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EDITORIAL
Dear Members, Fellow Professionals, Friends and Well wishers,

Seasons Greetings and Best Wishes!!
“Happy Independence Day” and Seasons Greetings to One and All!
The month of July ended with the sad news of demise of “Bharat Rathna” Dr. A.P.J. Abdul Kalam, the
former President of India, who was a Great Scientist, Eminent Engineer, Performing Head of many
Institutions including the Republic of India, Patriot to the core, Visionary and above all a Model
Human being, all rolled into one, with a very vast following of young and old in this Country. He had
abundance of Knowledge, Love and Affection and vision to take this Country forward which he
shared with all. An analysis of his life and Mission will show that he lead a pure and transparent life
with great qualities and achievements but with absolute humility. Like Mahathma Gandhi, we can say
that Kalam also has no parallel as he was an excellent blend of Respect for our Heritage and Faith in
what Modern Science and Technology can do to ensure our Economic Growth and Preserve our
Freedom. He believed and advocated a Second Green Revolution for this Country and spoke loudly
about linking and use of all river waters in this Country for the welfare of all. As our elders say and
seek, he was blessed with “Anayasena maranam” and breathed his last in the midst of students, as he
would have certainly wished for. We humbly offer our Homage to him and Pray for his soul to rest in
peace. His Mission and Vision will always guide the Youth of this Country to be Patriotic and work to
Contribute.
August is always a month of celebration with the Historic Independence Day coming on the 15th of
August. Since 1947 till date there have been lot of Progress in this Country and the words of
Dr. Kalam are worth recalling in this aspect.
“Why are we in India so embarrassed to recognize our own strengths, our achievements? We are such
a great nation. We have so many amazing success stories but we refuse to acknowledge them. Why?”
“We are the first in milk production.
  We are number one in Remote sensing satellites.

We are the second largest producer of wheat.
We are the second largest producer of rice”. There are many more such areas where growth has
been remarkable.

We were one of the most powerful economies of the World for hundreds of years till about 300 years
ago, and the rate of Progress and the Vision shows that we are in the process of regaining the same.
There are debates whether “Ache Din” has come or not but the reality is that we are not able to
realize it due to degradation of moral standards, increasing greed, visible poverty and inequality
and we still continue to look like a ‘dirty’ Nation in all respects. Dr. Kalam’s life and mission could
probably help us to get over this situation fast.
We can feel proud that the month of August is also marked by the Celebration of “Madras Day”. The
City of Madras or Chennai was founded on the 22nd August, 376 years ago and the Metro has grown
not only to be a busy centre of National and International Business, but also grown to hold the
Global Leadership in all forms of Fine Arts.
We thank all those members who have helped us by participating in the advertisements
appearing for the issue July  2015 – Ashlok Safe Earthing Electrode Ltd., Faith Power Solutions
-  I.P.L. Products, The Motwane Mfg. Co. Pvt Ltd., DEHN India Pvt. Ltd., OBO Bettermann India
Pvt. Ltd., Power Links, Galaxy Earthing Electrodes Pvt. Ltd., Abirami Electricals, Sun Sine
Solution Pvt Ltd., Electrotherm India Ltd., Pentagon Switchgear Pvt. Ltd., P2 Power Solutions
Pvt. Ltd., Ledgeo Ligts Pvt Ltd., FLIR Systems India Pvt Ltd., Supreme Power Equipment Pvt.
Ltd., Cape Electric Pvt. Ltd., JL Seagull Power Products, Universal Earthing Systems Pvt. Ltd.,
Wilson Power and Distribution Technologies Pvt Ltd.  EDITOR
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PROTERRA
Proterra was founded by Dale Hill in 2004 with a vision to design and manufacture world-leading, advanced
technology heavy-duty vehicles powered solely by clean domestic fuels. After launching the first and most
successful fleet of alternative fuel buses in the 1990s (the 16th Street Mall buses in Denver, CO, that are still
running today), Hill formed Proterra to develop and deliver the “bus of tomorrow.” With the launch of our first
fast-charge bus the EcoRide, Proterra broke new ground and became the leading innovator of zero-emission
commercial vehicle solutions. Extremely fuel-efficient and clean, Proterra’s product helped transit agencies
deliver quiet running, rider and neighbourhood-friendly vehicles that also meet government regulations and local
mandates. In fact, Proterra was recognized by the California Air Resources Board as the first company to
deliver a full-size transit vehicle to meet California’s Zero-Emission Bus Rules. The EcoRide is also the first
battery electric, zero-emissions bus to pass comprehensive Altoona testing for durability, safety, performance,
maintainability and fuel economy.

Catalyst™ Platform
Our Catalyst™ 40-foot bus has built on the innovative heritage of the EcoRide and taken it to another level. Our
TerraVolt™ Fast-Charge system is the world’s first 40-foot battery-electric bus with fast-charge technology and
can operate 24/7 without conventional refueling. It’s also up to 500% more fuel-efficient than a typical diesel or
CNG bus – resulting in tremendous operating cost savings. Using its on-route, fast-charging technology, Proterra
has demonstrated that its electric bus can travel over 700 miles in a 24 hour period, alleviating customer concerns
about limited range in Proterra’s electric buses.
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Our new product, the TerraVolt™ Extended-Range 40-foot bus, is built on the same Catalyst™ Fast-Charge
platform. The TerraVolt™ Extended Range allows you to travel longer distances, able to store between 53 kWh
and 321 kWh on a single charge. Rather than charging on-route, the TerraVolt™ Extended Range utilizes an
in-depot charger once it’s finished its deployment. Charging the bus off-peak hours increases the already impressive
fuel savings.
While conventional diesel buses average 3.86 mpg (60.9 l/100 km), the Proterra Catalyst achieved the best
overall average fuel consumption rating yet for a 40' transit bus at 22.16 MPGe (equivalent to 10.7 l/100 km)
(1.70 kWh/mile). Nearly six times more efficient than a diesel or CNG bus, the Catalyst is also ~15% more
energy efficient per mile than its closest competitor’s electric bus on the same test (BYD, which averaged 1.988
kWh/mile), which translates to a lower lifetime energy consumption of 15%. Proterra’s new 40' bus is more
energy efficient per mile than most light-duty trucks and SUVs on the road today.

Gradeability has been a historic obstacle for electric buses, which until now, weighed more and had less
power, making steep inclines difficult if not impossible to climb. The Catalyst conquered a 15.5% grade,
unprecedented in this test by an electric bus, making it an option to serve metropolitan areas with challenging
topography in West Coast cities, including San Francisco and Seattle.
Made of carbon fiber and advanced composite materials, Proterra’s unibody design is a prime driver for its
high performance with regard to weight and durability. With a curb weight of 27,370 lbs (12,415 kg), the
Proterra Catalyst is not only lighter than any other electric bus, leading to greater efficiency, but is also more
durable than buses made of aluminum or steel and less prone to corrosion. The transit industry has traditionally
struggled with vehicle weight, especially for new technologies like hybrid, CNG and EV. By designing the
vehicle from the ground-up, using the most advanced technology and materials, Proterra has eliminated the
vehicle weight concern for EV.
The Proterra 40 Catalyst also achieved 0-20 mph acceleration in 6.7 seconds. Rapid acceleration is particularly
critical for keeping routes running on time, allowing bus operators to move in and out of traffic with greater
ease.

The Proterra Catalyst drivetrain features a 220 kW peak permanent magnet drive motor delivering 678 N·m
(500 lb-ft) of torque, coupled to the Proterra 2-speed auto-shift EV transmission. The bus is powered either by an
advanced Lithium Titanate fast-charge energy storage pack or an NMC extended range energy storage system.

CALIFORNIA  SET  TO  GIVE  SOLAR  PANELS  TO
LOW-INCOME  FAMILIES  FOR  FREE

California is the best state in the country if you want to go solar – but only if you’re rich enough. Due to the steep
upfront costs of around $15,000, only those from middle- to upper-income families can afford to install solar
arrays. A novel initiative is, however, looking to change that. This new project hopes to help disadvantaged
communities see the sun in a different light.
Using money raised by the government to help fight global warming, the Grid Alternatives project aims to get
polluting companies to pay for putting solar panels on the roofs of those who cannot afford them. According to
the San Francisco Chronicle, the plan is to use the cap-and-trade money raised by the state from companies who
have to pay per ton of carbon dioxide emitted. The cost to the disadvantaged families: nothing.
Grid Alternatives has been made project manager of the $162 million Single-family Affordable Solar Homes
(SASH) project, the country’s first dedicated solar repayment system for low-income families. They want to
install solar arrays to over 1,600 homes by the end of next year. Using job-training programs and donations from
solar companies, they aim to keep the costs as low as possible. Whilst it is totally free for the families getting
them installed on their houses, they do ask that the families either offer to feed the crew, or help them install the
panels.     
The state government in California will use $14.7 million raised through the cap-and-trade system, aimed at
curbing greenhouse gas emissions, to use toward installing solar arrays. In total, the cap-and-trade system has
totted up to an impressive $1.6 billion.
By ploughing at least 10% of this money back into solar, the project aims to kill two birds with one stone – saving
lower income families money, whilst also making big fossil fuel polluting companies help cut energy emissions in
the state even further.
Anyone who is currently living in a neighbourhood in California that is classed as disadvantaged is qualified to
apply to get the arrays installed. Grid Alternatives predicts that it could save individual families up to $1,000 a
year, which they hope could then be spent on other essentials such as food.
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KNOW  THY  POWER  NETWORK  −−−−−  95
From this month, let us venture into a new site titled “Happiness Index for In Service Electrical Equipment” with
a common focus on its insulation, its characteristic features, operating environment of the equipment and its
maintenance and finally its remaining life span. In its cover up, the condition monitoring tests, fault lines in insulation
and diagnostic tests to confirm the weak spots / faults will also find place. It is not a new topic; yet it requires some
focused streamlining so that the salient features of equipment insulation are easily channelled to the end users and
practicing engineers. Hope you all will be pleased to walk with me on this journey.
You all know that an equipment is made up of many components which includes the costly insulation. To put it
differently, it can be treated as an assembly of various essential components. So when you deal with the health
aspects of an equipment or considering its life span (it includes its residual life) or finding out its happiness level, it
is very important to have a close look at the health / integrity level of its vital components that constitute it i.e we
have to probe / study the “health status” of its various components / and then combine the results together to get a
whole / complete picture of the equipment health status. So you can learn the equipment operating life by joining the
dots that relate to its operating environment, the quality of its input electrical power, quality and periodicity of its
lubrications, cleanliness of its brushes, tightness of its belts and other maintenance related works.
An equipment works like a human being; it has its ups and downs and faces many difficult circumstances during its
life time. Many a time, it may find its very survival itself will be a problem / difficult; yet it goes on working
strenuously and sacrifices its life for our benefits / happiness. So I used to think / wonder whether we can create a
“Happiness Index” for any equipments, especially for electrical equipment like motors and transformers. This step
will facilitate us to see the “Equipment Insulation through different perspectives” that include its withstand
quotient, residual life and happiness quotient. To deal with these, we need to look into their relief / freedom from the
various adverse conditions experienced by them from abnormal operating environment. Poor power quality levels
equipment mishandling, not permitting it to perform at its optimum levels, lack of maintenance and deviation from its
normal operating procedures / practices, among other things. Satisfactory functioning of the equipment without loss
of production or any desired output and the no of days / months of its trouble-free functioning is of great importance
to us. Their readiness to function or their availability to give a problem – free performance will be the basic criteria
for deciding their “Happiness quotient or index”. This calibrated scale may start from a low level to very high level
(nearing 100%) of satisfactory performance as shown below. It is akin to intelligence / emotion quotient of human
beings.

Fig 1 −−−−− SURVIVAL  OR  HAPPINESS  SCALE  INDEX  OF  AN  ELECTRICAL  EQUIPMENT

100 Very High Performance (Happy) Level

90

80 Good Performance Level (61 – 99)

70
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50 Moderately Good  Performance Level (31 – 60)

40

30

20 Very Low or Poor Performance Level (1 - 30)

10

0 Equipments death or Pass-out Level (0)

All these harmony levels / performance levels, among other things, depend on its voltage withstand level, current
withstand levels, temperature withstand level and pollution withstand levels (including moisture ingress level).
In life, most of us take many things as granted; one of them relates to our dealing with electrical equipment. We feel
that once these equipment are connected to the mains, they will work for ever or they will provide unending “trouble-
free life”. In reality, it is not so; it is totally different. Like human beings, these equipment have high / low (motivation)
operating levels. In addition they have also “shelf” lives and expiry dates during their life span (say 10-25 years). We
have to make them “happy” so that they can extend their share / quota of “trouble – free performance”. Otherwise,
these equipment may get off our hands and show their own colours at unexpected / untimely periods. But the point
to be noted in this context is that we never think of this viz. an equipment’s performance on the above lines. Only
during Ayutha Pooja, we treat them as an embodiment of Devas a Gods; otherwise we never bring them in our
thoughts / outlook. Further when they behave erratically or when we experience impacts / blockings to our daily
routines or productivity, we think of their importance and health conditions. Then we take immediate remedial
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actions. This kind of attitudes should change. So it needs our attention and corrective action. The main objectives of
this article is to focus on the equipment’s problem from various angles and perspectives and find solutions to it.
Simply put, personify them as human beings and treat them in that level. I sincerely feel that upon completion of this
journey, you will become an Equipment Doctor or Equipment Physician and bring happiness or normalcy to the
equipment whenever and wherever it is required.
From the equipment’s point of view, electrical energy forms, one of its main inputs. The concerned equipment
converts it into other forms of energy like motive power and heating based on our requirements. We all know that the
Electrical Energy is only a “carrier of energy” from the “Electricity Grid  or Electricity Pool”, where many energy
sources like Thermal / Hydel / Nuclear power Stations, Wind Electric Generators and Solar Power Stations Pump
their energy in the form of electricity. With the energy thus supplied by the electrons, the connected machines work
and deliver their assigned outputs. But the problem is that the quality of incoming electrical power can make or hack
the energy conversion process of the equipment. When its quality is good, the connected machines are happy and
perform well; if it is of poor quality, then the machines will suffer / suffocate and loses its performance levels. At
times it may lead to its reduction its life span or sudden death. So several / corrective actions are required to meet
this situation brought by poor power quality. Similarly the poor withstand levels of equipment while facing live
threatening over voltage surges can bring severe adverse impacts. Other operating conditions like temperatures that
exceed the withstand levels of equipment insulation, higher pollution levels, significant presence of moisture, dust,
oil and dirt cannot lag behind. These factors have also to be given the treatment they merit while dealing with
equipment happiness.
Now let us see how an electrical equipment expresses its distress during adverse operating conditions.
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Fig. 2 - Distress Levels as Expressed by an Equipment
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“DISTRESS  LEVELS  AS  EXPRESSED  BY  AN  EQUIPMENT”
Distress Stages
1 Beginning or incipient stage. (Heat) Infrared radiations are emitted
2 Vibrations
3 Changes in the characteristics of the lubricant (metal particles find a place)
4 Audible Noise
5 Visible fire with unbearable noise and wreckage
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Having learnt the distress calls produced by an equipment while facing adverse operating conditions, now let us
move to the topics that are going to be discussed in the coming issues.
1 Various tests undergone by the equipment during its life period starting from its design to its final end.
2 Various stages in the life of an equipment this includes the defects / fault lines noticed in it (it may be due to its

inadequate design mishandling and incorrect / improper operation)
3 Its condition monitoring
4 Assessment of its health status and residual life. This covers its withstand capabilities under various levels of

voltage, current temperature and pollutions
5 Prediction of its health status that includes its impregnating liquid if any used. From this we can assess its

happiness or performance levels or quotient.
6 Prediction of its end

All these constitute the parts / components of the frame work of our study topic. It can also be compared to a
garland made up of various types of flowers or costly stones like pearls. We can take one piece at the time from the
above garland (one topic) for our probing and discussions.
Now it is time for me to conclude.
Next month topic: “Significance of Tests Conducted on Electrical Equipment”
Good Bye. Stay tuned till then.    (To be continued…)

