossoms, sugar and mango — a
reminder to face the unpleasant
in life with a sweet smile. At
lower left isthe marriage of Siva
and Parvati, Meenakshi
Kalyanam, with brother Vishnu
pouring the sacred ganga water
on their earth joined hands. At
lower right is the dark form of
Yama, Lord of Death, who
figuresin three stories associated
with this month; that of Savitri,
who won her husband back from

This month begins with the completion of Ram Navami, the nine days of
celebration of Lord Rama’s birth ages ago, which started in the previous month.
At the upper left we see a decorated picture of Lord Rama’'s coronation. Next
(Proceeding clock wise) comes a Vaishnava priest telling the stories of Lord
Rama’s birth and life; behind him are great parts of paanagan, a delicious
drink of sugar and ginger, and a basket of sundal, spiced chickpeas, served to
@e storyteller’s guests, who also receive palm fans, as thisis the hot season.

Yama in a battle of wits;
Nachiketas, the boy who
extracted three boons from Him
and Markandeya, who won
eternal youth from Lord Yama
through the worship of the
Sivalinga.

(To be conti nued)/
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Energising The World

i

Wilson Power and Distribution Technologies —Part of Wilson Power Solutions Group Ltd, UK ’s leading Transformer
supplier and power solutions provider is now in India to cater Indian Industry and homes.
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» Special Transformers
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