V. Sankaranarayanan, B.E., FIE,
Former Addl. Chief Engineer/TNEB
E-mail : vsn_4617@rediffmail.com

Mobile: 98402 07703

2020 ehafdpd; 20 nghd;nkhopfs;2020 ehafdpd; 20 nghd;nkhopfs;2020 ehafdpd; 20 nghd;nkhopfs;2020 ehafdpd; 20 nghd;nkhopfs;2020 ehafdpd; 20 nghd;nkhopfs;
tpz;zpy; njhlHr;rpaha; gy rhjidfs; epfo;j;jpa tpz;kPd;> fle;j thuk; kz;Zf;Fs; xa;ntLf;fr; nrd;Wtpl;lJ.
mthpd; tho;Tk; rhp> kiwTk; rhp> khztHfSf;F kj;jpapy;jhd;. [hjpf;nfhU jiyth;> nfhs;iff;nfhU jiytH>
,Ue;j fhyj;jpy; Xl;Lnkhj;j khzth; rKjhaj;jpd; jiytuha; tho;e;jhH fyhk;. jd; ciufspd; topNa khztH
kdjpy; mtH tpijj;j tpijfs; tUq;fhyj;jpy; tpUl;rkha; tsHe;J ehl;Lf;Nf epoy; juf;$Lk;. me;j 2020 ehafdpd;
20 nghd;nkhopfs; ,q;Nf:

1. tho;f;if xU rpukkhd tpisahl;L> mjpy; nty;y
ePq;fs; ,Wjptiu kdpjdha; ,Uj;jy; Ntz;Lk;.

2. cq;fs; fdTfs; nty;y Kjypy; ePq;fs; fdT
fhzj;njhlq;fNtz;Lk;.

3. NkNy ghUq;fs;. nkhj;j mz;lKk; ekf;F
Jizaha; ,Uf;fpwJ. jq;fs; fdit Nehf;fp
ciog;gth;fSf;F Ntz;baijr; nra;a mz;lk;
jahuha; ,Uf;fpwJ.

4. tho;f;ifapy; nty;y ekf;F %d;W Kf;fpa
tp~aq;fis mlf;fp Msj; njupe;jpUf;f Ntz;Lk;.
Mir> ek;gpf;if> vjph;ghh;g;G Mfpa %d;WNk mit.

5. <LghL ,y;yhtpl;lhy; ntw;wp ngw KbahJ. <LghL
,Ue;jhy; Njhy;tp neUq;fhJ.

6. vy;yh gwitfSk; kioNeuj;jpy; milf;fyk; Njb
miyAk;. Mdhy; fOFfs; kio Nkfq;fspd; Nky;
gwg;gjd; %yk; jd;idf; fhg;ghw;wpf;nfhs;Sk;.
,q;Nf gpur;ridfs; nghJthditjhd;. mij
mZFk; Kiwapy; ,Uf;fpwJ tpj;jpahrk;.

7. Nfs;tp Nfl;gJjhd; fw;wypd; gpujhd Fzhjprak;.
vdNt Nfs;tp Nfl;Lf; nfhz;Nl ,Uq;fs;.

8. xUtiu Njhw;fbg;gJ vspJ. Mdhy; nty;tJ
fbdk;. ,uz;Lf;Fkhd NtWghil ftdkha;
fUj;jpy; nfhs;Sq;fs;.

9. Kjy; ntw;wpf;F gpd; Xa;ntLf;fhjPHfs;. fhuzk;
cq;fspd; ,uz;lhtJ Kaw;rp Njhy;tpaile;jhy;
ePq;fs; mjpH~;lj;jhy; Kjy; Kiw ntw;wp ngw;wjhf
Fw;wk; nrhy;y Mapuk; cjLfs; fhj;jpUf;fpd;wd.

10. jilfs; vy;yhUf;Fk; mtrpakhdjha; ,Uf;fpd;wd.
mtw;iwj; jhz;b ngWk; ntw;wpjhd; ,dpf;Fk;.

11. epiyaw;w rpw ;wpd;gq;fspd; gpd;dhy; XLtij
epWj;jptpl;L epiyahd rhjidfis nra;a Kidg;G
fhl;Lq;fs;.

12. jpwikfs; vy;yhUf;Fk; XNu mstha; ,Ug;gjpy;iy.
Mdhy; jpwikfis tsh;j;Jf;nfhs;Sk; tha;g;Gfs;
midtUf;Fk; xNu mstpy;jhd; ,Uf;fpd;wd.

13. fdT fz;Lnfhz;Nl ,Uq;fs;. fdT vz;zq;fsha;
khWk;. me;j vz;zq;fs; nraiy Nehf;fp cq;fis
nrYj;Jk;.

14. ntw;wp – rpe;jidNa KjyPL. Kaw;rpNa top. fbd
ciog;Ng tpil.

15. Jd;gq;fs; ntw;wpapd; rhuhk;rk;.

16. #hpaidg; Nghy gpufhrkhf Mf Kjypy; ehk; #hpaidg;
Nghy vhpaj; jahuha; ,Uf;f Ntz;Lk;.

17. Coyw;w ehl;il cUthf;f %d;W Nghpd; $l;LKaw;rp
Njit. jha;> je;ij> MrphpaH MfpNahNu me;j %tH.

18. ehk; ngWk; ntw;wpfs; jw;nray; tpgj;Jfs; my;y.
njhlH Kaw;rpapd; gad;fs;.

19. ek; midtUf;Fs;Sk; xU ngU neUg;G ,Uf;fpwJ.
me;j mf;dpf;F rpwFfs; nfhLj;J cyfpy; xsp gutr;
nra;Aq;fs;.

20. ek; gpwg;G xU rk;gtkha; ,Uf;fyhk;. Mdhy; ,wg;G
rhpj;jpukha; ,Uf;fNtz;Lk;.

Compiled by Er. Ln. GS.Venugopal
Subash Electricals,  Ambur, Vellore Dist.
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WITH  ABB’S  HELP,  SOLAR  IMPULSE  –  AND  SOLAR
ELECTRICITY  –  ARE  COMING  TO  MYANMAR

2015-03-19 - From NASA satellites in space, Myanmar appears as a dark area compared to the country’s
more-illuminated neighbours due to its lack of electrical lighting. ABB will help change that, via solar-powered
rural electrification that will directly impact the lives of 3,000 people.
ABB is working to bring solar electricity to 10 communities in Myanmar, the latest step in the company’s broader
15-year-old “Access to Electricity” program to expand rural electrification that not only boosts educational
opportunities and improves healthcare in developing countries but helps strengthen vulnerable local economies.
The project, where ABB is working with non-profit Pact Myanmar, will establish solar battery charging stations
run by women’s groups in remote villages in the Tada Oo township in central Myanmar. Power from these
stations will be sold to communities, bringing not merely electricity but economic self-sufficiency, entrepreneurship
and equality - and safety.
“I am excited,” said U Thein Hla, a 70-year-old resident from Wun Pa Tae Village. “Now, we don’t need to
worry about fire hazard associated with the use of candle light”.
Villagers in Yay Htwet Gyi, a village near
Mandalay, earn less than $1 day farming
local crops such as betel leaves. ABB will
bring access to solar generated electricity,
making a difference to thousands, and
positively impacting education, healthcare
and quality of life. ABB photo/Mick Ryan
The project’s launch comes as Solar Impulse
landed in Mandalay on March 19 on the
first-ever round-the-world journey powered
by the sun.
ABB and Solar Impulse, likely to stay in
Myanmar until next week before flying on
to China, have an innovation and technology
alliance that in conjunction with ABB’s
support of rural electrification in Myanmar
demonstrates the potential of renewable
energy in boosting economic growth while
reducing resource consumption.
”I am very touched and excited about this project,” Piccard said, after landing the Solar Impulse plane in Myanmar.
“It demonstrates that ABB and Pact make our vision a reality”.
Essential infrastructure
“Building up the energy infrastructure is essential to Myanmar’s future economic and social progress,” said
Johan de Villiers, managing director of ABB in Singapore and Southeast Asia. “By supporting this grass-roots
project, ABB will ensure that the communities around Mandalay will continue to benefit long after the Solar
Impulse airplane has departed”.
Solar Impulse leaves Varanasi in India bound for Myanmar, where ABB opened an office in 2014 and where the
company is promoting rural electrification. It’s Solar Impulse’s fourth destination, on the solar-powered plane’s
flight around the world. Copyright: Solar Impulse | Revillard | Rezo.ch
In addition, the program backed by ABB and Pact Myanmar will provide financial support to villages so they can
buy solar equipment at the community level.
This project is the latest in ABB’s “Access to Electricity” rural electrification program, developed more than a
decade ago as a response to the United Nations Global Compact that urged companies and organizations to
provide greater assistance to least-developed countries.

No one is born hating another person because of the color of his skin,
or his background, or his religion. People must learn to hate, and if they

can learn to hate, they can be taught to love, for love comes more
naturally to the human heart than its opposite. - NELSON  MANDELA
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Since becoming one of the first to enlist in the program, ABB has partnered with groups including in Rajasthan,
India starting in 2005 to provide solar power for remote communities near Jodhpur.
Thousands benefit
In 2013, ABB expanded its commitment on
the subcontinent to a village just across a
river from Sundarbans National Parks, a
United Nations’ World Heritage-designated
Royal Bengal tiger reserve, as part of a
project that will not only help villagers but
also protect endangered wildlife.
Access to electricity and reliable lighting will
help the villagers, especially the young to
study at night under a stable light source.
Here, a child sits in a schoolhouse in Yay
Htwet Gyi. ABB photo/Mick Ryan
Thousands of people are benefiting from
these programs, including artisan weavers
who have increased productivity and profit,
school children who now have light to study
by and people seeking assistance from
medical clinics where the availability of electricity is improving and extending services.
And now in Myanmar, where ABB opened an office last year in Yangon after an absence of 20 years to help the
country develop its infrastructure, it’s estimated ABB’s support of Pact Myanmar’s Renewable Energy Fund will
immediately provide 3,000 vulnerable people suffering from lack of electricity with power for their lighting,
communication and health care needs.
“Students will be able to study at night,” said Daw Kyi, a resident of Kyaung Kone Village, located about
130 kilometers west of Yangon. “This project promises a brighter future for our children”.
According to the World Bank, more than three-quarters of Myanmar’s 50 million residents have no access
electricity.
Lighting the darkness
Myanmar is graced with beautiful pagodas
that are one of the hallmarks of the country’s
majority Buddhist religion, including the
golden Shwedagon Pagoda that lights up the
city center of Yangon.
Part of the project involves establishing solar
battery charging stations to be run by
women’s groups in remote villages thus
encouraging economic self-sufficiency and
entrepreneurship. Here, local women gather
formally in Yay Htwet Gyi, just one of the
villages where ABB will initiate an access
to electricity solar program to touch the lives
of thousands. ABB photo/Mick Ryan
From NASA satellites, however, the country
appears far darker than its better-illuminated
neighbours who are experiencing the
benefits of electrification in both rural and urban areas.
ABB aims to underscore how technology and innovation, via projects like this and its endeavor with Solar Impulse,
offer the best opportunities for all communities to tackle energy challenges – whether it’s bringing electricity with
fewer losses and greater efficiency from remote renewables installations to urban areas or simply powering a
radio that fills rural villagers’ lives with music.
“Whether it is on a small rural community level, nationally, or internationally, we have shown that the possibilities
for decoupling economic growth from energy consumption and environmental pollution are very real,” de Villiers
said.         Courtesy: ABB
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LI-FI  TECHNOLOGY
What is Li-Fi technology?
Li-Fi technology is a ground-breaking light-based
communication technology, which makes use of light
waves instead of radio technology to deliver data.
Li-Fi can compensate as the radio spectrum
becomes overloaded
Using the visible light spectrum, Li-Fi technology can
transmit data and unlock capacity which is 10,000
times greater than that available within the radio
spectrum.
The visible light spectrum is plentiful, free and unlicensed, mitigating the radio frequency spectrum crunch effect.
The future internet
Li-Fi technology will in future enable faster, more reliable internet connections, even when the demand for data
usage has outgrown the available supply from existing technologies such as 4G, LTE and Wi-Fi. It will not replace
these technologies, but will work seamlessly alongside them.
Using light to deliver wireless internet will also allow connectivity in environments that do not currently readily
support Wi-Fi, such as aircraft cabins, hospitals and hazardous environments.
Light is already used for data transmission in fibre-optic cables and for point to point links, but Li-Fi is a special
and novel combination of technologies that allow it to be universally adopted for mobile ultra high speed internet
communications.
A dual use for LED lighting
The wide use of solid state lighting offers an opportunity for efficient dual use lighting and communication
systems.
Innovation in LED and photon receiver technology has ensured the availability of suitable light transmitters and
detectors, while advances in the modulation of communication signals for these types of components has been
advanced through signal processing techniques, such as multiple-input-multiple-output (MIMO), to become as
sophisticated as those used in mobile telecommunications.
An integrated communication solution
Li-Fi technology is being developed into a ubiquitous systems technology, consisting of application specific
combinations of light transmitters, light receivers including solar cells, efficient computational algorithms and
networking capabilities that can be deployed in a wide range of communication scenarios and in a variety of
device platforms.
The following Li-Fi research projects, involving members and collaborators of the Li-Fi Research and Development
Centre, provide research background on activity currently underway.
Research Projects
Processor Automated Synthesis by iTerative Analysis (PASTA-2)
Processor Automated Synthesis by iTerative Analysis (PASTA-2) brings together research in microprocessor
design, software, signal processing, and the important emerging application area of Li-Fi. The overall objective of
the PASTA-2 project is to investigate new and novel methods of automating the design of embedded systems to
enable the timely creation of future generations of high-performance low-power digital appliances.
Ultra-Parallel Visible Light Communications (UP-VLC)
Ultra-Parallel Visible Light Communications (UP-VLC) is an ambitious project, funded through an EPSRC
Programme Grant, which will explore the transformative technology of communications in an imaginative and
foresighted way. The vision is built on the unique capabilities of gallium nitride (GaN) optoelectronics to combine
optical communications with lighting functions, and especially on the capability to implement new forms of spatial
multiplexing, where individual elements in high-density arrays of GaN based light emitting diodes (LEDs) provide
independent communications channels, but can combine as displays.
Tackling the Looming Crisis in Wireless Communication
Proposes radical new solutions to the looming “spectrum crisis”, whereby the demand for data sent through
wireless networks increases far faster than the necessary bandwidth can be made available. Recent advancements
in light emitting diode (LED) device technology now seems to let the vision of using light for high speed wireless
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communications become a reality. By using the visible and infrared spectrum to supplement the r.f. spectrum,
there are potential large overall performance improvements when wireless systems can select their transmission
medium autonomously and in a dynamic as well as self-organising fashion.
Towards Ultimate Communication Network Convergence (TOUCAN)
Towards Ultimate Communication Network Convergence (TOUCAN) will develop a unified information-driven
ICT architecture, where seamless and flexible use of heterogeneous network resources and end devices will
optimally interconnect any users, machines and data sets. A service driven approach will provide solutions that
consider global resiliency and security issues, and aims to alleviate bottlenecks in capacity, connectivity, spectrum
utilization, resource and energy efficiency, and will address Quality of Service and Quality of Experience metrics
across the end-to-end communications paths.
The Li-Fi market context for Li-Fi is driven by several major trends.
1)    The risks of a spectrum crunch
We are running out of existing bandwidth to support growth in internet usage

Internet video traffic is growing at a rate of 48% per annum.
More video is uploaded to YouTube in a day than was broadcast by all three major US TV networks in
the last three years (Forbes Magazine, 2012).
YouTube and Netflix now account for 50% of all internet traffic (Sandvine Report, 2013).
Wi-Fi and mobile communications both operate within the radio frequency (r.f.) part of the electro-
magnetic spectrum, and this has a limited capacity that will eventually be overwhelmed by the growth
in traffic already in process.

2)    The introduction of LED lighting
Solid State lighting is set to become all pervasive

In just three years the market for LED lighting has grown by a factor of 3.5 (Strategies in Light
conference, 2012).
It is estimated that in 2014, LEDs will secure 24% of the lighting market and a value reaching £15.3
billion ($26 billion).
Solid state lighting enables intelligent lighting, with sensors and controls set to be worth £1.8 billion ($3
billion) by 2020.
LED lighting is being increasingly deployed in automotive and street lighting, as well as in domestic,
retail and industrial contexts.

3)    The need for green technology solutions
Low Power, Low Carbon, Green Networking Solutions are Essential

The Information and Communication Technology (ICT) sector contributes around 2% of total Green
House Gas (GHG) emissions, set to grow as other sectors achieve efficiencies and ICT becomes more
prevalent (An Inefficient Truth, Global Action Plan Report, 2007).
Networking components are projected to contribute around 40% of the total ICT GHG emissions
(GSMA: Mobile Green Manifesto, 2009).
In 2010, the communication infrastructure accounted for approximately 15.6 billion kWh of energy
consumption within data centres worldwide (J.Koomey, 2011).
Communication functions typically consume around 50% of the power of mobile devices.
In general Wi-Fi is up to a factor of 3x more efficient than 3G networks with combination networks
providing significant energy benefits (Balasubramanian, et al., 2009).

4)    Increased concerns over cyber security
Radio frequency signals can be readily intercepted

In 2010, £4.7 trillion ($8 trillion) worth of global commerce was transacted via the internet (McKinsey
Global Institute Report, 2011).
The cost of cyber-crime to the UK has been estimated to be of the order of £27 billion ($45.9 billion)
per year.
The UK Government has set aside £650 million ($1.1 billion) over four years for a National Cyber
Security Programme.

The Critical National Infrastructure can be more robust if access points leak less signal.
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5)    The Internet of Things
The Internet of Things will revolutionize all aspects of the modern world

The Future Internet is predicted to bring between £50-100 billion ($85-170 billion) annual benefit to the
UK alone (ICT KTN Future Internet Report, 2011).
The Internet of Things will make pervasive connections across previously unconnected services,
machines, businesses and individuals.
Digital data is growing at a CAGR of 57%, and increasingly this data needs to be directly accessed by
end users.
The Internet of Things will affect how cities are managed, businesses run, finance is conducted and
how items are manufactured.
One of the enabling components is wireless connectivity, and Li-Fi will allow high bandwidth wireless
connections to be easily made.

Li-Fi offers immediate benefits towards each of the above trends
1. The visible light spectrum is plentiful, free and unlicensed, mitigating the r.f. spectrum crunch effect.
2. The wide use of solid state lighting offers an opportunity for efficient dual use lighting and communication

systems.
3. Li-Fi is more power efficient than radio technologies.
4. Li-Fi signals are less prone to leakage beyond their intended environment, so offering increased security.
5. Li-Fi will enable many more “Things” to be connected to the Internet, diversifying and increasing the

number of available applications.
Benefits of Li-Fi
The benefits of Li-Fi emerge as a result of unlocking the vast amount of license-free and secure electromagnetic
spectrum that lies in the infrared and visible light regions.
Benefits of Li-Fi
The key benefits are:

Enhanced wireless infrastructures by providing an additional layer of small cells (‘attocells’);
The avoidance of the radio frequency spectrum crunch (10,000 times more capacity);
Enabling very high peak data rates (10 Gbps)
The enabling of the Internet-of-Things (100 times more devices)
Significantly enhanced secure wireless communication (reduced interception of signals)
Enhanced energy-efficiency by combining data communication and illumination (100 times energy reduction)
Complete elimination of health concerns

Applications of Li-Fi
Li-Fi applications are varied as a result of its key features, such as directional lighting, energy efficiency, intrinsic
security, high data rate capability, signal blocking by walls and integrated networking capability.
Each light fixture in the application environment becomes a separate data channel. These channels can supply
different data into each separate pool of light, delivered at the full rated download speed for that channel.
Security
In a meeting room environment, the access area of each channel is the width of the light pool, and can be
accessed by multiple users. Each user can receive higher data rates than would be the case for an equivalent
Wi-Fi channel. In the Wi-Fi case, each user or group of users directly competes for access to bandwidth. The net
result is that the more connections there are, the slower the download speeds are for all. By contrast, in the case
of Li-Fi, with its greater number of available access points, each pool of light provides full channel data rates with
fewer simultaneous users. The overall net benefit to each user is up to 1000 times greater speeds. In addition,
and in contrast to radio waves, the light does not pass through the walls. Therefore, with minimal precautions to
avoid leakage from windows, etc., security is fundamentally enhanced as compared with Wi-Fi.
Dense urban environments
Dense urban environments by their nature tend to have complete artificial lighting coverage. This lighting
infrastructure can provide always available high data rate access for users as they move through that environment.
For example, along a hotel corridor or reception hall a number of users can receive high data rate downloads at
any point. Moreover, high speed wireless communication would be available in every room since the light waves
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do not propagate through walls. This results in interference-free wireless communication, and spectrum does not
have to be shared among a large number of users in the rooms.
Cellular communication
In external urban environments, the use of Li-Fi enabled street lamps would provide a network of internet access
points. In cellular communication, the distance between radio base stations has come down to about 200-500
metres. So, instead of deploying new radio base stations in our cities, street lamps could provide both, illumination
during night, and high speed data communication 24/7. Surprisingly, even when the lights are off as perceived by
the eye, full data communication rates are still possible. There is also an additional cost benefit as installing new
radio base stations usually comes with large cost – for installation and site lease.
EMI sensitive environments
On aircraft, Li-Fi enabled lighting will allow high data rate connectivity for each passenger. It will allow connectivity
at all times, without creating electromagnetic interference (EMI) with sensitive radio equipment on the flight
deck. The reduction in cabling requirement also means a lighter aircraft.
Augmented reality
Exhibits in museums and galleries are illuminated with specific lighting. Li-Fi enabled lighting can provide localised
information within that light. This means that a visitor’s camera or mobile phone can be used to download further
information regarding the object being viewed from the light that illuminates the exhibit.
Localised advertising
By using shop display lighting as a Li-Fi broadcast channel, it is possible to transmit advertising information on the
goods being viewed, as well as say special offers and coupons. This will allow the merging of the high street and
online shopping experience, and provide novel retail business models to emerge. Catalogue information, discount
coupons, and advertising videos could all be provided to shoppers.
Underwater communication
Radio waves are quickly absorbed in water, preventing underwater radio communications, but light can penetrate
for large distances. Therefore, Li-Fi can enable communication from diver to diver, diver to mini-sub, diver to
drilling rig, etc.
Safety environments
In explosion hazard environments, the use of electrical equipment, including mobile phones, is generally greatly
restricted. The use of Li-Fi to pass data will simplify the configuration of data networks in such environments,
and can enable new systems to enhance security in these environments.
Intelligent transportation systems
Car headlights and tail lights are steadily being replaced with LED versions. This offers the prospect of car-to-
car communication over Li-Fi, allowing development of anti-collision systems and exchange of information on
driving conditions between vehicles. Traffic lights already use LED lighting, so that there is also the prospect
offered of city wide traffic management systems. This would enable car systems to download information from
the network and have real time information on optimal routes to take, and update the network regarding conditions
recently experienced by individual vehicles.
Connectivity
Our homes already have lighting widely installed. The use of Li-Fi enabled lighting will transform the applications
that can be envisaged, not only the interconnection of devices, such as televisions, computers and Hi-Fi, but also
connecting ordinary domestic appliances, such as fridges, washing machines, microwaves and vacuums. The
“internet of everything”.
Sensitive data
Hospitals are a specific case of an environment where both EMI sensitivity and security of data are issues.
Li-Fi can enable the better deployment of secure networked medical instruments, patient records, etc.
Indoor navigation
By identifying each light (for example, through the use of the widely used MAC codes used by data routers and
computers) it is possible to provide a smart means of navigating through urban environments. The identification
of each code would be linked to a specific location. For example, light received from the closest fixture can
indicate to a mobile user their exact position as they travel along a corridor.

Dream is not what you see in sleep, is the thing which does not let you sleep.
Dr.  A.P.J.  ABDUL  KALAM
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VIZN  ENERGY:  A  NEW  FLOW  BATTERY  CONTENDER
IN  THE  GRID-SCALE  STORAGE  RACE

For years, battery technology startups and
researchers have been striving to create a
rechargeable, grid-scale energy storage
system using zinc, one of the world’s
cheapest and most plentiful metals. Zinc-
based batteries tend to break down after just
hundreds of charge-discharge cycles,
however — and coming up with new
technology innovations to overcome this
remains a challenge.
Take the example of ViZn Energy Systems,
a startup with a zinc-iron flow battery it’s
now putting to the test in grid-scale
applications. For the past four years, ViZn
(pronounced “vision”) has been busy turning
a fundamental weakness of its alkaline-based electrolyte chemistry into a key advantage.
Founded in 2009 as Zinc Air Inc., the Columbia Falls, Mont.-based startup changed its name in September and
launched its first commercial-scale product, an 80-kilowatt, 160-kilowatt-hour zinc redox flow battery housed in
a 20-foot shipping container. It also announced its first deployment with BlueSky Energy for an Austrian microgrid
project, aimed at storing and balancing on-site solar generation.
In March, ViZn announced that Kalispell, Mont.-based utility Flathead Electric Cooperative had installed a second
system, meant to test a variety of grid support services. And this week, grid energy storage software and systems
startup Greensmith named ViZn as one of the battery providers it’s working with at grid scale.
ViZn’s Z20 systems are targeting a price point of $800 per kilowatt-hour for microgrid systems, Kirk Plautz, vice
president of sales, in a July interview. The company’s longer-term goal is to put together five of these containers
in a 1-megawatt, 3 megawatt-hour system, the GS200, with a “clear path” to reducing those costs to about $450
per kilowatt-hour at scale, he said.
That’s on par with the costs being targeted by other flow battery competitors, whether they’re using vanadium,
iron-chromium or zinc-bromine chemistries. Flow batteries pump electrolyte through electrochemical cells, and
thus can add more tanks of electrolyte to expand their energy capacity, something sealed batteries can’t do. They
aren’t as efficient as the latest lithium-ion batteries, however, and can’t compete on how much power they’re
able to deliver at any one time.
One of ViZn’s key differentiators is its use of an alkaline, rather than acidic, electrolyte to get the job done. That
alkaline chemistry, developed over the course of nearly a decade of research at Lockheed Martin, was aimed at
avoiding the dendrite formation and subsequent failure common to acidic-based zinc battery chemistries.
Instead of spiky dendrites, the alkaline electrolyte led to a  “clumping” of by product materials on the battery
electrodes. That in turn led to its own set of problems for cycle life in closed battery systems, ultimately prompting
Lockheed to put the technology on hold.
But for flow batteries, this “clumping” had the unintended side effect of increasing the power density of the
system, by increasing the surface area upon which electrochemical reactions could occur. That allows ViZn’s
flow batteries to ramp up to higher power more quickly than many other flow batteries, while still retaining the
multi-hour energy storage advantages the technology provides.
“We leveraged this weakness in the chemistry,” through licensing of the core patents from Lockheed, Wilkins
said. “Lockheed spent eight years and $10 million on the chemistry,” he said. “All we had to do is commercialize
it.”
ViZn’s website notes that its “low-cost, non-acid” and low-temperature chemistry allows the use of inexpensive
construction materials, and that it has built battery stacks with “proprietary elements to deal with the shunt issues
historically afflicting flow batteries.” The company also claims the potential for 10,000 cycles and a 20-year
lifespan, critical factors for investments that need to run for years in order to pay for themselves.
ViZn has raised about $20 million to date, mostly from private investors, which has allowed the company to
deploy its first systems working with manufacturing partners like Semitool, the Kalispell, Mont.-based
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semiconductor chemical processing equipment maker bought by Applied Materials in 2009. ViZn’s new CEO
Ron Van Dell told Bloomberg in July that the company is now seeking up to $25 million, with hopes of ramping up
manufacturing capacity in late 2014 and early 2015.
To be sure, ViZn isn’t the only flow battery startup promising key improvements in chemistry, engineering and
manufacturing processes. Nor is it the only contender promising a zinc-based grid storage alternative — startup
Eos Energy is now testing its aqueous electrolyte zinc batteries, which it hopes to bring to market at a cost of
$160 per kilowatt-hour.
California’s 1.3-gigawatt grid energy storage mandate is creating major new opportunities for batteries that can
store energy for multiple hours at a time. Lithium-ion batteries are already providing power-centric grid services
in projects around the world and are starting to be deployed for multi-hour applications as well. But flow batteries
are getting their own share of business for long-duration storage — and adding some power density to the mix
could allow them to provide both types of services, Wilkins noted. As with all grid-scale energy storage efforts,
the proof will come in the real-world deployments.
About the Company:
ViZn Energy Systems provides micro-grid scale energy storage solutions to operators of utilities, thin-grids and
island grids that have a significant renewable energy production component. Our products deliver a uniquely
safe, reliable and scalable energy system. The result is a 20 year profit-producing solution with rapid ROI.

GENERATE  ELECTRICITY  AND  ENJOY  THE  VIEW
Richard Lunt, assistant professor of chemical engineering
and materials science at the Michigan State University
(MSU) College of Engineering, received a 2015 Innovation
of the Year Award in April 2015 from the MSU Innovation
Center for the development of transparent photovoltaics
(PV). Previous attempts to produce transparent PV resulted
in materials that colored or dimmed the light that passed
through them. The technology Lunt and his team developed
is clear and can be installed on nearly any transparent
surface without affecting incoming light.
The transparent luminescent solar concentrator (LSC) is a
flexible and inconspicuous means of harvesting solar energy
that can be used on buildings, cell phones, car windows, and
any other device that has a clear surface. It uses small
organic molecules to absorb specific nonvisible wavelengths
of sunlight but allow natural visible light to pass through.
The solar energy is converted to electricity by thin
photovoltaics strips.
Other members of the MSU research team include Yimu
Zhao, an MSU doctoral student in chemical engineering and
materials science; Benjamin Levine, assistant professor of chemistry; and Garrett Meek, doctoral student in
chemistry.
Lunt worked as a postdoctoral associate at the Massachusetts Institute of Technology (MIT) after earning his
Ph.D. at Princeton University in 2010. In 2011, he cofounded Ubiquitous Energy Inc. with MIT colleagues to
commercialize the technology for a variety of applications.One benefit of this new technology is its flexibility.
Although it’s at an early stage of development, it has the potential to be scaled to commercial or industrial
applications affordably. Ubiquitous Energy is working on improving the material’s energy-producing efficiency.
Currently, the prototype produces a solar conversion efficiency close to 1%, and the best colored LSC has an
efficiency of around 7%. According to the Ubiquitous Energy website, two-thirds of the light available for energy
harvesting is in the ultraviolet and the infrared, which should make practical efficiencies of more than 10%
possible while maintaining up to 90% visible transparency.
To bring its ClearViewPowerTM technology to market, Ubiquitous Energy has established prototyping and pilot
production capabilities in Silicon Valley. Non-toxic, readily available materials are deposited using industry-standard
vacuum deposition techniques and the low-temperature deposition process can be used on rigid or flexible
substrates. Ubiquitous Energy is currently working with commercial partners to develop engineering and product
prototypes for its first applications in mobile and distributed electronics.           Courtesy: Solar Today

Michigan State University doctoral student Yimu Zhao

holds a transparent luminescent solar concentrator

module. Image: Yimu Zhao
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CLIMATE  THREAT  AS  GRAVE  A  RISK  AS  NUCLEAR  WAR
An international scientific report commissioned by the UK government says the risks of climate change
are comparable to those posed by nuclear conflict.
The UK government says that climate change poses risks that demand to be treated as seriously as the threat  of
nuclear war.Scientists from the UK, US, India and China say in a report commissioned by the UK that deciding
what to do about climate change depends on the value we put on human life, both now and in years to come.
One of the lead authors of the report is Sir David King, formerly the UK government’s chief scientist, who last
month co-authored a report on the scale of investment that should be made to move from fossil fuels to renewable
energy by 2025.
In a foreword to the latest report, Baroness Anelay, a minister at the British foreign office, writes that assessing
the risks surrounding nuclear disarmament and non-proliferation means understanding inter-dependent elements
“ including what science says is possible, what other countries may intend, and systemic factors such as regional
power dynamics.
“The risk of climate change demands a similarly holistic assessment,” she says.
Value human life
She concludes: “How much do we care about the effects of climate change? How important is it that we act to
avoid them? What probability of their occurrence can we tolerate?…The answers to these questions depend in
part on how we value human life – both now, and in the future.”
The report is not the first to put climate chaos and nuclear devastation in the same category of risk, but its
sponsorship by one of the world’s nuclear powers is eloquent.
It says the most important political decision is how much effort to exert on countering climate change, taking into
account what we are doing to the climate, how it may respond, what that could do to us, and what we might then
do to each other.
The authors’ best guess, based on current policies and trends, is that greenhouse gas emissions will keep going up
for another few decades, and then either level off or slowly decline.
This, they say, is for two reasons: governments are not making maximum use of the technologies already avail-
able; and technology is not yet progressing fast enough to give governments the policy options they will need. In
the worst case, emissions could keep on rising throughout the century.
They warn that how the climate may change, and what that could do to us, are both highly uncertain. “The
important thing to understand is that uncertainty is not our friend,” the report says. “There is much more scope to
be unlucky than there is to be lucky.”
High emissions pathway
The report foresees wide ranges of possible global temperature and sea level increase. On a high emissions
pathway, it says, where the most likely temperature rise is estimated at 5°C by 2100, anything from 3°C to 7°C
may be possible.On this pathway, the chances of staying below 3°C will become “vanishingly small”, but the
chances of exceeding 7°C will increase and could become more likely than not within the next century.The
authors see very little chance that global sea level rise will slow down, and every chance that it will accelerate.
The only question is by how much.
“While an increase of somewhere between 40cm and 1m looks likely this century, the delayed response of huge
ice-sheets to warming means we may already be committed to more than 10m over the longer term. We just do
not know whether that will take centuries or millennia.”
A temperature increase of 4°C or more could pose very large risks to global food security, and to people.Humans
have limited tolerance for combinations of high temperature and humidity. Their upper limits of tolerance are
rarely if ever exceeded by climatic conditions alone, but with temperature increase somewhere between 5°C and
7°C, it starts to become likely that hot places will experience conditions that are fatal even for people lying down
in the shade.Population growth alone is also likely to double the number of people living below a threshold of
extreme water shortage by mid-century.
Sea level thresholds
Coastal cities, according to the report, probably have thresholds in terms of the rate and extent of sea level rise
that they can deal with, but we have very little idea where those thresholds are.The authors say that even the
0.8°C of climate change experienced so far is now causing us significant problems, and that “it seems likely that
high degrees of climate change would pose enormous risks to national and international security” “ for example,
through extreme water stress and competition for productive land.In a highly topical passage, they say migration
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from some regions may become more a necessity than a choice, and could happen on a historically unprecedented
scale.
“The capacity of the international community for humanitarian assistance, already at full stretch, could easily be
overwhelmed,” the report warns.The risks of state failure could rise significantly, affecting many countries
simultaneously, and even threatening those currently considered developed and stable.
But the report is not relentlessly downbeat. “An honest assessment of risk is no reason for fatalism,” it says.
“Just as small changes in climate can have very large effects, the same can be true for changes in government
policy, technological capability, and financial regulation… the goal of preserving a safe climate for the future
need not be beyond our reach.”

Courtesy: Eco Business

HANKOOK  TIRE’S  FUTURE-ORIENTED  TIRE  SUCCEEDS
HIGH-SPEED  DRIVING  WITHOUT  AIR  PRESSURE

Hankook Tire announced that i t  had
successfully completed its ride and handling
tests for its latest non-pneumatic tire (NPT)
HankookiFlex, which is made using eco-
friendly materials.
The iFlex is the latest example of Hankook
Tire’s continued technology leadership. The
company’s ability to push the boundaries of
driving capabilities is a direct result of its
robust foundation in R&D as well as the
following world-class technological prowess.
As the name suggests, NPTs do not require
air pressure. Hankook Tire has continued
researching on the new tire technologies
particularly for NPT since 2011. Crucially,
the company has been working toward the
development of NPTs that achieve all of the practical benefits of conventional air pressure tires while simultaneously
enhancing their high speed tire characteristics. The iFlex, which is the fifth NPT concept tire that Hankook Tire
has released, is the culmination of that effort.
The company put the iFlex through a serious of rigorous tests designed to push the tires to their limits in five
categories: durability, hardness, stability, slalom (zigzag) and speed. In the speed test, the electric car equipped
with iFlex tires reached 130km/h. The impressive results in all five categories demonstrated that the NPTs could
match conventional tires in terms of performance. At the same time, these results are expected to help the
company solidify its position as a global top-tier tire company and, give new momentum to its future-oriented
R&D capabilities.
Construction of the iFlex is centered on a new type of uni-material designed to maximize the tire’s eco-friendly
potential. From a manufacturing standpoint, the material used during product construction significantly enhances
the energy efficiency. From a product standpoint, the material allows the iFlex to be recycled with greater ease.
Hankook Tire then went one step further, integrating new tire construction techniques to simplify the manufacturing
process from eight stages to just four, thus further reducing the company’s carbon footprint.
“The HankookiFlex’s ability to deliver the perfect high-speed driving performance is the result of Hankook Tire’s
longstanding commitment to independently developing progressive, innovative tire technology. Aiming to strengthen
our technological leadership in the global tire market, we will continue to develop cutting edge eco-friendly and
future-oriented tires” says Mr. Seung-HwaSuh, Vice Chairman and CEO of Hankook Tire.
Hankook Tire currently has a number of projects underway that are centered on developing future-oriented tire
products. For example, ‘The Next Driving Lab,’ a brand campaign that was initiated in 2013, is operated primarily
to let talented engineers and designers bring to life their wildest futuristic dreams for innovative driving experiences.
Likewise, Hankook Tire collaborates every two years with world-renowned design schools to host the ‘Design
Innovation’ project. This project allows students to propose and study future tire concepts designed at generating
safer, more reliable, and more advanced tire performances.
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NEW  “SMART WINDOW”  MATERIAL
SELECTIVELY  BLOCKS  LIGHT  AND/OR  HEAT

In an effort to improve the energy efficiency of building, researchers have sought to develop windows that
change transparency to let more light – and therefore heat – through when it’s cold, and less when it’s hot.
Unfortunately, these methods tend to impede the passage of visible light, some by tinting panes and others by
complete obscuration. But a team at the Cockrell School of Engineering at The University of Texas at Austin has
developed a “smart window” technology that allows the passage of light while blocking heat, or vice versa.
Two years ago, Delia Milliron and her team produced a “smart” glass coating that could block visible light, near-
infrared light (NIR), or both. By embedding indium tin oxide (ITO) nanocrystals in glass imbued with niobium
oxide, the research team created an electrochromic material that’s able to transmit or block light depending on
the electric potential applied.
The team’s advancements on their previous research have led to the creation of electrochromic materials that
can selectively permit the passage of light, while blocking heat (cool mode) and, conversely, block light while
allowing the transfer of heat (warm mode). These new materials allows control of up to 90 percent of NIR and
80 percent of visible light. And since switching between modes takes mere minutes instead of hours, as was the
case with the previously-reported material, commercialized products may be closer at hand.
In order to make this new electrochromic material practical, the researchers structured the components into a
single, porous, interpenetrating network. This design provides channels for electronic and ionic change, thereby
enabling selective blocking of light and/or NIR through different applied voltages. Milliron and her team demon-
strated a proof-of-concept that achieves optical control properties from a single-component film. They are now
working toward methods suitable for low-cost manufacturing.

Illustration of different possible modes for this latest “smart window” technology
“These two advancements show that sophisticated dynamic control of sunlight is possible,” Milliron said. “We
believe our deliberately crafted nanocrystal-based materials could meet the performance and cost targets needed
to progress toward commercialization of smart windows.”
The research was published in the Journal of the American Chemical Society.
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POWERING  ENGINEERS  THROUGH  TRAINING – L & T
The Switchgear Training Centres have been set up with an aim to impart knowledge related to the selection,
application, installation, operation and maintenance  of Low and Medium Voltage switchgear, Industrial and
Building Automation products. Depending on the kind of professional enrolled and course content, the programmes
involve a blend of classroom sessions, practical training and case studies. These programmes offer participants
an invaluable experience, thereby promoting good engineering and management practices among Electrical and
Automation professionals, panel builders, project professionals and electrical consultants.

CODE PROGRAMME  NAME DAYS AUG
2015

SEP
2015

OCT
2015

FEES
Rs.

LT 01

LT 02

LT 03

LT 04

LT 05

LT 06

LT 07

LT 08

LT 09

LT 10

LT 11

SELECTION OF LV SWITCHGEAR AND APPLICATIONS
Need for switchgear, LV switchgear terminologies, product
standards, fault current calculation for LV system, Selection
& application of low voltage switchgears - like contactors,
thermal overload relays, motor starters.

BEST MAINTENANCE PRACTICES IN LV SWITCHGEAR
Safety & good maintenance practices, complete hands-on
workshop sessions on testing, troubleshooting &
maintenance of low voltage switchgear.

BREAKER MAINTENANCE WORKSHOP - C POWER ACB
Thorough hands-on training on C-Power range of Air
Circuit Breakers, testing, setting & programming of various
types of ACB microprocessor based protection releases like
SR-71/SR21i.

BREAKER MAINTENANCE WORKSHOP - U POWER OMEGA
ACB - Complete hands-on training on U-Power Omega
range of air circuit breakers. Including pole assembly
replacement, Fixing & testing of various accessories.
Testing, setting & programming of various types of
microprocessor based releases.

SWITCHBOARD  ELECTRICAL DESIGN - Introduction to
various standards for LV switchboard assembly including
IEC 61439, types of panels, forms of seperation, fault current
calculations as applicable to low voltage switchgear, bus
bar selection & design.

POWER  DISTRIBUTION IN BUILDINGS
Design parameters relevant to large buildings. Procedure
for load estimation; sizing of transformers and DG sets.
Sizing of Low Voltage switchgears.

ELECTRICAL SAFETY - Basics – Safety, Importance of Safety,
Electrical Safety, Types of Hazards, Fire, Shock, Effects of Fire
and Shock, Safety in Residences, Safety in Industrial and
Commercial premises.

SELECTION & APPLICATION OF DRIVES - Basics of LV
motors, inverter duty motor, basics of LV AC VFDs, selection
& application of AC VFDs, wiring diagram, parameter setting,
salient features, energy conservation with AC VFDs, VFD vs
soft starter. Classroom sessions supported by workshop
demonstrations.

REACTIVE POWER & HARMONICS  MITIGATION
What is PF, types of LV capacitors, selection criteria, power
factor improvement - concepts, methods & advantages,
APFC panels, dynamic compensation.

INTRODUCTION TO MEDIUM VOLTAGE SWITCHGEAR
Selection & application of vacuum circuit breaker,
specification of vacuum circuit breaker, fault current
calculation, vacuum vs SF6 as a medium of CB.

INDUSTRIAL  PROTECTION WITH NUMERICAL RELAYS
Introduction to protective relaying, terminologies,

5

5

3

2

3

3

1

3

2

2

4

3-7

24

24-26

7-11

2-4

12-16

5-7

8-9

14000

12500

6750

4500

10000

10000

2500

10000

6750

6750

12500
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LT 12

LT 13

LT 14

LT 15

LT 16

LT 17

LT 18

LT 19

LT 20

LT 21

LT 22

CODE PROGRAMME  NAME DAYS AUG
2015

SEP
2015

OCT
2015

FEES
Rs.

ANSI codes, CTs, PTs, Fault current calculations, relay
co-ordination, feeder protection, motor protection,
transformer protection, generator protection.

CONSERVATION & MANAGEMENT  OF ELECTRICAL ENERGY
Importance of energy conservation & management,
fundamental concepts of ECM, terminologies, software,
energy efficient technologies in electrical installations, Energy
Conservation Act, ECBC, etc. including some case studies.

REQUIREMENT OF SYSTEM & EQUIPMENT EARTHING - Need
& purpose of earthing, various types & methods of earthing,
selection of earthing system, system & equipment earthing,
sizing of earth conductors, generator earthing, transformer
earthing, earthing of sensitive electronic equipment.

INTRODUCTION  TO  INDUSTRIAL ELECTRICAL SYSTEMS
Overview of Indian power system, typical industrial electric
power distribution scheme, classroom sessions with
workshop demonstrations giving exposure to a wide range
of low voltage switchgear like contactors.

FIRE DETECTION & SECURITY SOLUTIONS - Basics of Fire
Alarm System, Conventional & Addressable FAS, Field devices,
Panels & Software, Design / BOQ from Floor plans.

BUILDING MANAGEMENT & ENERGY MANAGEMENT
SYSTEMS - Basics of BMS, Components of BMS, Input &
output devices, Controllers & Software, Installation &
Commissioning, Energy Saving and Green building
certification through BMS, Basics of Energy management,
hardware and software features.

SELECTION, PROTECTION & MAINTENANCE OF
TRANSFORMER - Selection, Classification, Operation of
Power and Distribution transformer, Vector groups,
Transformer protections, Routine tests for transformer,
Testing of transformer oil, Transformer maintenance,
Earthing of transformer, relevant IS/IEC standards.

INDUSTRIAL  ELECTRICIAN TRAINING PROGRAMME - Safety
& good maintenance practices, hands-on workshop sessions
on testing, troubleshooting & maintenance of low voltage
switchgear such as contactors, overload relays, motor starters,
switch disconnector fuse, good termination practices.

ELECTRICIAN TRAINING PROGRAMME FOR RESIDENTIAL
BUILDINGS - Basics of electricity, Selection of MCB, ELCB,
domestic Switches, Wires and accessories e.g. Time switch,
Introduction to Distribution boards, wiring demo staircase ,
godown lighting etc.

SWITCHGEAR SELECTION - MOTOR CONTROL  CENTRE
(MCC) - Motor control and protection techniques, Selection
of Controlgear product range includes Contactor, O/L Relay,
starter - Type-2 coordination.

SWITCHGEAR SELECTION - POWER CONTROL CENTRE (PCC)
LV Power distribution, Latest trends and selection of ACB,
MCCB, SDF, Changeover and related accessories.

DESIGN OF CONTROL CIRCUITS - Control Circuits & Schemes
Fundamental Graphical Symbols & Nomenclatures of Various
Components, Guidelines for Control Circuit Diagram.

2

2

3

1

1

2

2

1

2

2

2

For more information about the Training Calendar and programmes.
Contact:- Coonoor Larsen & Toubro Limited Switchgear Training Centre, Ooty-Coonoor Main Road Yellanahalli
P.O., The Nilgiris - 643 243 Tel. : 0423 251 7107  Fax : 0423 251 7158 E-mail: stc-coonoor@Lntebg.com.

10-12,
19-21

27

28

13-14

21-23,
28-30

22-23

24-25

19-21

26-27

28

29-30

6750

8000

3000

3500

3500

6750

2000

1000

5500

5500

6750
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Dr. A.P.J.  ABDUL  KALAM  (1931 −−−−− 2015)

Dr. A.P.J. Abdul Kalam

at the International Book Fair,

Trivandrum, 2014

Early life and education
Avul Pakir Jainulabdeen Abdul Kalam was born
on 15 October 1931 to a Tamil Muslim family in
Rameswaram in the State of Tamil Nadu. His
father’s name was Jainulabudeen, a boat owner,
and his mother Ashiamma, a housewife. His father
owned a ferry that took Hindu pilgrims back and
forth between Rameswaram and the now-extinct
Dhanushkodi. Kalam was the youngest of four
brothers and one sister in his family. He came from
a poor background and started working at an
early age to supplement his family’s income. After
completing school, Kalam distributed newspapers
to contribute to his father’s income. In his school
years he had average grades but was described
as a bright and hardworking student who had a
strong desire to learn and spend hours on his
studies, especially mathematics. After completing
his education at the Ramanathapuram Schwartz
Matriculation School, Kalam went on to attend
Saint Joseph’s College, T iruchirappalli , then
aff iliated with the University of Madras, from
where he graduated in physics in 1954.
He moved to Madras in 1955 to study aerospace
engineering in Madras Institute of Technology.
While Kalam was working on a senior class project,
the Dean was dissatisfied with his lack of progress
and threatened to revoke his scholarship unless
the project was finished within the next three days.
Kalam met the deadline, impressing the Dean, who
later said to him, “I was putting you under stress
and asking you to meet a difficult deadline”. He
narrowly missed achieving his dream of becoming
a f ighter pilot, as he placed ninth in qualif iers,
and only eight positions were available in the IAF.

Career as a scientist
After graduating from the Madras Institute of
Technology in 1960, Kalam joined the
Aeronautical Development Establishment of the
Defence Research and Development
Organisation (DRDO) as a scientist. He started his
career by designing a small helicopter for the
Indian Army, but remained unconvinced by his
choice of a job at DRDO. Kalam was also part of
the INCOSPAR committee working under Vikram
Sarabhai, the renowned space scientist. In 1969,
Kalam was transferred to the Indian Space
Research Organisation (ISRO) where he was the
project director of India’s f irst Satellite Launch
Vehicle (SLV-III) which successfully deployed the
Rohini satellite in near-earth orbit in July 1980;
Kalam had first started work on an expandable
rocket project independently at DRDO in 1965.
In 1969, Kalam received the government’s
approval and expanded the programme to
include more engineers.

Dr. A.P.J. Abdul Kalam addresses engineering students

at IIT Guwahati

In 1963–64, he visited NASA’s Langley Research
Center in Hampton, Virginia; Goddard Space
Flight Center in Greenbelt, Maryland; and Wallops
Flight Facility. Between the 1970s and 1990s,
Kalam made an effort to develop the Polar
Satell ite Launch Vehicle (PSLV) and SLV-II I
projects, both of which proved to be successful.
Kalam was invited by Raja Ramanna to witness
the country’s f irst nuclear test Smiling Buddha as
the representative of TBRL, even though he had
not participated in its development. In the 1970s,
Kalam also directed two projects, Project Devil
and Project Valiant, which sought to develop
ballistic missiles from the technology of the
successful SLV programme. Despite the
disapproval of the Union Cabinet, Prime Minister
Indira Gandhi allotted secret funds for these
aerospace projects through her discretionary
powers under Kalam’s directorship. Kalam played
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an integral role convincing the Union Cabinet to
conceal the true nature of these classif ied
aerospace projects. His research and educational
leadership brought him great laurels and prestige
in the 1980s, which prompted the government to
initiate an advanced missile programme under his
directorship. Kalam and Dr V S Arunachalam,
metallurgist and scientif ic adviser to the Defence
Minister, worked on the suggestion by the then
Defence Minister, R. Venkataraman on a proposal
for simultaneous development of a quiver of
missiles instead of taking planned missiles one
after another. R Venkatraman was instrumental in
getting the cabinet approval for allocating INR
388 crores for the mission, named Integrated
Guided Missile Development Programme (IGMDP)
and appointed Kalam as the chief executive.
Kalam played a major part in developing many
missiles under the mission including Agni, an
intermediate range ballistic missile and Prithvi, the
tactical surface-to-surface missile, although the
projects have been criticised for mismanagement
and cost and time overruns.
Kalam served as the Chief Scientif ic Adviser to
the Prime Minister and the Secretary of the
Defence Research and Development Organisation
from July 1992 to December 1999. The Pokhran-II
nuclear tests were conducted during this period
in which he played an intensive political and
technological role. Kalam served as the Chief
Project Coordinator, along with Rajagopala
Chidambaram, during the testing phase. Media
coverage of Kalam during this period made him
the country’s best known nuclear scientist.
However, the director of the site test, K Santhanam,
said that the thermonuclear bomb had been a
“f izzle” and criticisied Kalam for issuing an
incorrect report. Both Kalam and Chidambaram
dismissed the claims.
In 1998, along with cardiologist Soma Raju, Kalam
developed a low cost coronary stent, named the
“Kalam-Raju Stent”. In 2012, the duo designed a
rugged tablet computer for health care in rural
areas, which was named the “Kalam-Raju Tablet”.
Presidency
Kalam served as the 11th President of India,
succeeding K. R. Narayanan. He won the 2002
presidential election with an electoral vote of
922,884, surpassing the 107,366 votes won by
Lakshmi Sahgal. His term lasted from 25 July 2002
to 25 July 2007.
On 10 June 2002, the National Democratic
Alliance (NDA) which was in power at the time,
expressed that they would nominate Kalam for
the post of President, and both the Samajwadi
Party and the Nationalist Congress Party backed

his candidacy. Af ter the Samajwadi Par ty
announced its support for Kalam, Narayanan
chose not to seek a second term in office, leaving
the field clear. Kalam said of the announcement
of his candidature:
I am really overwhelmed. Everywhere both in
Internet and in other media, I have been asked
for a message. I was thinking what message I can
give to the people of the country at this juncture.
On 18 June, Kalam filed his nomination papers in
the Indian Parliament, accompanied by Vajpayee
and his senior Cabinet colleagues.

Dr. A.P.J. Abdul Kalam along with Vladimir Putin

and Manmohan Singh during his presidency

The polling for the presidential election began
on 15 July 2002 in Parliament and the state
assemblies, with the media claiming that the
election was a one-sided affair and Kalam’s
victory was a foregone conclusion; the count was
held on 18 July. Kalam became the 11th president
of the Republic of India in an easy victory, and
moved into the Rashtrapati Bhavan after he was
sworn in on 25 July. Kalam was the third President
of India to have been honoured with a Bharat
Ratna, India’s highest civilian honour, before
becoming the President.  Dr Sar vepall i
Radhakrishnan (1954) and Dr Zakir Hussain (1963)
were the earlier recipients of Bharat Ratna who
later became the President of India. He was also
the first scientist and the first bachelor to occupy
Rashtrapati Bhawan.
During his term as president,  he was
affectionately known as the People’s President,
saying that signing the Office of Profit Bill was
the toughest decision he had taken during his
tenure. Kalam was criticised for his inaction in
deciding the fate of 20 out of the 21 mercy
petitions submitted to him during his tenure.
Article 72 of the Constitution of India empowers
the President of India to grant pardons, and
suspend or commute the death sentence of
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convicts on death row. Kalam acted on only one
mercy plea in his f ive-year tenure as president,
rejecting the plea of rapist Dhananjoy Chatterjee,
who was later hanged. Perhaps the most notable
plea was from Afzal Guru, a Kashmiri terrorist who
was convicted of conspiracy in the December 2001
attack on the Indian Parliament and was sentenced
to death by the Supreme Court of India in 2004.
While the sentence was scheduled to be carried
out on 20 October 2006, the pending action on
his mercy plea resulted in him remaining on death
row. He also took the controversial decision to
impose President’s Rule in Bihar in 2005.
In September 2003, in an interactive session in PGI
Chandigarh, Kalam supported the need of
Uniform Civil Code in India, keeping in view the
population of the country.
At the end of his term, on 20 June 2007, Kalam
expressed his willingness to consider a second
term in office provided there was certainty about
his victory in the 2007 presidential election.
However, two days later, he decided not to
contest the Presidential election again stating that
he wanted to avoid involving Rashtrapati Bhavan
from any political processes. He did not have the
support of the left parties, Shiv Sena and UPA
constituents, to receive a renewed mandate.
Nearing the expiry of the term of the 12th
President Pratibha Patil on 24 July 2012, media
reports in April claimed that Kalam was likely to
be nominated for his second term. After the
reports, social networking sites witnessed a
number of people supporting his candidature. The
BJP potentially backed his nomination, saying that
the party would lend their support if the Trinamool
Congress, Samajwadi Party and Indian National
Congress proposed him for the 2012 presidential
election. A month ahead of the election, Mulayam
Singh Yadav and Mamata Banerjee also expressed
their suppor t for Kalam. Days af terwards,
Mulayam Singh Yadav backed out,  leaving
Mamata Banerjee as the solitary supporter. On 18
June 2012, Kalam declined to contest the 2012
presidential poll. He said of his decision not to
do so:
Many, many citizens have also expressed the same
wish. It only reflects their love and affection for
me and the aspiration of the people. I am really
overwhelmed by this support. This being their
wish, I respect it. I want to thank them for the trust
they have in me.
Post-presidency
After leaving off ice, Kalam became a visiting
professor at the Indian Institute of Management
Shillong, the Indian Institute of Management
Ahmedabad, and the Indian Institute of

Management Indore; an honorary fellow of Indian
Institute of Science, Bangalore; chancellor of the
Indian Institute of Space Science and Technology
Thiruvananthapuram; professor of Aerospace
Engineering at Anna University; and an adjunct
at many other academic and research institutions
across India. He taught information technology
at the International Institute of Information
Technology, Hyderabad, and technology at
Banaras Hindu University and Anna University.

Dr. A.P.J. Abdul Kalam at Bijnor

a week before his death

In May 2012, Kalam launched a programme for
the youth of India called the What Can I Give
Movement, with a central theme of defeating
corruption. He also enjoyed writing Tamil poetry
and playing the veenai, a South Indian string
instrument. Kalam listened to Carnatic devotional
music every day and believed in the Hindu culture.
Kalam used to read Bhagavad Gita and was a
vegetarian. He was nominated for the MTV Youth
Icon of the Year award in 2003 and 2006. In the
2011 Hindi film I Am Kalam, Kalam is portrayed
as a positive influence on a poor but bright
Rajasthani boy named Chhotu, who renames
himself Kalam in honour of his idol.
In 2011, Kalam was criticised by civil groups over
his stand on the Koodankulam Nuclear Power
Plant; he supported the establishment of the
nuclear power plant and was accused of not
speaking with the local people. The protesters
were hostile to his visit as they perceived to him
to be a pro-nuclear scientist and were
unimpressed by the assurances provided by him
regarding the safety features of the plant.
Death
On 27 July 2015, Kalam travelled to Shillong to
deliver a lecture on “Creating a Livable Planet
Earth”. at the Indian Institute of Management
Shillong. At around 6:35 p.m. IST, only f ive
minutes into his lecture, he collapsed. He was
rushed to the nearby Bethany Hospital in a critical
condition; upon arrival, he lacked a pulse or any
other signs of life. Despite being placed in the
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intensive care unit, Kalam was confirmed dead of
a sudden cardiac arrest at 7:45 p.m IST.
Following his death, Kalam’s body was airlifted in
an Indian Air Force helicopter from Shillong to
Guwahati, from where it was flown to New Delhi
on the morning of 28 July in an air force C-130J
Hercules. The flight landed at Palam Air Base and
was received by the President, the Prime Minister,
Chief Minister of Delhi Arvind Kejriwal, and the
three service chiefs of the Indian Armed Forces,
who laid wreaths on Kalam’s body. His body was
then placed on a gun carriage draped with the
Indian flag and taken to his Delhi residence at 10
Rajaji Marg where the public and numerous
dignitaries paid homage, including former prime
minister Manmohan Singh, Congress president
Sonia Gandhi, Rahul Gandhi, and Uttar Pradesh
Chief Minister Akhilesh Yadav.
On the morning of 29 July, Kalam’s body, wrapped
in the Indian flag, was taken to Palam Air Base,
from where it was flown to Madurai in an air force
C-130J aircraft, arriving at Madurai Airport that
afternoon. His body was received at the airport
by the three service chiefs and national and state
dignitaries, including cabinet ministers Manohar
Parrikar, Venkaiah Naidu, Pon Radhakrishnan; and
the governors of Tamil Nadu and Meghalaya, K
Rosaiah and V. Shanmuganathan. After a brief
ceremony, Kalam’s body was flown in an air force
helicopter to the town of Mandapam. From
Mandapam, Kalam’s body was taken in an army
truck to his hometown of Rameswaram, where it
was displayed in an open area in front of the local
bus station to allow the public to pay their final
respects until 8 p.m. that evening.
On 30 July 2015, the former President was laid to
rest at Rameswaram’s Pei Karumbu Ground with
full state honours. Over 350,000 people attended
the last rites, including the Prime Minister, the
governor of Tamil Nadu and the chief ministers
of Karnataka, Kerala and Andhra Pradesh.
Reactions
India reacted to Kalam’s death with an outpouring
of grief ; numerous tributes were paid to the
former President across the nation and on social
media. The Government of India declared a seven-
day state mourning period as a mark of respect.
President Pranab Mukherjee, V ice President
Hamid Ansari, Home Minister Rajnath Singh, and
other leaders condoled the former President’s
demise. Prime Minister Narendra Modi said “his
[Kalam’s] death is a great loss to the scientif ic
community. He took India to great heights. He
showed the way.” Former Prime Minister Dr.
Manmohan Singh, who had served as prime
minister under Kalam, said, “our country has lost
a great human being who made phenomenal

contributions to the promotion of self reliance in
defence technologies. I worked very closely with
Dr. Kalam as prime minister and I greatly
benef ited from his advice as president of our
country. His life and work will be remembered
for generations to come.” ISRO chairman A. S.
Kiran Kumar called his former colleague “a great
personality and a gentleman”, while former
chairman G. Madhavan Nair described Kalam as
“a global leader” for whom “the downtrodden
and poor people were his priority. He always had
a passion to convey what is in his mind to the
young generation”, adding that his death left a
vacuum which none could fill.
South Asian leaders expressed condolences and
lauded the late statesman. The Bhutanese
government ordered the country’s flags to fly at
half-staff to mourn Kalam’s death, and lit 1000
butter lamps in homage. Bhutanese Prime Minister
Tshering Tobgay expressed deep sadness, saying
Kalam “was a leader greatly admired by all
people, especially the youth of India who have
referred to him as the people’s President”.
Bangladesh Prime Minister Sheikh Hasina
described Kalam as “a rare combination of a great
statesman, acclaimed scientist, and a source of
inspiration to the young generation of South Asia”
and termed his death an “irreparable loss to India
and beyond”. Bangladesh Nationalist Party chief
Khaleda Z ia said “as a nuclear scientist, he
engaged himself in the welfare of the people”.
Ashraf Ghani, the President of Afghanistan, called
Kalam “an inspirational f igure to millions of
people,” noting that “we have a lot to learn from
his life”. Nepalese Prime Minister Sushil Koirala
recalled Kalam’s scientific contributions to India:
“Nepal has lost a good friend and I have lost an
honoured and ideal personality.” The President
of Pakistan, Mamnoon Hussain, and Prime
Minister of Pakistan Nawaz Sharif also expressed
their grief and condolences on his passing.. The
President of Sri Lanka, Maithripala Sirisena, also
expressed his condolences. “Dr. Kalam was a man
of f irm conviction and indomitable spirit, and I
saw him as an outstanding statesman of the world.
His death is an irreparable loss not only to India
but to the entire world.” The Commander-in-Chief
of the Myanmar Armed Forces, Senior General Min
Aung Hlaing, expressed condolences on behalf
of the Myanmar government. The Dalai Lama
expressed his sadness and offered condolences
and prayers, calling Kalam’s death “an irreparable
loss”.
Kathleen Wynne, the Premier of Ontario, which
Kalam had visited on numerous occasions,
expressed “deepest condolences ... as a respected
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scientist ,  he played a crit ical role in the
development of the Indian space program. As a
committed educator, he inspired millions of young
people to achieve their very best. And as a devoted
leader, he gained support both at home and
abroad, becoming known as ‘the people’s
President’. I join our Indo–Canadian families,
friends, and neighbours in mourning the passing
of this respected leader.” United States President
Barack Obama extended “deepest condolences to
the people of India on the passing of former
Indian President Dr. APJ Abdul Kalam”, and
highlighted his achievements as a scientist and
as a statesman, notably his role in strengthening
U.S.–India relations and increasing space
cooperation between the two nations. “Suitably
named ‘the People’s President’, Dr. Kalam’s humility
and dedication to public service served as an
inspiration to millions of Indians and admirers
around the world.”
Russian President Vladimir Putin expressed
sincere condolences and conveyed his sympathy
and support “to the near and dear ones of the
deceased leader, to the government, and entire
people of India”.  He remarked on Kalam’s
outstanding “personal contribution to the social,
economic, scientif ic, and technical progress of
India and in ensuring its national security,” adding
that Dr.  Kalam would be remembered as a
“consistent exponent of closer friendly relations
between our nations, who has done a lot for
cementing mutually benef icial Russian–Indian
cooperation.” Other international leaders—
including former Indonesian president Susilo
Bambang Yudhoyono, Malaysian Prime Minister
Najib Razak, Singaporean Prime Minister Lee
Hsien Loong, President of the United Arab
Emirates Sheikh Khalifa bin Zayed Al Nahyan, and
Vice President and Prime Minister of the United
Arab Emirates and emir of Dubai Sheikh
Mohammed bin Rashid Al Maktoum—also paid
tribute to Kalam.
Writings
In his book India 2020, Kalam strongly advocated
an action plan to develop India into a “knowledge
superpower” and a developed nation by the year
2020. He regarded his work on India’s nuclear
weapons programme as a way to assert India’s
place as a future superpower.
I have identified five areas where India has a core
competence for integrated action: (1) agriculture
and food processing; (2) education and healthcare;
(3) information and communication technology;
(4) infrastructure, reliable and quality electric
power, surface transport and infrastructure for all

parts of the country; and (5) self-reliance in critical
technologies. These five areas are closely inter-
related and if advanced in a coordinated way, will
lead to food, economic and national security.

Dr. A.P.J. Abdul Kalam delivering speech

Kalam describes a “transformative moment” in
his life when he asked Pramukh Swami, the guru
of the BAPS Swaminarayan Sampradaya, how
India might realize this f ive-pronged vision of
development.  Pramukh Swami’s answer—to add
a sixth area developing faith in God and
spirituality to overcome the current climate of
crime and corruption—became the spiritual
vision for the next 15 years Kalam’s life, which he
describes in his f inal book, Transcendence: My
Spiritual Experiences with Pramukh Swamiji,
published just a month before his death.
It was reported that there was considerable
demand in South Korea for translated versions
of books authored by him.
Kalam took an active interest in other
developments in the f ield of science and
technology, including a research programme for
developing biomedical implants.  He also

Dr. A.P.J. Abdul Kalam delivering speech
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supported open source technology over
proprietary software, predicting that the use of
free software on a large scale would bring the
benef its of information technology to more
people.
Kalam set a target of interacting with 100,000
students during the two years after his resignation
from the post of scientif ic adviser in 1999. He
explained, “I feel comfortable in the company of
young people, particularly high school students.
Henceforth, I  intend to share with them
experiences, helping them to ignite their
imagination and preparing them to work for a
developed India for which the road map is already
available.”

Awards and honours
Kalam has received honorary doctorates from 40
universit ies.  The Government of India has
honoured him with the Padma Bhushan in 1981
and the Padma Vibhushan in 1990 for his work
with ISRO and DRDO and his role as a scientific
advisor to the Government. In 1997, Kalam
received India’s highest civilian honour, the Bharat
Ratna, for his contribution to the scientif ic
research and modernisation of defence
technology in India. In 2013, he was the recipient
of the Von Braun Award from the National Space
Society “to recognize excel lence in the
management and leadership of a space-related
project”.

Year of award or

honour
Name of award or honour Awarding organisation

2014 Doctor of Science Edinburgh University,UK

2012 Doctor of Laws (Honoris Causa) Simon Fraser University

2011 IEEE Honorary Membership IEEE

2010 Doctor of Engineering University of Waterloo

2009 Honorary Doctorate Oakland University

2009 Hoover Medal ASME Foundation, USA

2009 International von Kármán Wings Award California Institute of Technology, USA

2008 Doctor of Engineering (Honoris Causa)
Nanyang Technological University,

Singapore

2008 Doctor of Science (Honoris Causa) Aligarh Muslim University, Aligarh

2007
Honorary Doctorate of Science and

Technology
Carnegie Mellon University

2007 King Charles II Medal Royal Society, UK

2007 Honorary Doctorate of Science University of Wolverhampton, UK

2000 Ramanujan Award Alwars Research Centre, Chennai

1998 Veer Savarkar Award Government of India

1997
Indira Gandhi Award for National

Integration
Indian National Congress

1997 Bharat Ratna Government of India

1994 Distinguished Fellow Institute of Directors (India)

1990 Padma Vibhushan Government of India

1981 Padma Bhushan Government of India

Books and documentaries
Kalam’s writings

Developments in Fluid Mechanics and Space
Technology  by A P J Abdul Kalam and
Roddam Narasimha; Indian Academy of
Sciences, 1988

India 2020: A Vision for the New Millennium
by A P J Abdul Kalam, Y. S. Rajan; New York,
1998.
W ings of Fire:  An Autobiography  by
A P J Abdul Kalam, Arun Tiwari; Universities
Press, 1999.
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Ignited Minds: Unleashing the Power Within
India by A P J Abdul Kalam; Viking, 2002.
The Luminous Sparks by A P J Abdul Kalam,
by; Punya Publishing Pvt Ltd, 2004.
Mission India by A P J Abdul Kalam, Paintings
by Manav Gupta; Penguin Books, 2005
Inspiring Thoughts by A P J Abdul Kalam;
Rajpal & Sons, 2007
Indomitable Spirit by A P J Abdul Kalam;
Rajpal and Sons Publishing
Envisioning an Empowered Nation  by
A P J Abdul Kalam with A Sivathanu Pillai;
Tata McGraw-Hill, New Delhi
You Are Born To Blossom: Take My Journey
Beyond by A P J Abdul Kalam and Arun
Tiwari; Ocean Books, 2011.
Turning Points: A journey through challenges
by A P J Abdul Kalam; Harper Collins India,
2012.
Target 3 Billion” by A P J Abdul Kalam and
Srijan Pal Singh; December 2011 | Publisher
Penguin Books.
My Journey: (titled vdJ gazk; - Tamil)
Transforming Dreams into Actions  by
A P J Abdul Kalam; August 2013 by the Rupa
Publication.
A Manifesto for Change: A Sequel to India 2020
by A P J Abdul Kalam and V Ponraj; July 2014
by Harper Collins.
Forge your Future: Candid, Forthright, Inspiring
by A P J Abdul Kalam; by Rajpal and Sons,
29 October 2014.
Reignited: Scientific Pathways to a Brighter
Future by A P J Abdul Kalam and Srijan Pal
Singh; by Penguin India, 14 May 2015.
Transcendence: My Spiritual Experiences with
Pramukh Swamiji by A P J Abdul Kalam with
Arun Tiwari; Harper Collins Publishers, June
2015

Biographies
Eternal Quest: Life and Times of Dr Kalam by
S Chandra; Pentagon Publishers, 2002.
President A P J Abdul Kalam by R K Pruthi;
Anmol Publications, 2002.
A P J Abdul Kalam: The Visionary of India by
K Bhushan, G Katyal; A P H Pub Corp, 2002.
A Litt le Dream  (documentary f i lm) by
P. Dhanapal; Minveli Media Works Private
Limited, 2008.

The Kalam Effect: My Years with the President
by P M Nair; Harper Collins, 2008.
My Days With Mahatma Abdul Kalam by
Fr A K George; Novel Corporation, 2009.

Dreams
is not what you see in sleep

is the thing which doesn’t let you sleep
−−−−− Dr. A.P.J. Abdul kalam
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ENERGY  CONSERVATION  THROUGH
ENERGY EFFICIENCY  –  6

Dr. Abdul Kalam, the Missile
Man and a Visionary for Bright
Future of India, had clear idea
about India’s Development and
Energy needs and was an
advocate of Energy Security and
Energy Freedom for India. He
said that India should work for
Energy Freedom by the year
2030 applying appropriate
Technologies and making use of
our abundant Renewable Energy
Resources. He was advocating
the need for Efficient Use of
Energy and alternative Fuels
through Bio sources.
This Part of the Energy
Conservation Series is devoted to
studying and understanding some
of the basic Ideas propagated by
Dr. Abdul Kalam with regard to Energy and Energy Efficiency. The details in brief discussed below are taken
from some of his addresses in different forums in the Country.
Dr. Kalam, a strong advocate of nuclear power, said in response to a query on continuing concerns about safety
of Kudankulam nuclear power plant that every watt of electricity was important for the country. Generation of
electricity by burning the fossil fuel was not environmentally sensible as every one litre fossil fuel used for
generating energy produces two kilograms of carbon dioxide. Nuclear plants generates clean energy, he said.
Asked about the safety concerns in the wake of the Fukushima nuclear plant accident in Japan last year, the
former President said that there are 546 nuclear reactors currently operating in different countries in the world.
He, however, added that the country had to focus on alternative energy sources such as wind and solar energy.
Earlier, during an interactive session, Dr. Kalam said that in India
all the nuclear reactors are Uranium-based. India is blessed with
thorium as one-third of the total world thorium reserve is in the
country, he said. Thorium, however, is not a fissile material, he
said adding that the country needed fast breeders to convert
thorium into a fissile material.
Energy Independence in India - A Perspective:
India has 17% of the world’s population, but only about 0.8% of
the world’s known oil and natural gas resources. Based on the
progress visualized for the nation during the next two decades,
the power generating capacity has to increase to 400,000 MW
by the year 2030. This takes into consideration of energy
economies planned and the design and production of energy
efficient equipments and systems. Energy independence has got
to be achieved through three different sources namely renewable
energy (solar, wind and hydro power), electrical power from
nuclear energy and bio-fuel for the transportation sector. Energy
independence throws very important technological challenges
to the world:

1) The solar cell efficiency has to increase from the present
20% to 55% through intensified research on CNT (Carbon
Nano Tube) based solar cells.
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2) For thorium reactors, as it is known, thorium is a non-fissile material. It has to be converted into a fissile
material using Fast Breeder Technology.

3) In the Bio-fuel area, the challenge is bio-fuel plantation for higher yield, esterification technologies for the
higher output and the modification to automobile power plants.

As per Dr. A.P.J. Abdul Kalam, Energy efficiency is the fifth fuel after wood, oil, nuclear and green source.
There is awareness in this area of energy efficiency world over as the investment towards improving energy
efficiency pays over a short period of time.
Kalam stressed on the scope of ‘fifth fuel’ that uses energy efficiently. “Various reports suggest that building
energy efficiency is perhaps the most economically feasible and convenient way to generate energy by actually
saving it. In India, there is a great scope for this fifth source of energy”.
Citing an example, Kalam stated that, in distribution of power alone, the losses are over 40% in many states.
“There is also an immense scope for energy efficiency at household levels ranging from cooking fuels to smart
buildings which can save up to 50% of the energy consumption,” he said.
Kalam also spoke on e-waste and said that its generation, handling, transportation and disposal waste were an
important concern for the country to address. “Building adequate capacity of modern cost effective disposal
systems will need continuous research by recyclers, electronic systems manufacturers and user groups as a
whole”.
He said that research must be done in areas such as design for environment, for longer life, modularity to enable
replacement of specific parts, recycling processes and systems, eco-labeling, dis-assembly, greening supply chains,
life cycle assessment and bio-inspired material, among others.
Kalam attached priority on fuel conservation as a sustainable means to achieve energy sufficiency.
Addressing a conference on ‘Environment and Its Impact on Society’ organized by the JD Birla Institute, Kolkata,
Kalam said different reports have suggested that “building energy efficiency is perhaps the most economically
feasible and convenient way to generate energy.”
Describing “energy conservation” as a “source of fuel” he said: “More than any form of technology, what it
needs is the social awareness and incentives for the industries and homes to go green.”
Elaborating on the India scenario, he said the losses in power distribution alone are more than 40 per cent in many
States. “There is also an immense scope for energy efficiency at household levels ranging from cooking fuels to
smart buildings which can save up to 50 per cent of the energy consumption,” Kalam pointed out.
He suggested a host of strategies to implement energy conservation. Different industries such as cement, aluminium,
steel, fertilizers, and textiles need to “evolve energy utilization norms on per capita basis and provide a challenge
to designers to work towards the target.”
There is also a need for an “enterprise-wise review within each of these sectors and mechanism to reveal the
variance from planned utilization to the actual.” Kalam emphasized on the necessity for enterprises to install
energy efficient electronic equipment, thereby helping the estimated 75 million rural households deprived of
electricity. The aerospace scientist also said consumption of solar energy would be crucial for India’s energy
future.
He stressed on framing of a national policy on solar power paneled houses.
Meanwhile, Kalam suggested the implementation of Providing Urban Amenities in Rural Areas (PURA) scheme
to create more economic opportunities. “First you have to implement the PURA programme for the 700 million
people in the villages. The you need to focus on small and medium enterprises throughout the country and value
addition for agriculture products which we are not doing,” he said when asked about continuous rupee devaluation
and slow growth rate.
The concept was mooted by Kalam when he was the President.
“If these three programmers are rolled out nationally, we don’t require anybody’s help for economic upswing,”
he added.     (To be continued)

S. Mahadevan, B.E., F.I.E., M.B.A.,
Consultant,

Energy and Energy Efficiency,
Mobile: 98401 55209

If you fail, never give up because F.A.I.L. means “First Attempt in Learning”
End is not the end, in fact E.N.D. means “Effort Never Dies”

If you get No as an answer, Remember N.O. means “Next Opportunity”
So let’s be positive −−−−− Dr. A.P.J. ABDUL  KALAM
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FOODS  THAT  CAN  LOWER  YOUR  HIGH  BLOOD  PRESSURE
Banana
Scientists from
Manipal, India and
John Hopkins
University have
found that eating
bananas may
reduce blood
pressure by
10 percent as it acts
like an ACE-inhibitor medication taken for blood
pressure. Eat a whole banana as a snack or add it in
your morning cereal or make a fruit salad with banana
as one of the ingredients. Whatever way you eat it, a
medium sized banana will provide 422mg of potassium
and 17 percent of the daily recommended value for
vitamin C.
Beets
Drinking 500ml of
beetroot juice a day
can significantly
reduce blood
pressure, according
to scientists. They
found that the
dietary nitrate in the
beet juice was
converted to nitrite by the bacteria present on the
tongue.
The nitrite is converted to nitric oxide and this is
important in the regulation and control of blood pressure
Skinless Poultry
Eating chicken legs
or chicken breast or
chicken soup may
help lower your high
blood pressure. A
protein found in
chicken breast and chicken legs, are broken up in the
stomach into peptides (smaller proteins). These peptides
had blood pressure lowering activity similar to blood
pressure medication - ACE inhibitors. The blood
pressure lowering effect continued for at least 4 hours
after administration of chicken breast and up to 24 hours
in case of chicken legs.
Cocoa
Consuming cocoa in
the form of dark
chocolate or as a
hot drink may
reduce blood
pressure in
overweight people.
Chocolate / cocoa is

a significant source of polyphenols that is converted to
nitric oxide which helps reduce blood pressure. For
example, 2 cups of cocoa improves blood vessel function
and reduces blood pressure. However, when the drink
contains sugar (polyphenols are very bitter by the way!)
blood pressure doesn’t improve as much. In any case
too much of sweetened cocoa isn’t a great idea for the
waist line. Is it?
Garlic
There are
conflicting reports
about short term
usefulness of garlic
in lowering high
blood pressure.
However it  may
work over a period of time by cutting down on the blood
lipid levels. So, it is actually up to you to use or not to
use garlic to reduce high blood pressure. Fresh crushed
garlic has the best effect but if you can’t stand the
pungent smell of garlic, you can use supplements that
come in the form of capsules.
Onion
Rutin, a flavonoid, is
a non-nutritive
dietary anti-oxidant
of many foods such
as onions, apples,
tea and red wine,
and has shown
health-improving
effects in different
animal studies. A study indicates that diabetic patients
given a supplementation of Rutin tablets for 60 days
showed significant reduction in systolic and diastolic
blood pressure. Rutin has no side effects.
Potato
This popular but
c o n t r o v e r s i a l
comfort food can
actually be very
healthy if NOT
eaten in the form of
greasy fries or
chips or even baked
and loaded with
butter, sour cream or melted cheese. Potato is a very
good source of vitamin C and potassium and known for
its blood pressure qualities. It also contains blood
pressure lowering phenolic amides called kukoamine.
Researchers  are not sure regarding the quantity of
potatoes you will need to eat to lower your blood
pressure , but they think that a few good servings of
potato (especially with skins) can serve the purpose.
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DASH Diet
’Dietary Approaches to Stop Hypertension’
diet indicates that higher dietary potassium
intake was associated with significantly lower
blood pressures. Consumption of a diet
including 8.5 servings/day of fruits and
vegetables and 4,100 mg/day of potassium
lowered blood pressure by an average of 2.8
/1.1 mm Hg (systolic BP/diastolic BP) in
people with normal blood pressure and by an
average of 7.2 /2.8 mm Hg in people with
hypertension. Increasing dietary calcium
intake by 800 mg/day in the DASH trial
lowered systolic and diastolic blood pressure
still further.

Read more: http://www.medindia.net/slideshow/foods-to-lower-your-high-blood-pressure.asp

NjtijNjtijNjtijNjtijNjtij
gpurtpf;fg; NghFk; xU ngz;zpd; gpurtj;jpw;fhd Vw;ghLfs;
ele;Jf; nfhz;bUe;jd cwtpdHfs; vy;yhk; fhj;jpUf;f
me;j jha; typapy; fjwpf; nfhz;bUe;jhs;.

tapw;wpypUf;Fk; Foe;ijf;F tof;fj;jpw;F khwhd rj;jk;
VNjhNjh Nfl;lJ> ekf;F vd;d elf;fg; NghfpwNjh vd;w
Fog;gk; Foe;ijapd; kdjpy; CryhbaJ> mikjpahf
Mde;jkhf kpje;Jf; nfhz;bUe;j ekf;F vd;d Mfg;NghfpwJ>
tof;fkhf ehk; NgRk; flTisNa Nfl;L tplyhk; vd;W
Foe;ij flTis mioj;jJ.

Foe;ij:Foe;ij:Foe;ij:Foe;ij:Foe;ij: ,iwtNd vd;id vq;F mDg;gg; Nghfpwha;
tof;fj;Jf;F khwhd VNjhNjh rj;jk; Nfl;fpwJ vdf;F
xd;Wk; Ghpatpy;iyNa.

flTs;:flTs;:flTs;:flTs;:flTs;: Foe;jha; ,dp eP kdpjHfSld; trpf;fg; Nghfpwha;.

Foe;ij: Foe;ij: Foe;ij: Foe;ij: Foe;ij: ehd; ,q;F re;Njh~khfj; jhNd ,Uf;fpNwd;
ehd; Vd; mq;F Nghf Ntz;Lk;.

flTs;: flTs;: flTs;: flTs;: flTs;: ,y;iy Foe;jha; eP ,q;fpUg;gJ NghyNt mq;Fk;
,Ug;gha; nrd;W th.

Foe;ij:Foe;ij:Foe;ij:Foe;ij:Foe;ij: vd;id eP ,q;F ghHj;Jf; nfhs;tJ Nghy; ahH
vd;id mq;F ghHj;Jf; nfhs;thH.

flTs;:flTs;:flTs;:flTs;:flTs;: ftiyg;glhNj Foe;jha; mq;F cd;id ghHj;Jf;
nfhs;s xU Njtijia Vw;ghL nra;jpUf;fpNwd;. me;j
Njtij cdf;fhf ghLk;> cd; kPJ md;G nrYj;Jk; me;j
md;ig eP czHtha;.

Foe;ij: Foe;ij: Foe;ij: Foe;ij: Foe;ij: kdpjHfsplk; vd;id jdpahf mDg;Gfpwha;
ehd; kpfr; rpwpatd; vd;dhy; elf;f KbahJ> vd;dhy;
Ngr KbahJ> ,d;Dk; mtHfs; nkhopiaf; $l Ghpe;Jf;
nfhs;s KbahJ.

flTs;: flTs;: flTs;: flTs;: flTs;: mJ kpfTk; Rygk; cdf;fhf ehd; Vw;ghL
nra;jpUf;Fk; me;j Njtij vy;yhtw;iwAk; ftdpj;Jf;
nfhs;Sk;> cdf;F Ngrf; fw;Wf; nfhLf;Fk;> cdf;F elf;f
fw;Wf; nfhLf;Fk; eP gag;glj; njitapy;iy.

Foe;ij:Foe;ij:Foe;ij:Foe;ij:Foe;ij: (mLj;J vd;d Nfl;gJ vd;W njhpahky;
flTisNa ghHj;jJ) k;k;k;…. ehd; cd;NdhL Ngr Ntz;Lk;
vd;why; vd;d nra;Ntd;.

flTs;: flTs;: flTs;: flTs;: flTs;: (nkd;ikahf rphpj;J) ehd; Vw;ghL nra;jpUf;Fk;
me;j Njtij ,ijAk; cdf;F nrhy;ypf; nfhLf;Fk;.

Foe;ij: Foe;ij: Foe;ij: Foe;ij: Foe;ij: cyfpy; nfl;l kdpjHfs; ,Ug;ghHfs; vd;W
,q ;Fs ;s Njtijfs ; Ngr pf ;  nfhs ;f pw h HfNs
mtHfsplkpUe;J vd;id ahH fhg;gw;WthH.

flTs;: flTs;: flTs;: flTs;: flTs;: (thQ;irAld; Foe;ijia jltp)> cdf;F ehd;
Vw;ghL nra;jpUf;Fk; me;j Njtij jd;DapH NghdhYk;
cd;id ghJfhf;Fk;.

Foe;ij: Foe;ij: Foe;ij: Foe;ij: Foe;ij: (kpfTk; Nrhfkhd Kfj;Jld;) ,dp ehd; cd;id
ghHf;fNth> NgrNth Kbahjh?

flTs;: flTs;: flTs;: flTs;: flTs;: (Foe;ijia md;ghf mizj;J) cdf;fhf ehd;
Vw;ghL nra;jpUf;Fk; me;j Njtijaplk; eP NghdJNk vd;
ngaH cdf;F nrhy;Yk;> rjh vd;idg; gw;wp cd;dplk;
NgRk;> vd;dplk; jpUg;gp tUk; topiaAk; cdf;F nrhy;ypj;
jUk;> ehd; cd;NdhL jhd; ,Ug;Ngd; Mdhy; eP vd;idg;
ghHf;f khl;lha;. cyfpd; rj;jq;fs; mjpfkhf Foe;ijf;F
Nfl;f njhlq;fpd

Foe;ij: Foe;ij: Foe;ij: Foe;ij: Foe;ij: (kpfTk; flTisg; gphpAk; Nrhfj;Jld;) ,iwtNd
,d;Dk; nfhQ;r Neuj;jpy; cd;id tpl;Lgphpag; NghfpNwd;
eP vdf;fhf Vw;ghL nra;jpUf;Fk; me;j Njtijapd;
ngaiuahtJ nrhy;

flTs;: Foe;jha; ijhpakhf nrd;W th cdf;fhfflTs;: Foe;jha; ijhpakhf nrd;W th cdf;fhfflTs;: Foe;jha; ijhpakhf nrd;W th cdf;fhfflTs;: Foe;jha; ijhpakhf nrd;W th cdf;fhfflTs;: Foe;jha; ijhpakhf nrd;W th cdf;fhf
ehd; Vw;ghL nra;jpUf;Fk; me;j Njtijapd; ngaHehd; Vw;ghL nra;jpUf;Fk; me;j Njtijapd; ngaHehd; Vw;ghL nra;jpUf;Fk; me;j Njtijapd; ngaHehd; Vw;ghL nra;jpUf;Fk; me;j Njtijapd; ngaHehd; Vw;ghL nra;jpUf;Fk; me;j Njtijapd; ngaH
Kf;fpakpy;iy. mtis eP mk;kh vd;W miog;gha;.Kf;fpakpy;iy. mtis eP mk;kh vd;W miog;gha;.Kf;fpakpy;iy. mtis eP mk;kh vd;W miog;gha;.Kf;fpakpy;iy. mtis eP mk;kh vd;W miog;gha;.Kf;fpakpy;iy. mtis eP mk;kh vd;W miog;gha;.

filrpahf  cdf;F  xU  mwpTiu  eP  tsHe;Jfilrpahf  cdf;F  xU  mwpTiu  eP  tsHe;Jfilrpahf  cdf;F  xU  mwpTiu  eP  tsHe;Jfilrpahf  cdf;F  xU  mwpTiu  eP  tsHe;Jfilrpahf  cdf;F  xU  mwpTiu  eP  tsHe;J
nghpatdhdJk; me;j Njtijapd; kdk; Gz;gLk;nghpatdhdJk; me;j Njtijapd; kdk; Gz;gLk;nghpatdhdJk; me;j Njtijapd; kdk; Gz;gLk;nghpatdhdJk; me;j Njtijapd; kdk; Gz;gLk;nghpatdhdJk; me;j Njtijapd; kdk; Gz;gLk;
gb vJTk; Ngrp tplhNj.gb vJTk; Ngrp tplhNj.gb vJTk; Ngrp tplhNj.gb vJTk; Ngrp tplhNj.gb vJTk; Ngrp tplhNj.

Foe;ij tPwpl;L mOjgb cyfpy; gpwe;jJ.
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te;J ghUq;fs; te;J ghUq;fs; te;J ghUq;fs; te;J ghUq;fs; te;J ghUq;fs; −−−−−     uQ;rd;Fb Nfhl;iluQ;rd;Fb Nfhl;iluQ;rd;Fb Nfhl;iluQ;rd;Fb Nfhl;iluQ;rd;Fb Nfhl;il

20  MOST  PEACEFUL  COUNTRIES  IN  THE  WORLD - 9
SWITZERLAND

KfkJ mypAk; re;jh rhfpg;Gk;KfkJ mypAk; re;jh rhfpg;Gk;KfkJ mypAk; re;jh rhfpg;Gk;KfkJ mypAk; re;jh rhfpg;Gk;KfkJ mypAk; re;jh rhfpg;Gk;
Nkhjpa ,lk;Nkhjpa ,lk;Nkhjpa ,lk;Nkhjpa ,lk;Nkhjpa ,lk;

gs;sp nry;Yk; gps;isfs;> ghlg;
Gj;jfq;fisj; jhz;b tuyhw;Wr;
RtLfis jhprpf;f> kpr;rkpUf;Fk;
jkpofj;jpd; rpjpyq;fspy; xd;W
uQ ; rd ;Fb Nf hl ;il .
nguk;gY}hpypUe;J nrd;id tpiuAk;
Njrpa neLQ;rhiyapy; 16tJ fp.kP.–
y; kq;fyNkL epWj;jj;jpy; ,Ue;J
cs;slq;fp ,Uf;fpwJ uQ;rd;Fb
Nfhl;il.

Mq;fpNyaH cjtpAld; KfkJ
mypAk;> g;nuQRg; gil cjtpAld;
re;jh rhfpg;Gk; Nkhjpf;nfhz;l
thy;nfhz;lh Nghhpy ; > ,e;jf;
Nfhl ;il Kf;f pag ; gq ;fhw ;w p
,Uf;fpwJ. Nghhpd; ngahpy; cs;s
thypfz;lGuk; CH mUfpy; cs;sJ.

gpuk;khz;lj; Njhw;wk;> Nfhl;iliar;
Rw;wp xU fhyj;jpy; Kjiyfs;
tyk; te;j mfop> Nfhl;ilf;Fs;
khspif FbapUg;G topghl;Lg;
gFj p fs ; >  nf hb Nkil >

fz;fhzpg;Gf; NfhGuq;fs;>
gPuq;fp Nkilfs;> MAjf;
fplq;Ffs;> vjphpfisAk;
JNuhfpfisAk; rhFk; tiu
rpiw     itj;jjhfr;
nrhy;yg;gLk; kuzf; fpzW>
GjpHfisg;    Gijj;J
itj;jpUf;Fk; J}He;j Ruq;f
ghijapd; vr;rq;fs;> xNu
fy;ypy; File;J cUthd
#h p a kw ; Wk ;  r e ; j p u
Fsq;fs;… ,g;gbf; fhy
,ae;jpuj;jpy; Vwp> tuyhw;Wg;
gpd;dzpapy; xU ehisr;
nrytopf;f     tpUg;g
Ks;stHfs;   uQ;rd;Fb
Nfhl;ilf;F  FLk;gj;NjhL
te;J nry;yyhk;.

EioT thapy; Nfhl;ilf;fhd
gbfs; > Nfhl ;il NkNy
ghJfhg;Gf;fhd    Rw;Wf;
ifg;gpb vdf; fle;j rpy
khjq;fshf njhy;ypay; Jiw
Nkw;nfhz;l Gduikf;Fk;
gzpfspy; uQ;rd;Fb Nfhl;il>
Foe ;ijfs ;  kw ; Wk ;
tajhdtHfSk ; Rw ;w pg ;
ghHf;fj; Njhjhfg; GJg;
nghypT ngw;wpUf;fpwJ.

Courtesy: jp ,e;J>
[a tUl kyH 2014

According to IEP, the Swiss
maintain a well-functioning
government and an open political
culture. Illustrating the quality of
government, Switzerland
received the lowest score for
political instability. It’s also
among the world’s most
peaceful countries that have low
levels of violent crime. Although
Switzerland is known for its
neutrality in regional,
international and global political
issues, i t  maintains strong
diplomatic relations with various
countries around the world.

(To be continued)
Courtesy: Amerikanki
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VIKRAM  AMBALAL  SARABHAI  (1919 – 1971)
Vikram Ambalal
Sarabhai (12 August 1919
– 30 December 1971) was
an Indian physicist. He is
considered the father of
India’s space programme.
Biography
Vikram Ambalal Sarabhai
was born on 12 August
1919 in the city of
Ahmedabad, in Gujarat
state in western India. The
Sarabhai family was an
important and rich Jain
business family. His father Ambalal Sarabhai was an
affluent industrialist, owned many textiles mills in Gujarat,
and devoted his life to poor people.
Vikram Sarabhai went to Sheth Chimanlal Nagindas
Vidyalaya for his high school studies. Vikram Sarabhai
matriculated from the Gujarat College in Ahmedabad
after passing the Intermediate Science examination.
After that, he moved to England and joined the St. John’s
College, University of Cambridge. He received the
Tripos in Natural Sciences from Cambridge in 1940.
Marriage and children
In September, 1942, Vikram Sarabhai married Mrinalini
Sarabhai, a celebrated classical dancer. The wedding
was held in Chennai without anyone from Vikram’s side
of the family attending the wedding ceremony because
of the ongoing Quit India movement led by Mahatma
Gandhi. Vikram and Mrinalini had two children -
Kartikeya and Mallika. Vikram Sarabhai had a troubled
marriage as a result of his long affair with Kamala
Choudhary.
His daughter Mallika Sarabhai was awarded the Padma
Bhushan, India’s third highest civilian honour for the year
2010 and his son Kartikeya Sarabhai was awarded the
Padma Shri in 2012.
Physical Research Laboratory
Sarabhai returned to an independent India in 1947.
Looking at the needs of the country, he persuaded
charitable trusts controlled by his family and friends to
endow a research institution near his home in
Ahmedabad. This led to the creation of the Physical
Research Laboratory in Ahmedabad on November 11,
1947.
Death
Sarabhai died on 31 December 1971 at Halcyon Castle,
Kovalam, Kerala because of heart attack due to

excessive stress. He was visiting Thiruvananthapuram
to attend the foundation stone laying ceremony of the
Thumba railway station being built to service the newly
created Thumba Equatorial Rocket Launching Station.
Indian space programme
The establishment of the Indian Space Research
Organization (ISRO) was one of his greatest
achievements.  He successfully convinced the
government of the importance of a space programme
for a developing country like India after the Russian
Sputnik launch. Sarabhai emphasized the importance
of a space programme in his quote:

“There are some who question the relevance of
space activities in a developing nation. To us, there
is no ambiguity of purpose. We do not have the
fantasy of competing with the economically
advanced nations in the exploration of the moon or
the planets or manned space-flight.”
“But we are convinced that if we are to play a
meaningful role nationally, and in the community of
nations, we must be second to none in the application
of advanced technologies to the real problems of
man and society.”

Homi Jehangir Bhabha, widely regarded as the father
of India’s nuclear science program, supported Sarabhai
in setting up the first rocket launching station in India.
This center was established at Thumba near
Thiruvananthapuram on the coast of the Arabian Sea,
primarily because of its proximity to the equator. After
a remarkable effort in setting up the infrastructure,
personnel, communication links, and launch pads, the
inaugural flight was launched on November 21, 1963
with a sodium vapour payload.
As a result of Sarabhai’s dialogue with NASA in 1966,
the Satellite Instructional Television Experiment (SITE)
was launched during July 1975 – July 1976 (when
Sarabhai was no more). Sarabhai started a project for
the fabrication and launch of an Indian satellite. As a
result, the first Indian satellite, Aryabhata, was put in
orbit in 1975 from a Russian Cosmodrome.
Sarabhai was very interested in science education and
founded a Community Science Centre at Ahmedabad
in 1966. Today, the centre is called the Vikram A
Sarabhai Community Science Centre.
He led the Sarabhai family’s diverse business
conglomerate. His interests varied from science to
sports to statistics. He set up Operations Research
Group (ORG), the first market research organization in
the country.

This was my first stage, in which I learnt leadership from three great teachers—
Dr Vikram Sarabhai , Prof Satish Dhawan and Dr Brahm Prakash.
This was the time of learning and acquisition of knowledge for me.

Dr.  A.P.J.  ABDUL  KALAM
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Sarabhai established many institutes which are of
international repute. Most notable among them are the
Nehru Foundation for Development in Ahmedabad,
Indian Institute of Management Ahmedabad (IIMA),
which is considered a world class management institute.
Also, he helped establish the Physical Research
Laboratory (PRL), which is doing a commendable job
in R&D in physics. Sarabhai set up Ahmedabad Textiles
Industrial Research Association (ATIRA), which helped
the booming textiles business in Ahmedabad. He also
set up the Center for Environmental Planning and
Technology (CEPT). Not stopping with all these, he
went ahead and set up the Blind Men Association
(BMA) which helps visually-challenged people with the
necessary skills and support. Along with his wife
Mrinalini Sarabhai, he founded the Darpana Academy
of Performing Arts. Other well-known institutions
established by him include the Faster Breeder Test
Reactor (FBTR) in Kalpakkam, Variable Energy
Cyclotron Project in Calcutta, Electronics Corporation
of India Limited (ECIL) in Hyderabad and Uranium
Corporation of India Limited (UCIL) in Jaduguda,
Jharkhand.

Awards
Shanti Swarup Bhatnagar Award (1962)
Padma Bhushan (1966)
Padma Vibhushan, posthumous (1972)

Distinguished Positions
President of the Physics section, Indian Science
Congress (1962)
President of the General Conference of the
I.A.E.A., Verína (1970)
Vice-President, Fourth U.N. Conference on
‘Peaceful uses of Atomic Energy’ (1971)

Vikram Sarabhai Space Centre, (VSSC), which is the
Indian Space Research Organization’s lead facility for
launch vehicle development  located in
Thiruvananthapuram (Trivandrum), capital of Kerala
state, is named in his memory.
Along with other Ahmedabad-based industrialists, he
played a major role in setting up of the Indian Institute
of Management, Ahmedabad.
In 1973, the International Astronomical Union decided
that a lunar crater Bessel A in the Sea of Serenity will
be known as the Sarabhai crater.

HUMOUR
The IAS Interview
One young man went for an IAS Interview.
“When did India get independence?” He was asked.
“The efforts began a few years earlier and final result
was in 1947” He replied.
“Who was responsible for our independence?”
“There were so many. Whom to mention? If I name
one, it will be a injustice to another.” He replied.
“Is corruption the number one enemy in our country?”
“Some research is going on the subject and I can answer
with certainly only after seeing the report” He replied.
The interview board was very pleased with his original
and thoughtful answers and asked him not to reveal the
questions to others, since they were planning to ask the
same questions.
When he went out naturally others were curious to know
what was asked. He politely declined, but one persistent
friend Mr. X, would not leave him. “At least tell me the
answers” he pleaded, and our friend obliged.
Then it was the turn of this Mr. X. When he went inside,
since his resume was slightly illegible, the board member
asked him.” By the way, what is your date of birth?”
He replied, “The effort began a few years earlier and
final result was in 1947.”
Somewhat puzzled, they asked another clarification.
“What is your fathers name?”

He replied, “There were so many. Whom to
mention”. If I name one, it will be injustice to
another”.
The interviewer was incensed. “Hey! Are you mad or
what?”
He replied. “Some research is going on the subject. I
can answer with certainty only after seeing the report.”

Marvellous answer
A mechanic was removing the cylinder heads from the
motor of a car when he spotted the famous heart
surgeon in his shop, who was standing off to the side,
waiting for the service manager to come to take a look
at his car.
The mechanic shouted across the garage, “Hello
Doctor!! Please come over here for a minute.”
The famous surgeon, a bit surprised, walked over to
the mechanic.
The mechanic straightened up, wiped his hands on a
rag and asked argumentatively, “So doctor, look at this.
I also open hearts, take valves out, grind ‘em, put in
new parts, and when I finish this will work as a new
one. So how come you get the big money, when you
and me is doing basically the same work? “
The doctor leaned over and whispered to the
mechanic.....
He said: “Try to do it when the engine is running.”

If you salute your duty, you no need to salute. Anybody, but if you pollute your duty,
you have to salute everybody – Dr.  A.P.J.  ABDUL  KALAM
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TIRUKKURAL  AND  MANAGEMENT  IN  A  ‘NUTSHELL’  −−−−− 28

HOME  FESTIVALS −−−−− 9
Gul;lhrp Gul;lhrp Gul;lhrp Gul;lhrp Gul;lhrp −−−−−     Purattasi (September/October) Navaratri (“nine nights”) is the principal

festival this month (above left). The
Goddess is worshipped in Her many
forms, and on the ninth day, Sarasvati
(center of the painting) is invoked to
bless musical instruments, account books,
agricultural instruments and home
tools(upper left). On Vijaya Dasami, the
day following Navratri, Goddess Durga
is invoked as children are given their first
instruction, worship their school books
and honor their teacher (bottom left). A
decorated display of dolls (lower right)
is displayed through the nine days, then
dismantled and stored on the tenth day.
Vijaya Dasami is also the birthday of
Lord Venkateshwara (upper right),
presiding Deity of Tirupati temple in
Andhra Pradesh, India’s wealthiest
temple.  (To be continued)

Tiruvalluvar very aptly deals with Greatness and
Pride in Leaders and this looks so relevant as we
come across lot of leaders today with so much of
greed and no concern for achieving greatness of
any sort.

Perumai Udaiyavar Aatruvaar Aatrin
Arumai Udaiya Seyal Kural  975

ngUik cilatH Mw;WthH Mw;wpd;ngUik cilatH Mw;WthH Mw;wpd;ngUik cilatH Mw;WthH Mw;wpd;ngUik cilatH Mw;WthH Mw;wpd;ngUik cilatH Mw;WthH Mw;wpd;
mUik cila nray;mUik cila nray;mUik cila nray;mUik cila nray;mUik cila nray; Fws; 975Fws; 975Fws; 975Fws; 975Fws; 975

“Those that are great have the puissance to employ
adequate means and achieve things that are impossible
for others”
Orumai Magalire Polap Perumaiyum
Thannaiththan Kondozhugin Undu Kural  974

xUik kfspNu Nghyg; ngUikAk;xUik kfspNu Nghyg; ngUikAk;xUik kfspNu Nghyg; ngUikAk;xUik kfspNu Nghyg; ngUikAk;xUik kfspNu Nghyg; ngUikAk;
jd;idj;jhd; nfhz;LxOfpd; cz;L.jd;idj;jhd; nfhz;LxOfpd; cz;L.jd;idj;jhd; nfhz;LxOfpd; cz;L.jd;idj;jhd; nfhz;LxOfpd; cz;L.jd;idj;jhd; nfhz;LxOfpd; cz;L. Fws; 974Fws; 974Fws; 974Fws; 974Fws; 974

“Even as Chastity in a woman, greatness can be
maintained only by being true to oneself”
Paniyumam Endrum Perumai; Sirumai
Aniyumam Thannai Viyandu Kural  978

gzpAkhk; vd;Wk; ngUik: rpWikgzpAkhk; vd;Wk; ngUik: rpWikgzpAkhk; vd;Wk; ngUik: rpWikgzpAkhk; vd;Wk; ngUik: rpWikgzpAkhk; vd;Wk; ngUik: rpWik
mzpAkhk; jd;id tpae;JmzpAkhk; jd;id tpae;JmzpAkhk; jd;id tpae;JmzpAkhk; jd;id tpae;JmzpAkhk; jd;id tpae;J Fws; 978Fws; 978Fws; 978Fws; 978Fws; 978

“Greatness is ever unpretending and modest; but
littleness vaunteth its merits before all the world”

The scientific thought of the present day progressively approximates to and
supports the conclusion of Sri Sankara in the repudiations of the world of
difference. This modern view will prepare the way for inculcating a sense

of peace in the world. With the obliteration, through proper insight, of
the sense of difference among the citizens of the world, among leaders

of men and among administrators, the wise, the brave and the
thoughtful men will no longer feel that others are different

from themselves. They will realize their oneness even
with the men of enemy countries. Themselves afflicted

by the afflictions of the people of those lands, they
will prove to be the foundation for raising the

edifice of world peace. −  H.H. SHRI PARAMACHARYA
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